PREFACE

In the ACs’ conference held in July, 2010 at KVS (HQ), New Delhi, issue of Study Material for Board classes was discussed at length and finally decided
to provide it to students. Various Regional Offices were asked to prepare the study material in different subjects while the task of its correction and moderation
was assigned to various ZIETs of KVS.

KVS, ZIET, Chandigarh received study material in the subjects of Physics, Chemistry, and Biology &Maths for XII, Maths and Science &Tech. for X
class, from various Regional Offices. The study material was got reviewed and suitably modified by organising workshops of experienced and competent subject
teachers with the co-operation and guidance of AC,KVS,RO,CHD. Corrected study material was sent to all regional offices for providing it to students and also
uploaded on the Website WWW.zietchandigarh.org.

Subject teachers, both at the preparation and moderation levels have done a remarkable job by preparing a comprehensive study material of multiple
utility .1t has been carefully designed and prepared so as to promote better learning and encourage creativity in students through their increased self efforts for
solving assignments of different difficulty level. But the teachers and the students must bear in mind that the purpose of the study material is in no way to
replace the text-book, but to make it a complete set by supplementing it with this study material so that it may provide requisite and adequate material for use in
different ways.

The study material can be effectively used in the following ways:

J &+ Practice material to supplement questions given in the textbook.

+ Material for Study Camps: The purpose of conducting study camps is to inculcate study habits amongst students under active supervision of the
teachers. These camps can beorganised within the normal school hours and days. Day wise target will be ascertained and given to the students and

reviewed by the concerned subject teacher. If the target is not achieved by any student, it will be added to the next day’s target.

«» Master Cards: The teachers can help students prepare master cards by taking the important questions/topics/points/concepts /reactions/terms etc
from this study material for the quick revision for the examination.
+» Crash Revision Courses: The material can also be used for preparing handouts for conducting Crash Revision Courses under the supervised

guidance of the teachers just before or in the gaps between papers during examination.

Effectiveness of the study material will ultimately depend upon its regular and judicious use for the above listed purposes both by teachers and students.
While attempting the source material, it would be quite useful to mark every time a question done successfully with a tick out (v' ) and a question not done
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successfully with a dot (¢ ). It can be later used as a source of feedback for error analysis and for effective subsequent revisions/remedial work etc. | am sure that
this well prepared study material if used sincerely and judiciously will surely bring cheers to all sections of students.

I, also, take this opportunity to extend my most sincere gratitude to our Hon’ble, Commissioner KVS (HQ), New Delhi, and other higher
authorities of KVS for providing this opportunity for making some useful contribution to the study material.

I also extend my thanks to all the Assistant Commissioners of various Regions for their in-valuable contribution in preparation of the Study Material in
various subjects.

Above all, sincere and dedicated efforts of the subject teachers in preparation of this study material deserve full appreciation. Teacher’s observations,
suggestions and critical analysis for further improvement of the study material mailed to ‘kvszietchd’ @gmail.com, will be highly appreciated.

With best wishes to all users of this STUDY MATERIAL.
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Details of the concept to be mastered by every child of class XII with concepts and
exercises of NCERT Book.

Symbols used
* Important Questions  * * Very Important Questions
* ** Very-very Important Questions

S TOPIC CONCEPTS DEGREE | REF. NCERT TEXT COMMON ERRORS
NO OF IMP. BOOK.: PAGE NOs
1 Chemical Chemical Equations & alialied Page3-5 Wrong formulae of
Reactions& Balancing compounds and incorrect
Equations balancing.
Types of Chemical Reactions falialied Page 6 - 12 Wrong identification of
reactions
Corrosion and Rancidity falialied Page 13
2 Acids bases and | 1. Reaction of acids with —
salts Metals
I. Metal carbonates * ok ok ok Page 19- 21 Balancing of equations
I1. Metal hydrogen Wrong formulae
carbonate




2. Neutralisation reaction alalied Page 21
3 pH value alalied Page 25 — 27 Wrong reference colours for
different values
4 Common names & formulae of Wrong formulae and
different salts alaled Page 30 - 32 balancing of equations
5. uses of salts Wrong sequence of steps
6. preparation of salts
Metals & Non 1. Physical properties of metals | * Page 37-38
Metals & non-metals
2. chemical properties of metals | * * * Page 41-45 Wrong reactions , wrong
Reaction of metals with - formulae , balancing
(i) Air
(ii)Water
(iii) Acids
(iv) Other salts
3. Displacement Reaction / * oKk ok Page 45 Wrong sequence of metals in

Reactivity series

reactivity series




4. Electrovalent bonding and alalied Page 47 — 49 Wrong electronic
compounds configuration , wrong ion
formation
5. extraction of metals allaled Pae 49-52 Wrong concept of reactivity
6. corrosion and its prevention ** Page 53 - 54
Carbonand its | Bonding in carbon *x Page 58-59 Difference in different bonds
compounds Covalent bond
Shared pair of electrons
Versatile nature of carbon ** Page 62 Formation of compounds
Catenation
Tetra valency
Molecular, structural and faleiel Page 63 Construction of structures
electron dot formula
Functional groups faladaled Page 64-66 Arrangement of atoms
Isomerism and nomenclature of | *** Page 65-68 Structure of isomers

functional groups

Addition and substitution

**k*

Page 71

Difference in the two




reactions

Cleansing action of soap il Page 77 Parts of soap molecule
Micelles formation ** Page 75 Mechanism of cleaning
Periodic 1. Early attempts in classification | * Page 80, 81 Identification of triads,
classification of | 2. Mendeleev’s classification octaves etc.
elements Drawbacks falaled Page 84 Position of isotopes.
Gradation in properties in
3. Modern periodic table Page 86, 87 groups and periods.
Life Process 1 Nutrition
a. Autotrophic Nutrition falalied Page 95 Chemical Reaction of
Photosynthesis .Three steps
involved in photosynthesis
b. Heterotrophic Nutrition ** Page 98
c. Nutrition in Amoeba ** Page 98 Unlabelled diagram of

Nutrition in amoeba

2. Nutrition in Human beings

Improper diagram of human

digestive system & improper




labeling

a. Role of enzymes *xx Page 99, 100 Name & Role of various
digestive enzymes
b. Role of HCI alaled Page 99
c. Villi falaliel Page 100
d. Role of Bile *xx Page 100
3. Respiration Page 101
a. Various pathways allalied Page 102
b. Human respiratory system falialied Page 103, 104
4. Transportation
a. structure of Heart el Page 106
b. Blood vessels ** Page 107
c. Lymph ** Page 108
d. transportation in plants *
Xylem & phloem ** Page 108 , 109
5. Excretion
* * *

a. Human excretory system

Page 110

Substances selectively




reabsorbed

b. Structure of nephron *xx Page 111
c. Excretion in plants * Page 112
Control & Animal Nervous system
coordination
1 Reflex Action alaliaie Page 117 NCERT Fig 7.2
2. Structure of Neuron & allalied Page 119Q 1,2
Transfer of Impulse Page 126 Q 5, 6
3. Human Brain Diagram * ok ok ok Page 118 Fig 7.3
4. Functions of parts of Brain | * * * * Page 119 Q1,3
(Hind Brain)
1. Co-ordination in plants
Nastic Movements
Tropic Movements
* *

Q) Phototropism

(i) Geotropism

Page 122 Q 2

10



(i) Chemotropism

Page 122 Q 4, Page 126 Q

(iv)  Hydrotropism el 6
* * %
*
* Page 122 ,Q 5
Plant Hormones (Phyto
Hormones) *xx Page 126 Q 8
Q) Auxins
(i) Gibberllins
(iii)  Cytokinins
(iv)  Abscisic acid
Chemical Coordination in Wrong mentioning of
Animals
Q) Pituitary hormones
(i)  Thyroid
(iii)  Pancreas * oKk ok Page 125,Q1,2,3,4
(iv)  Adrenal
How do 1. Importance of variation * Kk advantage
Organisms
Reproduce
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2.Modes of Reproduction *x difference

a. Asexual mode of fission alalied examples

fragmentation, Regeneration

.budding, vegetative ,

propagation

Spore formation * examples
a——

Sexual Reproduction in

flowering plant

Fertilization in plants

Germination of pollen on falalaled Page 135 diagram

stigma

Reproduction in Human * Page 137 Purpose of reproduction

beings

Male reproductive system * Page 137 labeling

Female reproductive system | ** Page 137 Menstruation and monarchy

Reproductive health ikl Page 138 Ignorance of sexual
development

Sexually transmitted folaka Page 139 Preventive measures
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diseases, preventive measure

Contraceptive methods falakaled Page 139 Difference in tubectomy and
vasectomy
*x Page 137
Changes in human body in
adolescence
Birth control foleiel Page 139 Different methods
9 Heredity & 1 variations alialied
evolution
2. Monohybrid cross ** Page 145 Wrong formation of gametes
3 sex determination * ok ok ok Pagel46 Wrong formation of gametes
and number of chromosomes
4. homologous and analogous ** Page 152 -153 Wrong examples
organs
5. evidences of evolution ** Page 153
(fossils)
10 Light — Laws of reflection * Page 161 Students may not take the
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Reflection &

angles with the normal.

Refraction

Image formation by spherical | * * * Page 164-166

mirror

Sign convention *okokx Page 168 They may use wrong signs
withu, v, f

Mirror formula & alialied Page 169 They may put negative sign

magnification in mirror formula and may
not put negative sign. for
magnification formula

Refraction of Light

Laws of refraction ** Page 174

Image formation by spherical | * * * Page 180 - 181 They may not put signs with

lens u, v & fas persign
conventions

.

sign conventions

Page 181
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Power of a lens and units el Page 183 While calculating power
from focal length, they may
not convert focal length into
metres.

11 Human eye & Structure of human eye & *ok ok ok ok Page 187 They may interchange the
the colourful functions of various parts of eye positions of aqueous
world humour and vitreous humour
in the structure of eye
Defects of vision & their *ok ok ok ok Page 189-190 They may write wrong lens
removal, ray diagrams of myopia for the removal of myopia &
& hypermetropia hypermetropia
Dispersion through glass prism falialied Page 193 — 194 They may write the colours
and rainbow formation of spectrum in wrong order
* % * *

Atmospheric refraction &
applications
Q) Twinkling of stars

(i) Advance in sun rise

Page 194 — 195

They may not be able to
explain the phenomenon of
twinkling of stars & advance

sun rise & delayed sun set if
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& delayed sunset

they donot understand the
concept of absolute

refractive index.

Scattering of light & its *okok ok Page 195,91, 96
applications
12 Electricity 1. Electric current- *x Electric current and circuit Quantum of 1 coulomb
2. Electrical potential difference 12.1, page- 200 charge.
3. Circuit diagrams Def. & calculation of
4. Ohm’s law ** Page 210, 211 current, its unit
5. Resistivity faleiel Page 204
factors of resistance * Page 207 Connection of voltmeter and
6. Resistances in series faleiel Page 207, 208 ammeter
resistances in parallel * Page 210 Def. of one ohm.
combination of series and ** Page 212 Comparing resistance with
parallel ikl Page 215 diff. factors.

7. Factors and calculation of heat

Numerical questions.
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produced.
8. Electric power and its

calculation

**

**k*k

Page 216, 217

Page 219

Calculation errors
Understanding resultant

resistance

Numerical questions

Numerical questions

13

Magnetic
Effect of
Electric
current

Magnetic field

Magnetic Field lines
properties

Magnetic field produced by
(Dstraight current carrying
conductor

(ii) Circular Coil

(iii) Solenoid

Right Hand Thumb Rule
Definition & Application

Fleming’s Left Hand Rule
Definition and Application

Fleming’s Right Hand Rule
Definition and Application

Electromagnetic induction

* k% %

* k* * %

* *

* % %

* % %

* % %

Diagram Page 225 fig. 13.4

Page 228 Q . 1

Diagram )age 227 Fig. 13.6a
Diagram Page 228 Fig. 13.8
Diagram Page 229Fig . 13.10
Definition Page 228

Page 231, Fig. 13.3
definition 231

Definition Page 235

Incorrect diagram

Confusion between left and

right hand rule
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Page 234 Fig. 13.16

Domestic electric circuits ** Confusion between different
Colour concepts of wires colours of wires
Safety devices
Q) fuse falialied
(i) short circuiting ** Page 241 Q 17 Confusion between short
(iii)  overloading ** Page 238Q 1 circuiting & overloading
(iv)  earth wire ** Page 238 Q 3
14 Sources of 1. Characteristics of ideal fuel ** Page 243 Confusion between ideal fuel
Energy and good sources of energy
2. Characteristics of good * Kk Page 243

sources of energy
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3. Conventional sources of

energy

a. Fossil fuels (disadvantages) alalied Page 245

b. Thermal power plant * Sources of Energy in thermal
power plant

c. Hydropower plant *xx Page 246

d. problems caused by alialied Page 246

construction of dams

4. Improvements in Technology

a. Biomass / Biogas plant falialied Page 247 Diagram of biogas plants
Composition of biogas

b. Charcoal ** Page 247

c. Wind energy fallalied Page 247 Limitations of wind energy

5. Non-conventional sources of

energy

* * *

(i) solar energy

Page 249- 250

Types of mirror used in solar

cooker
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Role of glass plate in solar

cooker
(ii) Solar cells : Advantages *x
associated with solar cells
(iii) Tidal energy el Page 250-251 Differences between tide &
wave
(iv) Wave energy **
(v) Ocean thermal energy alialied
(vi) Geothermal energy falialied
(vii) Nuclear energy (fission, falialied Page 252 Disadvantages of Nuclear
fusion) Energy
(viii) Environmental ** Page 253
consequences
(ix) How long will an energy | *
loss lost
15 Our 1 Ecosystem * Page 257

Environment
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2. food chain & 10% law el Page 259 Incorrect sequence
Wrong calculation of energy
available
3.Effects of Human activities on
environment ol Page 261 — 263 Same points are repeating
(1) Deforestation
(i) Global Warming
(iii) Air pollution
16 Management of 3Rs to save the environment | * * Page 268 Q 1
natural
resources
Need for management for *
resources
Forest and wild life * oKk Page 273Q1,2
* *

Stake holders
(1) Local people

(i) Forest Deptt.

Page 279 Q 4

Not knowing the importance
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(iii) Industrialists

(iv) Nature & enthusiasts

Sustainable development

(1) Chipko movement ** Page 272 Topic 16.22
(if) West Bangal forest deptt. | *
Water — for all
(1) Dams - Advantages & ** Page 276 Q1,2,3
Disadvantages
(i) Water Harvesting * Page 276 Fig 16.3

* *

Coal & Petroleum Judicious

use

Page 277 Q 7
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PHYSICS

CHAPTER -12
ELECTRICITY
VERY SHORT ANSWER QUESTIONSCARRYING 1 MARK WITH ANSWER

Q.1 What is represented by joule/coulomb?
A.1 It represents potential difference.
Q.2 A charge of 2C moves between two plates, maintained at a p.d of 1V. What is
the energy acquired by the charge?
A.2 W=QV=2x1=2]
Q.3 Why are copper wires used as connecting wires?
A.3 The electrical resistivity of copper is low
Q.4 A wire of resistivity 10 ohm meter is stretched to double its length. What is its new
resistivity?
A.4 It remains same because resistivity depends on nature of material.
Q.5 What is the resistance of connecting wire?
A.5 The resistance of a connecting wire, which is made of good conductor, is negligible.
Q.6 What should be the resistance of an ammeter?
A.6 The resistance of an ammeter should be very small and for an ideal ammeter, its value is zero.
Q.7 What should be the resistance of a Voltmeter?
A.7 The resistance of a voltmeter should be very high and for an ideal voltmeter, its value is infinity.
Q.8 Which has more resistance: 100W bulb or 60W bulb?
A.8 As R is inversely proportional to P for constant V. Thus, the resistance of 60W bulb is more.
Q.9 How will you join three resistances, each of 2 ohm so that the effective resistance
is 3ohm?
A.9 A parallel combination of two resistances (which will be 1 ohm) joined in series
with the third resistance (2 ohm)
Q.10 What happens to the current in a circuit if its resistance is doubled?
A.10 As | inversely proportional to R, the current is reduced to half of its previous value.
Q.11 What happens to the resistance of a circuit if the current through it is doubled?
A.11 The resistance of the circuit does not depend on the current through it., it will remain the same.
Q.12 How does the resistance of a wire depend upon its radius?
A.12 As R is inversely proportional to A, R is inversely proportional to square of radius r.
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SHORT ANSWER QUESTIONSCARRYING 2 MARK WITH ANSWER

Q.13 Two wires are of the same length, same radius, but one of them is of copper and

the other is of iron. Which will have more resistance?

A.13 A and | are same R depends only on resistivity and it is more for iron so iron has more resistance.
Q.14 Two wires of same material and same length have radii r1 and r.. Compare their resistances.

A)R inversely proportional to square of radius r. R1/R2 =(r2/r1)?

Q.15 Given n resistors each of resistors Rs. How will you combine them to get the
(1) maximum and (ii) minimum effective resistance? What is the ratio of the
maximum to minimum resistance?

A.15 For maximum resistance Rs= nr (Equivalent of series combination)

for minimum resistance Rp=r/n (Equivalent of parallel combination)
Rs/Rp: n?

Q.16 A wire of length L and resistance R is stretched so that its length its doubled.

How will its (a) Resistance change (b) Resistivity change ?

A.16 (a) If the original length of the wire is | and its cross-sectional area is A, then
R =r I/A. When length becomes 2I, cross-sectional area reduces to A/2 because
volume does not change. The new resistance =r (21)/A/2=4r /A = 4R

(b) Resistivity does not change

Q.17. How much work is done in moving a charge of 3 coulumb from a point at the volts 115 to a point at 125 volts?

Ans. Potential difference V=125 - 115=10 volts
Charge Q = 3 coulumb
V=W

Q
W=VxQ
10x3= 30 Joules.
Q.18 Ammeter burns out when connected in parallel. Give reasons.
A.18 Ammeter consists of a wire of low resistance when connected in parallel, a
large amount of current passes through it hence gets burnt i.e. short circuited.
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Q.19 What is the equivalent resistance between the points X and Y for the following circuit?

1 = 1 + 1 + 1
R Ri1 Rz Rs
= 1 + 1 + 1
3+5 8 3+1
_ 1 + 1 + 1
8 8 4
= 1+1+2 = 4
8 8
1 = 4
R 8
R = 8 =2r
4

HOTS Questions for Practice

Q.1 Name a substance whose resistance almost remains unchanged by increase of temperature.
Q.2 Name two special characteristics of heater coil.

Q.3 A wire of resistance 4 ohms is bent to form a circle. What is the resistance between

two diametrically opposite ends ?

Q.4 How does the resistance of a conductor change if its temperature is increased?
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Q.5 A current of 4A flows in a wire of resistance 60 ohms.Calculate electrical energy
consumed in 2 minutes.
Q.6 V-1 graph for two resistors is given. Which of the two has minimum resistance?

Q.7 Alloys are used in electrical heating devices rather than pure metals. Give one reason.

Q.8 An electric geyser has the ratings 2000w, 220V marked on it. What should be the
minimum rating, in whole number of a fuse wire that may be required for safe

use with this geyser?

Q.9 The electrical resistivity of few materials is given below in ohm-meter. Which of
these materials can be used for making element of a heating device?

A 6.84 x 108

B 1.60 x 10®

C 1.00x 10+

D 2.50 x 10%2

E 4.40 x 10

F 2.30 x 10%7

Q.10 Where do we connect a fuse: with live wire or with neutral wire?

Q.11 What is the resistance of an air gap?

Q.12 Name two safety measures commonly used in electric circuits and appliances.
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Q.13 Two metallic wires A and B are connected in parallel. Wire A has length | and

radius r, wire B has a length 2| and radius 2r. Compute the ratio of the total resistance

of parallel combination and the resistance of wire A.

Q.14 What is the meaningof UT I wUIl UOQuws i Ul gUl OEaz wOi wEOQWEOUI UOEUDPOT weUlUUl OUyweT EQwhU
its value in India? Why is an alternating current considered to be advantageous over

direct current for long-range transmission of electric energy?

Q. 16 An electric wire is stretched to increase its length by 25%.By what % will the
resistance be increased and what will be increase in its resistivity?

Q.17 An electric iron of resistance 20Wtakes a current of 5 A. Calculate the heat
developed in 30 sec.

Q.18 A 60 W electric lamp gives off energy in the form of light at the rate of 7.5 J/s.
What percentage of energy does the lamp transform into light?

Q.19 The voltage-current variation of two metallic wires A and B at constant
temperature are shown in fig. Assuming that the wires have the same length and same
diameter, explain which of the two wires will have larger resistivity.

Q.20 You are given following current-time graphs from two different sources:
(i) Name the type of current in two cases.

(i1) Identify any one source for each type of these currents.

(iti) What is the frequency of current in case Il in India?
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Current Current

0.0 u.n/—\
0,03

_— lime . \@é time

I I

Q.21 The electric power consumed by a device may be calculated by using either of
the two expressions P = I?R or P = V%R . The first expression indicates that it is
directly proportional to R where as the second expression indicates inverse
proportionality. How can the seemingly different dependence of P on R in these
expressions be explained?

Q.22. Draw a schematic diagram of a circuit containing the following electrical
components:(a) a resistance (b) a voltmeter (c) an electric bulb (d) a cell (e) an
ammeter and (f) plug key

3 Marks Questions & Answers of Electricity

1. Two students perform the experiments on series and parallel combinations of two given resistors Rland R2 and plot the following V-I
graphs.
61 DPET wOl wOPOWEPET UEOQUWEOUUI E0OawUIl xUI Ul OUwUT 1T wOEET OUws Ul UPT UWEOEwx EVUE
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Series Parallel

Paralle|
Series

Ans) Both are correct because dV/dI= resistance(R) and dlI/dV=1/R
Series means high resistance and parallel means low resistance

2. A student performs an experiment to study the magnetic effect of current around a current carrying straight conductor. He reports that
(i) for a given battery, the degree of deflection of a N ¢ pole decreases when the compass is kept at a point farther away from the conductor.
(ii) the direction of deflection of the north pole of a compass needle kept at a given point near the conductor remains unaffected even when the
terminals of the same battery sending current in the wire are inter changed.
Which of the above observations of the student appears to be wrong and why?
O Qbservation (ii) is wrong.
3 When the direction of flow of current is changed, the direction of the magnetic field and
hence the direction of force also changes.

3. A household uses the following electric appliances:

(i) Refrigerator of rating 400 W for ten hours each day.

(i) Two electric fans of rating 80 W each for twelve hours each day.

(iii) Six electric tubes of rating 18 W each for 6 hours each day.

Calculate the electricity bill of the household for the month of June if the cost per unit of electric energy is Rs. 3.00.
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A)Electric Energy consumed per day

=400x10+2x80x12+6x18x6

= 6568 wh

Total Energy per month = 6568x30=197.040 kWh
100

Total Cost=197.040 x 3= Rs 591 (Approx.)

5 marks Questions with Answers of Electricity

1.. In a household electric circuit different appliances are connected in parallel to one another. Give two reasons.
An electrician puts a fuse of rating 15A in that part of domestic electrical circuit in which an electrical heater of rating 1.5kW, 220V is operating.
What is likely to happen in this case and why? What change, if any, needs to be made? (5)

Ans)(i) The appliances can be operated independently. %

(i) They get the same applied voltage Y2

The fuse will not blow off even if the current in these devices were to exceed their safe current value. This could damage these devices and
even cause fire. 3

Any fuse of lower amperage needs to put in the circuit. 1

2 (a) The electric power consumed by a device may be calculated by using either of the two expressions P = 1?2R or P =VV2/R . The first expression
indicates that it is

directly proportional to R whereas the second expression indicates inverse proportionality. How can the seemingly different dependence of P
on R in these expressions be explained?

(b) (i) A 100 W electric bulb is connected to 220 V mains power supply. Calculate the strength of the electric current passing through the bulb.
(ii) If the same bulb is taken to U.S.A where the main power supply is 110 V, how much electric current will pass through the bulb when
connected to mains?

Ans)(a) Both the expressions are correct. In the first case, | remains constant whereas the second expression is true when V remains constant

P=VI
1=P/\/=100/220=10/22 A
R=V/1=220X 22/10=484W
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ii)1=\VV/R=110V/484WE(110/484) A

3) St at

e

explain

Oh mo s

aw

Ans) Ohms law is a relationship between the potential difference across a

conductor and the current flowing through it.
states

Oh mo s

| aw

6The current

fl owi ng

that
through

a

potential difference between its ends provided its temperature remains
constant.

v Ul

or

Y-R

Where R is a constant called resistance for a given metallic wire at a given

temperature.

4) Expl ain

Verification of
Oh més -1I

aw

4 lf‘(‘:_lJp'_I' awg i s

-

()

ver.i

fi

cond

e (C
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Set up the circuit as shown in the circuit diagram. First use one cell and note
the current (1) in the ammeter and the potential difference (V) in the voltmeter
across the nichrome wire AB. Repeat by using two cells, three cells and four
cells and note the readings in the ammeter and voltmeter. Then plot a graph
between the current (1) and potential difference (V). The graph will be a straight
line.

This shows that the current flowing through a conductor is directly
proportional to the potential difference across its ends.

UV or VUl or ~V/I=R

where R is a constant called resistance of the conductor.

Current (1)
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5.Define Resistance and its S.1.Unit? How the current will change when
the resistance is doubled

Resistance is the property of a conductor to resist the flow of current through it.

According to Ohmbés | aw R =
The SI unit of resistance 1 s ohm
If the potential difference across the ends-of a wire is 1 V and the current
fl owing through it is 1 A then the
Since | =VIR
The current flowing through a resistor is inversely proportional to the
resistance.

If the resistance is doubled, then the current gets halved.

6)On what factors resistance of a conductor depends? Give the order of resistivity of conductors and insulators.
Ans)Resistance of a conductor depends upon its:-
i) Length
ii) Area of cross section
iii) Material of the conductor.
Resistance is directly proportional to the length of the conductor and inversely proportional to the area of cross section of the conductor.
RYI
RYI/A
or RY I/A
or R=9 I/A
Where 9 (rho) is a constant of proportionality called Resistivity of the



material of the conductor.

3T T w2 (wlUOPUWOT wUl UPUUPYDPUAWPUWOT OQwol Ul Uwopuwi OK
Conductors like metals and alloys have low resistivity 10T O U O-tutru§ &
Insulators like rubber, glass etc. have high resistivity 102 T Qw0 T by

Qu
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{. Derive the equation for resultant resistance of Resistors in series
narallel --

Rl Rz R3
A AV AMA AMAAA_B
V1 V2 V3

—|'|- - _®+

When three resistors Rj, R;and Rz are connected in series across AB
i) The currentin all the resistors is the same.
i) The total voltage (PD) across the resistors is equal to the sum of the
voltage across each resistor.
V) =Vi+Vy+ V;3
IRs = |(R1 + Ry + R3)
iii) The eqvivalent resistance is the sum of the resistances of each
resistor.
Rs=R:i+ R+ R3

A
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8. Derive the equation for resultant resistance of Resistors in_parallel

<

A +@_
e

When three resistors Ri, Rz and Rz are connected in parallel across AB,
i) The voltage (PD) in all the resistors is the same.
i) The total current in all the resistors is the sum of the current in each
resistor. =11+ I+ I3
iii) The reciprocal of the equivalent resistance is the sum of the
reciprocals of each resistance.
1 1 1 1

MCQ OF ELECTRICITY

1.The rate of flow of an electric charge is known as :
(a) electric potential

(b)electric conductance
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(c)electric current
(d)none of these
Ans : (c)electric current

2.The Sl unit of electric current is :
(a)ohm

(b)ampere

(c)volt

(d)faraday

Ans :(b)ampere

3.The instrument used for measuring electric current is :
(a)ammeter

(b)galvanometer

(c)voltmeter

(d)potentiometer

Ans :(a)ammeter

4.The amount of work done in joules, when one unit electric charge moves from one point to another point in an electric circuit is called :
(a)electric current

(b)electric resistance

(c)electric conductance

(d)potential difference

Ans :(d)potential difference

5.The unit of potential difference is:
(a)volt

(b)ohm

(c)ampere

(d)faraday

Ans :(a)volt

6.The relation between potential difference (V) and current (1) is:
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7.The relation between potential difference (V) and current (I) was discovered by :
(a)Newton

(b) Ampere

(c) Ohm

(d) Volta

Ans: (c) Ohm

8.The obstruction offered by material of conductor to the passage of electric current is known as :
(a)Resistance

(b) Conductance

(c) Inductance

(d) None of these

Ans : (a)Resistance

9.The Sl unit of resistance is :
(a) Newton

(b) Ohm

(c) Watt

(d) Joule

Ans : (b) Ohm

10.The resistance of a conductor is directly proportional to :
(a) its area of cross-section

(b) density

(c) melting point

(d) length

Ans : (d) length
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11.The resistance of a conductor is inversly proportional to its :
(a) area of cross-section

(b) length

(c) specific resistance

(d) density

Ans : (a) area of cross-section

12.A current of 2A flows trough a conductor whose ends are at a p.d of 4V. The resistance of the conductor is:
PE AwWuwi
PEAwY & k wi
@E Awt wi
PEAwl wi
OUO6 wpE Awl wi

13.The rheostat is used in the circuit to :

(a) increase the magnitude of current only

(b) decrease the magnitude of current only

(c) increase or decrease the magnitude of current

(d) none of these

Ans : (c) increase or decrease the magnitude of current

KE#UUDOT wOT 1 wYT UPI:PEEUDPOOWOT w. T Oz UwOEP

(a) ammeter and voltmeter should be connected in series

(b) ammeter should be connected in series and voltmeter in parallel

(c)ammeter should be connected in parallel and voltmeter in series

(d) ammeter and voltmeter should be connected in parallel

Ans: (b) ammeter should be connected in series and voltmeter in parallel

tuk 8361 PET woOi wlOT 1T wi 06006pPPOT WOEEOUEUOUAWEXxXxEUEUUUwWPUwWOOUWUUT EWEUUDOT wlOT 1
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(a) Voltmeter
(b) Ammeter
(c) Galvanometer
(d)Rheostat
Ans : (c) Galvanometer
16.A voltmeter is used to find p.d. in any electrical circuit which of the statement given below is true :
(a) A voltmeter is a high resistance instrument and is connected in series circuit
(b) A voltmeter is a low resistance instrument and is connected in series circuit
(c) A voltmeter is a high resistance instrument and is connected in parallel circuit
(d)A voltmeter is a low resistance instrument and is connected in series circuit
Ans : (c) A voltmeter is a high resistance instrument and is connected in parallel circuit
17.Which of the following statement is not true, regarding the electrical set-U x wi OUwUT I wYl UPI PEEUDPOO WOl w. T Oz UwOE
(a) The voltmeter is connected in parallel with the known resistance
(b) The ammeter is connected in series circuit
(c) The rheostat can only increase the resistance in electric circuit
(d)The single key is used to switch on/off the electric circuit
Ans : (c) The rheostat can only increase the resistance in electric circuit
18.When a 20V battery is connected across an unknown resistor there is a current of 50 mA in the circuit. Find the value of the resistance of the
resister:
PEAwl kKYYuwi
PEAWKY Y wi
PEAwY 6 Kuwi
(d)none of these
OUwo wpEAwWKY Y wi

19.A battery of 12V is connected in series with resisters of 0.2 ohm, 0.3 ohm,0.4 ohm,0.5 ohm and 12 ohm. How much current would flow
through the 0.3 ohm resister :
(a) 0.895A
(b) 1.11A
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(c) 0.5A
(d)none of these
Ans : (a) 0.895A
20.Among which of the following resistance does not depend :
(a) length of conductor
(b) area of cross-section
(c) temperature
(d)density
Ans : (d)density
(Practice) MCQ of Electricity

1.Electricity constituted by electric charges at rest on the surface of a conductor is called
a. Electricity

b. Potential difference

c. Current electricity

d. Static electricity

2.The closed path between two points at different potentials, to make the electric current flow is called
a. Electric circuit

b. Electric current

c. Electric potential

d. Electric cell.

3. Direction of conventional current is taken from

a. Negative to positive

b. Positive to negative

c. It could be from positive to negative or negative to positive
d. None of these.

4. With increase in temperature, resistance of a conductor
a. Decreases
b. Increases
¢ .May decreases or increases depending on temperature



d. It does not depend on temperature.

5. In series combination, resistance increases due to increase in
a. Temperature

b Humidity

c. Length

d. Area of cross-section.

6. In parallel combination, resistance decreases due to increase in
a. Temperature

b. Humidity

¢ Area of cross-section

d. Length.

7. The rate at which electricity is dissipated or consumed by an appliance is called electrical
a. current

b. Power

c. Potential

d. Energy.

8. The unit of electrical power is
a. watt

b. ampere

c. joule

d.ohm.

9. In series combination of electrical appliances, total electrical power
a. Increases

b. Decreases

c. May increases or decreases

d. Does not changes.
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10.1n parallel combination of electrical appliances, total electrical power
a. Increases

b .Decreases

c. Does not change

d. Remain same.

11.The total work done by an electrical appliance during its operation, is called electrical
a. Current

b. Power

c. Energy

d. Potential

12.The number of joules in 1kWh is
a.3.6x107
b.3.6x108
c.3.6x10°
d.3.6x10*

13.When electric current flows through a conductor, it
a. Gains electrons

b. Loose electrons

c. Becomes hot

d. No change is observed.

14.Heating of a current carrying conductor is due to
a. Loss of kinetic energy by atoms

b. Loss of kinetic energy by electrons

c. Attraction between electrons

D. Repulsion between electrons& protons

15.The correct relation between heat produced &electric current flowing

43



aH” I

b.H |2

c.H 1/

dH 112

16.The relation between H&lI is called
Edw-1 PUOOZwUwWOED
Edw) OUOI zUwOEDP
Edw. I OzwUwOEDP

17.In electric heating appliances, the material of heating element is
a. Brass

b. Nichrome

c. Silver

d. Copper.

18. Formula for electric power is
a.P=Vv21

b.P=V I

c.P=I/V

d. P=VI/L.

19.1n a circuit containing two unequal resistors connected in parallel
a. The current is same in both resistors

b. The current is large in the resistance having more value

c. The voltage is same across both the resistors

d .The voltage drops is larger across both the resistors.

20.The equivalent resistance in series combination is
a. Smaller than the resistance having high value

b .Larger than the largest resistance

c. Smaller than the smallest resistance

d. Larger than the smallest resistance.

44



21.Lamps of 40 watt&60 watt are connected in parallel, the total power of combination is

a.40 watt
b.60 watt
c.24 watt
d.100 watt

22..A fuse wire is always inserted in the
a. Live wire

b. In the neutral wire

c. In the earth wire

d. May be connected in any line.

23.Two bulbs in a house, one glow brighter than the other. The bulb with large resistance is

a. Dim bulb

b. The brighter bulb

c. Both has same resistance
d. None of these.

24.The characteristics of fuse wire is

a. High melting point

b Low melting point

c. Low resistivity & high melting point
d. High restivity& low melting point.

25.The unit of specific resistance is
A .Ohm/m2

b. Ohm-m

c. Ohm m3

d. Ohm/m3

ANSWERS
Q1d Q2a Q3.b Q4.b Q5.c

Q6.c

Q7.b
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Q8.a Q9.b Ql0.a Qllc. Ql12.b Q13.b Q14.b
Q15.b Q16.c Ql7.b Q18.b Q19.c Q20.b Q21.c
Q22.a Q234 Q24.d Q25.b

MCQ OF ELECTRICITY FOR PRACTICE (Without answer key)

1. In series combination total resistance:

(a) Decreases

(b) Increases

(c) May decrease or increase according to the situation
(d) No particular observation

2. The condition required to measure electric charge is:
(a) Electric circuit

(b) Electric current

(c) Potential difference

(d) Cell

3. A neutral body has:

(a) Both types of positive and negative charges
(b) Only positive charge

(c) Only negative charge

(d) No charge at all

4. Work done in moving a unit positive test charge from infinity to a point inside an electric field, is called:
(a) Potential

(b) Field

(c) Field intensity

(d) Potential difference

5. Work done in moving a unit positive test charge from one point to other inside an electric field, is called:
(a) Potential



(b) Field
(c) Field intensity
(d) Potential difference

6. How does resistance depend upon the length if a conductor?

(a) The resistance is directly proportional to the length of a conductor
(b) The resistance is inversely proportional to the length of a conductor
(c) Both of the above

(d) None of the above

8. What is the unit of resistivity?
(a) Ohm-metre

(b) Ohm-cm

(c) Ohm-km

(d) None of the above

9. Why should current be passed for a short time?

(a) Continuous current will increase the cost of consumption
(b) Continuous current will cause unnecessary heating
effecting values of resistances used

(c) Both of the above

(d) None of the above

10. In series combination of electrical appliances, total electric power:
(a) Increases

(b) Decreases

(c) May increase or decrease according to the situation

(d) No definite observation

11. The rate of work done or electric energy developed or consumed by a generator or appliance is called electric:
(a) Current
(b) Power



(c) Potential
(d) Energy

12. Heating of current carrying conductor is due to:
(a) Loss of kinetic energy of moving atoms

(b) Loss of kinetic energy of moving electrons

(c) Attraction between electrons and atoms

(d) Repulsion between electrons and atoms

13. In parallel combination, total resistance:

(a) Decreases

(b) Increases

(c) May decrease or increase according to the situation
(d) No particular observation

14. The decrease of resistance in parallel combination is due to:

(a) The effective area of the cross-section decreases

(b) The effective area of the cross-section increases

(c) The effective area of the cross-section sometime increases, sometime decreases
(d) None of the above

15. In parallel combination of electrical appliances, total electric power:
() Increases

(b) Decreases

(c) May increase or decrease according to the situation

(d) No definite observation

16. The electric appliances are connected in domestic line (Houseline):
(@) In series

(b) In parallel

(c) Sometimes series, sometimes parallel

(d) None of the above
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17. Voltmeter is always connected with circuit in:
(a) Series

(b) Parallel

(c) Sometimes series sometimes parallel

(d) None of the above

18. In which combination, Ammeter is connected with circuit:
(a) Series

(b) Parallel

(c) Sometime series, sometimes parallel

(d) None of the above

Practical Skill Test
3PEOQwWEAwWOT i wEOUUI EOWEDOUPI UG
1. Two resistors ri1 and rz are connected in parallel, such that the equivalent resistance is R. The mathematical express for equivalent resistance
of Ris:
rir. [ ] b)n+n [ ] r+r
rir2
)L+l [} i(u+n) []
N n Ir2
Answer: (a)
2. 3pOwWUI UPUUOUUWOT wl wi wEOEwWKwW! wEUI wedOOl EUI EwPOwx EUEOOT OwBetkhrtebtthd w( |
Kwi wUl UPUUOUwWDUO
I ) b) 1/2
c) 2l d) 1/4
Answer: (b)
3.3 PpOwUIl UPUUOUUWOT wt wi wEOEwW wi wEUI WwEOOOI EUI EwPOWXxEUEOOI O0ODOBPIOUWIE DbXxb
resistor is:

0.3A [ heA

[ ]
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c) 0.2A

4.

[ ] d)ooa
Answer: (c)

wUl UPUUOU wE Oul kEuwi OORUEWE) @@Diwpk T 1 Owli T wOET OP

UET wOl wEUUUI OUwhbUwhdkw &

parallel, the magnitude of current will be:

15A [ Morethan1.5A

c) less than 1.5 A [ ] d)noneofthese Answer: (b)
5.The instrument used for measuring electric current is :

(a)ammeter

(b)galvanometer
(c)voltmeter
(d)potentiometer

Answer: (a)

6. Three resistors connected in parallel in an electric circuit. The resistors which are connected in parallel are:
a)AandC b) Aand B
c)Band C d)A,BandC
Answer: (c)

7. 371 wUI UPUUEOGET wl wi OwKwiT OWEOSEwWw! wEUI wEOOOI EUI EwPOwWxEUEOOI O6 w311 UL

EAwhY wi [ ] EAwhKuwi [ ]
EAwWy AT EAWET UPT 1T Qwl 1 wdhwWi
Answer: (c) I:I w]iml

8. whPDUI wOi wUI UPUUEOET whi wbDUWEDYDEIT Ewb OU OTNE @ vesisFadc¥ Wil beE OE WE OUT WEUIT wE

E A whui EAXAwl 1 [ ]

EAwYOKT EAwYol k1

Answer: (d) I:I
9. The V-1 graphs of parallel and series combinations of two metallic resistors are shown in the figure. The graph that represents parallel
combination is: ¥

a) A b) B

c) both d) none

Answer: (b)
10. The following apparatus is available in a laboratory: Battery : adjustable from 0 to
6V Resistors : b owl ukE Ammeters

Az of range 0 to 5A,; least count 0.25A Az of range 0 to 3A, least count 0.1A
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Voltmeters V1 of range 0 to 10V; least count 0.5V V2 of range 0 to 5V; least count 0.1V

To find the equivalent resistance of the parallel combination of the two given resistors, the best choice would be:

a) ammeter A: and voltmeter V1 b) ammeter A: and voltmeter V-
c) ammeter Az and voltmeter V: d) ammeter Az and voltmeter V>
Answer: (a)

11. Charge per unit time is called:
a) power b) current |:|
c) potential difference d) coulomb [ ]
Answer: (b)

12. Device which is always connected in parallel in the electric circuit is:
a) resistance |:| b) voltmeter |:|
c) ammeter ] d) battery [ ]
Answer: (b)

13. (T wUPOwi GUEOWUI UPUUOUUWOT wit wEOOWillBUT EwDOwWXxEUEOOI O6 w3T 1 wUOOUEOQwWUI UH
a) 2R b) R/4
c) R/2 d) 4R
Answer: (c)

14. If a graph between V& 1 is a straight line .We conclude:

c) Current flowing through the |:| d) both a & c are correct

résistance is proportional to the P.D.

across the end of a conductor. |:|

Answer: (d)

15. To determine resistance of a given conductor:

a) Ammeter should be joined in parallel &voltmeter should be joined in series |:|
b) Ammeter should be joined in series & voltmeter should be joined in parallel |:|

c) Ammetre & voltmeter should be in series
d) Ammetre & voltmeter should be in parallel.

Answer: (b)
16. The resistance 4 ohm, 8ohm, &16 ohm are connected in parallel. The equivalent resistance is
EAwl WT ] EAwl Y1
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EAwhit ¥A1 ] EAwWE] UPT 1 OwKT wEOE Wt T w
Answer: (c)
17. To get minimum resistance from the given resistors we should connect
a) All the resistors in series
b) All the resistors in parallel
c) Half in series &half in parallel
d) More in series less in parallel.
[ ]

Answer: (b)
18. A wire of resistance R is cut into n equal parts. These parts are then connected in parallel then the equivalent resistance is
a) R/n [ ] o b) R/n2
c) n°R d) n?/R
Answer: (b) I:I
19. A technician has only two resistance coils. By using these singly, in series or in parallel he is able to obtain the resistancesof 3 ,4 ,12

and 16, . Then the resistance of the two coils are
a) 6 and 10 ohm
¢) 7 and 9 ohm
Answer: (b)

b) 4 and 12 ohm [ ]
d) 4 and 16 ohm
[]

L

20. The resultant value of n resistances, each of value r, when connected in parallel is x. when these resistances are connected in series the

resultant resistance is
a) nx b) n2x
c) x/n d) x/n? @

Answer: (b)

i
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CHAPTER -13
MAGNETIC EFFECTS OF ELECTRIC CURRENT
By B.SESHA SAI,PGT(PHY),
K.V.NO1,BHUBANESWAR

VERY SHORT ANSWER QUESTIONS CARRYING 1 MARK WITH ANSWER
Q.1 A straight wire carrying electric current is moving out of plane of paper and is
perpendicular to it. What is the direction and type of induced magnetic field lines ?

.1 Induced magnetic field lines will be in the form of concentric circles in the plane of
paper.

Q.2 How can it be shown that magnetic field exist around a wire carrying current?
A.2 By using magnetic compass which shows deflection

Q.3 How can a solenoid be used to magnetise a steel bar.

A.3 By inserting the steel bar inside the solenoid and switching on electric current
08 Kw6T AawEEOzUwUPOWOET Ol UPEwi Pl OEwODPO! Uwli YI UwbOUI UUI ECQY
A.4 If so then at the point of intersection there will be two different directions of
magnetic field which is not possible.

Q.5 Can a5 A fuse be used in wire carrying 15 A current? Why?

A.5 No, because it would then be ineffective in controlling the amount of

current flowing.

Q.6 Give the factors that affect strength of magnetic field at a point due to a straight
conductor carrying current.
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A.6 Magnitude of electric current, perpendicular distance between that point and
conductor.

Q.7 Where do we connect a fuse: with live wire or with neutral wire?
A.7 It is always connected with live wire.

Q.8 Give two uses of electromagnets.

A.8 (i) It is used in cranes for lifting heavy loads.

(i1) used in electric bells.

Q.9 Name any two devices which use permanent magnets.

A.9 Loudspeakers, Galvanometer, voltmeter

Q.10 Draw the magnetic field lines representing uniform magnetic field.
A.10 Equidistant parallel straight lines

SHORT ANSWER QUESTIONS CARRYING 2 MARK WITH ANSWER
Q.11 A current-carrying straight conductor is placed in the east-west direction. What
PPDOOWET wUOT T wePUI EUPOOWOi wlUT T wi OUET wi Rx1 UPI OEl EwEawUl PUWEOOEUEUOUWEUI u
magnetic field? How will this force get affected on? (a) reversing the direction of flow
of current (b) doubling the magnitude of current.

8 vhow3 T T wEDPUI E WhaicKiald is tudmBEAIsbUthgtd)Gurd Eh. Let current
is from west to east. Therefore force is vertically upwards.
(a) By reversing the direction of current, the direction of I will be reversed i.e.
vertically downwards.
(b) The magnitude of the force is doubled
Q.12 An electron enters a magnetic field at right angles to it as shown in fig. The
direction of the force acting on the electron will be:
to the right (b) to the left (c) out of the page (d) into the page
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A.12 When a conductor carrying current is placed perpendicular to the direction of
OET Ol UPEwi DIl OEOwWUT T wi OQUET wEEUDPOT wOOwWPUwPUwI DYl OwEa wnOl OPOT zUwOIl | Uwi EC
direction of current is the same as that of the motion of a positive charge, the

d irection of force acting on it when moving perpendicular to the direction of
magnetic field is the same as that acting on a current-carrying conductor placed
perpendicular to the direction of magnetic field. Obviously, the force acting on an
electron is opposite to that. Therefore in this case it is into the page

Q.13 Why is the earth pin thicker and longer than the live and the neutral pins?
A.13 It is thicker so that it does not enter into the live or neutral sockets. It is made
longer so that it gets connected to the earth terminal earlier than the live and neutral
pins. This ensures the safety of the user.

Q.14 A coil of insulated copper wire is connected to a galvanometer. What would
happen if a bar magnet is

(i) Pushed into the coil?

(i) Withdrawn from inside the coil?

(iii) Held stationary inside the coil?

A.14 (i) Due to change in magnetic flux linked with coil, the galvanometer shows
deflection (say towards right).

(i) Due to change in magnetic flux linked with coil, the galvanometer shows
deflection (say towards left opposite to that in case one).

(11 1) As it is stationary no change in magnetic flux linked with coil, so
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galvanometer shows no deflection.
HOTS Questions for Practice

Q.1 The magnetic field inside a long straight solenoid carrying current:
(a) is zero

(b) decreases as we move towards its end

(c) is same at all points.

(d) Increases as we move towards its end

Q.2 Which of the following properties of proton can change while it moves freely
in a magnetic field?

(a) mass

(b) speed

(c) velocity

(d) momentum.

Q.3 How do we think the displacement of rod AB will be affected if

(i) current in arod AB is increased

(ii) a stronger horse-shoe magnet is used

(iii) length of rod AB is increased ?(Figure 13.12 Page number 230).

Q.4 A positively-charged particle (alpha particle) projected towards west is
deflected towards north by magnetic field. The direction of magnetic field is :
(a) towards south

(b) towards east

(c) downward

(d) upward

Q.5 What is the role of the split-ring in an electric motor?

Q.6 What will be the frequency of an A.C if its direction changes after every .01 s?
Q.7 An A.C has a frequency of 50 Hz. How many times does it change its
direction in one second?

Q.8 A student performs an experiment to study the magnetic effect of current
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around a current carrying straight conductor. He reports that

(i) The direction of deflection of the north pole of a compass needle kept at a

given point near the conductor remains unaffected even when the terminals

of the battery sending current in the wire are inter changed.

(i1) for a given battery, the degree of deflection of a N-pole decreases when

the compass is kept at a point farther away from the conductor.

Which of the above observations of the student is incorrect and why?

Q.9 Draw the pattern of magnetic field lines of a current carrying solenoid. What
does the pattern of field lines inside the solenoid indicate? Write one

application of magnetic field of current carrying solenoid.

Q.10 Sketch magnetic field lines around a current carrying straight conductor.

Q.11 Why does a current carrying conductor kept in a magnetic field experience
force?0On what factors does the direction of this force depend? Name and state the rule
used for determination of direction of this force.

Q.12 Two circular coils A and B are placed close to each other. If the current in the coil
A is changed, will some current be induced in the coil B? Give reason.

Q13 Explain what is short-circuiting and overloading in an electric supply?

Q.14 What is the function of an earth wire? Why is it necessary to earth the metallic
appliances?

Q.15 (a) What is an electromagnet? What does it consist of?

(b) Name one material in each case which is used to make a (i) permanent magnet

(ii) Temporary magnet.

Q.16 Draw a sketch of the patten of field lines due to a (i) current flowing in a circular
coil (ii) current carrying solenoid.

Q.17 A circuit has a fuse of 5A. What is the maximum number of 100W, 220V

bulbs that can be safely used in the circuit.

3 marks Qns &ans of Magnetic Effects of Currents
1. Why does a current carrying conductor kept in a magnetic field experience force? On what factors does the direction of this force depend?

Name and state the rule used for determination of direction of this force.
A Force on a conductor carrying current in a magnetic field :-



A.M. Ampere suggested that if a current carrying conductor produces a magnetic field and exerts a force on a magnet, then a magnet should also
exerts a force on a current carrying conductor.
Eg :- If an aluminum rod is suspended horizontally by a wire between the poles of a horse shoe magnet and current is passed through the wire, then the
aluminum rod is displaced. If the direction of current is reversed, the direction of displacement is also reversed. The force exerted is maximum if the
conductor is perpendicular to the magnetic field.

FIl emingdébs Left Hand Rul e

The direction of force (motion) of a current carrying conductor in a
It states that o6 | f we hol d t hhelefthhnd peipendidulartoeact other guehithat ahe tbre fimged mbihteinthei ng e r
direction of magnetic field, the middle finger points in the direction of current, then the thumb shows the direction of force (motion) of the conductor

\

]

2.Explain a) Electric fuse b) Overloading c) Short circuit i |
A) a) Electric fuse :- Electric fuse is a safety device used in ¢ : the circuit and appliances from damage due to overloading
and short circuit. It is a wire having high resistance and low melting point. It excess current flows through the circuit, the fuse wire melts and
breaks the circuit. Fuse wire is made of a metal or an alloy of metals like lead, tin, aluminium and copper. Fuse wire is connected in series with
the live wire.

b) Overloading :-

Overloading is caused due to increase in voltage, or if the live wire and neutral wire comes in contact or if too many appliances are connected to a

single socket. It results in overheating of the wires and can cause damage to the circuit and appliances.

¢) Short circuit :-

Short circuit is caused when the live wire and neutral wire comes in contact and the current suddenly increases in the circuit. It causes spark, fire

and damage to the circuit and appliances.
3. Explain Direct and Alternating current
A)a)Direct current (DC) :- A current that always flows in one direction only is called direct current. The current we get from a battery is a direct
current.
b) Alternating current (AC) :- A current that reverses its direction periodically is called alternating current. Most power stations in our country
produce alternating current. AC

changes direction every 1/100 second and its frequency is 50 Hertz (Hz).

One advantage of AC over DC is that it can be transmitted over long

distances without much loss of energy
4. Draw the pattern of magnetic field lines of a current carrying solenoid. What does the pattern of fieldlines inside the solenoid indicate?

Write one application of magnetic field of current carrying solenoid.

5

1
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Figure 13.10 (Page N0.229 NCERT Text Book)

A)Pattern of magnetic field lines

It indicates that the magnetic field is the same at all points inside the solenoid
Application-

For making an electromagnet

5 marks Questions & Answers of Magnetic Effects of Electric Currents

1. Explain with an experiment principle of Electromagnetic induction? Which law will gives the direction of electric current?
The motion of a magnet with respect to a coil or a change in the magnetic field induce a potential difference in the coil and produces induced current.
This is called electromagnetic induction.
i) Motion of a magnet with respect to a coil produces induced current :-
If a magnet is moved towards or away from a coil of wire connected to a galvanometer, the galvanometer needle shows a deflection. This shows that
current is induced in the coil due to the motion of the magnet.
Change in magnetic field produces induced current :-
Take two coils of wires wound around a cylindrical paper roll. Connect one coil to a battery and the other coil to a galvanometer. If current is passed
through the first coil, the galvanometer needle shows a deflection in the second coil. If the current is disconnected, the needle moves in the opposite
direction. This shows that current is induced due to change in magnetic field.
FIl emi ngbs Right Hand Rul e
The direction of induced current is given by Flemingbs Right Hand Rul
It states that &6 | f the thumb, fore finger amothersuchdidtithe thdmb pagngsinthef t he r
direction of motion of the conductor, the fore finger points in the direction of the magnetic field, then the middle finger shows the direction of induced
current 0.

2.Explain Domestic electric circuit?

Electric power to homes is supplied through the mains. It has two wires. One is a live wire (positve wire) with red insulation and the other is a neutral
wire (negative wire) with black insulation. The potential difference between the two wires is 220V. The earth wire with green insulation is connected to a
metal plate kept in the ground.

Two separate circuits are used. One is of 15A for appliances with high power rating like gysers, air conditioners etc. The other is of 5A for fans, bulbs
etc. The different appliances are connected in parallel so that every appliance gets equal voltage and even if one is switched off the others are not affected.
The appliances having metallic body like electric iron, refrigerators etc., their metallic body is connected to the earth wire so that if there is leakage of

current, it passes to the earth and prevents electric shock.
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induced current produced in a circuit depend? Name and state the rule used for determination of direction of induced current. State one
practical application of this phenomenon in every day life.

AnNs)

i) Meaning of the terms (1)

(i) Rate of change of magnetic flux (1)

PEPDPPDA WOl OPOT zUw1ldDlT T 0w ECEwW1UO] wophik
(iv) Statement of the rule (1)

(v) Electric Generator (1)

(v) Power can be transmitted over long distances without much loss of energy. 1

HOTS Questions with Answers of
Magnetic Effects of Electric Currents

Q1.0n what factors does the magnetic field intensity at the centre of the circular coil carrying depend?
Al The magnetic field intensity at the centre of the circular coil is directly proportional to current and inversely proportional to radius of the
coil. So, in both the cases ,that is, twice the current as well as half in radius, the magnetic field intensity gets doubled.

Q2.State the principle used to determine the force experienced by a conductor carrying current in uniform magnetic field ?
| 8 %01 OP O z U w+Strétdh the fird threelfing2is of the left hand mutually perpendicular to each other such that the fore finger
points in the direction of magnetic field, the middle finger points in the direction of current, then the thumb will indicate the direction of force
experienced by the conductor.
Q3.0n what factors does the force experienced by a conductor carrying current in uniform magnetic field depend?
A3.Force experienced by a conductor depends on
(a)Current and
(b)The perpendicular distance between that point and the conductor.
(c)Magnetic field strength
Q4.0n what factors does the strength of a magnetic field at a point due to a straight conductor carrying current depend ?
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A4.(a)Magnitude of electric current and
(b)perpendicular distance between that point and the . Conductor.

Q5.Differentiate between direct current and alternating current.

A5.DIRECT ALTERNATING
CURRENT CURRENT
(a)It has constant a) Itvaries in magnitude.
(b)It has constant b) It canges its direction
direction alternatively
(o)1t is less danger ¢) Itis more dangerous in
ous in terms of terms of shock.

electic shock.

Q6.A switch is always connected in
(a)earth wire
(b)neutral wire
(c)live wire

ABb. It is always connected with live wire.

Q7.What type of connection is used in household circuits?
AT7.In household circuits all electrical appliances are connected in parallel.

Q8.State the principle of the working of an electric motor.
AB8.An electric motor works on the principle of force experienced by a current carrying conductor in a magnetic field. The two forces acting are
equal and opposite. Since they act in different lines the bring rotational motion.
QQ9.State the principle of a D.C generator.
AQ9.1t is based on the principle of electromagnetic induction.
Q10.State the characteristics of magnetic field lines.
A10.(i))The direction of magnetic field is indicated by the arrow in the line at any point (tangent).
(i) The field lines come out of the north pole and emerge into the south pole(closed loops are formed). (iii)No two field lines will never ever
intersect each other.
Q11.State Right Hand Thumb Rule.
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All.Hold the wire carrying current in your hand, such that the thumb points in the direction of current, the direction of the curled fingers will
indicate the the direction of magnetic field.

Q12.Define the phenomenon overloading.

Al2.1f the total current drawn by all the appliances at a particular time exeeds the bearing capacity of that wire, the wires of the domestic
wiring get heated.This Phenomenon is called overloading.

Q.13. How can it be shown that magnetic field exist around a wire carrying current?

A.13 By using magnetic compass which, shows deflection.

A current-carrying straight conductor is placed in the east-west direction. What

Q146 POOWET wOT T wEPUI EUPOO WOl wlUT T wi OUET wi Rx1 UPI OEl EwEawUl DU wE€OE hE UOU wWE |
reversing the direction of flow of current (b) doubling the magnitude of current.
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A.14 Letcurrent is from west to east. Therefore force is vertically upwards.

(a) By reversing the direction of current, the direction of will be reversed i.e.

vertically downwards.

(b) The magnitude of the force is doubled.

Q.15. A wire carrying current passes through the middle of the plane A perpendicular to it. If a magnetic needle is placed in the plane parallel
to the wire. What will be the direction of the needle?

A.15 (i) along the tangent to a circle going anti-clockwise to an out coming current( to plane A).

Q.16.A wire carrying current passes through the middle of the plane A perpendicular to it. If a magnetic needle is placed in the plane
perpendicular to the plane A, what will be the direction of the needle?

A.16.Any direction, as the needle is not influenced by a perpendicular field.

Q.17.1f a magnetic needle is placed at the north pole in a horizontal plane, in what direction it will indicate? Why?

A.17. They will show random orientation as the magnetic field at the poles are along the vertical line and not on the horizontal plane.

Q.18.1f a magnetic needle is placed at the north pole in a vertical plane, what will be its direction?

A.18.They will stand vertically.

Q.19. Is acircular coil carrying current similar to magnet?

A.19. Yes

Q.20. What is the role of soft iron in the core of a solenoid?

A.20.1t acts as an electromagnet.
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SOURCES OF ENERGY

BY N.B.DAS(PGT PHY.)
KV, CUTTACK

GIST OF THE LESSION

A good source of energy is one that is able to provide large amount of work per unit volume or mass, be easily accessible at economical rate
and can be easily stored and transported.

Conventional sources of energy: Fossil fuels, coal, petroleum, natural gas (thermal power plants), energy of flowing water (hydrowater
plants), biomass, cow-dung, plants and vegetable wastes (bio-gas plants), wind energy (windmill).

Fossil fuels: Any natwurally occurring organic fuel f oallechtodilfueln
Alternate or non-conventional sources of energy: Solar energy-energy derived from sun, Nuclear energy-fission of radioactive substances,
Geo-thermal energy-energy derived from hot spots under the earth, Ocean energy-ocean thermal energy, wave energy.

Non-renewal sources of energy: Fossil fuels like coal, petroleum and natural gas non-renewable.

Thermal power plants:

(Fuel) heat Heatewmergy WaterturbineElectricity —»
Thermal power plants should be preferably located near coal or oil fields. It is easier to transport electricity than the fuel.
7. Hydropower plants: Convenient location to build dams. Potential energy of falling water is converted into electricity.
8. Biomass: The plant and animal products, which act as the source of fuel is said to be biomass.
9. Biogas: Cow-dung, various plants materials like the residue after harvesting the crops, vegetable waste and sewage decomposed in the

absence of oxygen to give biogas (or Gober gas).

10 Biogas plants: Anaerobic micro-organisms (in the absence of oxygen) decompose complex compounds of cow-dung slurry or biomass-
water mix produce biogas (60-80% methane).

11.  Tidal energy: The gravitational pull of the moon on the rotating earth causes rise and fall in the level of water in the sea. The sea-level
changes during the day. This phenomenon is called high and low tides and difference in sea levels gives us tidal energy. Tidal energy is
harnessed by constructing a dam across narrow opening to the sea. A turbine fixed at the opening of the dam converts tidal energy to
electricity.

12.  Windmill: The power of wind (>15km/h) gives rotatory motion of the windmill which is used to turn the turbine of the electric
generator. The output of a single windmill is quite small and so a number of windmills are to be erected over a large area.

13. Nuclear reactor is a device in which a fission reaction is carried out in a controlled manner. The energy so released is used to heat
water which then turns turbines and generates electricity. (Note: Fission of heavy radioactive isotopes gives tremendous amount of energy.)
14, Environment consequences: Sources of energy as are available produce lot of pollution in the atmosphere or cause environmental
damage in other ways.

15. Quality of fuel is measured by its calorific value (heat regenerated by burning unit mass of a substance).
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16. Solar energy: 47% of the sunds energy reaching the peéeofi phery

earthoés sur f ac? Thisé cakled solar sonstant. & tkiskremyy is trapped by various means such as solar cookers, solar heaters
and solar cells. A typical solar cell (using high quality silicon or silver) develops a voltage of 0.5-1V and can produce 0.7W of electricity. So a
panel of solar cells is used.

VERY SHORT QUESTIONS WITH ANSWERS (1 MARK)

Q.1. Name the largest component of biogas.

Ans. The largest component (upto75%) of biogas in methane.

Q.2. What is greenhouse effect?

Ans. The glass roof and glass walls of a greenhouse allow heat and sunlight to enter it but do not allow heat (infrared radiation) to escape. On
account of this, greenhouse gets warmed.

Q.3. Name the gaseous fuel, out of the following which has the highest calorific value: Hydrogen, Methane, LPG, Biogas
Ans. Hydrogen.

Q.4.Why is CNG considered an environmental friendly fuel?

Ans. CNG does not produce toxic gases on burning.

Q.5. Name a fraction obtained during refining of petroleum which does not find use as a fuel.

Ans. Lubricating oil.

Q.6. Which of the following gases is a major constituent of biogas : Carbon monoxide, hydrogen, methane, carbon dioxide?
Ans. Methane (75%)

Q.7. What is slurry left over after generation of biogas in biogas plant used?

Ans. The slurry is rich in nitrogenous and phosphorus compounds and as such serves as an excellent manure.

Q.8. How is the increase in demand for energy affecting our environment adversely ?

Ans. We use fossil fuels to meet the increased energy demands. As a result of this, pollutants so produced adversely change the composition of
the environment.

Q.9. Name the process by which energy is produced in a nuclear reactor.

Ans. In anuclear reactor,energy is produced by the process of nuclear fission.

Q.10. Which one of the following is a renewable resource: Natural gas, petroleum, Ground water, Coal ?
Ans. Ground water.
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SHORT QUESTIONS WITH ANSWERS (2 MARKS)
Q.1. What is solar cell ? Name two materials mostly used for making solar cells.
Ans. A solar cell is a device which converts solar energy directly into electric energy. Silicon and germanium are the two most commonly used
materials for making solar cells.
Q.2. What type of mixture are separated by fractional distillation? Name the fraction of crude oil whose boiling point is more than 350°C.
Where is it mostly used as a fuel?
Ans. The various components of a mixture should have different boiling points in case these are to be separated by fractional distillation. Fuel
oil is the fraction of crude oil (petroleum) whose boiling point is above 350°C. It is used as a fuel in various industries to heat boilers because it
does not leave any residue after burning.
Q.3.How were fossil fuels formed ? How these fossils fuels were made?
Ans. Fossil fuels were formed due to high pressure, heat and the action of anaerobic bacteria of fossils for million of years. These fuels were
made form the fossils of plants and animals buried deep in the Earth.
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LPG.
Ans. A material which produces heat on combustion is called a fuel.
Primary fuels. Fuels which are used directly to produce heat are called primary fuels.
Secondary fuels. Fuels which are manufactured by chemical process using primary fuels are called secondary fuels.
Wood and Petroleum are primary fuels and
Coke and LPG are secondary fuels.
Q.5. 48 kJ of energy is produced per minute in a nuclear reactor. Calculate the number of fissions which would be taking place in the reactor
per second, if the energy released per fission is 3.2 x 10 1t J.
Ans. Total energy produced/minute =48kJ =48 x 103 J
Energy produced/second = 48x103 J =0.8 x10%]
60
Energy released/fission= 3.2 x 10-11J.
Number of fissions/second = 22y produred second

Energy released) fission

= 1860 _ 5 5x 108

12y 10-12

Q.6. Give one example of a nuclear fusion reaction. Describe one method for making such reactions possible.
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Ans. One example of a nuclear fusion reaction is when two deuterons fuse together to form He-3 nucleus and a neutron with the emission of a
large amount of energy

2Hi+2H1___p 3Hez2+no

This reaction is possible at extremely high temperatures (=107 K) and pressures (=107 Pa).2A1

Q.7. Which type of nuclear process is currently used in nuclear electricity generators? Give one example each for the substances used in this
context as (i) coolants (ii) moderators and (iii) nuclear fuel?

Ans. In nuclear electricity generators, the process used currently involves the fission of U-235 nuclei by bombarding them with thermal
neutrons. Water is one of the coolants; graphite is one of the moderators and enriched uranium is one of the nuclear fuels.

Q.8.For producing electricity, the energy from flowing water is preferred to energy obtained by burning coke. State two reasons for it.

Ans. (i) production of electricity from water is pollution free.

(it) water energy is a renewable source of energy. Coke, on the other hand, is a non- renewable source of energy and causes pollution on
burning.

Q.9. Define a nuclear fusion reaction .Describe the conditions for the occurrence of a nuclear fusion reaction. zH +2H: — 3He2 +'no

Ans. A nuclear fusion reaction involves combining of two or more lighter nuclei to form a heavier nucleus with the liberation of a large
amount of energy.

The conditions for the occurrence of a nuclear fusion reaction are:

Temperature of fusing nuclei should be raised to 10’ K at pressure of millions of pascals. Or

The fusing nuclei be accelerated to high speeds using particle accelerators.

Q.10. Name the places of out country where fields of natural gas are found. Why is it called a clean fuel? Give two reasons.

Ans. Tripura, Jaisalme, off-shore area of Bombay, Krishna-Godavari Delta.

Natural gas is a clean fuel as:

It does not produce harmful gases on burning,

It burns without smoke and does not leave any residue after burning.

Q.11. What is the cause of release of unusually large energies in nuclear fission reactions? How is the energy per fission calculated?

Ans. In nuclear fission reactions, a creation mass disax x | EUUS8 w31 PUWDUWEEOOI EWOEUUWET i 1 EQwaopl OKS w( Uwt
$DOUU0I POwIl @U RwH®G Sidvelacipuok 1@kt ih vacuum. To calculate energy per fission, we sum up the masses on left hand side of
the fission reaction; and also on the right hand side of the fission reaction. The difference in masses on the two sides of the reaction gives us
OEUUWET I T EQwpl OKG wasUUEOOCAaOwWUT PUWOEUUWET I T ECwPUwWPOWEUOOD E ssibrEiyMav) b B U w U
OUOUDPx0abDOl wpl OKWEA Nt hud

Q.12. The use of dry wood as domestic fuel is not considered as good. State two reasons for it.

Ans . (i) Wood produces lot of smoke on burning.
(i) 1t leaves lot of residue after burning.
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Q.13.1n one fission of uranium, 3x10-11J of energy is made available. Calculate the total number of fissions necessary per second to generate
power of 15 kW.
Ans. Energy released/fission =3 x 101 J.
Total energy required/s = 15 kW = 15000W =15000 J/s.
Number of fissions/s = Total Energy/Second = 15000 =5x10%
Energy/fission 3x104

Q.14.How is charcoal obtained from wood? Why is charcoal considered better fuel than wood?
Ans. Charcoal is obtained from wood by destructive distillation of wood. When wood is strongly heated in the absence of air, the residue left
behind is called charcoal.
Charcoal is better fuel than coal due to the following reasons:
No harmful gases are produced on burning charcoal.
No residue is left after it has burnt itself out.
It has a higher calorific value.
Q.15.Describe how hydroenergy can be converted into electrical energy. Write any two limitations by hydroenergy.
Hydro power plants :-

In hydro power plants water from rivers are stored by constructing dams. The water from the dam flows down through pipes and rotates
the turbines of generators to produce electricity.
Two limitations by hydroenergy.
i) The initial cost is high.
ii) It causes displacement of people from large areas of land.
Q16.what is geothermal energy? What are its advantages?

places called Hot spots. The underground water in contact with hot spot gets heated into steam at high pressure. By drilling holes into hot spots
the steam coming out can be used to rotate turbines of generators to produce electricity.

SHORT QUESTIONS WITH ANSWERS (3 MARKS)

Q.1. How many groups of nuclei are generated in the fission of 25 U? what are their characteristics? Explain briefly the terms (i) prompt (ii)
delayed, and (iii) spontaneous fission.

Ans. Two groups of nuclei are generated in the fission of 2> U

67



One of these groups is a heavy group of nuclei with mass numbers ranging from 130 to 149,e.g., Barium and Lanthanum.
The other groups is a lighter group of nuclei with mass numbers ranging from 85 t0104, e.g., Krypton and Molybdenum.
In prompt fission, the heavy nucleus disintegrates the moment it is bombarded.
In delayed fission, a projectile (e.g., neutron) enters the target nucleus and causes an instability which results in the fission of the target
nucleus after a short while.
Spontaneous fission is just out of the nature of the element.
Q.2. Write the four processes that can take place, after neutrons are emitted in a fission reaction. Which of these processes will cause the fission
to continue? How is the energy of released neutrons lowered from 2MeV to 0.025MeV?
Ans. The four process that can take place after neutrons are emitted in a fission reaction are :
At least one such neutron hits another nucleus to cause its fission releasing more neutrons.
The neutrons may be captured by other nuclei without causing their fission.
The neutrons may be captured by other nuclei (present either in the fissionable material or in the surrounding container without causing
fission.
The neutrons may not interact with other nuclei and may escape the system.
The energy of released neutrons is lowered from 2Me V t00.025Me V by passing them through a moderator.
Q.3. (i) Write the value of solar constant of sun.

(i) what type of mirror is used in Box Type Solar cooker?

(iii)ywhy it is difficult to use hydrogen as a source of energy?

(iv)what is the maximum temperature attained in a concave reflector type solar cooker?

(v)Fossil fuels are classified as non-renewable source of energy. Explain why.
Ans, (1) L.4kw/mz2 (ii) Plane mirror. (iii) It cannot be stored safely as (i) it burns with explosion and(ii) has low ignition temperature. (iv)
about 200°C. (v)fossil fuels cannot be replenished. It takes millions of years for their formation.
Q.4. (a) Why is solar cooker box covered with a plane glass plate?

(b) Why is the energy of water flowing in a river considered to be an indirect form of solar energy?
(c) Write one advantage of nuclear fission reaction.

Ans. (a) the plane glass plate traps heat radiation and thus produces a kind of greenhouse effect. Consequently, the temperature inside the
cooker become high (100°C t0140°C).

(b) Solar energy changes into potential energy of water vapour rising in the atmosphere during evaporation of water from rivers, seas,
oceans and other water masses. The water vapour from clouds and also cover mountains with snow. When the clouds bring rain and the snow
on the mountains melts, their potential energy changes into kinetic energy of water flowing in the rivers and streams.

(c) Amount of energy produced in nuclear fission is enormous, one kg of U-235, on fission produces as much energy as 2500 tons of coal
produces on combustion.

Q.5. (a) State one limitation of solar energy available from solar cells.
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(b) What is the minimum wind velocity required to obtain useful energy with a wind will ?
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Ans. (a) the electricity (dc) produced by solar cells panels is stored by charging dc batteries which can be used only to operate dc devices. To
operate any ac device, this dc has to be first converted into ac by using inverters.
(b) 15km/h (¢) Nuclear fission- In Nuclear fission, the heavy nucleus distingerates, the
Moment it is bombarded with law energy neutrons, it splits up into two Righer nuclei and tremendous amount of
energy is released.

HOTS

Q.1. Name two gases, other than carbon-dioxide that are given out during burning of fossil fuels and contribute towards acid rain formation?
Ans. Sulphur dioxide and Nitric oxide.

Q.2. Why are many thermal power plants set up near coal or oil fields?

Ans. Coal or petroleum is used to heat water to generate steam required for running for turbines in thermal power plants. Thus, if thermal
power plants are set up near coal or oil fields, the cost of transportation of coal or petroleum is greatly reduced.

Q.3. Justify in one sentence that hydropower (hydel electricity) is a renewable source of energy.

Ans. Hydropower is generated from water flowing out of the dam which gets filled up again when it rains (or the snow melts) through the
rivers which supply water to the dam.

Q.4. Out of two solar cookers, one was covered by a plane glass slab and the other was left open. Which of the two solar cookers will be more
efficient and why?

Ans. The solar cooker covered by plane glass slab will be more efficient than the one which is left open. This is due to the reason that the
plane glass slab enables the cooker to trap heat inside it. On this account, the temperature inside the cooker rises. In fact, the plane glass slab
placed on the cooker produces a kind of greenhouse effect.

Q.5. A student constructed a box type solar cooker. He found that it did not work efficiently. What could this be due to? Give any four possible
mistakes in the construction and operation of the cooker. What maximum temperature can ordinarily be reached inside a solar cooker?

Ans. The four possible mistakes in the construction and operation of the cooker are:

The interior of solar cooker might not have been blackened,

Plastic cover might have been used instead of glass cover,

The cooker might not have been properly insulated,

The cooker utensils might not have been blackened.

Q.6. A student has set up a solar cooker in a box by using a black painted aluminum sheet, a black cooking vessel, some glass wool, a glass
sheet and a mirror plate. What is the role of each item used in the solar cooker?
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Ans. (i) Black painted aluminum sheet absorbs heat radiation
(i) Glass wool, which is a bad conductor of heat, prevents the loss of heat.
(i) Glass sheet traps the heat radiation in the box.

Mirror plate reflects the heat radiation onto the glass sheet.

Q.7. Solar energy can be harnessed directly as well as indirectly. Give two examples of each type.

Ans. Solar energy is used directly as heat or by converting it directly into electricity. Examples: solar cooker (or solar
water heater) and solar cell panels. Solar energy is used indirectly by converting it into chemical energy (like biomass energy), harnessing the
energy of wind, sea waves, tides and ocean thermal energy. Example: Biogas plants and windmills.

Q.8. What is anaerobic degradation?

Ans. Anaerobic degradation is the process of decomposition of animal and plants wastes by anaerobic bacteria in the presence of water but in
the absence of air to form methane (the main constituent of biogas), carbon dioxide, hydrogen and hydrogen sulphide. Anaerobic bacteria (or
anaerobe) is a minute organism that can live without free oxygen.

Q.9. what is a solar power plant? Name one such plant in our Country.

Ans. Sunlight is concentrated on black painted pipes (filled with water) with the help of concave reflectors. Due to solar heat, water starts
boiling and then changes into steam. The steam so produced rotates a steam turbine which drives a generator to produce electricity. A solar
thermal power plant of 22k W capacity is in operation at Solajipally village in Andhra Pradesh. A 50kW solar thermal power plant is being
installed at the Twal Pahari Premises of the Solar Energy Centre, Gurgaon (Haryana).

Q.10. How can wood be made a renewable source of energy ?

Ans. Wood can be made a renewable source of energy only if trees are planted in a planned manner.

Q.11. What causes the wind to blow?

Ans. Equatorial regions on the Earth receive more solar radiation than other parts of the Earth. As such, the air at equatorial regions is hotter
and rises upwards into the atmosphere. The cooler air from other regions (especially polar regions) starts blowing to the equatorial regions to
fill the space vacated by hot air. It is this moving air which is called wind.

Q.12.To which category of fuel does hydrogen belongs to?

Ans. Hydrogen ,which is available in plenty in water on earth, is classified as a renewable sources of energy.

Q.13. Why is Nuclear fuel classified as renewable source of energy?

Ans. Nuclear fuel is required only in a very small quantity to generate electric power and as such is inexhaustible.

Q.14. Why the Geothermal energy is classified as a renewable sources of energy?

Ans. Geothermal energy will be available for a long time.
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MCQ

Q.1. Choose the incorrect statement regarding wind power:
(a) It is expected to harness wind power to minimum in open space. (b) The potential energy
content of wind blowing at high altitudes is the source of wind power. (c) Wind hitting at the blades of a windmill causes
them to rotate. The rotation thus achieved can be utilized further
(d) One possible method of utilizing the energy of rotational motion of the blades of a windmill is to run the turbine of an electric generator.
Ans (b)
Q.2. Acid rain happens because:

(@) sun leads to heating of upper layer of atmosphere.

(b)  burning of fossil fuels release oxides of carbon, nitrogen and sulphur in the atmosphere.

(c) electrical charges are produced due to friction amongst clouds.

(d) earth atmosphere contains acids.

Ans. (b)
Q.3. In a hydro power plant

(a)potential energy possessed by stored water is converted into electricity.

(b) kinetic energy possessed by stored water is converted into potential energy.

(c) electricity is extracted from water.

(d) water is converted into steam to produce electricity.
Ans. (a)
Q.4. which one of the following forms of energy leads to least environmental pollution in the process of its harnessing and utilization?

(@)nuclear energy  (b) thermal energy (c) solar energy (d) geothermal energy

Ans. (¢)
Q.5. Which of the following is a hon-renewable source of energy?
(@wood (b)sun (c)fossil fuels (d) wind
Ans .(c)

Q.6. Ocean thermal energy is due to
(a) energy stored by waves in the ocean
(b) temperature difference at different levels in the ocean
(c) pressure difference at different levels in the ocean.
(d)tides arising out in the ocean.
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Ans .(b)
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Q.7. the major problem in harnessing nuclear energy is how to:
(@) split nuclei.
(b) sustain the reaction.
(c)dispose off spent fuel safely.
(d) convert nuclear energy into electrical energy.
Ans.(c)
Q.8. which is the ultimate source of energy?
(a) water (b) sun (c) uranium (d) fossil fuels
Ans. (b)

Q.9. The main constituent of biogas is
(a) methane (b) carbon dioxide (c) hydrogen (d)hydrogen sulphide.

Ans.(a)

Q.10. the power generated in a windmill:
(a) is more in rainy season since damp air would mean more air mass hitting the blades.
(b) depends on the height of the tower.
(c) depends on wind velocity.
(d) can be increased by planting tall trees close to the tower.

Ans . (c)

Q.11. choose the correct statement:

(a)Sun can be taken as an inexhaustible source of energy. (b) There is infinite storage of
fossil fuel inside the earth. (c) Hydro and wind energy plants are non polluting
sources of energy. (d) Waste from a nuclear power plant can be easily disposed off.

Ans.(a)

Q12. which part of the solar cooker is responsible for green house effect?
(a) coating with black colour inside the box (b) mirror (c) glass sheet. (d) outer cover of the solar cooker
Ans.(c)

Q.13. In a hydroelectric power plant more electrical power can be generated if water falls from a greater height because:

(a) its temperature increases. (b) larger amount of potential
energy is converted into Kinetic energy. (c) the electricity content water increases with height.
(d) more water molecules dissociate into ions. Ans. (b).
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Q.14. choose the incorrect statement:
(a) We are encouraged to plant more trees so as to ensure clean environment and also provide bio-mass fuel.  (b) Gober-gas is produced when

crops,vegetable wastes etc.,decompose in the absence of oxygen. (c) The main ingredient of bio-gas is ethane and it gives a lot of
smoke and also produces a lot of residual ash. (d) Bio-mass is a renewable source of energy.
Ans.(c)

Q.15. Fuel used in thermal power plants is
(a) water  (b) uranium (c) biomass (d) fossil fuels
Ans. (d)

SHORT QUESTIONS FOR PRACTICE (2 MARKS)
Q.1.Write two advantage of classifying energy sources as renewable and non-renewable.

Q.2.List the four characteristics of biogas on account of which it is considered an ideal fuel.
Q.3.Discuss one limitation each for the extracting of energy from : (a)winds (b)tides
Q.4. What is biogas? Why is biogas considered an ideal fuel?
Q.5.(a) distinguish between renewable and non renewable sources of energy.
(b) choose the renewable sources of energy from the following list; coal, biogas, sun, natural gas
Q.6. What is a thermal neutron? Draw a schematic diagram depicting fission of a U-235 nucleus on absorption of a thermal neutron.
Q.7. What is nuclear fusion? Give an example for it.

SHORT QUESTIONS FOR PRACTICE (2 MARKS)

Q.1.Draw the diagram of the floating gas holder type biogas plant and mark on it the gas outlet.
Q.2. (i) Draw a schematic diagram to show essential steps in a controlled chain reaction based on fission of j;—f' u.
(if)Starting from j;—f' U, describe the chain of nuclear reactions that leads to j;—f' U as the final product. What is the significance of this reaction.

Q.3. (i) distinguish between renewable and non-renewable sources of energy giving one example of each. (ii) why the use of wood as a fuel not
advised although forests can be replenished?
Q.4. Name the three forms in which energy from oceans is made available for use. What are OTEC power plants? How do they operate?

LONG QUESTIONS FOR PRACTICE (5 MARKYS)
Q.1. With the help of a diagram, describe the construction and working of a box type solar cooker. Write two advantages and two limitations of
solar cookers.
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Q.2. Describe the construction of a box type solar cooker or show it with the help of a diagram. How is the rise in temperature obtained in this
set up? Mention two advantages and two limitations of solar cookers.

Q.3. Draw a labeled diagram of solar cooker. What purposes are served by the blackened surface, glass cover plate and the mirror in a solar
cooker? What would happen if the plane glass mirror of a solar cooker is replaced by a concave glass mirror?

Q.4. What is the basic cause for winds to blow? Name a part of India where wind energy is commercially harnessed. Compare wind power and
power of water flow in respect of generating mechanical and electrical energies. What is the hindrance in developing them?
Q.5. What is the importance in India of hydroelectric plants? Describe how electric energy is generated in such plants.

Q.6. The solar constant at a place is 1.4kW/m2 How much solar energy will be received at this place per second over an area of 5m??
Q.7. Name the major fuel component of biogas. What are its other combustible components? Draw a simple labeled diagram of a fixed dome
type biogas plant. What is the use of the residual slurry and why?

CHAPTER 10
Reflection and Refraction Prepared by M.G .Reddy
PGT(PHY) K.V Berhampur

GIST OF THE CHAPTER

The first theory of light was put forward by Newton. This theory treats light as a particle called corpuscle.
We can say that light propagates as a wave and is emitted and absorbed as a particle.

One may regard light as having dual nature.

Maxwell proved that light has wave nature; it is an electromagnetic transverse wave, which does not require medium to propagate.
The speed of light in air is a universal constant. It has a value of 3x108m/s.

Light gets reflected when it falls on polished surface; like mirror.

Light suffers refraction when it travels from one medium to another.

There is a change in the wavelength of light when it moves from one medium to another.

The image is unmagnified, virtual and erect in a plane mirror.

Focal length of a plane mirror is infinity.

Power of a plane mirror is zero.
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It should be noted that, if the spherical lenses are surrounded by a material with a refractive index greater than that of the lens, the convex lens

gets converted into a concave lens or vice-versa.

FORMULAE

f=R/2
1/v+1/u=1/f=2/R
M = hz2/h: = -v/u
n=clv

n2 = 1/2m

Inz = n2/ni=sini/sinr
anw=Xxly

Ivilu= 1Tt

m =1/O = h2/hi=v/u
P= 1/f metre
P=p1+p2+psHiwo 6 6 w

n21=sin i/sin r=n2/n1=v2/v1=l 1/ 2
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CHAPTER10

LIGHT: REFLECTION AND REFRACTION
VERY SHORT QUESTIONS CARRYING 1 MARK EACH.

1.
AnNS:

2.
AnNS:

3.
Ans:

Ans:
Ans:

Ans:

AnNS:

Out of convex mirror and concave mirror, whose focus is situated behind the
mirror?
The focus of convex mirror is situated behind it.
For what position of an object, a concave mirror forms an enlarged virtual image?
Object between pole (P) and focus (F) of the concave mirror.
If the focal length of a concave mirror is 25cm. What is its radius of curvature?
Focal length = Radius of curvature / 2
25 =R/2
R =25 X 2=50cm.
A ray of light falls on a mirror normally. What are the values of angle of incidence
and the angle of reflection?
Both angle of incidence and the angle of reflection are zero.
What is the focal length of a plane mirror?
Infinite.
Which spherical mirror is called a divergent mirror?
A convex mirror is called a divergent mirror.
What is the angle of incidence, when a ray of light falls on the spherical mirror from
its centre of curvature?
The angle of incidence is zero, when a ray of light falls on the spherical mirror from

its centre of curvature.

8.
Ans:

9.
Ans:

10.

AnNS:

11.

AnNS:

12.

Ans:

13.

Ans:

14.

AnNS:

15.

Ans:

Name the type of mirror that always forms a virtual image for a real object?
Convex Mirror.
State the relation between radius of curvature and focal length of spherical mirrors.
Radius of curvature = 2 X focal length.
R = 2f.
Which of the two is a diverging lens? Convex lens (or) Concave lens.
Concave lens.
If an object is placed at a distance of 10cm in front of a plane mirror, how far would
it be from its image?
The object would be at a distance of 20cm from its image.
Name the physical quantity which remains the same when light goes from one
medium to another?
Frequency of light.
Define power of a lens.
The reciprocal of the focal length of the lens is called power of a lens. P = 1/f
Calculate the power of a convex lens of focal length 25cm?
Focal length f =25cm.
Power = 1/.25 = 100/25 = +4D.
Name the phenomenon responsible for the following affect.
When we sit in front of a plane mirror and write with our right hand, it appears in
the mirror that we are writing with the left hand.
Lateral Inversion.
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16. Define Refractive Index:
Ans: Itis the ratio of speed of light in vacuum to the speed of light in medium is called
Refractive index.
17. Why is the convex lens also known as a converging lens?
Ans. A convex lens is also known as a converging lens because it converges a parallel beam
of light raying passing through it.
18. Give the ratio of velocities of two light waves travelling is vacuum and having wave
lengths 4000A° and 8000A°.
Ans: In Vacuum, light of all the wave lengths travel with the same velocity i.e. 3 X 108
m/sec.
19. For what angle of incidence, the lateral shift produced by parallel sided glass plate is
zero?
Ans:  Fori=0.
20. What are the factors on which the lateral shift depends?
Ans: Thickness of the refracting medium, angle of incidence and its refractive index.
21. What is the power of a plane glass plate?
Ans: Zero.
22. An object is placed at the focus of a concave lens. Where will its image be formed?
Ans: The rays will appear to come from infinity. Therefore, a virtual image will be formed

at infinity.
23. What is the unit of power of a lens?
Ans: Dioptre.
24. Refractive index of media A,B,C and D are
A 1.54
B 1.33
C 1.46
D 1.62

In which of the four media is the speed of light (i) Minimum (ii) Maximum.
Ans: (i) Speed of light is minimum in medium D (n = 1.62).
(ii) Speed of light is maximum is medium B (n = 1.33).
25. What is the value of refractive index of air?
Ans: One.
26. Why the stars appear to twinkle?
Ans: 3T 1T wOpPPOOOPOT wOl WEWUUEUWPUWEUT wOOwWUT 1T wEUOOUXT I

SHORT QUESTIONS CARRYING 2 MARKS.
1. Your read a newspaper, because of the light that it reflects. Then, why do you not
see even a faint image of yourself in the newspaper?

Ans:  The reflection of light from a newspaper is not a regular reflection. The image is
produced only when regular reflection takes place. We are able to read the newspaper due to
diffused reflection of light from the newspaper.

2. If speed of light in vacuum = 3 x 10® m/sec and Refractive index of water = 4/3,
What is the speed of light in water?
Ans: Refractive index of water = Speed of light in vacuum / Speed of light in
water;
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4/3
Speed of light in water

3 x 108 m/sec / Speed of light in water,;
3 x 108 m/sec x 3/4
9/4 x 108 m/sec
2.25 x 108 m/sec.
3. If the wavelength of incident light on a (i) Concave mirror (ii) Convex lens is
increased. How will the focal length of each change?
Ans: (i) Focal length of a concave mirror is half of radius of curvature. So, it is independent
of wavelength of light. Hence remains unchanged.
(i) As wavelength is increased, refractive index of the lens decreases, hence the
convergence of the convex lens. So, the focal length gets increased.
4. How to distinguish between a plane mirror, a concave mirror and a convex mirror
without touching them?
Ans: Bring your face close to each mirror and observe the image.
If the image is equal in size, it is a plane mirror.
If the image is larger and erect, it is a concave mirror.
If the image is smaller and erect, it is a convex mirror.

5. Agiven lens is found to form a virtual, erect and diminished image when the object
is placed between its optical centre and its focus.
What is the nature of this lens?
Draw a ray diagram showing the formation of the image in the case mentioned.
Ans: (i) The lens forming a virtual, erect and diminished image is a concave lens.

(i)

. N

6. What is meant by linear magnification of a concave mirror?
Ans: Linear magnification (m) of a concave mirror is the ratio of the size of the image (h2) to
the size of the object (h1) i.e. m=hz/ h.

7. What is the difference between a real image and a virtual image?
Ans. A real image can be taken on a screen, because the refracted rays actually meet a point
on the screen. A virtual image cannot be taken on a screen because the refracted rays only
appear to come from a point and do not meet there actually.

8. For the same angle of incidence in media P, Q and R, the angles of refraction are

35°, 25°, 15° respectively. In which medium will the velocity of light be minimum?
Ans: EEOQUEDOT w201 007 lhmSiEki¥Sinr
n=C/V
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n=C/V=Sini/Sinr

For given angle of incidence (1), V will be minimum, when angle of refraction R is minimum,
which is for medium R.

9. The image of a distant object is formed at 30cm from a concave mirror. What is the

focal length of the mirror?

Ans: As image of a distant object is formed at the principal focus of the mirror, therefore,
focal length of the mirror is 30cm.

10. A coin in a glass beaker appears to rise as the beaker is slowly filled with water.

Why?

Ans: It happens on account of refraction of light. A ray of light starting from the coin goes
from water to air and bends away from normal. Therefore, bottom of the beaker on which the
coin lies appears to be raised.

11. Planets do not twinkle. Why?
Ans: Planets look much bigger in size than the stars because they are situated at much
smaller distances. Each planet can be supposed to be made up of a number of point sources.
When some of the point sources appear brighter, others appear dimmer. Therefore, overall
brightness of a planet remains the same always i.e. they do not twinkle.
12. A concave mirror of focal length 20cm is to be used as a shaving mirror. Which of the
following is the suitable object distance from the mirror:
(i) 12cm, (i) 30cm, (iii) 22cm.
Ans: For using a concave mirror as shaving mirror, U < F. Therefore, object distance can
only be 12cm.

13. Give any two uses of concave mirror.

Ans: 1. A concave mirror is used as a reflector in search light, head lights of motor
vehicles etc., to get powerful parallel beans of light.
2. WEOOGEEY!I wOPUUOUwWPUwWUUTI EWEVUWEOEUOUZ Uwl 1T EEwC

like eyes, ears, nose etc to be examined.

14. Draw the following diagram and the formation of image of the image of the object
AB with the help of suitable rays.

[

_ P
< F

AnNS:
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15. What is the nature of the image formed by a convex lens when the object is situated
beyond its 2F point? Draw the relevant ray diagram.
Ans:  The image formed is a real inverted and diminished image, formed between F and 2F

on the oth_er side.

SHORT QUESTIONS i 3 MARKS
1. State the laws of reflection. Draw a ray diagram for the incident ray, normal ray
and reflected ray.
Ans: Reflection of light is based on two laws of reflection.
Incident ray, reflected ray and normal lie in the same plane.
The angle of incidence is equal to angle of reflection.
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These laws are valid at each point on any reflecting surface whether plane or curved.
2. What are spherical mirrors and give the name of any two spherical mirrors with
their figures.
Ans.  The polished surface which forms a part of sphere and acts as a reflecting surface is
called spherical mirror. Spherical mirrors are of two types: -
Convex mirror

& FECETETfTfradr

FEPREERER ST

[IL T PEETE T

LR L]

3. Explain the terms used in the study of mirrors with the help of ray diagram.
Ans:
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Pole:- The centre of the mirror is called pole.
(i) Radius of curvature: - The radius of the sphere which forms the part of the spherical
mirror is called  Radius of curvature.
Centre of curvature: - The centre of the sphere of which spherical surface forms the part is
called the centre of curvature.
Principal axis: - The straight line passing through the pole and centre of curvature is called
the Principal axis.

4. Definition of focus ? Draw a ray diagrams for the focus of the concave mirror and

convex mirror?

Ans. Figure 10.2 (Page 162) NCERT Text Book

Definition of Focus: Point where the rays coming from infinity either converge or appear to
diverqge from after reflection.

5. Derive the relation between focal |l ength O
Ans. Let C be the centre of curvature of the mirror. Consider a ray parallel to the principal
axisstUPDODPOT wUT 1 wOPUUOUWEUOwW, w3l 1 Ow", wubDPOOWET wxi Ux] OI
angle of incidence, and MD be the perpendicular from M on the principal axis. Then, Z MCP
4 wg wE OkHfuwd wl ¢ 6

BEQw! ¢ wl w, # wy wh#

BEQwc wld w, #wy w" # wwE U Buue2dd udd Qg QumuduEYd ucauunet lOsEuCED E w0 |
MD /FD=2MD/CD

Or,FD=CD/2whereCD=RandFD =f
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OrF=R/2.

For finding the relation between focal length and radius of curvature this figure.

6. Explain with the help of figure the sign convention used in the study of reflection of

light.
Ans: Sign Convention:-
The distance in the direction of the ray is taken as positive (+ve).
The distance in the opposite of the ray taken is taken as negative (-ve).
The upward height of the ray is taken as positive (+ve).
The downward height of the ray is taken as negative (-ve)..

ap—— -

Object on the left :
| LS - . “
Direction of
A+ incident light
Height . -
-
(ve) | theleR(ve) T Tihe fight (+ve) )
- 3 '
HEQ’“' ) '
dowrwards (-ve)
F
-A_'
Mirror

7. What is refraction of light? What are the laws of refraction?
Ans: Deviation of ray of light from its original path when it travels from one transparent
homogeneous medium to another transparent homogenous medium is called the refraction
of light. There are two laws of refraction :-

i. Incident ray, reflected ray and normal lie in the same plane.
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ii. The ratio of sine of angle of incidence and sine of angle of refraction is constant i.e.
Sini/Sinr= n. This is also called as Snell 6s

Figure 10.10 (Page 173) OF NCERT Book
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LONG ANSWERED QUESTIONS (5 marks)
With the help of ray diagrams, show the formation of images of an object by a concave
mirror. When it is placed
Beyond the centre of curvature

'N
Fal
Draw the ray diagrams to show the formation of image of an object by a convex mirror,
when it is placed
At Infinity

e |
Oy

£
Between infinity and pole of the mirror.

Draw the ray diagrams to show the formation of image of an object by a concave lens when

the object is placed
At Infinity
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| N
Draw ray diagrams to describe the nature, position and relative size of the image formed
By a convex lens for the object when it is placed at 2F.

By a concave mirror for the object when it is placed between centre of curvature C and
focus F.
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When a ray of light passes through a parallel sided glass slab of transparent medium then
show that angle of incidence is equals to angle of emergence.
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o ﬁﬁ :

-ﬁl’ilﬂunﬁ 1.27 "
Applying Snell’s law of refraction at C, we get

s1n ?'2

— :
si - : -
ne  n, @
Siﬂ e ng
or : = : ' 3
sinv, n, w(3)

sine  sing
From (1 — = ——1
m (1) and (3), sinr,  sing =(4)

As is clear from Fig. 1.27,

Lri=Lry ....alternate angles
. S].n rl = Sj]:l rz
. From (4), sin e = sin
or ' e=i
i.e. angle of emergence (e) at second boundary MN of glass slab is equal to angle of incid 1
first boundary KL of glass slab, Hence, CD is parallel to AB, i.e., 1 £ cience () &

What is lateral shift? Explain with the help of a diagram.
Ans:  When a ray of light travels through a glass slab from air, it bends towards the normal

and when it comes out of the other side of the glass slab it bends away from the normal. It is
found that the incident ray and the emergent ray are not along the same straight line, but the
emergent ray seems to be displaced with respect to the incident ray. This shift in the
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emergent ray with respect to the incident ray is called lateral shift or lateral displacement.
The incident and the emergent rays, however, remain parallel.

S I, -
Give laws of refraction. Show that emergent ray from a glass slab is parallel to the incident
ray.
Ans: 1. The incident ray, the refracted ray and the normal to the interface at the point of
incidence lie in the same plane i.e. they all are co-planer.
2. The ratio of the sine of the angle of incidence (i) to the sine of the angle of

i.e. sin i/ sin r = constant.
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Glass

HOTS (Higher Order Thinking Skills) i 1Mark each
A ray of light is incident on a plane mirror normally. What is the angle of incidence and

angle of reflection?

Ans: 7 i=0,soas per law of reflection, Z r=7 i =0.

A man approaches a vertical plane mirror at a speed of 2 m s™. At what rate does he
approaches his image?

Ans. As the image is formed at the same distance behind the plane mirror as the object is
in front of it, so the man will approach his image with aspeed=21% (-2) =4 m s,

Show the variation of u and v in case of a convex mirror.

Ans:;
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HOTS (2 Marks each)

An object placed between the pole and focus of a concave mirror produces a virtual and
enlarged image. Explain, using mirror formula.
Ans: Weknow 1/u+1/v=1/f Therefore,v=uf/utf.

For concave mirror, f =-ve and u =-ve, Given that u <f so v is positive.
This shows that the image is virtual. Now magnification m=- v/ u. Since v >0 i.e. positive
and u <0 i.e. negative.

Therefore, enlarged image is formed.
Why is a convex mirror used as drivero6s mirro
Ans: WEOOYI RwOPUUOUWPUWUUI EWEVUWEUDYI Uz UwOPUUOUWEIT E
and diminished. As the size of the image is small so the field of view is wider. Moreover,
nature of image remains virtual, erect and diminished irrespective of change in distance.
An object under water appears to be at lesser depth than in reality. Explain why?
Ans: This is due to refraction of light. We know

Real depth / Apparent depth = n

Or Apparent depth = Real depth / n

Since n > 1, so apparent depth < real depth.
Why does rising sun appear bigger and oval in shape?
Ans: The rays of light from the rising sun reach the earth obliquely through different
layers of the atmosphere. These rays suffer unequal refractions and so horizontal diameter of
the sun appears bigger while the vertical diameter appears shorter. Thus, the rising sun
appears bigger and oval in shape. This is also known as flattening of the sun.
An empty test tube is kept in a beaker of water. Its surface inside the water shines like a
mirror. Explain why?
Ans: Itis due to total internal reflection. Rays of light incident on the test tube at an angle
which is greater than the critical angle for water-air media. So they suffer total reflection at
the surface and reach the eye. Thus the surface of test tube inside the water shines like a
mirror.

HOTS (3 Marks)
What happens to image formed by convex lens if its lower part is blackened?
Ans. Every part of a lens forms a complete image. If the lower part of a lens is blackened
the complete image will be formed but its intensity will decrease.
Is it possible for a lens to act as a convergent lens in one medium and divergent lens in

another?
Ans. Yes, the type of lenses changes if it is placed in a medium having a higher refractive
index than that of the lens.
When does Snell's law fail?
Ans.  Snell's law fails when light is incident normally on surface of a refracting medium.
In a trick mirror the image of the head appears much smaller than that of the mouth and
of nose. Explain

Why?
Ans: A trick mirror is basically a concave mirror having small focal length. The head is
comparatively away from the nose and mouth. So, the magnification of head is smaller than
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that of nose and mouth. This is the reason that nose and mouth appear to be large in size
than the head.

A coin placed at the bottom of a tank appears to be raised when water is poured in it.
Explain.

Ans: It happens due to the phenomenon of refraction of light. When the rays of light from
the coin, in the denser medium, fall on the interface separating the two media, the ray of
light move away from the normal after refraction. The point from which the refracted rays
appear to come gives the apparent position of the coin. As the rays appear to come from a
point above the coin, therefore the coin seems to be raised.

HOTS (5 Marks)

Light of wavelength & in air enters a medium
wavelength, velocity and frequency in the medium?
Ans:  We know, n =c/v,where ¢ = 3 x10® ms*

Therefore, v = ¢/ n,which is the velocity of light in the medium.

Also E wd and Mwél wY nz

Therefore, E wy wY wd wh wy wh z

Or U 7 w Ao viuwdugbvlaich is wavelength of light in the medium.

Frequency of light in air, Y w& wWE wy wh

Frequency of light in medium, YZwAwYwywhz widwepYwywrwkd
AopwYwrwt AWE wy wy A
=cYy wh o
Hence Y z w&ouréquency of light in the medium is same as that in air.
NUMERICALS

1. Anobjectis placed in front of a concave mirror of radius of curvature 15cm at a
distance of (a) 10cm. and (b) 5cm. Find the position, nature and magnification of the
image in each case.

Ans: R =-15cm
F =-15/2 = -7.5cm
U =-10cm
Using mirror formula 1/u + 1/v =1/f
We have,
/10 +1v=1/-75 ==L =332_22
¥V 5 7.5 3o 3o
V =-30cm
Thus, the image is formed 30cm in front of the mirror.
Also

M = -v/u = [-30/-10] = -3
The image is real and inverted and three times the size of the object.
Given R =15cmor f=-15/2=-75
U =-5cm
Again, 1/u + 1/v = 1/f
Or -15+1N=1-75  *=———=2==—

Fi

L
[
L
[
o

Solving for v we have v = 15cm
=+15/5=+3.
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2. An object is placed 15cm from a concave mirror of radius of curvature 60 cm. Find
the position of image and its magnification?
Ans: Given U =-15cm R =60cm
Or f=-30cmv=?&m="?

Using mirror formula = 1/u+1/v=1/f or

IV=UFLU = = 142 =—
-30 15 a0

V=30cm 30
M=-v/u=-¥=2
Thus the size of the image is double the size of thee object and is virtual.
3. Anobject is kept at a distance of 5cm in front of a convex mirror of focal length
10cm. Give the position, magnification and the nature of the image formed.
Ans:  Given u=-5cm f=10cm
Using mirror formula
u+liv=1/f
Or 1/v=1/f-1/u we have
1/v=1/10-1/-5=3/10
Or v=10/3 or v=3.33cm
Thus the image formed is 3.33cm behind the mirror.
Also
M=-v/u=-3.33/-5=0.67
Since the magnification is +ve the image formed is erect and virtual.
4. An object is placed at a distance of 50cmfrom a concave lens of focal length 20cm.
Find the nature and position of the image.
Ans:  Given u=-50cm
f=-20cm
5. Using the lens formula
6. 1/v-1/u=1/f
7. Or 1Nn=1/u+1/f=1/-50+1/-20=-7/100
Or v=-100/7=-14.3cm
The image formed is on the same side image is erect and virtual.
8. The power of a lens is 2.5 dioptre. What is the focal length and the type of lens?
Ans. Power of lens is p=1/f
Since power=2.5 dioptre
2.5=1/f or f=1/2.5m=0.4m=40cm.
The focal length of the lens is 40cm.
Since the focal length is positive therefore the lens is convex lens.
9. What is the power of a concave lens of focal length 50cm?
Ans:  Given f=-50cm
P=-1/f=1/-0.5=-2D.
Therefore, the power of lens=-2D.
10. Find the power of a concave lens of focal length 2m.
Ans:  P=1/-f=1/-2=0.5D.
11. Two lens of power +3.5D and -2.5D are placed in contact. find the power and focal
length of the lens combination.
Ans:  When lenses are placed in contact then we have
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P=P,+Py+ é . . and
1/f=1/f+1/f,+ €.

Therefore we have

P=+35-25=1D.
Andf=1/p=1/1=1m

The combination behaves as a convex lens.

12. A convex lens has a focal length of 20 cm. Calculate at what distance from the lens
should an object be placed so that it forms an image at a distance of 40cm on the
other side of the lens. State the nature of the image formed?

Ans.  Given f=20cm v=40cm
Using, 1/v-1/u=1/f
Lu=1/v-1/f
=1/40-1/20
=-1/40
Therefore u=-40cm
The image is real and inverted.

13. A 10cm tall object is placed perpendicular to the principal axis of a convex lens of
focal length 30cm. The distance of the object from the line is 20cm.find the i)position
ii)nature and iii) size of the image formed.

Ans:  Given 0=10cm
U=-20cm
f=30cm
Using lens formula 1/v-1/u=1/f
We have 1/v=1/f+1/u=1/30+1/-20=-1/60.
Therefore v=-60cm.

Also m=1/0O=v/u
Therefore m=1/10=-60/-20
Solving we have
I=+30cm
The image is virtual, erect and magnified.

14. Find the focal length of a line power is given as +2.0D.
Ans: Given P=+2D
We know that P=1/f(m)
Therefore f=1/p=1/2=0.5m
The positive sign indicates that it is a convex lens.

15. With respect to air the refractive index of ice and rock salt benzene are 1.31 and

1.54 respectively. Calculate the refractive index of rock salt with respect to ice.
Ans: We knovy that,
ne=%n,/%n;
=154/1.31
=1.17.
16. An object 5cm in length is placed at a distance of 20 cm in front of a convex mirror
of radius of curvature 30cm.

Find the position of the image ,its nature and size.
Ans:  Given h=5cm u=-20cm
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R=+30cm or f= R/2= 30/2= 15cm
Using the mirror formula

1/f=1/u+1lv
We have

1/v=1/f - 1/u=1/157 1/-20=1/15 + 1/20

Therefore v=15x20/15+20= 300/35= 8.6 cm
The image is formed 8.6 cm behind the mirror . Thus the image is vertical and erect.
Now, m= -v/u
Therefore we have
h'=-v h/ ¢ = B2%£n2 0 x
Thus the size of the image is 2.15 cm or 2.2 cm. the image is reduced.

17. The far point of a myopic person is 150cm in front of the eye. Calculate the focal
length and the power of the lens required to enable him to see distant objects
clearly.

Ans: Given v=-150cm=-1.5m

U=;co

Using lens formula
1v-1lu=1/f

We have

1f=1/-1.57 1/-=
=-1/1.5

Therefore F=-1.5m

Hence power of the lens

P=1/f=1/-1.5=-0.67D.

18. Light enters from air into diamond which has a refractive index of 2.42. Calculate
the speed of light in diamond. The speed of light in air is 3.0*107Yn/s.
Ans:  Given c=3x10® m/s
n=2.42
using n=c/v
v=c/n = (3/2.42)x10° = 1.24x10° m/s

19. An object is placed at a distance of 12cm in front of a concave mirror. It forms a
real image four time larger than the object. Calculate the distance of the image from

the mirror.
Ans.  Given u=-12cm
m=-4cm
using the lens formula m=-v/u
We have,
-u=-v/-12
Or v=-48cm.

MULTIPLE TYPE QUESTIONS

To obtain magnified erect image on a concave mirror, object should be held
a) At pole b) At focus
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C) Between P and f d) Beyond 2f
If f is the focal length and R is the radius of curvature of a spherical mirror, then
a) R=f b) R=2f
c) R=3f d) R=4f
The image formed by a concave mirror is real, inverted and of same size as that of the
object. The position of the object is
a) AtC b) AtF
C) BetweenCand F  d) Beyond C
The image formed by a concave mirror is virtual, erect and magnified. The position of the
object is
a) At F b) Atc
C) At infinity d) Between P and F
The image formed by a spherical mirror is virtual, erect and smaller in size. Whatever be
the position of the object. The mirror is

a) Convex b) Concave

C) Either convex or concave d) Cannot say

When light goes from one medium to another, the characteristics that remain unaffected is
a) Speed b) Direction

C) Wave length d) Frequency

Reflective index of glass w.r.t air is 3/2. What is the refractive index of air w.r.t glass?

a) 2/3 b) 1

c) Zero d (327

A convex lens of focal length 15 cm is used to form an image of the size of the object. Where
from the lens should be the object is placed.

a) 15cm b) 30cm

C) 60 cm d) 10 cm

To form an image twice the size of the object, using a convex lens of focal length 20 cm, the
object distance must be

a) <20 cm b) >20 cm

C) <20 cm and between 20 cm and 40 cm

d) Cannot say

Bending of a ray of light due to change in velocity with medium is called

a) Reflection b) Refraction

C) Diffraction d) Dispersion

If correct value of refractive index of a medium() in terms of velocity of light in vacuum
(C) and velocity of light in medium (v) is

n=vC b)n=1/ve con=C/v d) n=v/C.

Total internal reflection takes place when light travels

From denser to rarer medium

From rarer to denser medium

In same denser medium from one side to other.

In same rarer medium from one side to other.

For no bending of a ray of light through a glass slab, angle of incidence must be

0° b) 30° c) 60° d) 90°

A convex lens is

Thin in the middle, thick at the room.
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Thick in the middle, thin at the rim.

Thick through out.

Thin throughout.

A concave lens is

Thin in the middle, thick at the rim.

Thick in the middle, thin at the rim.

Thick throughout.

Thin throughout.

Power of convex lens is

Zero. b) Infinite.  c) Positive  d) Negative.
Power of concave lens is

Zero. b) Infinite.  c) Positive  d) Negative.
In a liquid denser than glass, a double convex glass lens will behave as

Converging lens b ) Diverging lens  c¢) Plano concave lens d) Plano
convex lens.

In a liquid, denser than glass, a double concave lens will behave on

Converging lens b) Diverging lens ) Plano convex lens d) Plano concave
lens.

A thick lens has less focal length. Its power is

Less b) More c) Zero d) Infinite.

The power of glass slab is

Less b) More c) Zero d) Infinite.

The sign of the power of a convex lens is

Negative b) Positive C) Zero d) Infinite.

Twinkling of stars is visible when the star are

Near to horizon b) Overhead C) Anywhere  d) No definite situation.
In a lens combination of thin lenses in contact, for obtaining the power of the combination
power of individual lens are algebraically.

Added b) Subtracted ) Multiplied  d) Divided.

The phenomena of mirage is seen due to

Reflection  b) Refraction ¢) Total dispersion d) Total internal
reflection.

The quantity which makes other things visible

Heat b) Light C) Radiations d) None.

Which one of the following has rectilinear propagation?

Heat b) Sound c) Light d) All of the above.

Light is a form of energy which has
Particle nature only.

Wave nature only.

Both A and B.

None of the above.

Velocity of light in empty space

3x10°m/sec b) 3 x10° miles/sec c) 3 x 10% cm/sec d) None of the
above.

A ray of light incidents at an angle 30° on a plane mirror. In angle of deviation of the ray is
30° b)  60° c) 90° d  120%
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When a ray of light incidents normally on a plane mirror, the angle of deviation of the ray
IS

45° b)  90° c) 135° d  180°%
How many alphabets get lateral inversion by a plane mirror?
11 b) 15 C) 18 d) None.

A person 6 feet height stands in front of plane mirror. The minimum size of the mirror to
observe his full size is

3ft b) 6ft C) oft d) Infinite height.

A light ray is travelling vertically downwards. To send the ray horizontally by a plane
mirror

It should be held vertically.

It should be held horizontally.

It should make an angle of 45° with the vertical.

None of the above.

An object is placed between two plane parallel mirrors. The number of images of the object
formed by the two mirrors is

180 b) 360 c) 120 d) Infinity.

Two plane mirrors are inclined at an angle of 60°. The number of images of the object
placed between them is

6 b) 5 C) 4 d) 8.
The radius of curvature of a concave mirror is 50cm. The focal length is
50cm b) 100cm C) 150cm d) 25cm.

A concave mirror produces the image of sun at a distance of 30cm. The focal length of
concave mirror is

15cm b) 30cm C) 45cm d) 60cm.

When the object is at a distance of 40cm from the concave mirror, the size of image is equal
to the size of object. The focal length of the mirror is

25cm b) 35cm C) 40cm d) 20cm.

An object is placed at a distance of 40cm in front of a convex mirror of focal length 10cm.
The magnification is

0.8 b) 0.1 c) 0.2 d) 0.33.

Which of the following produce an erect and magnified virtual image

Plane mirror.

Concave mirror

Bothaand b

None.

The reflectors in car head lights are shaped as

Concave b) Convex c) Plane surface d) None.

Sin i/sin r = a constant. The value of constant depends upon

Pair of media.

Color of incident light.

Wavelength of incident light.

All of the above.

A ray of light incident normally on a glass slab of p = 1.5. the angle of refraction is
0° by  30° c) 54° d  90%

The R.1 of glass n = 3/2 and R.I of water is 4/3. The R.I of water w.r.t glass is
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1.4 b) 1.3 C) 1.5 d) None.
When a ray of light travel from denser medium to rarer medium

i>r b) r>i C) I=r d) None.
For a given medium the R.I is maximum for the color
Red b) Blue C) Violet d) Green.

The focal length of a concave mirror is f and the distance of the object to the principal
focus is p. then the ratio of the size of the image to the size of the object is:

fip b) p/f C) fp d) apf

If an object is placed symmetrically between two plane mirrors, inclined at an angle of 72°,
then total number of images formed is:

5 b) 4 C) 2 d) infinite.
A plane mirror produces a magnification of:
-1 b) +1 C) zero d) between 0 and infinity.

Two adjacent walls and the ceiling of a rectangular room are mirror surfaced. The number
of images of himself that an observer sees is:

3 b) 9 c) 6 d) 8

A dentist has a small mirror of focal length 16mm. He views the cavity in the tooth of a
patient by holding the mirror at a distance of 8mm from the cavity. The magnification is:

1 b) 1.5 c) 2 d) 3

KEY:- 1.c 2.b 3.a 4d 5.a 6.d 7.a 8.b 9.c 100b 11lc 12.a
13a 14b 15a 16¢c 17d 18b 19.a 20b 21c 22b 23d 24a
25.d 27b  28¢c 29¢ 30a 31d 32d 33b 34a 3c 36d
37.b 38d 39b 40d 41d 42b 43a 44d 45a 46.d 47.b 48.c
49a 50b 51b 52a 53c
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CHAPTER 11
HUMAN EYE AND THE COLOURFUL WORLD
GIST OF THE CHAPTER
1. The human eye is like a camera. Its lens system forms an image on a light sensitive screen
called the retina.
2. The eye ball is approx. spherical in shape with a diameter of 2.3cm.
3. The human eye has the following parts:-
(a) Cornea:-The transparent spherical membrane covering the front of the eye.
(b) Iris:-The coloured diaphragm between the cornea and lens.
(c) Pupil:-The small hole in the iris.
(d) Eye lens:-Its is a transparent lens made of jelly like material.
(e) Ciliary muscles:-These muscles hold the lens in position.
(f) Retina:-The back surface of the eye.
(9) Blind spot:-The point at which the optic nerve leaves the eye. An image formed at this
point is not sent to the brain.
(h) Aqueous humour:-A clear liquid region between the cornea and the lens.
(i) Vitreous humour:-The space between eye lens and retina is is filled with another liquid
called Vitreous humour.
4. In the eye, the image is formed on the retina by successive refraction at the cornea, the
aqueous humuor, the lens and the vitreous humuor. Electrical signals then travel along the
optic nerve to the brain to be interpreted. In good light, the yellow spot is most sensitive to
detail and the image automatically formed there.
5. Accomodation:-The ability of the eye to focus both near and distant objects, by adjusting
the focal length, is called the accommodation of the eye or the ability of the ciliary muscles to
change the focal length of the eye lens is called accommodation.
6. Defects of the eye:- Although the eye is one of the most remarkable organs in the body, it
may have several abnormalities, which can often be corrected with eye glasses, contact
lenses, or surgery. The various defects from which an eye can suffer are (i) Hypermetropia or
long sightedness. (ii) Myopia or short sightedness and (iii) *Astigmatism. (iv) Presbyopia.
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7. Hypermetropia, hyperopia or long sightedness:-A person suffering from this defect can see
distant objects clearly but cannot see nearby objects clearly. In this defect, the near point lies
further away from 25cm.Hypermetropia (far sightedness- the image of nearby objects is
focused beyond the retina) is corrected by using a convex lens of suitable power. The eye
losses its power of accommodation at old age.

8. Hypermetropia is due to the following reasons:-

(1) Either the hyperopic eye ball is too short or

(i) The ciliary muscle is unable to change the shape of the lens enough to properly focus the
image that is the focal length of the eye lens increases.

9. Myopia or short sightedness or near sightedness:-A person suffering from myopia or short
sightedness can see nearby objects clearly but cannot see the faraway objects clearly. Myopia
(shortsightedness-the image of distant objects is focused before the retina) is corrected by
using a concave lens of suitable power.

10. Presbyopia is the defect of human eye due to which an old person cannot read and write
comfortably. That is why presbyopia is also called old sight.

* Explaination of Astigmatism:- The defect by which the person is notable to differentiate
horizontal and vertical position, is called astigmatism. It can be rectified by using cylindrical
lenses.

11. As our two eyes are separated by a few centimeters, each eye observes a slightly different
image. Our brain combines the two views into one and we get to know how close or far away
the things seen are.

12. The smallest distance, at which the eye can see objects clearly without strain, is called the
near point of the eye or the least distance distinct vision. For a young adult with normal
vision, it is about 25cm.

13. The distance between far point and near point of the eye is called range of vision of the
eye.

14. Spectrum is a band of distinct colours we obtain when white light is split by a prism.

15. Causes of dispersion:-Every colour has its own characteristic wave length or frequency.
Different colours move with same speed in air/vacuum. But their speeds in refracting media
like glass are different. Therefore, refractive index of the medium for different colours is
different. As a result, different colours undergo different deviations on passing through the
prism. Hence, different colours emerge from the prism along different directions.

16.1n any medium other than air/vacuum red light travels the fastest and violet light travels
the slowest.

17. When we pass white light through two identical prisms held side by side with their
refracting edges in opposite direction; the first prism disperses white light into seven colours
and the second prism recombines the seven colours into white light. Thus light emerging
from second prism is white.

18. A rainbow is formed due to dispersion of light by tiny droplets of water which act as
prisms.

19. Scattering of light causes the blue colour of the sky and the reddening of the sun at
sunrise and sunset.
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CHAPTER 11
THE HUMAN E YE AND THE COLOURFUL WORLD

(A)  VERY SHORT QUESTIONS (1 mark)

How is the eye lens held in its position?
Ans: - Ciliary muscles hold the eye in position.

What is meant by near point?
Ans: - The nearest point up to which an eye can see clearly is called the near point of the eye.

What is meant by least distance of distinct vision?
Ans: - The minimum distance up to, which an eye can see, clearly is called the least distance
of distinct vision.

Which part of the eye controls the amount of the light entering the eye?
Ans: - The pupil.

Which liquid fills the space behind the cornea?
Ans: - The aqgueous humor.

Why is blind spot so called?
Ans: - An image formed at this point is not sent to the brain.

What is meant by the accommodation of the eye?
Ans: - The ability of the eye lens to adjust its focal length is called accommodation.

What is the least distance of distinct vision of a normal human eye?
Ans: - For a normal human eye this distance is around 25 cm.

Name the defects of vision of human eye?

Ans: - a. Myopia, also called shortsighted ness, near sightedness.
b. Hypermetropia, also called as long sightedness, far sightedness or hypropia.
c.Astigmatism

What is the other name of near sightedness?
Ans: - Myopia

Where is the image formed in an eye suffering from near sightedness?
Ans: - The image is formed in front of retina.

What is the other name of long sightedness?
Ans: - Hypermetropia.
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Where is the image formed in an eye suffering from long sightedness?
Ans: - The image is formed behind the retina.

How is long sightedness corrected?
Ans: - By using a convex lens of suitable focal length.

A person has to use a concave lens in his spectacles. What defect of vision is he suffering
from?

Ans: - Short sightedness

What is the other name of Presbyopia?
Ans: - Its name is the old sightedness.

What is the twinkling of stars due to?
Ans: - Refraction of light by earths atmosphere.

Give one example of source of white light.
Ans: - The sun is the source of white light.

Which scientist first explains the dispersion of light?
Ans: - Isaac Newton

Name the delicate membrane in the eye having enormous number of light sensitive cells.
Ans: - The retina

What kind of lens is used in the spectacles of a person suffering from Myopia (near
sightedness)?

Ans: - A concave lens

On what factor the colour of the scattered light depends?
Ans: - The colour of the scattered light depends on the size of the scattering particles.

What is a function of choroids?
Ans: - It contains black pigment, which avoids internal reflections within the eye.

Why does sky appear blue on a clear sky?
Ans: - This is due to the scattering of blue light by the molecules of the air.

(B) SHORT ANSWER TYPE QUESTIONS (2marks)
1. A man can read the number of a distant bus clearly but he finds difficulty in reading

a book.
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From which defect of the eye is suffering from?

Ans: - Since the man cannot see the near by objects (letters of book) clearly therefore he is
suffering from the defect of vision called myopia.

What type of spectacles lens should be used to correct the defect?

Ans: - Myopia is corrected by using spectacles containing concave lenses of suitable power.

2. What type of spectacles should be worn by a person having the defects of myopia as
well as hypermetropia? How does it help?

Ans: - A person suffering from myopia as well as hypermetropia uses spectacles
having bi-focal lenses in which upper part consists of a concave lens to correct
myopia used for distant visions and the lower part consists of a convex lens to correct
hypermetropia used for reading purposes.

3. The sun near the horizon appears flattened at the sun set and sun rise. Explain why.
Ans: - This is due to atmospheric refraction. The density and refractive index of the
atmosphere decreases with altitude, so the rays from the top and bottom portion of
the sun on horizon are refracted by different degrees. This causes the apparent
flattening of the sun. But the rays from the sides of the sun on a horizontal plane are
generally refracted by the same amount, so the sun still appears circular along the
sides.

4. Explain why and when the sun is overhead at noon it appears white.

Ans: - When the sun is overhead at noon, then the light coming from the sun has to travel a
relatively shorter distance through the atmosphere to reach us. During this shorter journey of
sunlight, only a little of the blue colour of the white light is scattered. Since the light is
coming from the overhead sun has almost all its component colours in the right proportion,
therefore the sun in the sky overhead appears white to us.

5. A boy uses spectacles of focal length -50 cm. Name the defect of vision he is suffering
from. Compute the power of this lens.

Ans: - The boy uses spectacles of focal length of -50 cm. Negative sign of focal length means
he is using concave lens. Thus he has myopic vision defect. The power of lens is given by
power of a lens in dioptre = 1/focal length of the lens in meter = 1/0.5 = -2 dioptre
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This is because V stands for violet, | stands for indigo, B stands for blue, G stands for green,

Y stands for yellow, O stands for orange and R stands for red. This term is connected with

the dispersion of the white light when it passes through a glass prism.

(C) SHORT ANSWER TYPE QUESTIONS (3marks)
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1. State two effects produced by the scattering of light by the atmosphere.
Ans: (i) The blue of sky is due to the scattering of light by the atmosphere.

(i) The red colour of the sun at sunrise and sunset is due to the scattering of light by the
atmosphere.

2. What is Tyandall Effect? Explain with an example.
Ans. The scattering of light by particles in its path is called Tyndall Effect.

When a beam of sunlight enters a dusty room through a window then its path becomes
visible to us. This is because the tiny dust particles present in the air of room scatter the
beam of light all around the room. And when thus scattered light enters our eyes, we can see
the beam of light. Thus, an example of Tyndall effect is the way a beam of sunlight becomes
visible as it passes through dust particles in the air of a room.

3. Define dispersion of white light and name the colours of white light in order.

Ans. The splitting of white light into its constituent wavelengths is called dispersion of light.
White light splits into the following colours, Violet, Indigo, Blue, Green, Yellow, Orange and
Red.

4. What is rainbow? Discuss how the rainbow is formed.

Ans. A rainbow is natural spectrum appearing in the sky after the rain shower. It is caused

by dispersion of sunlight by tiny water droplets, present in the atmosphere. A rainbow is

always formed in a direction opposite to that of the sun. The water droplets act like small

prisms. They refract and disperse the incident sunlight, then refract it internally and finally

refract it again when it comes out of the raindrop. Due to the dispersion of light and internal

Ul i Ol EUPOOOWEDI i1 UI OUWEOOOUUUwWUIT EET wUT 1 wOEUI UYI Uz

(D) LONG ANSWER TYPE QUESTIONS (5 Marks)

1. Draw a neat-labelled diagram of a human eye.
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Name and explain the defects of vision. How are these defects corrected? Draw diagrams to
illustrate.

Ans: The various defects from which an eye can suffer are: -
Hypermetropia or long sightedness
Myopia or short sightedness

1. Hypermetropia: - A person suffering from this defect can see distant objects clearly
but cannot see nearby objects clearly .In this defect, the near point lies further away than
25cm.

When the relaxed eye produces an image of a distant object behind the retina the condition is
known as hypermetropia, and the person is said to be farsighted or long-sighted. With this
defect, nearby objects are blurred. This defect is due to the following reasons: -

Either the hypermetropia eye ball is too short or

The Ciliary muscle is unable to change the shape of the lens enough to properly focus i.e. the
focal length of the eyeball increases.

The conditions can be corrected with a converging or convex lens.
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Corrected hypermetropic eyse.

2. Myopia: - A person suffering from this defect cannot see distant objects clearly but
can see nearby objects clearly.

This defect occurs either: -

When the eye ball is longer than normal

When the maximum focal length of the lens is insufficient to produce a clearly formed image
on the retina.

In this case, light from a distant object is focused in front of the retina. The distinguishing
feature of this condition is that distant objects are not seen clearly.

A-Corrected myopic eye.

Near sightedness can be corrected with a diverging or concave lens.

Draw a neat-labeled diagram of refraction through glass prism. What are the different
colours present in the white light? Arrange them in the increasing order of their wavelength.
Ans: -
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3 — ¢
Tracing the course of rays through a prism.

The different colours in the white light are 1. VIOLET, 2. INDIGO, 3. BLUE, 4.
GREEN, 5. YELLOW,
6. ORANGE 7. RED.
Increasing order of their wavelength is: - 1. VIOLET, 2. INDIGO, 3. BLUE, 4. GREEN, 5.
YELLOW,
6. ORANGE 7. RED.
HOTS (1mark)

What happens to the lens and the ciliary muscles when you are looking at nearby objects?
Ans:  The ciliary muscles contract and the lens becomes thick i.e. its radius of curvature
decreases.

Chicken can see only in bright light. What type of cells is present in its retina?
Ans: Its retina has only rod cells and no cone cells.

Name the outermost layer of the eye. What is its function?

Ans: Sclerotic, it protects and holds the eye.

HOTS (2marks)

1. Explain the following terms connected with the eye. (i) Ciliary muscles (ii)
Accommodation.
Ans. (i) Ciliary muscles: These are the muscles, which hold the eye lens.
(i) Accommodation: The ability of the eye lens to change its focal length is
called accommodation.
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2. What is meant by spectrum of white light?
Ans:.  When white light comes out of the prism, light is spread in a (band) shaped beam.
This shaped beam is termed as a spectrum. Light is said to be dispersed into a spectrum
consisting of violet, indigo, blue, green, yellow, orange and red.

HOTS (3marks)

@ What will be colour of the sky in the absence of atmosphere?

(b) Why are the traffic light signals (or danger signals) of red colour?

Ans. (a) In the absence of any atmosphere, there will be no scattering of sunlight and
the sky will appear dark.

In the visible spectrum, the red colour has the largest wavelength. The red colour is least
scattered by fog or dust particles. Therefore, we can observe red colour easily even in foggy
and dusty conditions.

Why does the sky appear dark and black to an astronaut instead of blue?

Ans: This is because there is no atmosphere containing air in the outer space to scatter
light. Since there is no scattered light, which can reach our eyes in outer space, therefore, the
sky looks dark and black there. This is why the astronauts who go to outer space find the sky
to be dark and black instead of blue.

Explain why, when the sun is overhead at noon, it appears white?

Ans:  When the sun is overhead at noon, then the light coming from the sun has to travel a
relatively shorter distance through the atmosphere to reach us. As a result, only a little of the
blue colour of the white light is scattered (most of the blue light remains in it). Since the
light coming from the overhead sun has almost all its components colours in the right
proportion, therefore, the sun appears white.

(E) NUMERICALS

1. A person with myopic eye cannot see objects beyond 1.2metre distinctly. What
should be the nature of corrective lenses to restore proper vision?

Ans. Here, distance of far point, x = 1.2m

For viewing distant objects, focal length of corrective lens,
F=-x=-1.2m
P=1/f=1/-1.2=-0.83D

2. The far point of a myopic person is 80 cm in front of the eye. What is the nature and
power of the lens required to correct the problem?
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Ans.  For diagram,
"T Ul OwRzZ wh whOwl whYYEOOWE wAwl KkEOOwWI wéy
%UOOw! waduR 7z Ewy wR 7
F =100*25/100 - 25
=33.3cm
P=100/f=100/33.3=3D

3. The far point of myopic person is 80 cm in front of the eye. What is the nature and
power of the lens required to enable him to see very distant objects distinctly?

Ans: Concave; -1.25D

4. The far point of a myopic person is 150 cm in front the eye. Calculate the focal length
and power of a lens required to enable him to see distant objects clearly.

Ans: -1.5m, -0.67D

(F)  Multiple choice questions: -

1. When we enter a cinema hall, we cannot see properly for a short time. This is because-
a) Pupil does not open b) Pupil does not close ¢) Adjustment of size of pupil takes
some time

d) None of these above

Ans: (c)

2. The property of persistence of vision is used in-

a) Short sightedness b) Long sightedness c¢) Cinematography  d) Colour vision
Ans: (c)

3. Variable focal length of eye is responsible for-

a) Accommodation of eye  b) Persistence of vision c¢) Colour blindness d) Least distance
of distinct vision

Ans: (a)

4, A concave lens of suitable focal length is used for correcting a-

a) Myopic eye b) Hypermetropiceye c¢)Bothaandb d)noranorb

Ans. (a)

5. Splitting of white light into seven colours on passing through the glass prism is
called-

a) Reflection  b) Refraction  c) Scattering  d) Dispersion

Ans: (d)

6. The broad wavelength range of visible spectrum is-

a) 4000-8000A* b) 2000-4000A* c) 10000-20000A* d) None of the above
Ans. (a)

7. For which colour, refractive index of glass is maximum?
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a) Red b) Violet c) Green d) Yellow

Ans:  (b)

8. Which colour suffers least deviation on passing through a prism?
a) Red b) Violet ¢) Indigo d) Blue

Ans: (a)

9. Blue colour of sky is due to-

a) Scattering of light  b) Reflection of light  ¢) Refraction of light  d) Diffraction of
light

Ans: (a)

10. Clouds appear red due to Rayleigh scattering. The statement is-

a) True b) False

Ans: (b)

11. Red colour of the sun at the time of sunrise and sunset is because-

a) Red colour is least scattered b) Blue colour is least scattered c¢) Red colour is scattered
the most

d) All colours are equally scattered

Ans: (a)

12. A human eye can focus objects at different distances by adjusting the focal
length of the eye lens. This isdue to ¢

Persistence of vision

Near sight ness

Accommodation

Far sighted ness

Ans: (c)

13. Cinematography makes use of -

Accommodation

Persistence of vision

Least distance of distinct vision

Bi-focal lens system

Ans: (b)

14. Human eye forms the image of an object at its ¢

Cornea

Pupil

Iris

Retina

Ans:  (d)

15.  The change of focal length of an eye lens to focus the image of objects at
varying distances is done by the action of the -

Pupil

Retina

Ciliary muscles

Blind spot

Ans; (c)

118



The convex lens of focal length 20cm each are separated by a distance of 10cm for focal

length of combination is :-
20cm

40cm

30cm

13.3cm

Ans: (d)

17.  Two convex lenses of focal length 10cm and 20cm are kept in contact . The focal

length of the combination is:

@ 20/3 cm
(b) 40 cm
(©) 12cm
(d) 15cm
Ans: (a)

18. Two lenses of power t1.75D and +2.75D are placed in contact. The focal length of the

combination is :-
50cm

100cm

75cm

125cm

Ans: (b)

19. Which eye piece satisfies the condition for spherical aberration:-

"Ual il OzUwl al wxbl EI
1EQUEI Oz Uuwl al wxbli EI
Bothaandb

None of the above

Ans. (a)

20. A myopic person cannot see clearly:-
Distant objects

Near objects

Near and distant objects

None of the above

Ans. (b)

21. A long-sighted person cannot see clearly:
Near objects

Distant objects

Both distant and near objects

None

Ans. (a)

22. A person having Presbyopia should use:-
Convex lens

Concave lens

Cylindrical lenses
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Bifocal lenses

Ans:  (d)

23. A person cannot see fundamental colours (red, blue, green). This defect is called:-
@ Myopia

(b) Presbyopia

© Colour blindness

(d) Astigmatic

Ans:  (c)

24, The defect of astigmatism can be rectified by using: -

Convex lens

Cylindrical lens

Concave lens

Bifocal lens

Ans: (b)

25. The amplitude of UEEUUIT Ul EwOPT T UWYEUPEFUwbBUT whEYI OI O1T UT wt
Ywhy wh Z

Ywhy wh

Ywhiy why

Ywhy

Ans:  (c)

26. The intensity of scatter light varies with amplitude (a) of scattered light as:-
YWEY

Ywhiy wEY

YWwE

Ywhy E

Ans: (a)

217. For a Rayleigh scaterring, size of scattterer(x) should be:-
X& whw

Xg whw

Xg g whuw

X@Dwh w

Ans: (d)

Practical Skill Test

SPEOwWpEAwWUl | wEOUUI EVWEOUPI UG

Two resistors r: and rz2 are connected in parallel, such that the equivalent resistance is R. The
mathematical express for equivalent resistance of R is:

rir2 I:I b) rn+r. I:I

ri+r rirz

c)l+1 I:I'l(l’1+ r2) I:I r r

Iz
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Answer: (a)
2. 3pOwUI UPUUOUUWOIT wl wi wEOCEwWKwW! WUl WwedOoOl EUI EwbOw
EOUUI OUwbhPOw! wi wUl UpUUOUwWPUwW( wUT T OwOET OPUUET wdIi wEU
| - b) 1/2
0) 2I d) 1/4
Answer: (b)
3. 3pOwUl UPUUOUU WO wtcted infpatalielusuch ithat .0, lacuoks €héidends
PUwYdt ws58w3i 1 wOET OPUUET wOI welUUT O0wi 0O6ppOT wli UOUIT

0.3A [ DeA [ ]
c) 0.2A [ ] do9A
Answer: (c) I:I
4, wUT UPUUOU WOl wk wi wbUWEOOOT EUI EwUOWRAWET OOwki 1 Ow

EOOUT I UwUIl UPUUOU WO wk wi wPUWEOOOI EUI EwUOOwi PUUUWUIT U
be:

15A [ orethan1.5A

c) less than 1.5 A [ ] d)noneofthese
Answer: (b)

5.The instrument used for measuring electric current is :

(a)ammeter

(b)galvanometer
(c)voltmeter
(d)potentiometer

Answer: (a)
6. Three resistors connected in parallel in an electric circuit.
The resistors which are connected in parallel are:

a)AandC b) Aand B

c)Band C d)A,BandC

Answer: (c)
7. TheUl UPUUEOGET wl wi OwKwi OWEOE wWwT wEUI wedOOI EUI Ewb
is:

EAwhy wi [ ] EAwhKwi [ ]

EAwWY AT EAWEI UPI | Qwl T wawi

Answer: (c) I:I
8. whPPUI wOi wUl UPUUEOET whi wbDUWEDYPETI EwbOUOwWUPOWI E
The new resistance will be:

E A whui EAwl 1 [ ]

EAwWYOKT EAwYol k1

Answer: (d) I:I
9. The V-1 graphs of parallel and series combinations of two metallic resistors are shown
in the figure. The graph that represents parallel combination is: W

a)A b) B B

c) both d) none A

Answer: (b)

|
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10. The following apparatus is available in a laboratory:

Battery ; adjustable from 0 to 6V
Resistors ; P wi wEOE wt wi
Ammeters : Az of range 0 to 5A, least count 0.25A
A: of range 0 to 3A, least count 0.1A Voltmeters

V1 of range 0 to 10V; least count 0.5V
V2 of range 0 to 5V, least count 0.1V
To find the equivalent resistance of the parallel combination of the two given resistors, the
best choice would be:

a) ammeter A: and voltmeter V1 b) ammeter A: and voltmeter V-
c) ammeter Az and voltmeter V: d) ammeter Az and voltmeter V>
Answer: (a)

11. Charge per unit time is called:
a) power b) current |:|
¢) potential difference d) coulomb [ ]
Answer: (b)

12. Device which is always connected in parallel in the electric circuit is:
a) resistance |:| b) voltmeter |:|
c) ammeter ] d) battery [ ]
Answer: (b)

13. (T wUOPOwl GUEOWUT UPUUOUUWOI w1l wEOOOIIBUT EwbOwx EVUE
a) 2R b) R/4
c) RI2 d) 4R
Answer: (c)

14. If a graph between V& 1 is a straight line .We conclude:

c) Current flowing through the d) both a & c are correct |:|
resistance is proportional to the P.D.

across the end of a conductor. |:|

Answer: (d)

15. To determine resistance of a given conductor:

a) Ammeter should be joined in parallel &voltmeter should be joined in series |:|
b) Ammeter should be joined in series & voltmeter should be joined in parallel |:|

c) Ammetre & voltmeter should be in series
d) Ammetre & voltmeter should be in parallel.

Answer: (b)
16. The resistance 4 ohm, 8ohm, &16 ohm are connected in parallel. The equivalent
resistance is
EAwl WT [ EAwl Y1
E Kbt ¥ AT ] EAWE] OPT 1 OwKi kreDEwt 1 w
Answer: (c)
17. To get minimum resistance from the given resistors we should connect

122



a) All the resistors in series

b) All the resistors in parallel

c) Half in series &half in parallel

d) More in series less in parallel.
Answer: (b)
18. A wire of resistance R is cut into n equal parts. These parts are then connected in
parallel then the equivalent resistance is

|

a) R/n [ ] = b) R/n2
c) n’R d) n?/R
Answer: (b) I:I
19. A technician has only two resistance coils. By using these singly, in series or in

parallel he is able to obtain the resistances of 3 ,4 ,12 and 16 . Then the resistance of the
two coils are
a) 6 and 10 ohm
¢) 7 and 9 ohm

b) 4 and 12 ohm
d) 4 and 16 ohm

L
L

Answer: (b)
20. The resultant value of n resistances, each of value r, when connected in parallel is x.
when these resistances are connected in series the resultant resistance is
a) nx b) n2x
c) x/n E d) x/n? I:I
Answer: (b) |:|
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CHEMICAL REACTIONS AND EQUATIONS

1. Chemical reactions- Chemical changes or chemical reactions are the
changes in which one or more new substances are formed.
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2. Chemical Equations — Representation of a chemical reaction in terms of
symbols and formulae of the reactants and products is known as chemical
equation.

3. Balanced Chemical equation — The chemical equation in which the no. of
atoms of different elements is same on both sides of the arrow is called
balanced chemical equation.

4. The chemical reactions can be classified into different types such as

(a) Combination reactions- The reactions in which two or more
substances combine to form a new substance are called combination
reactions. For example,

2Mg(s) + O2(g) — 2MgO(s)

(b) Decomposition reactions — The reactions in which a single
compound breaks up into two or more simpler substances are called
decomposition reactions. For example,

2Pb (NO3), (s) — 2PbO(s) +4NO; (g) + 02 (9)

The decomposition of a substance on heating is known as thermal
decomposition.

The decomposition of a substance by passing electric current
through it is known as electrolysis. For example, when electric current
Is passed through acidified water, it decomposes into hydrogen and
oxygen.

Electric current

2H,0 (1) — 2H, (9) + 02 (9)
Certain compounds when exposed to light undergo
decomposition. For example, Silver chloride when exposed to sunlight

turns grey due to its decomposition into silver and chlorine.
Sunlight

2AgCI(s) —>  2Ag(s) + Cl, (9)
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The decomposition of a substance by absorbing light energy is called
photolysis or photochemical decomposition.

(c) Displacement Reactions- The chemical reactions in which a
more reactive element displaces a less reactive element from a
compound are known as displacement reactions. For Example,

(i) Zn(s) + CuSO4 (aq) — ZnSO4 (aqg) + Cu(s)
(ii) Cu(s) + 2AgNO; (aq) — Cu (NOs), (aq) +2Ag(s).

(d) Double Displacement Reactions- The chemical reactions in
which compounds react to form two different compounds by mutual
exchange of ions are called double displacement reactions. These
reactions take place in solution. Two common types of double
displacement reactions are precipitation reactions and neutralization
reactions.

(i) Precipitation reaction : In precipitation reactions, aqueous
solution of two salts are mixed whereby some salts precipitate due
to mutual exchange of ions between the two salts. For example

AgNO; (aq) + NaCl (aq) — AgCl (s) + NaNO;
(if) Neutralization reaction: In this type of reaction an acid reacts
with a base to form salt and water by exchange of ions.
NaOH (aq) + HCI (aq) — NaCl (aq) + H,0O

(e) Redox reaction : If a substance gains oxygen or looses hydrogen
during a reaction it is oxidized. On the other hand if a substance loses
oxygen or gains hydrogen during a reaction, it is reduced. Both
oxidation and reduction take place simultaneously and hence these are
called redox reaction.

Oxidation

|

%nO+C—> Z?+Cé

Reduction
Oxidation

| v
Cl, + H,S — 2HC1+ S
|

Reduction

126



(f) Exothermic reaction and endothermic reaction : On the basis of energy
changes during chemical reaction, they can be classified as
(i) Exothermic reaction- A chemical reaction in which heat energy is produced
Is called exothermic reaction .For e.g.
(i) C(s) + O, —» CO;, (g) + Heat
(it) Endothermic reaction- A chemical reaction in which heat energy is
absorbed is called endothermic reaction.
CaCO; + Heat — CaO + CO,

5. Effects of some oxidation reaction in everyday life:

(a) Corrosion i The process of slow conversion of metals into their undesirable
compounds due to their reaction with moisture and other gases present in the
atmosphere is called corrosion of metals. Some common examples of corrosion are
rusting of iron, formation of green layer on the surface of copper, tarnishing of silver
etc.

Formation of brown layer on the surface of iron is called rusting of iron.
Formula of rust is Fe,03.XH,0. Rusting of iron is a serious problem.
(b) Rancidity- The taste and odour of food materials containing fat and oil changes
when they are left exposed to air for a long time. This is known as rancidity.
Rancidity is caused due to oxidation of fat and oil present in food materials.
Rancidity can be prevented by using various methods such as by adding antioxidants
to the food materials, storing food in air tight container and by flushing out air with
some inert gases like nitrogen.
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ONE MARKSQUESTION / ANSWER

. What happens when magnesium ribbon burns in air?

Ans. When magnesium ribbon burns in air, it combines with the oxygen to form
magnesium oxide

2Mg(s) + O(9) 2 2MgO(s)

. Name the gas evolved when zinc reacts with dil. HCI.
Ans. Hydrogen gas is evolved.

. What is a chemical equation?
Ans. A chemical equation is a symbolic notation that uses formulae instead of words to
represent a chemical equati.

. On what chemical law, balancing of chemical equation is based?
Ans. Balancing of a chemical equation is based on the law of conservation of mass.

. Represent decomposition of ferrous sulphate with the help of balanced chemical
equation.
Ans. 2FeSdls) 2 FeO5(s) + SQ(g) + SG(Q)

. When carbon dioxide is passed through lime water, it turns milky, why?

Ans. Lime water (calcium hydroxide) combines with carbon dioxide to form a suspension
of calcium carbonate which makes lime water milky.

Ca(OH)(aq) + COyx(g) = CaCQy(¥) + H20(l)

. A zinc rod is left for nearly 20 minutes in a copper sulphate solution. What change
would you observe in zinc rod?
Ans. Zinc rod will change into zinc sulphate.

. What type of reaction is this:

Na,SO, + BaClL 2BaSQ, +2NaCl
Ans. It B a double displacement reaction.
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9. Identify the compound oxidized in the following reaction.
H2S (g) + Cb 2 S(s) + 2HCI (g)
Ans. HS is oxidized.

10.What is rust?
Ans. Rust is mainly hydrated iron (lIl) oxide,,Pg.xH;O.

11.How does the food become rancid?
Ans. Food becomes rancid when fat and oils present in the food are oxidized

2-marks Questions/ Answers
Q.1. Aniron knife kept dipped in a blue copper sulphate solution turns the
blue solution light green. Why?
[2]
Ans. As we know iron is more reactive than copper. So, it displaces Cu from CuSQO;, solution
and forms ferrous sulphate which is of Light Green Colour.
CuSOQOy(aq)+Fe (s) — FeSO4(aq)+Cu(s)

Blue colour light green colour
Q.2. A copper coin is kept in a solution of silver nitrate for some time. What
will happen to the coin and the colour of the solution?

2
\[N(:él: know that copper is more reactive than silver, so it will displace silver from its salt solution:
Cu(s)+2AgNO3(aq) — Cu(NO3)2(aq)+2Ag(s)
So the solution will turn blue due to the formation of copper nitrate.
Q.3. What do you understand by precipitation reaction? Explain with suitable

examples.
[2]
Ans. Precipitate. When two reactants react and product formed remains insoluble and settles as
a solid it is called a precipitate. Such reactions in which precipitate is formed are called
precipitation reactions.

For example, (i) when aqueous solution of sodium sulphate is mixed with the aqueous
solution or barium chloride, barium sulphate comes in the form of white precipitate

Na,SO4(aqg)+BaCl,(aq) — BaSO4(])+2NaCl(aq)

(ii) When aqueous solution of sodium chloride is mixed with the aqueous solution of silver
nitrate, silver chloride comes in the form of white precipitate.
Q.4. What is lime-water test for the detection of carbon dioxide?
[2]
Ans. When carbon dioxide gas is passed through lime water ,it turns milky due to the formation
of milky suspension (precipitate) of calcium carbonate.
Carbon dioxide is produced by the action of dilute HCI on sodium carbonate.

Na,COs3(s)+2HCl(aq) —2NaCl+H,O()+CO,
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Carbon dioxide gas produced in this reaction is passed through lime water that changes to milky
colour due to the formation of calcium carbonate.

Ca(OH),(ag)+CO4(g) — CaCO3+ COx(g)

3 Marks Questions/ Answers
Q.5. What is corrosion? State the conditions necessary for rusting of iron.
How rusting is harmful?
[3]
Corrosion. The process of eating away of the metal by the action of atmospheric reagents
changing the metal into its compound is called corrosion.
Rusting of Iron. When iron and iron objects are exposed to atmosphere, they are attacked by air
and moisture (water) of the atmosphere and a brown and orange coloured layer is formed on the
surface. It is called rust which is mainly hydrated iron (iii) oxide Fe;O3.xH,O.
Harmful Effect of Rusting. Hydrated iron (iii) oxide is brittle substance and moves away from
the surface thus the object is damaged. The objects get holes, cavities and rough surface.

Conditions necessary for rusting

(i)  Open surfaces of the metal.
(i)  Presence of air (Oxygen).

(i)  Presence of moisture (water).

Q.6. What is rancidity? Write the common method to prevent it.
[3]
Ans. When food item are kept unprotected for some time, they give some unpleasant smell and
taste and become rancid. This process is called rancidity.
Actually, the micro organisms oxidise the fat and oils present in them. So oxidation of food items
need to be prevented to protect them.
Common methods to Prevent Rancidity of Food item:
(i) Keeping the food at low temperature

(i) Keeping food item in air tight containers
(ii) By filling nitrogen in the foodtoragebags.

5 marks

a. Why cannot a chemical change be normally reversed?

b. why is it always essential to balance a chemical equation?

c. what happens when CO, gas is passed through lime water and why does it disappear on
passing excess CO,?
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d. Can rusting of iron takes place in distilled water?
Ans.
a. In achemical change some bonds arekemmand some bonds are formed. The products are

jdZA GS RAFFSNBY(G FNBY GKS NBIFIOllIydad ¢KSNBFT2NB
b. A chemical equation has to be balanced to satisfy the law of conservation of mass.
c. On passing G@as through lime water, it turnsiilky due to formation of insoluble calcium
carbonate which dissolves on passing excesdd®©to formation of soluble calcium
bicarbonate.
Ca(OH)+ CQg)------------- Fb /1 I3(6) A HO(l)
CaCgls) + HO(l) + CeX(g) -------------- M / I @)i(sblble)

No, rusting of iron cannot take place in distilled water because it neither contains dissolved
oxygen nor CO; both are essential for rusting of iron.

HOTS OQUESTIONS (Chemical Reactions And
Equations)

Q. The marble statues often slowly get corroded when kept in open for a long time .Assign a
suitable explanation

Ans-SO,,NO, gases are released into the atmosphere from various sources. These dissolve in
rain water to give acid which corrodes marble statues

2S0,+0—> 2S0;

H,O+SO3— H,S0,

2NO,+H,0—— > 2HNO;

CaCO3+stO4_) CaS0 4 +H,0+CO,
CaCO3+2HNO; — Ca(N03)2+H20+C02
Q. You are given the following materials (1)marble chips(2)dilute hydrochloric acid(3)Zinc
granules ,identify the type of reaction when marble chips and Zinc granules are added separately
to acid taken in two test tubes
Ans-(1) marble chips react with dilute hydrochloric acid to form calcium chloride and carbon
dioxide .it is a double displacement reaction

CaCO3+2HCI1 — CaCl, + H,0O +CO,
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(2)Zinc granules react with dilute hydrochloric acid to give hydrogen gas. it is a displacement
reaction

Zn(s)+2HCI — ZnCly(aq)+H2(9)
Q. The gases hydrogen & chlorine do not react with each other even if kept together for a long
time . However , in the presence of sunlight , they readily combine . What does actually happen
n
Ans-In Chemical reactions , energy is needed to break the bonds present in the reacting
molecules so that they may combine to form the products . In this reaction , sunlight is the
source of energy in the form of photons . The energy made available by sunlight helps in
breaking the bonds & this leads to chemical reaction between hydrogen & chlorine.
Hg(g) + Clz(g) sunlight—> 2HCI (g)
4.A,B&C are three elements which undergo chemical reactions in the following way
A0z + 2B------- ->B,0; +2A
3CSO4 + 2B ------- - B2(S04); +3C

3CO+ 2A ------—--- ->A;03+3C
Answer the following
(A) Which element is most reactive ?
(B) Whichelement is least reactive ?
Ans:
a) ¢KS Y2alid NBFIOGAGBGS StSYSyid Aa WwW. Qo LI KI
compounds.
b) ¢KS tSFald NBFOGAGS StSYSyid Aa W Q a AQd

Q. A water insoluble substance ‘X’ on reacting with dilute H,SO, released a colourless and

odourless gas accompanied by brisk effervescence. When the gas was passed through water , the

solution obtained turn blue litmus red . On bubbling the gas through lime water , it initially

became milky and the milkiness disappeared when the gas was passed in excess . ldentify the

substance ‘X’ and write the chemical equations of the reaction involved .

'b{Y GKS 41 GSNIAyaztdzntsS addznaidlyQpF W-Q Aa Yz2aild LI
The chemical reaction that inlxed are given below

CaC@(s) +HSQO I |j 0 Jbaad) {HO (ag) + CLH9)
Ca(OH)(s) + Ce@0 30 My(s) + HOK()
( milky)
CaC(s)+Ceg)+Hh ol ljo JPp o6l / h
( milkiness)

ACIDS, BASES AND SALTS

1. Acids Acids are sour in taste, turn blue litmus red and givgOH ion
(hydronium ions in solution. e.g. HCI 80O, HNG; etc
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()
(i)

(iii)

(iv)

2. Bases Bases are bitter in taste, haveysotouch, turns red litmus blue and
give hydroxide ions (OHlin solution. Exampld NaOH, KOH etc

3. Salts: - A salt is a compound which is formed by neutralizatieacton

between an acid andase. For example, sodium chloride is formed by reaction
between hydrochloric acid and sodibydroxide.

Acid + base> Salt + water
HCI+NaOH ->NaCl+H,0

4. Indicators - Indicatorsare substances which indicate the acidic or basic nature
of the solution by their colour change. The colour of somdasalindicators in
acidic and basic medium arezgn below

INDICATORS COLOUR IN ACIDIC |COLOUR IN BASIC
MEDIUM MEDIUM

1. Litmus Solution Red Blue

2. Methyl Orange Pink Orange

3. Phenolphthalein Colourless Pink

4. Methyl Red Yellow Red

5 Chemical properties of acids

Acids react wh active metals to give hydrogen gas.
Zn + H,SO, =2 ZnSQ + HzT
Acids react with metal carbonate and metals hydrogen carbonate to give carbon
dioxide.
NaHCG;+HCI -2 NaCl + H,O+CO,
Acids react with bases to give salt and watdmnsTeaction is called
neutralization reaction.
NaOH +HCI - NaCl + H,0+CO,
Acids react with metals oxides to give salt and water.
CuO + H,:SQ, 2 CuSQ + H,0O

6 Chemical properties of Bases

1. Reaction with Metal$ Certain metals suchs Zinc, Aluminum, Tin
react with Alkali solutions on heating and hydrogen gas is evolved.
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2NaOH + ZnO,#H;Na

2. Reaction with acid$ Bases react with acids to form salt and water.
KOH + HCI YO KCI + H

3. Reaction with Nof metallic oxides Non- metallic oxides are
generally acidic in nature. They react with bases to form salt and
water.

2NaOH +CQY NQ@O;+ H,0

7. Strong and Weak Acids
An acid which completely dissociates into ions in aqueolugion is called strong
acid such as HCI,$Q, and HN@etc.
Weak acids are those which are weakly dissociated in its aqueous solution such as
CHCOOH, CQ, and HCN etc.

8. Strong and Weak Bases
A base such as NaOH or KOH which is completabgdissaqueous solution is called
a strong base.
On the other hand a base whigbakly dissociated such a©NIkh its agueous
solution is called a weak base.
9. pH Scale
The concentration of hydrogen ions in solution is expressed in termid of pH. The p
solution is defined as the negative logarithm of hydrogen ion concentration in moles per
litre.

pH =log [H
pH =log [HO7]
where [H or [HO'] representsoncentrations of hydrogen ions in solution.
For water or neutral solutions, pH =7
For acidic solutions, pH< 7
For basic solutions, pH > 7

10.pH of Salts
(a) pHof salts of strong acg&trong base such as NaCl=7

(b) pHof salts of strong aicueak base such as CusG<7
(c) pHof salts of weak atidnd strong base such asOCHDN& 7
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11. Some Important Chemical @mpounds
(a)Common Salt (NaCl)
Sodium chloride is known as common salt .Its main source is sea water. It also exists in
form of rocks and sodium chloride obtained from rocks is called rock salt.
Common salt is an important componanfoaido It is also used for preparing
sodium hydroxide, baking soda, washing soda etc.

(b)Sodium Hydroxide or Caustic Soda (NaOH)
Sodium hydroxide is prepared by passing electricity through an aqueous solution of sod
chloride (also known as brine).
2Nl (aq) + 28 () =lecrrrem 2NaOH (aq) +@) + ki(g)
This process is known as dilali process due to the formation of chlorine and sodium
hydroxide (an alkali) as the products
Propertiesi 1.1t is a white translucent solid.
2. It is readily sdiin water to give a strongly alkaline solution.
3. Crystals of sodium hydroxide are deliquescent
(c) Bleaching Powder (CaOG|
Its chemical name is calcium oxychloride .It is prepared by passing chlorine gas througf
slaked lime.
Ca (OH)2+ Cl, ———— CaOChL. H)O
Slaked lime Bleaching powder
Uses 1. For bleaching cotton and linen in textile.industry
2. For bleaching wood pulp in paper industry.
3. For disinfecting drinking water

(d) Baking soda (NaHCQ)
Its chemical name is sodium hydrogen carbonate .It is prepared bygasssing CO
through brine solution saturated with ammonia.
NaCl + 0 +CQ+ NH NHCI + NaHGO

Ammonium chlorid&diumHydrogen carbonate

The precipitated sodium hydrogen carbonate is filtered off.
Properties- 1. It is a white crystalboéid, sparingly soluble in water at room
temperature.
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2. Its aqueous solution is weakly alkaline due to hydrolysis.

3. On heating decomposes to give sodium carbonate and carbon dioxide.
2NaHC¢ NaCQ + HO + Co

4. It reacts with@gito give GQas.

NaHC®@:HCI NaCl + 0 + CO2

Uses 1. It is used as a component of baking powder. In addition to sodium hydrogen
carbonate baking soda contains tartaric acid.

2. Itis used in sedaid fire extinguisher.

3. It acts as mildteseptiand antacid.

(e) Washing soda (N&C0Os.10 H,0)
Its chemical name is sodium carbonate decahydrate. It is obtained by heating baking so
in turn is obtained by passing&through sodium chloride solution saturated with
ammonia .

NaCl +O + Co+ NH NHCI + NaHGO

2 NaHC¢ NaCQ + HO + C©

Sodium hydrogen carbonate Sodium Carbonate

Recrystallisation of sodium carbonates gives washing soda.
NaCQ + 10 KO NaCQ .10 HO
Uses 1.Itis used in glass, soap and paper industries.
2. It is used for removing permanent hardness of water.
3. It can be used as a cleaning agent for domestic purposes.

(HPlaster of Paris (CaS@®.12,H-20)
Its chemical name is calcium sulgmalydirate It is obtained by heating Gypsum upto
373 K.
CaSQ2H0O ===&= CaSQ.12H0 + 1H0
Gypsum Plaster of Paris
On treatment with water it is again converted into gypsum ahdrdatsass.a
CaSQ@.12H0 + 12H0 CaSQ@2HO0

Plaster of Paris Gypsum
Uses- 1. It is used by Doctors for setting fractured bones.

2. Itis used for making statm@dels and other decorative materials.

136



One marks guestion answers

Q.1. Name two natural indicators.
Ans. Litmus solution, beet-root extract and turmeric solution.
Q.2. Name the acid present in vinegar and lemon.
Ans. In vinegar acetic acid is present and in lemon it is citric acid.
Q.3. What is an Alkali.
Ans. The base that dissolves in water is called alkali.
Q.4. What is the colour of methyl orange in acidic solution.
Ans. The colour of methyl orange is pink in acidic solution.
Q.5. In a solution phenolphthalein turns pink. What is the nature or solution?
Ans. The solution is basic.
Q.6. Hydrogen ion concentration of an acid is 1x10 mol/L, what is its pH.
Ans. Its pH is 2.
Q.7. pH of one solution is 7, is it acidic basic or neutral.
Ans. Solution with pH no 7 is neutral.
Q.8.Which has a higher pH value, 1M HCI or 1M NaOH solution.
Ans. 1M NaOH solution has higher pH value.
Q.9. Name two strong and two weak acids.
Ans. Strong acid: Hydrochloric acid and Nitric acid.

Weak acid: Acetic acid and carbonic acid.
Q.10. Name the gas formed when sodium hydroxide reacts with zinc.
Ans. Hydrogen gas is formed when NaOH reacts with zinc.
Q.11. What is bleaching powder?
Ans. Bleaching powder is a mixture of CaOCl,.Ca(OH),.CaCl, 2H,0.
Q.12. Write the chemical formula for washing soda.
Ans. Chemical formula for washing soda is Na,C0O3.10H,0.
Q.13. Write the chemical name of baking soda.
Ans. Its chemical name is sodium hydrogen carbonate.
Q.14. Write one domestic use of sodium carbonate.
Ans. It is used as a cleansing agent.
Q.15. What happens when gypsum is heated at 373 K.
Ans. When gypsum is heated at 373 K .it changes to plaster of paris.

CasS@ 2HOICaSe. %2 HO+1 %2 HO

Gypsum Plaster of Paris

Q.16. Doctors use paste of a white substance in water to maintain a fractured

bone in its place. Identify the substance and write its chemical formula.
Ans. Name of the compound: Plaster of Paris.
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Chemical formula: CaSos % H,O

2 Marks questions

Q 17.What are indicators ? Name some common indicators

Ans. Indicators are substances that undergo definite color change in acids and bases solution.
Some common indicators are — Litmus solution, methyl orange, phenolphthalein etc.

Q.18. What are alkalis? Write three examples.

Ans. The bases which dissolve in water to give OH™ ions in solution are called alkalis, such as-
NaOH, KOH, Ca(OH),.

Q19. While diluting the acid, why is it recommended that acids should be added to water and not
water to acid?

Ans. Mixing of water and acid is a highly exothermic process. When water is added to acid , due
to small amount of water, evolved heat will change it to vapour and acid will spill out and may
cause injury. So it is advised to mix acid to water and not water to acid.

3 Marks questions

Q20. Write the composition of baking powder. What will happen if tartaric acid is not added to
it?
Ans. Baking powder is a mixture of sodium bicarbonate and tartaric acid. This acid neutralizes
sodium carbonate formed on decomposition of baking soda. If tartaric acid is not present in
baking powder’, the food materials such as cake will taste bitter due to the presence of sodium
carbonate.
Q21. What isBleaching powder? How is it prepared and write its two uses.
Ans. Bleaching powder is Calciumoxychloride and its formula is CaOCl,. It is prepared by
passing chlorine gas through slaked lime.
C&(OH)2+C|2 — CaOCl,+Cl,

Two uses of bleaching powder-

1. Itis used to disinfect water

2. Itis used to bleach cotton and paper

HOTS Questions (Acid,Base and Salts)

Q.1. A student working in the laboratory added some water to a syrupy
liquid taken in a tube. The tube immediately cracked and the liquid
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which escaped out of it, produced blisters on the skin of the student.
What actually happened?
Ans. The syrupy liquid was concentrated sulphuric acid. On adding
water, large amount of heat is released. For this reason the tube cracked
and the acid produced blisters on the skin.
Q.2. The pH of rain water collected from two cities A and B was found
to be 6 and 5 respectively. Water of which city is more acidic? Find out
the ratio of hydrogen ion concentration in the two samples of the rain
water.
Ans. Rain water with pH 5 obtained from city B is more acidic than the
rain water of city A. The ratio of hydrogen ion concentration can be
calculated as below:
For city A: pH=-log[H"]=1
6= -log[H"]
Log[H"]=-6
[H]=10°
Similarly, for city B, we can have [H"]=10"
Ratio of [H'] of samples = 10°%/10™
=1/10
Q.3. A compound X of sodium is commonly used for making crispy
pakoras. It is also used for curing acidity in the stomach. Identify ‘X’.
What is its formula? State the reaction that takes place when it is heated.
Ans. The compound X is baking soda, a constituent of baking powder.
Its chemical name is sodium hydrogen carbonate and its formula is
NaHCO;. On heating this compound gives CO, gas.
2NaHCO; (S) Qo> Na,CO3; + H,0O + CO,
Q.4. Dry hydrogen chloride gas does not turn blue litmus whereas
hydrochloric acid does. Give one reason.
Ans. In the dry state, hydrogen chloride (HCI) does not release H™ ions.
Therefore, it cannot behave as an acid. When dissolved in water, it forms
hydrochloric acid. It dissociates to give H* ion in solution and behaves
as an acid.
HCI (aq) -----> H" (aq) + CI" (aq)
Q.5. Why is Plaster of Paris written as CaSQO,. ¥2 H,O ? How is it
possible to have half a water molecule attached to CuSQO,?
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Ans. The actual formula of Plaster of Paris is 2CaSO,4 H,0O which means
that one molecule of H,O is associated with two molecules of CaSO,.
The formula for simplicity is written as CaSO,. ¥2H,0.

Metals and Non-metals

BRIEF SUMMARY OF THE CHAPTER

Elements are classified broadly into two categories on the basis of
properties:

Metals:- Iron ,copper, zinc, aluminum etc.
Non-metals:- Oxygen, nitrogen, hydrogen, chlorine, sulphur etc.

Apart from metals and non-metals some elements show properties
of both metals and non-metals, e.g. Arsenic, silicon, germanium.
They are called metalloids.

Comparison of physical and chemical properties between metals and
non-metals

S.No.  Property Metals Non-metals
1. Physical state ~ Metals are solids at room temperature ~ Non —metals generally exist
Except mercury and gallium . as solids and gases, except
Bromine viz liquid at room
temp
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2. Melting and boiling Metals generally have high m.pt Non-metals generally have low
points. and b.pts except gallium and cesium  m.pt. and b.pts. except
diamond and graphite(alltropes
of carbon ,having high m.pt.)

3 Density Generally high Generally low
4 Malleability & Malleable & ductile neither malleable nor ductile
Ductility
5 Electrical & Good conductors of heat & Generally poor conductors of
thermal conductivity electricity heat & electricity,except
graphite
6 Lusture Possess shining lusture Do not have lusture. Exception
iodine
7 Sonorous sound Give sonorous sound when struck  Does not give sonorous sound
8 Hardness Generally hard.except Na,K Solid non-metals are generally

soft except diamond
Chemical properties of metals

(i) Action of air:-most of the metals react with air at high temp
to form their basic oxides.
2Cu + O, —» 2CuO
copper(ll)oxide (black)
some oxides are amphoteric in nature. For example
A|203.
Amphoteric oxides:- Oxides which react with both
acids and bases to give salt and water.
A|203 + 6HC1 — 2A1C13 + 3H20
A|203 + 2NaOH — 2N&A102 + Hzo
Sodium aluminate

Metal oxides those are soluble in water are called alkalies. For
example Na,O & K,0.
Na,O + H,0 — 2NaOH
Kzo + Hzo — 2KOH
Note :-
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(1) Na_& K are most reactive metals. They react with air so
vigorously that they catch fire when kept in open. So they are
stored in kerosene.
(i) Metals like Al, Zn, Pb, Sn do not react with air at room
temp due to formation of oxide layer on their surface.
(iii) Silver and gold do not react with oxygen even at high
temp.
(i)Action of water
Metal + Water —  Mectaloxide +  Hydrogen
Metal oxide + Water — Metal Hydroxide.
Metal like Na, K catch fire when treated with cold water. This is
due to the large amount of heat produced during the reaction. The
hydrogen gas evolved during the process catches fire due to heat.
Metals like Mg, Fe, Zn react only with steam to give
corresponding oxide and H, gas.

(il))Action of acids

Metal + dil. Acid — Salt + H,qgas.
Note:- only Mn & Mg give H, gas when treated with dil HNOs.
(iv) Action of metals with aqueous solution of other metal
salts:-

metal A +  salt solution of metal B —  salt solution

of A + metal B
Note:- The displacement take place only if metal A is more
reactive than metal B.
Reactivity series:-
On the basis of the relative reactivities, metals are arranged in
order of decreasing reactivities.
K>Na>Ca>Mg>Al>Zn>Fe>Pb>H>Cu>Hg>Ag>Au.
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lonic Compounds

Compounds formed by metal and non-metal are generally by transfer of electrons
such compounds which are formed by formation of ions are called ionic
compounds

Na . Na" +e-

2,8,1 2,8 (sodium cation)

Cl + e- - CI’

2,8,7 2,8,8 (chloride anion)

Na/?fi.: - (Na') SRl

Properties of 1onic compounds:-
1 lonic compounds are hard

1 They have high melting and boiling points
1 They are soluble in water
1 They conduct electricity ingaieous and molten state

Occurrence and extraction of metals:-
Minerals:-The compounds o&nelement that

200dzNA y I GdzNI £ .8 Ay (KS
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Ores:- The minerals from which an element can be
profitably and conveniently extracted.

Enrichment of ores: It is done to remove

earthy impurities like clay, sand etc. from an ore is
called enrichment or concentration of the ore.

Gangue: The earthy impurities that is found with
ores.

Extracting metal low In activity
series:
The metals lown the reactiveseries arevery
less reactive. The oxides of such metals can be
reduced to metals by heating alone e.g.
2HgS(s) + 30 nea ?HgO(s) + 25(0)
2HgO(s) > 2Hgdlg} O

Extracting Metals in the Middle bthe
Activity series
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Metals like iron, zinc, lead etc. occur as sulphides or
carbonates in nature. First the ore is converted into
its oxide form This is done by either roasting or by
calcination

Roasting:

2Zns(s) + 3g) heat 2Zn0 +25£19)
Calcination: ]

ZnCQ(s) heat Zn0(s) +G@)

3.SMELTING

The metal oxide is reduced to metal by using suitable
reducing agent such as Carbon.

Extracting metals towards the top of activity sertes:
The metals higlup in the activity series are very
reactive. They cannot obtain by reduction of their
oxides by carbon. These metals are obtained by the
electrolysis of their molten chlorides e.g.

Extraction of Na from NaCl

At cathode Na+€  — s Na

At anode 2Cl| »ChL + 2e

Refining of metals: Most important method of
refining of metals is electrolytic refining.
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In this method the impure metal is taken as anode
and pure metals is taken as cathode and the
electrolyte useds aqg. Salt solution of the metals

Corrosion

Active metals get oxidized by air and moisture

For e.g.

Rusting of irondue to formation of hydrated ferric
oxide

4Fe+3G—-2Fe0;, FeO;+xHO0— Fe05;.xH0O Rust.
Blackening of silver.due to formation of silve
sulphide. Ag+SAQgS

Formation of green layer on items made of
copper:=due to formation of basic copper carbonate

- CUO+HO+CG~Cu(OH)yCUC@QGreen)
{Prevention of corrosioalvanizing
TAlloying
TAnodizing
fPainting
f0iling
1Greasing
TElectroplating
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Metal and non-metals

1 marks questions (very short answer type question)

Q.1:- Name a metal which can be cut with a knife?

Ans:- sodium

Q.2:- hich metal is the best conductor of electricity?

Ans:- silver

Q.3 Which metal is poorest conductor of electricity?

Ans:- iron

Q.4 Which metal is most ductile?

Ans.:- gold

g.5 Which metal is best conductor of heat ?

ans:- silver(and copper)

Q.6:- Which metal other than mercury is liquid at room temperature?
Ans:- Gallium

Q.7:- Which metal is poorest conductor of heat?

Ans:- lead (and mercury)

Q.8:- What is the nature of oxides of metal?

Ans:- Basic

Q.9:- What is the nature of oxides of non- metal?

Ans:-Acidic

Q10:-Which non-metal conduct electricity?

Ans:-Graphite, allotrope of carbon conduct electricity.

Q.11:- Which non-metal is lusturous?

Ans:- iodine

Q.12:- Why metals are hard and have high melting point?

Ans:- because of their crystalline structure metals are hard.

Q.13:- What is an amalgam?

Ans:- An alloy of two metals in which one is mercury is called amalgam.
Q.14:- What are the constituents of solder?

Ans:- tin and lead

Q.15:- Name the green coloured compound which appears on the surface of copper utensils?
Ans:- Basic copper carbonate

g.16:- Why the item made of silver turns black when exposed to air?
Ans:- due to formation of silver sulphide

2 marks questions (short answer type question)

Q.1:- What are amphoteric oxides? Give an example.

Ans:- Oxides which react with both acids as well as bases to produce salt and water are called
amphoteric oxides .for example:- Al,O3 . ZnO

Q.2:- Name two metals that react with dil. HNOj3 to evolve H, gas ?

Ans:- magnesium and manganese

Q.3:- Why metals like potassium and sodium catch fire when treated with water?

Ans:- The reaction between sodium and water is so violent that the H; gas released catches fire .
Reaction:- 2Na(s) +  2H,O() ——» 2NaOH(aq) + Hx(s) + heat energy

147



Q.4:- Why sodium is kept immersed in kerosene oil?

Ans:- because sodium react with air to form Na,O (sodium oxide).

Q.5:- Which gas is produced when dil. HCI is added to a reactive metal? Write the chemical
reaction when iron reacts with dil. H,SO,4?

Ans:- hydrogen gas is produce when dil. HCI is added to a reactive metal.

Fe(s) + HSO4(dil.) ————» FeSO4(aq)  +H2(Q)

Q.6:- What would you observe when zinc is added to a solution of iron(l1) sulphate ?write the
chemical reaction that takes place.

Ans:- The solution of iron(Il)sulphate slowly turns to colourless and grey coloured layer of Fe is
deposited on the surface of zinc metal.

Zn(s) +  FeSO4(aq) — ZnS0O4(aq) + Fe(s)

Q.7:- Show the formation of MgCl; by the transfer of electrons?

Ans:- *az ***z

Mg _— o, - IMgZT[ CI™ T gk

Mg* + 2e-
2,8,2 2,8

[Magnesium cation]
2Cl +2¢ 2CIT

Q. 8:- Why ionic compounds have high melting points?

Ans:- lonic solids have crystalline structure in which there is strong interionic attraction. So large
amount of energy is needed to overcome this force of attraction.

Q. 9:- What do you mean by roasting? How it is different from calcination? In which types of
ores roasting is done?

Ans:- Heating an ore strongly in excess of air is called roasting. This is done to convert sulphide
ores into its oxide form. Calcination is different from roasting because it is done in absence of
air.

2ZnS(s) + 302(9) heat 2Zn0(s) + 2S0;
Q10:- Define :- (i) Ore, (ii) Mineral.

Ans:- Ore:- The minerals from which an element can be extracted profitably and conveniently is
called ore. E.g. - Bauxite, Al,03.2H,0 — is an ore of aluminum.

Mineral:- The compounds of elements that occurs naturally in earth’s crust are called minerals.
E.g.- Glauber’s salt Na,SO,4.7H,0; Borax Na,B40;.10H,0 are two mineral sources of Sodium.
Q.11:- Name two metals which are found in nature in the free state.

Ans:- Silver and Gold.

Q.12:- Define :- (1) Enrichment of Ores  (ii) Gangue.

Ans:- (i) Removal of earthly impurities like sand, clay from an ore is called enrichment of ore.

<
Q
v
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(i) The earthy impurities like sand, clay that are found along with an ore are called gangue or
matrix.

Q.13:- Write short notes on electrolytic refining of metals.

Ans:- In electrolytic refining the impure metal is taken as anode and the pure metal is taken as
cathode. These two rods are dipped in aqueous salt solution of the same metal and electricity is
passed. Pure metal from anode is dissolved into the solution and equivalent amount of pure metal
from the electrolyte is deposited at the cathode.

_I_

Cathode < > Anode
(Impure Copper) / — ] \

Pure “— > (Copper)
CuSQq(aq.) —

Anode mud

Anode mud

Q.14:- Name the conditions which are essential for corrosion.
Ans:- (i) Presence of moisture,
(ii) Presence of air.
Q.15:- What is Galvanisation? Write its use.
Ans:- Galvanisation is a method of protecting steel and iron from rusting by coating them with a
thin layer of Zinc.

Short Answer Type Questions:- (3 marks)
Q.1:- Write suitable example, explain how a metal low in the activity series can be extracted?
Ans:- Metals low in the activity series are less reactive. The oxides of these metals can be
reduced to metals by heating alone. For example, extraction of Mercury (Hg) from Cinnabar
(HgO).
2HgS(s) + 302(9) heat 2HgO(s) + 2S0,(9)
2HgO(s) heat > 2Hg(l)  + 0O2(9)
Q.2:- Write three properties of ionic compounds.
Ans:- (i) lonic compounds have high melting points.
(ii) lonic compounds are soluble in water.
(iii) lonic compounds conduct electricity in agueous and molten state.

Long-Answer Questions:- (5 Marks)
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Q.1:- Samples of 4 metals A,B,C and D were taken and added to the following solutions one by
one. The results obtained have been tabulated as follows:

S.N. Metal Iron(ll) Copper(ll) Zinc Sulphate Silver Nitrate
Sulphate Sulphate

1 A No Reaction Displacement =~ | -----mmmmmmmmmmmm e |

2 B Displacement | -----------------—- No Reaction | -----------mmmmmm-

3 C No Reaction No Reaction No Reaction Displacement

4 D No Reaction No Reaction No Reaction No Reaction

Use the table above to answer about metals A,B,C and D.

(i) Which is the most reactive metal?
(i) What would you observe if B is added to solution of Copper(ll) Sulphate?
(iii)) Arrange the metals A,B,C and D in the order of decreasing reactivity

Ans:- (i) B.

(i1) 1t will displace Cu from CuSOa..
(iif) B>A>C>D.

HOTS

1. Whatis anodizing? What is its use?

Ans. The process of forming a thick oxide layer of aluminium oxide that makes it resistant to
further corrosion.
2. Whatis aqua regia? What is its use?

Ans. Aqua regia is a mixture of conc. HCIl and conc. HNOg in the ratio 3:1. It can dissolve
gold and platinum.
3. What do you mean by thermite reaction? What is its use?

Ans. The reaction between Iron(l1) oxide Fe,O3 with Al is used to join rail track joints or
cracked machine parts.
This reaction is known as thermit reaction.
Fe,03(s) + 2Al (s) ———»  2Fe (I) + Al,O3 (S) + Heat
4. Why active metals do not liberate;igas when treated with dil. HN®

Ans. This is because HNOg is strong oxidizing agent. It oxidizes H, produced to water and
itself gets reduced to nitrogen oxides.
5. Sometimes the ore itself acts as a reducing agent. Give an example.

Ans. During roasting of Cu,S, the ore itself acts as a reducing agent.

2CuS (s) +30,(g) —> 2Cu0(s) + 2S0,(g)
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2Cu,0 + Cup,S — 6Cu(s) + SO2(0)

MCQ for practical skills

1. Aniron nail is dipped in copper sulphate solution. It is observed that

The colour Of the solution remain unchanged .
The colour Of theolution becomes red .
The colour Of the solution turns to light green .

IV.  None of these

Ans:- (I111)

2. SQ

I.  turns dry blue litmus paper red
Il.  turns moist blue litmus paper red
Ill.  turns moist red litmus paper blue
IV. none of these

Ans:- (I1)

3. Metal A when dipped in solution of salt of metal B ,then metal B is displaced . this shows that

l.
1.
1.
V.

Metal A is more reactive than metal B
Metal B is more reactive than metal A
Metal A and metal B are equally reactive
None of these

Ans:- (1)
4. When iron nail is dipped in aqueous solution of copper sulphate , it is observed that

l.
1.
.
V.

Brown coloured layer is formed on the surface of iron nail
Blue coloured layer is formed on the surface of iron nail
green coloured layer is formed dime surface of iron nail
none of these

Ans:- (i)

MULTIPLE CHOICE QUESTIONS

Q.1-which of of the following metals will not react with oxygen,even when heated very strongly

in air?

(@) zn (b) Al (c)Ag (d)Fe

Ans-© Ag

Q.2-electrometallurgical process is employed to extract?
(a)Fe (b)Pb (c)Na (d)Ag

Ans —© Na

Q.3-which of the following elements occurs in free in nature
(@)Co (b)Fe (c)Ni (d)Pt
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Ans-(d) Pt

Q.4-What is not true about calcinations?
(a)to remove all organic matter

(b)to convert ore into metal

©to remove moisture from the ore

(d)to decompose carbonates and hydroxides
Ans-(b)to convert ore into metal.

Q.5 what is not true about roasting?

(a)to convert sulphides into oxides

(b)to remove volatile impurities

©to dry the ore

(d)to convert the the ore into fine powder
Ans-(d)to convert ore into fine powder

Q.6 which of the following pairs will give displacement reaction
(a)NaCl solution and copper metal
(b)MgCl; solution and aluminium metal
©FeS0, solution and silver metal
(d)AgNO3 solution and copper metal
Ans-(d)AgNO3 solution and copper metal
Q.7-A non-metallic oxide which is neutral in nature is
(a)CO,

(b)CO

©P,05

(d)none of these

Ans-(b)CO

CARBON AND ITS COMPOUNDS
FORMATIVE ASSESMENT
1. WORD BOX
TOPIC : Soaps and Detergents
DIRECTION : Complete the paragraph below by choosing the words from the word box
in the spaces provided.

Micelles Emulsion Potassium Carbon-chain

lonic-end Sulphonate Sodium Scum

Calcium Hard-water outward Magnesium

Soap is ......... o) T salts of long-chain carboxylic acid. A soap molecules

consists of two parts ; a long hydrocarbon part and short tiny parts. The
dissolve in the water while the
molecules thus form structure called

the oil droplets while the ionic end faces ........................ . This forms

end of soaps
(hydrophobic) and dissolve in the oil. The soap
where one end of the molecules is towards

water . The soap micelles thus help in dissolving the dirt in water and we can wash our clothes



clean. Soaps are not suitable to be used for washing cloths with ...................... .. ..o

and ................ . lons present in hard water , combine with the soap soluble sticky precipitate
called ............c.oieiis . This results in wastage of soap . Detergents are generally ammonium
o) R Salts of long chain carboxylic acid. Detergents do not make scum in hard
water

Answer : Sodium, potassium, ionic end, carbon chain, micelles , outward, emulsion ,
hard water, magnesium , calcium , scum, sulphonate .

2. MATCH THE FOLLOWING :
Direction : Match the functional group with their formulae and examples.

Column | Column 11 Column I

1. Alcohol (@ -—-C--- (i) Propanal
e
o)

2. Aldehyde (b) ---C--- OH (i) Propanone
e
@)

3. Ketone (c) ---C---H (iii) Propanol
e
@)

4. Carboxylic Acid (d) --OH (iv) Propanoic acid

Put the appropriate letter and number in column Il and column 111

Ans. Column | Column 11 Column HI
1. (d) (iii)
2. (c) (i)
Put the appropriate letter and number in column Il and column I11
Ans. Column | Column 11 Column HI
1. (d) (iii)
2. (c) (i)
3. €)) (ii)
4. (b) (iv)
3. QuUIZ

1. Name the product of Dehydration of ethanol with conc. H,SO, at 443 K ?

2. What is the common name of ethanoic acid?

3. Name the allotropic form of carbon with the structure of football?

4. Name the element which shows the property of catenation to the maximum extent?
5. Name the allotropic form of carbon which contain carbon- carbon double bond?

6. Name the allotropic form of carbon which is good conductor of electricity?

7. What is the general formula of alkane?
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8. Out of ethanol and methanol, which is poisonous in nature?
9. Name the class of organic compound with the fruity odour?
10. What is the molecular formula of Benzene?

ANS: 1. Ehene 2.Acetic Acid 3. Flullerene 4. Carbon 5. Graphite  6.Graphite
7. ChHans2 8. Methanol 9. Ester 10. CgHs

4, CRYPTOGRAM
DIRECTION : Unscramble the word by placing the correct letter in the boxes Use the
number boxes to complete the answer to the riddle.
RIDDLE : How does carbon form compounds?
OPASS

AVREGIN

2 TNATONACEI

3
DRBNYHOARSCO

4
EMRHATEOTO

5
ITSINRFCTEOEAI

N N N N N N U B

6
AINAPINFCTSOIO

AN (N (N N O A B

EEDSTRGNTE

- r r r +r [ 1 @ [ |

CELELMI

AnNS :
ELCOAVTN DNOB
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1 2 3 4 5 6 7 8 9 2 7 10

Solution :
S [0 [A [P [S
Y I [N |[E |G |A [R
C |[A [T [E [N [A [T [1 O [N
H Y |[D |R |O [C |[A [R [B [0 [N [S
H |[E |T |[E |[R O [A [T [0 [M
[E [s [T [ [R [t [F [t [c [A T [t [O [N |
s A [P JOo [N Jt [F [t [C¢ [A [T [t [0 [N |
o> [ |7 |E R |6 [E N T |5 |
M c g v Jr JE |
Ans

5. True or

False

State whether the following statement are True or False

Noogr~wnPE

o

Any number of atoms can be linked by Covalent bond

The central atom in a covalent molecule has always 8 electrons after sharing
Covalent compound are usually water soluble

Covalent compound has generally low melting and boiling points

Diamond is good conductor of electricity

Each family is characterised by functional group which is an atom or group of atoms
Ehanoic acid and ethanol can be distinguished by litmus test as well as by sodium
bicarbonate test

Soaps are water soluble while detergents are water in- soluble
Mineral acids are stronger acids than carboxylic acids.
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10. Dilute alkaline KMnOQy is an oxidising agent

Ans: 1. False 2.True 3.False4. Trueb. False 6. True 7. True 8.False 9.True 10.True
6. Identify A.B and C

Heat with Cons.H,SO, at 443K B
A >
- H,0

+H,

Ni/Heat

Combustion

2C0O,+3H,0 <

A. Ethanol
B. Ethene
C. Ethane
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SUMMATIVE ASSESMENT

VERY SHORT ANSWERS (1MARKYS)
Q.1 Why is carbon tetravalent ?

Ans 1:Carbon atom has 4 electrons in the outermost shell.lt needs 4 more electrons to
complete its octet. Therefore , carbon is tetravalent .

Q.2  The formula of a hydrocarbon is C, Hz,. Name the family to which it belongs
and also predict its nature.

Ans 2: The hydrocarbon belongs to alkenes It is unsaturated in nature .
Q.3 What is the valency of carbon in CH3;-CH3, CH,=CH, and
HC=CH ?
Ans 3: The valency of carbon in all its compounds whether saturated or unsaturated is 4.
Q.4 Out of butter and ground nut oil , which is unsaturated in
Nature?
Ans 4: Groundnut oil is unsaturated in nature .
Q.5 Why is high temperature not favourable for alcoholic fermentation?
Ans 5: The high temperature destroys the enzymes which are needed to carry fermentation .
Q.6 Name a cyclic unsaturated hydrocarbon, containing three double bonds?
Ans 6: Benzene
Q.7 What is the difference in the molecular mass of any two adjacent homologues?
Ans 7 : 14 mass units.
Q.8 Which has triple bond ; CoH; ,CsHg and C3H, ?

Ans 8:C3Hy has triple bond in the formula .
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Q.9 Which substance is added to denature ethyl alcohol?

Ans 9: A small amount of methyl alcohol , pyridine or copper sulphate is added to denature ethyl alcohol .
Q.10 Which ions are responsible for making water hard ?

Ans 10: Ca®* and Mg?* ions are responsible for making water hard.

Q.11 Name the catalyst commonly used in hydrogenation of oil to form
fats?

Ans 11:Nickel.
Q.12 Write the name and molecular formula of alcohol derived from butane ?
Ans 12: C4HyOH Butanol

Q.13 Which gas is evolved when sodium carbonate or bicarbonate is added to ethanoic
acid ?

Ans 13 : CO; (carbon dioxide).

Q.14 What is SCUM ?
Ans 14: Scum is precipitate of Calcium and Magnesium salt of organic fatty acids.
Q.15 What are hydrophobic and hydrophilic parts in soaps?

Ans 15: The alkyl group(R) consisting of long chain of carbon atom is hydrophobic part while COONa
group is hydrophilic in nature.
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SHORT ANSWERS TYPE (2 MARKYS)

Q.1 What name is given to the reaction which take place when
Ethanoic acid reacts with ethanol in the presence of conc.
Sulphuric acid ? Name the products obtained in this reaction.

Ans-When ethanoic acid reacts with ethanol in presence of conc.
H,SO, .the reaction is called esterification .In this reaction
products formed are ethyl ethanoate and water.

CH3COOH+CH3CH,OH  Conc. H2804‘ CH3COOCH,CH3+H,0

Q.2 What is bromination ? Write the structural formula of product
obtained on bromination of propene.

Ans —The addition of bromine to unsaturated hydrocarbon is called
bromination.

H-CH,-CH=CH, +Br, — CHs-CHBr-CH,Br

Q.3 Define covalency ?

Ans-The number of electrons contributed by an atom in the formation
of a covalent bond is called the covalency.
The covalency of an element in a covalent compound is equal
to the number of covalent bond formed by an atom of the element
with other atom.

Q4. Write the structural formula of the isomers of n-butane?
Ans-i -CH3-CH,-CH,-CH3  n-Butane.
ii-CH3-CH-CHj3
| iso-Butane

CHs

Q5.Name the organic acid present in vinegar.Write its
Chemical formula also.

Ans-Ethanoic acid. Its chemical formula is CH;COOH.
Q6. The structural formula of an ester is HCOOCH,CH,CH3;

write the formula of acid and the alcohol from which
it is made ?
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Ans-To write the formula of the acid and the alcohol add
—COO bond of the ester so that —OH goes with —CO part ;
Acid HCOOH and the alcohol CH;CH,CH,OH

Q7. What happens when ethanol reacts with (i) sodium
(i) potassium permanganate solution.

Ans-(i) with sodium metal ,sodium ethoxide formed.
2CH3CH,0OH+2Na -— 2CH3CH,0ONa + H,

(if) With alkaline potassium permanganate, ethanol
is oxidised to ethanoic acid.
CH3CH20OH+2[0]  i)KMnO,ii)DILH,50,  CH3COOH+H,0

Q8. What is hydrogenation? Write its industrial application.

Ans- The addition of hydrogen to an unsaturated hydro-
carbon is called hydrogenation. This process takes
place in the presence of nickel or palladium metal
as catalyst.
i) it is used to prepare vegetable ghee from vegetable oil.
i) Vegetable oil such as ground nut ,cottonseed oil
are unsaturated and contain double bonds (C=C)
On hydrogenation in the presence of catalyst ,
vegetable oil produces vanaspati ghee.

Q9.Give a test that can be used to differentiate between
butter and cooking oil ?

Ans-If a carbon compound decolorises bromine water , it
will be an unsaturated compound . Thus we can
distinguish between a cooking oil and butter.

i) cooking oil decolorises bromine water, this shows that it is an unsaturated
compound .
i) butter does not decolorise bromine water .This shows

that it is a saturated compound .
Q10.Give the names of the functional group;-
i) T CHO ii) >C=0iii) TOH iv) i COOH

Ans- i) aldehyde group
i) ketone group
iii) alcoholic
iv) carboxylic
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3 MARKS QUESTIONS

1. Explain the following terms :

a) Esterification
b) Saponification
c) Dehydration

ANS [a] The reaction between a carboxylic acid and an alcohol in presence of a few drops of
conc. H,SO4 to form an ester is called esterification.

O O

I I
CH; — C —|OH+H| —OCH,CHg3 conc.H,S0, (few drops) + heat . CH3z— C—OCH,CH3; + H,0O
Ethanoic acid Ethanol (Esterification)
(A carboxylic acid) (An alcohol)

ANS [b] Saponification — Alkaline hydrolysis of an ester to give the salt of the corresponding
acid and the alcohol is called saponification. It is reverse of Esterification. For example,

@) O )

I I Il
CH;— C—0OCH,CH3; + NaOH Heat (saponification) CH;—C—ONa + CH;CH,OH

(Ethyl Ethanoate) (Sodium Hydroxide) (Sodium Ethanoate)

ANS [c] Dehydration means removal of a molecule of water. When ethanol is heated with conc.
H,SO, at 443K, it undergoes dehydration to form ethene.

CHCH,OH  Conc. H,SO,, 443K > CH»=CH; + H,0O
Ethanol (Dehydration)

2. An organic compound A having molecular fomula C,H,0, reacts with Sodium metal Na
evolves a gas B which readily catches fire. A also reacts with Ethanol in the presence of
concentrated Sulphuric acid to form a sweet smelling substance C in making perfumes.

a) ldentify the compounds A, B and C.

b) Write balanced chemical equation to represent the conversion of
i Compound A to compound B.
ii. Compound A to compound C.
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ANS [2-i] Since the Organic compound A with molecular formula C,H,O; reacts with sodium
metal to form a gas B which catches fire, therefore, gas B must be H, and compound A must be
ethanoic acid.

2CH3;COOH + 2Na — 2CH3COONa + H;
Ethanoic acid, A (Sodium ethanoate) hydrogen, B [Catches fire]
(M.F. C;H,0,)

ANS [2-ii]] We know that esters are sweet smelling substances which are used in perfumes.
These are formed when a carboxylic acid reacts with an alcohol in presence of conc. H;SO,.
Since new compound A (i.e., Ethanoic acid) reacts with ethanol (an alcohol) in presence of conc.
H,SO, to form a sweet smelling substance which is used in perfumes, therefore; C must be an
Ester, i.e., ethyl ethanoate.

CH;COOH + CH3CH,0OH Conc. H,S0,4 R CH3COOCH,CH3 + H,0

»

Ethanoic acid A Ethanol Ethyl ethanoate, C
(Sweet smelling substance)

3. Give the name of the following :
a) An Aldehyde derived from Ethane.
b) Ketone derived from Butane.
¢) The compound obtained by the Oxidation of Ethanol by Chromic anhydride.

ANS [3] i. Ethanal [CH3CHO]
ii. Butanone [CH3COCH,CHjs]
iii. Ethanal [CH3;CHO]

4. Write chemical equations of the reactions of Ethanoic acid with :
a) Sodium
b) Sodium Carbonate
c¢) Ethanol in the presence of conc. H,SO,.

ANS [4] (1) 2CH3COOH + 2Na —  2CH3;COONa + H;
(sod.ethanoate)

(2) 2CH3COOH + Na,CO; — 2CH3;COONa + CO; + H,0

(3) CH3COOH + C;Hs0OH __H,S0, (conc.) > CH3COOC;Hs (ethyl ethanoate) + H,O

5. Give a test to distinguish between:
a) Ethane and Ethene
b) Ethanol with Ethanoic acid.
¢) Soaps and detergents.
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I Ethene decolorises the Reddish brown colour of Bromine water while ethane does
not.

ii. Ethanoic acid gives a brisk effervescence with sodium hydrogen carbonate while
ethanol does not.

i, Soaps form curdy white precipitate or scum with hard water while detergents do not
form any precipitate.

6. Complete the following reactions:
a) H.,C=CH;+H,O__H»SO, |,
b)) HCCH+Br, _______
c) CcHsOH+Na

d) CH;COOH+CyHsOH

[Ans] a) H,C=CH, + H,O H,SO, CH;—CH,—OH

Br Br
o

b) HC=CH + 2Br, R H-C CH
|
Br Br

c) 2CbH,OH+2Na 2C,HsONa + H,

d) CH3COOH + C,HsOH  H,s0, CH3COOC;,Hs + H,0

e —_
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7. Two carbon compounds A and B have the molecular formula Cs;Hg and CsHg
respectively. Which one of the two each most likely to show addition reaction? Justify your
answer. Explain with the help of a chemical equation, how an addition is useful in vegetable
Ghee industry.

[Ans] CsHg corresponds to the general formula CyHzns2 (N =3), therefore its an alkane which is
a saturated compound. The molecular formula, CsHg corresponds to the general formula C,Hzn,
(n=3) therefore it is an alkene, which is an unsaturated compound. Since alkenes contain a
double bond, therefore C3Hg is more reactive than CsHg. H; is added in presence of a catalyst to
form saturated hydrocarbons for example,

H H H H HH

R [
H—C-—C=C—H + H, Nickel 473K . H—C—C—C—H

| g |

H H H H
Propene (CsHs) Propane (C3Hs)

This addition reaction is useful in industry for converting vegetable ghee.

Vegetable oils contain a number of unsaturated carbon chains having double bonds
between carbon atoms. When H; gas is bubbled through vegetable oils in presence of Nickel as
catalyst at 473K, some of these double bonds add H, to form saturated carbon chains. As a result
of this partial hydrogenation, vegetable ghee is formed.

8. What substance should be oxidised to prepare acetic acid (CH3;COOH)? How can
ethanol and Ethanoic acid be differentiated?

[Ans 8] Ethanol on oxidation with alkaline KMnQ, gives acetic acid.

Ethanol and Ethanoic acid be differentiated by:

Action with sodium hydrogen carbonate - On adding a small amount of sodium hydrogen
carbonate to Ethanoic acid, carbon dioxide gas is evolved with brisk effervescence. However, no
such reaction is noticed in case of ethanol.

CH3;COOH + NaHCO; — CH3;COONa + CO, + H20

9. Write down the difference between soap and detergents.

165



Ans.9.

Soaps Detergents

Q) Soaps are sodium or potassium salts (1 Detergents are mostly sulphonates
of higher fatty acids i.e. carboxylic of long chain hydrocarbons.
acids obtained from oil and fats

(i)  Soaps cannot work effectively in (i) Detergents can work equally well in
hard water hard and soft water

(iif)  Soaps cannot be used in neutral or (iif)  Detergents can be used in acidic ,
acidic sol. alkaline or neutural sol.

(iv)  Soaps are prepared from vegetable (iv)  Detergents are manufactured from
Oils animals fats which are scarce. hydrocarbons obtained from coal or

petroleum .

10. An organic compound A is widely used as a preservative in pickles and has a molecular
formula C,H4O;. This compound reacts with ethanol to form a sweet smelling compound B.
i) ldentify the compound A.
i) Write the chemical equation for its reaction with Ethanol to form compound B.
iii) How can we get compound A back from B?
iv) Name the process and write corresponding chemical equation.
v) which gas is produced when compound A reacts with washing soda? Write the
chemical equation.

Ans: 10. (i) The compound ‘A’ with molecular formula C,H;O; is ethanoic acid also called
acetic acid. Its structural formula is CH;COOH. A dilute sol. of acetic acid called
vinegar is used as preservative of pickles.

(i1) Compound A reacts with ethanol to form compound ‘B’ which is an ester and has
pleasant smell. The reaction is called esterification reaction .

CH3;COOH + C,Hs0OH CH3COO C;Hs + H,0

(A) Ethanoic acid (B) Ethyl ethanoate

(ii1) The compound ‘A’ can be obtained from ethyl ethanoate by reacting with water in
presence of dilute hydrochloric acid acting as catalyst.
dil.Hcl
CH3COO CyHs + HyO —---=-mmmmmmeam > CH3COOH + C;Hs0H
(B) Ethyl ethanoate Ethanoic acid

(iv) This process is known is ester hydrolysis

(v) Carbon dioxide gas is evolved with effervescence when the compound A reacts with
washing soda which is chemically Na,COs.
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2CH3COOH + Na,CO3  --=-mmmmmmmmeee - 2 CH3;COONa + H,0 + CO,
The gas can be identified by passing through lime water which turns milky.
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LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

Q1. Give an example of each of the following :-
a) A carbon compound containing two double bonds
b) A molecule in which central atom is linked to three other atoms
c) A compound containing both ionic and covalent bonds
d) An organic compounds which is soluble in water
e) A carbon compound which burns with sooty flame

Ans : a) Carbon dioxide 0=C=0 (b) Ammonia H-N-H
|
H
- ™
H +
: : |
¢) Ammonium Chloride, HoN-H o
I
H

N— 7

d) Ethanol or Ethanoic acid

(e) Unsaturated compound burns with sooty flame .
For example Ethene ,ethyne , Benzene etc’

Q2. A sweet smelling compound A with molecular formula C4HgO, on hydrolysis with

dil. H,SO, gives two compound B and C. B on oxidation with K,Cr,O7 / H,SO, gives C.
Identify A, B, and C

Ans: (i) Since A is sweet smelling compound it must be an Ester
(i) Since Ester with Molecular formula C4HsO, on hydrolysis gives two compounds B
and C they must be alcohol and acid
(iii) Since the compound B on oxidation with K,Cr,O7 / H,SO, gives C, therefore both B
and C must contain same number of carbon atom. This is possible only if B is an alcohol
with two carbon atoms and C is an acid with two carbon atoms. Therefore, B must be
ethanol , C must be ethanoic acid. A must be ethyl ethonate.

CH3COOC,H;s + H,0 Dil.H,S0, Heat CoHsOH  + CH3;COOH

v

Ethyl Ethanoate (A) Ethanol (B) Ethanoic
acid(C)
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KgCI’zO7 / HzSO4

Q3. (a)How do diamond and graphite differ in their structure. Is there any effect of structure on
the nature of these ?

(b) Hydrocarbons generally acts as fuel ,How will you account for this?

Ans: (a) Diamond and Graphite are the two crystalline allotropic forms of carbon. But they
differ in their structure . In Diamond , all the four valence electrons of carbon atoms
involved in the covalent bond formation with the electrons of neighbouring carbon atoms.
In graphite only three electrons participate in the bond formation while the fourth
electron is free. Diamond without any free electron is poor conductors of electricity while
graphite with free electron is a good conductor of electricity.

(b) All hydrocarbons contain carbon and hydrogen both of these elements are easily
oxidised by oxygen to form carbon dioxide and water respectively . These reactions are
highly exothermic and accompanied by the evolution of large amount of heat. Thus
hydrocarbons generally act as fuel.
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Carb on and Compounds
High order thinking skills
1. What would be observed by adding 5% solution of alkaline potassium
permanganate drop by drop to warm ethanol taken in test tube.
Ans :- On adding 5% solution of alkaline potassium permanganate to ethanol. It
will be oxidized to ethanoic acid . The pink colour of the solution will be
discharged upon warming
KMnO4
CH3CH,0OH +2[O] > CH3COOH +H,0

2.1y 2NBFYA QR a GAR AW dZA R 6 KAOK 2FGSy TN
in cold countries . it has the molecular form@g,0, . On warming
with ethanol in the presence of few drops of sulphuric acid, a
O2YLRdzyR W, Q ¢gAGK | agSSt avysStt Aa 7T
. RSYGATe ¥.Q YR Q. Q
lI.  Write chemical equation for this reaction involved.

Ans:- Organic acid X’ with molecular formula C,H;O; is ethanoic
acid (CH3COOH) . It reacts with ethanol in the

presence of sulphuric acid on warming to give ethyl ethanote with a
pleasant smell.

CH;COOH+ C,Hs0H H,SO, (COI’](;) CH;COO C,H5 +H,0
(x) warm (Y)

3. An organic compound A of molecultormula GH;O on oxidation
with dilute KMnQsolution gives an acid B with the same number of
carbon atoms. Compound A is often used for sterilization of skin by
doctors . Name the compound. Write the chemical equation involved
in the formation of B fran A.

Ans:- The compound B should contain —COOH group as it is an acid .

Since it has only two carbon atoms , the other carbon atom represents -CHjs

group . Compound B is ethanoic acid . The compound A used for sterlisation
of skin by doctors is ethanol C,HsOH .
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Dil. KMnO,
C,H;0H+0, » CH;COOH + H,O
ethanoic acid

4. What are isomers ?
Ans:- 1so means same : mer means mass. Isomers are compounds with
same molecular formula and same molecular mass but different structural
formula

e.g.-
CH; - CH,- CH,- CH,- CH;  Pentane

CH;z - CH- CH,- CH;
yd 2- methylbutane

2,2- dimethylpropane
Hs

They all have same molecular formula of CsH;, and same molecular mass of
72

5. Ato F are the structural formula acfome organic compounds :

CH; - CH;
(A)

CH ==CH
(B)
H\, ~H

C— C
r/ (C) '\ H

CH=— C—CHs
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H —€> —<€ ---OH
H H/
(F)
|.  Give the letters which represent the same family
. 1286 OFly W/ Q 6S O2y@SNISR Ay(?

Ans:- |, letters ‘B’ and ‘D’ represent the same family .
II. °C’ can be converted into ‘A’ by passing H, in the
presence of Ni at 473K

H H Ni /473 K +H,
70 — c » CHs - CHs

H H

MCQ
Q1. Which of the following is not a saturated hydrocarbon ?
i)cyclohexane.
ii)benzene.
iii)butane
iv)isobutane

Q2.The bond between two identical non matallic atom has a pair of
electron ?
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i)un equally shared between two atoms.
if)transferd completely from one atom to another.
iii)with identical spins

iv)equally shared between them.

Q3. Covalent compounds are generally

i)soluble in water
if)insoluble in water
iif)ionize in water
iv)hydrolyse in water

Q4. Propane with the molecular formula CsHg has

i)7covalent bonds

i1)8 covalent bonds
iii)9 covalent bonds
iv) 10 Covalent bonds.

Q5. A hydrocarbon reacts with ammonical cuprous chloride
solution to form a red precipitate . The hydrocarbon is

i)ethane
ii)ethene
iii)butane
iv)1-propyne

Q6.Which of the following substance is added to denature
Ethanol ?

i)methanol
ii)pyridine
iii)copper sulphate
iv)all of them

Q7. Which of the following is not an allotropic form of carbon
i)fluorine

ii)fullerene

iii)diamond

iv)graphite

Q8.Which of the following represents the correct decreasing order
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of hydrogen atoms ?

i)alkanes , alkenes , alkynes

i)alkanes , alkaynes , alkenes

iif)alkenes , alkynes , alkanes

iv)alkynes , alkanes , alkenes

Q9.Detergents are sodium or potassium salts of long chain of ;-

i)aldehydes
ii)ketones
iii)carboxylic acid
iv)sulphonic acid

Q10.Which of the following represents the structure of N;
Mmolecule ?

i) NIN
i) N=N
i) N- N
iv) None of the above

Q11. In double covalent bond there is sharing of

i)2electrons
ii)4 electrons

iii) 6electrons
iv) 3electrons

Q12. Cation is formed when

)] atom gains electrons
i) atom loses electrons
iii) proton is lost by the atom
iv) atom shared by electrons

Q13. The total no. of electrons that take part in forming a bond
in Nz is

)2

ii)4

iii)6

iv)10

Q14.Which of the following has the weakest carbon-carbon
strength ?
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i)C2H2

ii)C2H4

iii)C2H6

iv)all have the same bond strength

Q15.Which of the following salt when dissolved in water
produce hard water.

1) calcium sulphate
i) magnesium bicarbonate

iii)  calcium chloride
iv) any of the above

MCQ ANSWERS
Q1. ii) benzene
Q2.iv) equally shared between them
Qa3.ii) in soluble in water
Q4.iv) 10 covalent bond
Q5.iv)1-propyne
Q6.iv) all of them
Q7.i)fluorine
Q8.i) alkanes , alkenes , alkynes
Q9.iv) sulphonic acid

Q10.i ) NIN

175



Q11.ii) 4 electrons

Q12. ii) atom loses the electrons
Q13.iii) 6

Q14.i) C2H,

Q15.iv) any of the above
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MCQ (PRACTICAL BASED)

1. The two colours seen at the extreme ends of the pH charts are:-
a> red and blue

b> red and green

c> green and blue

d> orange and green

2. Carboxylic acids on heating with P,Os gives:-
a> ethers

b> alcohol

¢> carbonyl compounds

d> anhydrides

3. Synthetic flavours contain:-
a> unsaturated acids

b> esters

c> dilute carboxylic acids

d> hydroxyl acids

4. Out of the following which one is used as preservative for pickle and sauces:-
a> esters

b> acetone

c> aldehyde

d> acetic acid

5.brisk effervescences produced when a pinch of Na,CO3is added to CH3;COOH is due
to the formation of :-

a> H, gas

b> CO; gas

c> CO gas

d> CH, gas

6. When an acetic acid reacts with an alcohol in the presence of conc. H,SO4:-
a> esters are formed

b> ketones are formed

c> aldehydes are formed

d> none of these

7. Sodium bi carbonate solution is added to dilute Ethanoic acid. It is observed that:-
a> a gas evolves
b> a solid settles at the bottom
c> the mixture becomes vapour
d> the colour of the mixture becomes light
Yellow
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8. Ethanoic acid was added to sodium bicarbonate sol. And the gas evolved was tested
with a burning splinter. The following four observations were reported:-

a> the gas burns with the pop sound and the flame gets extinguished.

b>the gas does not burn out but the splinter burns with a pop sound

c> the flame extinguishes and the gas does not burn

c> the gas burns with a blue flame and the splinter burns brightly.

The correct observation is reported in:-

a> 1
b> 2
c> 3
d> 4

9. 2ml of ethanoic acid was taken in each test tube 1 and 2 .A red litmus paper was
introduced in test tube 1 and a pH paper was introduced in test tube 2. The experiment
was performed by 4 students A, B, C, D and they reported their observation as given in
the table.

STUDENT ACTIONONRED  ACTION ON
LITMUS Ph PAPER

A Turned blue turned pink
B Remains unchanged turned green
C Turned blue turned blue
D Remains unchanged turned pink

The correct observation is reported in

a> A
b> B
c> C
d> D

10. Acetic acid was added to a solid X kept in a Test tube. A colourless, odourless gas Y
was evolved. The gas was passed through the lime water, which turned milky. It concludes
that:-

a> solid X is NaOH and the gas Y is CO,

b> solid X is Na,CO3 and the gas Y is CO,

c> solid X is sodium acetate and the gas y is CO,
d> solid X is sodium chloride and the gas Y is CO,

ANSWERS PRACTICAL MCQ

1. A)red and blue
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D) anhydrides
B) esters

D) acetic acid
B) CO,

A) esters

D)

C)

. D)

0.B

B OONDOTAWN

PERIODIC CLASSIFICATION OF
ELEMENTS

Summary:-
Needs to classify the elements:-

Before 18" century only a few elements are known so it was quite
easy to study and remember the properties of elements individually. At present about 118
elements are known, it becomes impossible to study and remember the properties of each
element.
So chemist felt it necessary to group element of similar property. If the
properties of one of them is known then properties of other elements can be easily predicted.

Earlier attempts to classify elements:-

lDobereine¥r 6s Triads
A German chemist Dobereiner arranged certain elements with
similar properties in group of three such that atomic mass of the middle elements was nearly the
same as average atomic mass of first and third elements.
A few triads proposed by him
1. Li(7), Na (23), K (39) At. Mass of Na=7+39=23
2
2.CI (35.5), Br (80), I (127)

But this classification was rejected because only few elements could
be classified into triad, Although one point is clear that the properties of element have been
related to atomic mass.
2.Newland’s law of Octaves:-

In 1866 John Newland proposed the law of octave which is stated as “Elements
are arranged in order of increasing atomic mass. Then every eighth element has similar
properties to the first

1 2 3 4 5 6 7

Li Be B C N O F

7 9 11 12 14 16 19

Na Mg Al Si P S Cl

23 24 27 28 31 32 35.5
Limitations:-
1.1t was found that the law of octaves was applicable up to atomic mass 40 of Ca.
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2.1t was assumed by Newland that only 56 elements existed in nature. But many new elements
were discovered.
3.Newland adjusted two elements Ni and Co under same slot on column of F, CI, Br which have
different properties.
Mendel eevds-periodic | aw:
Mendeleev’s periodic table is mainly based on two facts-
(1)) Atomic mass
(i)Similarity of chemical properties
For this he took 63 cards and on each card he wrote down the properties of elements. He sorted
out the element with similar properties and he found that properties of elements are repeated in
fixed interval when arranged in order of increasing atomic mass .

On this he stated a law as “The physical and chemical properties of the elements are a
periodic function of their atomic mass”.

Descriptionof Mendele e vos periodic tabl e

He arranged the elements in tabular form called Mendeleev’s periodic table whose main
characteristic are:-
1.The elements are arranged in vertical rows called groups and horizontal rows called periods.
2.There are nine groups indicated as LII............. VIII and zero group.
3.The elements of seventh group have been divided in to sub-group A and B. Group VIII are
arranged in triads.
4.There are seven periods which contain different number of elements. First period contain 2-
element, 2" and 3™ period with 8-element, 4™ period with 18-element, 6™ period contain 32-
element and 7" period incomplete.

Achievements of Mendeleevds Periodic table:
1.Systematic study of the elements:-

He was the first chemist, who arranged large no. of elements into groups and periods
which made the study more systematic.
2.Prediction of new elements and their properties

Mendeleev mainly stressed on similar properties than atomic mass. So if a
particular element did not fit, he left a gap and predicted their name and properties which would
be filled up by discovered element like Eka-silicon discovered as Germanium, Eka-Aluminum
discovered as Gallium.
3.Correction of doubtful atomic mass:-

He corrected the atomic mass of certain elements by expected position for Ex: At. Mass
of Be had been assigned as 13.5. So it should be placed between C (12) and N (14). But their
properties are similar to Mg, Ca. So he corrected atomic mass of Be as 9.

Defects in periodic table:-

1.Position of Hydrogen:- Properties of H are similar to alkali metal family (1A) as well as
halogen family(VII A). So its position is controversial.

2.Anomalous position of some element:

This table arranged in order of increasing atomic mass. But in some Cases the element
with higher At mass (Co-58.9) is placed before lower atomic mass (Ni-58.7)
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3.Position of isotopes:-

Since periodic table is made on the basis of atomic mass and isotopes have been assigned
only one position.
4.No co-relation of elements in sub-groups:-

The elements placed in same group must have similar properties , But there is no
similarity among the elements of sub-groups.

For Ex: Li, Na, K of group-IA are quite different from Cu, Ag, Au of Group IB.
5.Cause of Periodicity:-

No proper explanation have been given for fact that why elements placed in a group show
similar properties.
6.Position of Lanthanides and actinides:-

Both has 14-elements but they could not find proper position in periodic table.

Modern Periodic Law:-

In 1913 Moseley found that frequency of X-ray emitted by different elements is directly
proportional to atomic number. These studies show that properties of elements depend upon
atomic number but not atomic mass.

So atomic number is the basis of classification of element. Moseley gave modern periodic
law which stated as

“The physical and chemical properties of the elements are periodic function of
their atomic number”.

Modern periodic table:-

It is also called Moseley’s periodic table or long form of periodic table. In this
table,elements have been arranged in order of increasing atomic number. This table also consists
of vertical rows called groups and horizontal rows called periods which are discussed as:

(i) There are 18 groups designated as 1 to 18.
(i)All the elements in a group have same no. of electrons in outermost shell.
(iii) The elements of each group have similar chemical properties due to same valence electrons .
(iv)There are in all seven periods.
(v)First three periods with 2,8,8 element called short periods. The next three periods with
18,18,32 element called long period while seventh period is an incomplete period.
(vi)The number of elements in these periods are based on filling of electron into various shell on
the formula 2n? (n-number of shell)
For Ex:-K-shell (n=1)-(2.1)?=2 so first dperiod has two elements
L-shell (n=2)-(2.2)*=8. So 2™ period has eight elements.
M-shell(n=3)-(2.3)?=18, but the outer most shell can have only 8-electron so third
period also has eight elements.
Advantages of long form of periodic table:-
1.The position of the elements are linked with their electronic configuration.
2. Position of isotopes of an element is justified since they have same atomic number.
3.Similar properties of element in a group is also justified due to same valence electrons.
4.Each group is an independent group and idea of sub-group discarded.
Defect in long form:-
(1)Position of hydrogen.
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(if)Lanthanides and actinides should have been accommodated in main body of periodic table but
these have been placed separately at the bottom.

Trends in the Modern Periodic Table

=> Valency:-

The valency of an element is determined by the number of valence electrons present in
the outer most shell of its atom.

NOTE:-The combining capacity of an element is known as valency. The atoms of
element take part in chemical combination to complete their octet i.e 8 e” in outer most shell.
Trends:-

(1)In groups the elements present have same valency.
(if)In periods : valency increases 1 to 4 and then decreases to zero.
=>Atomic size or radius:-

Atomic radius is defined as the distance between the centre of the nucleus and the outer
most shell of an isolated atom.

Trends:-

(1)In periods atomic radius decreases in moving from left to right due to increase in nuclear
charge which have tendency to attract electron closer to the nucleus and reduces the size of atom.
(ii)In groups: Atomic size increases down the group because new shells are added down the
group which increases distance between nucleus and outer most electrons.

=>Metallic and Non-metallic Properties:=>

The metallic character of an element is expressed in terms of its electron
releasing tendency while non-metallic character in term of electron accepting tendency.
TRENDS:-
In group: metallic character of the element increases down the group due to increasing atomic
size or because outermost electrons are farther away from the nucleus .So they can be easily
lost.
In periods:- metallic character of the element decreases along a period due to decrease in atomic
size along a period or outermost electrons are closer to nucleus. So they can not be easily lost.
NOTE:- non-metallic elements follow the same reverse trend.
In modern periodic table a zig-zag line separates metals from Non-metals.The border line
elements,B,Si,Ge,As,Sb,Te  and Po are called metalloids or  semi-metal.

VERY SHORT ANSWER TYPE QUESTION(1 MARKS)

1. Inthe modern periodic table which are the metals among the first ten elements.

Ans. Only lithium, beryllium.
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2. By considering their position in the griodic table which one of the following elements would
you expect to have maximum metallic characteristic?
Ga, Ge, AsSe, Be.

Ans. Ga.
3. Which of the following statement is not correct statement about the trends when going from

left to right across the periods of periodic table.

A. The element becomes less metallic in nature.
B. The number of valence electron increase.
C. The atonslose their electron more easily
D. The oxide becomes more acidic

Ans. The atoms lose their electron more easily.
4. Element X forms a chloride with the formula XGbhich is solid with a high melting point. X

would most likely be in the same group of periodic table as (a). Na (b). Mg (c). Al (d). Si?

Ans. (b). Mg
5. Which element haswo shelk, both of which are completely filled with electrons?

Ans. Ne (2,8).
6. The electronic configuration 2,8,2?

Ans. Mg (2,8,2).
7. A total of three shells, with four electrons in its valence shell?

Ans. Si (2,8,4).
8. A total of three shel§, with three electron in its valence shell?

Ans. Al(2,8,3).

9. Twice as many electrons in its second shell as in its first shell?

Ans. C (2,4).

10. Nitrogen(atomic number=7) and phosphorus(atomic number=15) belong to same gibhijof
the periodic table Write the electronic configuration of these two elements. Which of these

two will be more electronegative? Why.

Ans.
Electronic configuration of N (7) = 2,5
Electronic configuration of P (15) = 2, 8,5
Nitrogen will be more electronegative due to electronegativity decreases from top to

bottom because atomic size increases.
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11. In the modern periodic table Ca (At no. = 20) is surrounded by elements with atomic number
12,19, 21, and 38. Which dfiese have physical and chemical properties resembling Ca.

Ans. 38,12

VERY SHORT ANSWER TYPE QUESTION {fharks
each)

Q.1. Did Doberenier’s triads also exist in the column of Newland octaves. Compare and find out.
Ans. Yes, Li, Na, K
Q.2. What are the limitation of Dobernier’s classification?
Ans. Only few elements are classified into triads. So, this classification is rejected.
Q.3. What are the limitations of Newlands law of Octaves
Ans. 1. It was applicable only upto atomic mass 40 of Ca.
2. Two elements Ni and Co are placed in column as F, CI, Br which have different
properties.
Q.4. Use Mendeleev’s periodic table to predict the formula for the oxide of following element
K, C, Ba, Al

Ans. K-I A-K;0

C-IVA-CO,

Al 111 A-Al,O3

Ba-Il A-BaO
Q.5.Besides Ga, which other elements have been discovered that were left by Mendeleev in his
periodic table (Any two)?

Ans. Eka-Boron-Scandium

Eka-Silicon-Germanium
Q.6. What were the criteria used by Mendeleev in creating his periodic table?
Ans. Two criteria used by Mendeleev

® Atomic mass

(i) Similar chemical properties.

Q.7. Why do you think the noble gases are placed in a separate group?
Ans. These gases were discovered very late and placed in a separate group because they were
inert.
Q.8. Name two elements you would expect to show chemical reaction, similar to magnesium.
What is the basis for your choice?
Ans. Ca, Be
On the basis of the elements belong to same group-2. So valance electrons are same.
Q.9. (a) What property do all elements in the same column of the periodic table as Boron have in
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common?
(b) What property do all elements in the same column of the periodic table as Fluorine have
in
common?
Ans. (a) All elements in the same column as Boron have 3e” in valence shell and form oxide
X203.
(b) All elements in the same column as Fluorine have 7e” in valence shell so their valency
is one.
Q.10. An atom has electronic configuration 2,8,7
(a) What is the atomic no. of this element?
(b) To which of the following elements would it be chemically similar
N(7) FO) P@15 Ar(18)
Ans. (a) Atomic no=17
(b) F(9).
Q.11. How does the electronic configuration of an atom relate to its position in the Modern
periodic
table?
Ans. The outermost electron in electronic configuration give idea of group in Modern periodic
table and also period.

Short answer type question (3-marks each)

Q.1-How could the modern periodic table remove various anomalies of Mendleev’s periodic
table?
Ans-Various anomalies are removed in following ways-
(1) The position for all isotopes of an element justified since they have same atomic number.
(2) The position of certain elements which are earlier misfit like Co-58.9 is placed before Ni-
58.7 are now justified because Co has lower atomic number than Ni.
(3) Cause of periodicity explained due to same electronic configuration repeated after
certain gap.
Q.2- Name (1) three elements that have a single electron in their outermost shells.
(2) two elements that have two electrons in their outermost shells.
(3) three elements with filled outermost shell.
Ans- (1) Li ,Na ,K(Group-1)
(2) Be ,Mg (Group-2)
(3) Ne ,Ar, Kr (Group-18)
Q.3-(a)Li,Na,K are all metals that react with water to liberate H, gas .Is there any similarity in
the atoms of these elements.
(b)Helium is an unreactive gas and Neon gas is a gas of extremely low reactivity, what do
their atoms have in common.
Ans-(a) there are following similarities.
(1) these atoms have same number of electrons in outermost shell
3|_| -2,1 11Na-2,8,1 10K-2,8,8,1
(2) Li,Na,K react with oxygen to form oxide which are basic in nature.
(b) both He and Ne have completely filled shell
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Q.4-the position of three elements A,B and C in the periodic table are shown below

Group-16 Group-17
- A
B C

(a) state whether A is a metal or non-metals .

(b) state whether C is more reactive or less reactive than A.

(c) will C be larger or smaller in size then B.

(d) which type of ion, cation or anion will be formed by element A

Ans-(a)-Non-metal
(b) A 'is more reactive due to small size, have more tendency to accept outerside electron
© C is smaller in size than B due to atomic size decreases from left to right in a period
(d) anion formed due to tendency to accept electron.

LONG ANSWER TYPE QUESTION

Q.NO -1 Anelementis placed in 2nd group and 3rd period of the periodic table, burn in
presence of oxygen to form a basic oxide

(@) identify the element

(b) Write the electronic configuration

(c) Write the balanced equation when it burns in the presence of air

(d) Write a balanced equation when this oxide is dissolved in water

Ans: - (a) Mg (At.no- 12)
(b) Electronic configuration of Mg=2,8,2
(c) 2Mg +0O3 -------------- 2MgO
(d) MgO + HpO-----mmmmmmmmmmmmmea Mg(OH),

Q.No -2 Atomic no.of a few elements are given below
10,20,7,14
(a) Identify the elements
(b) Identify the group no. of these elements in the periodic table
(c) Identify the periods of these elements in the periodic table
(d) What would be electronic configuration for each of these elements?
(e)Determine the valency of these elements.
ANS:- (A) Ne(10) ,Ca(20) ,N(7) ,Si(14)
(b) Ne —group -18, Ca-group-2, N-group -15, Si-group-14
(c) Ne —period-2" Ca —period-4 th, N-period-2"?, Si-period-3".
(d Electronic configuration of Ne=2,8
Electronic configuration of Ca=2,8,8,2
Electronic configuration of N=2,5
Electronic configuration of Si =2,8,4
(e) Valency of Ne =0
Valency of Ca=2
Valency of N =3
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Valency of Si =4

QNO:-3 Mendeleev predicted the existence of certain elements not known at that time and

named two of them as Eka-silicon and Eka —aluminium.

(a) Name the elements which have taken the place of these elements.\

(b) Mention the group and the period of these elements in the modern periodic table.
(c) Classify these elements as metal , non metal,or metalloid.

(d) How many valance eletronce are present in each one of them.

ANS:- (a)Eka-silicon -Ge
Eka-aluminium -Ga

( b) Ge-group-14,period-3"

Ga-group-13, period-3"
(c) Ge —metalloid

Ga-metal

(d).valance electron in Ge =4

Valence electron in Ga = 3.

HOTS Questios

On Periodic classificatiorof Elements

Q.1. Two elements X and Y belong to group land 2 respectively in the same period. Compare

them with respect to
(a) The no of valance electrons

(b) Valency

(c) Metellic character

(d) Size of atoms

(e) Formula of their oxides and chlorides

Ans. (a) The valance electrons present in element X (Group-1) and element Y (Group-2) are 1

and2
respectively
(b) the valency of X=1
valency of Y=2

(c) Metallic character decreases along a period i.e, the element X is more metallic as

compared to
element Y

(d) Atomic size decreases along a period. As a result the element Y has a smaller size than

the
element Y
(e) For element X: Oxide (X,0) chloride (XCI)
For element Y: Oxide (YO) chloride (YCI,)
Q.2. Table given below shows a part of the periodic table

H He
Li Be B C N 0] F Ne
Na Mg Al Si P S Cl Ar
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Using this table explain why
(a) Li and Na are considered as active metals
(b) Atomic size of Mg is less than that of Na
(c) Flwrine is more reactive than chlorine

Ans. (a) Both Li and Na are active elements since their valence shell have 1 e". They readily lose
their electron to have the configuration of the nearest noble gas element.
(b) Mg if placed after Na. As the atomic size decreases along a period, the size of Mg is
less than that of Na
(d) Both F and CI belong to grodfy. Since Fluorine is more electronegative than Chlorine. It is

therefore more reactive also.

Q.3. The following table shows the position of six elements A,B,C,D,E and F in the periodic
table

Group |1 2 3to12 | 13 14 15 16 17 18
Periods

2 A D B E F
3 C

Using the above table answer the following questions
(a) Which element will form only covalent compounds?
(b) Which element is metal with valen@p
(c) Which element is a nemetal with valency 3?
(d) Out of D and E which one has a bigger atomic radius and why?
(e) Write a common name for the family of elements C and F.

Ans. (a)The element B present in group 14 is a non-metal.Its name is Silicon(Si) and the
compounds of the element are only covalent.

(b) The element A present in group 2 is a metal known as Magnesium(Mg). It exibhits
valency 2 in its compounds.

(c) The element E present in group-15 is a non-metal. It is Nitrogen (N) and exibhits
valency 3 in compound.

(d) The element D has bigger atomic radius than the element E as the atomic size decreases
along a period.

(e) The element C and F present in group-18 belong to a family known as noble gas.
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CBSE SAMPLE QUESTION / ANSWER
SCIENCE / CLASS X
CHEMISTRY

Q1. Write a balanced chemical equation to represent the following reaction
1
Iron reacs with steam to form Iron(l1,111) oxide and hydrogen gas.
Ans.:- 3Fe+4H,0 — Fe;04 +4H5
Q2.  Surface of some metals lose their brightness when kept in air for a long time .Why?
1
Ans:- They react with constituent of air like oxygen, carbon dioxide, moisture etc. to
form compounds.
Q3  The atomic No. of sodium is 11, Fluorine is 9 and Neon is 10.Why are sodium and
chlorine very reactive while neon shows almost no reactivity.
2
Ans:- Sodium has one electron more (2,8,1) and Fluorine has one electron less (2,7) than
stable configuration . Neon has a stable configuration (2,8,8)
Q4. Adrop of red & blue litmus solution is added to each of the four solutions given below
.State the colour of litmus solution observed in each: soap solution, sodium carbonate

solution, vinegar, lemon juice 2
Ans :- Soap Solution Red to Blue
Sodium carbonate solution Redto Blue.
Vinegar Blue to red
Lemon juice Blueto Red.
Q5. Identify the substance oxidized , substance reduced, oxidizing agent & reducing agent:
2

MnO; +4 HCI — MnCl, . H,O
Ans :- Substance Oxidized : HCI
Substance reduced  : MnO,
Oxidizing agent : MnO;
reducing agent : HCI

Q6. When water is added to a white powder ‘A” vigorous reaction takes place and a large
amount of heat is released .’ A’ is also used foe white washing .Identify ‘A’. Write a

189



chemical equation for its reaction with water and name the product .
2
Ans :- Calcium Oxide / Quick lime/ CaO
CaO + H,0 — Ca (OH);, +heat
Product : Calcium hydroxide / slaked lime.
Q7. 2g of ferrous sulphate crystals were heated in hard glass test tube and observations
recorded . 3
a)What was the successive colour change?
b) Identify the liquid droplets collected on the cooler parts of the test tube.
c)What type of odour is observed on heating ferrous sulphate crystals?
d)Name the products obtained on heating ferrous sulphate crystas?
e)What type of reaction is taking place?
Ans:- a)Green to white then brown
b) Water
c) As of burning sulphur
d)Ferric oxide, sulphur dioxide ,sulphur trioxide.
e)Decomposition reaction.
Q 8. Name the constituents of baking powder. What is the function of each constituent of
baking powder in the manufacture of cake?
3
Ans :- Baking Soda / NaHCO3
Tartaric acid (a mild edible acid)

Baking soda releases CO, on heating and causes the cake to rise & make it soft

and spongy .
Tartaric acid neutralizes the effect of the sodium salt of the acid .

Qo.

An apparatus was set up as shown in the figure. It was observed that when an aqueous
solution of HC| was taken in the beaker and the circuit was closed, the bulb in the circuit
began to glow, but it did not glow when the experiment was repeated with glucose solution

What could be the reason?

Would the bulb glow if the same experiment is repeated with an aqueous solution of (i)

NaOH (ii) NaCl? Why?

3
6 Volt Battery —"M'} ®)- Bulb
— $ = Switch
e [

Beaker

Nail
Dil HCI Solution
Rubber Cork
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Ans :-

The bulb could glow when an aqueous solution of HC| was taken because HCI (aqg) provided
hydrogen and chloride (H* and CI) ions which are carriers of electric charges ina solution,
while glucose (being a cavalent compound) did not furnish any ions inthe solution. 1

. NaOH : The bulb will glow 1
i.  NaCl:The bulb will glow 1
Because both of them being ionic compounds furnish ions in agueous solutions.

10

Account for the following :

(a)
(b)

(b)

Melting and boiling points of ionic compounds are high.

Aluminium is more active than iron, yet there is less erosion of aluminium when
both are exposed to air.

Solder is used for welding electrical wires together.

A sulphide ore is converted into its oxide to extract the metal.

Tarnished copper vessels are cleaned with tamarind juice.
OR

Giving one example of each, explain how the following metals are obtained from
their compounds by the process of reduction.

(i) Metal'A’' which is low in the activity series of metals.

(i)  Metal'B' whichis in the middle of the activity series of metals.

(i) Metal'C' whichis high in the activity series of metals.

What is meant by refining of metals? In the electrolytic refining of metal M, name
the cathode, anode and the electrolyte.
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Large amount of heat energy is required to break the inter-ionic attractive forces.

A thin but strong layer of aluminium oxide is formed on its surface which protects
aluminium atoms underneaesth.

Solder has a low melting point.

It is easier to extract a metal from its oxide by the process of reduction than from its
sulphide.

Tamarind juice is acidic and neutralizes the basic layer of copper carbonate on

tarmished copper vessels. 1o
OR
I. By heating
Exmple : Hgs + O, —=* - Hg + SO, 1

ii. By reduction of its oxide with carbon / carbon monoxide

Example: ZnO + C —— Zn + CO 1

. By electrolysis of fused compounds of the metal

Exmple : 2NaCl —=""_2Na + Cl,

(molten) 1
Removal of impurities from the crude metal. Ve
Cathode : Pure M g
Anode : Impure (crude) M Ve
Electrolyte : Awater soluble salt of M. Ve
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.CHAPTER 6.
LIFE PROCESSES
KEY CONCEPTS.

LIFE PROCESSES:The processes which together perform the maintenance functions of body
are life processes.
NUTRITION:The process of intake and utilization of nutrients is known as nutrition.
TYPES OF NUTRITION: Autotrophic Nutrition and Heterotrophic Nutrition.
AUTOTROPHS:The organisms which are able to build their own organic food from inorganic
raw materials with the help of energy.
PHOTOSYNTHESIS Photosynthesis is a biochemical process of manufacture of organic food
from carbondioxide and water with the help of solar energy inside chlorophyll containing cells.
PHOTOSYNTHETIC EQUATION
6C0O,+12 H,O sun |ight C6H1,06+6H,0+60,
cholophyll
photosynthesis require light,carbondioxideand water.
HETEROTROPHIC NUTRITION:The mode of nutrition in which organism obtain readymade
food from outside sources as the cannot synthesise their own food.
TYPES OF HETEROTROPHIC NUTRITION.
1.Saprotrophic nutrition
2.Parasitic nutrition.
3.Holozoic nutrition.
PROCESS OF HOLOZOIC NUTRITION
1.Ingestion-
2. Digestion
3.Absorption.
4.Assimilation.
5Egestion.
NUTRITION IN HUMAN BEINGS.
Humans have a digestive system for nutrition which has the following organs mouth,
,0esophagus,stomach,small intestine,large intestine,anus, and digestive glands like salivary
glands,liver,pancreas.
Enzymes invol;ved in the process of digestion are, salivary amylase,pepsin,
trypsin, lipase,pancreatic amylase,Rennin etc.

RESPIRATION:

Repiration is a biochemical process which includes breathing and oxidation of food.

TYPES OF RESPIRATION.

Aerobic reapiration:Respiration in the presence of oxygen. In this type of respiration food is
completely oxidized and large amount of energy is released.

C ¢H1,06+60, -6CO,+H,0+38ATP In Bacteria and yeast

ANAEROBIC RESPIRATION

In Muscle Cells (Human)
Products formed during anaerobic respiration in yeast-ethanol, carbon dioxide, energy( 2ATP)
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REACTION:
In cytoplasam lack of O,
Glucose » Pyruvate » Lactic Acid +Energy
In Muscle Cells ( Human)

Anaerobic respiration:Respiration in the absence of Oxygen.In this type of respiration food is not
completely oxidized.

Human Respiratory system consists of nostrils pharynx, Trachea Bronchi ,Bronchioles,alveoli.
TRANSPORTATION.

Transportation is the movement of materials from one part to another.

TRANSPORT IN HUMAN BEINGS It is carried out by the circulatory system.
Circulatory system consisting of vessels(arteries,veins,capillaries),heart and blood.
Lymph:lt is a light yellow viscous fluid that is formed from tissue fluid by special lymph
capillaries for passage into venous blood

TRANSPORT IN PLANTS : In plants there are two important tissues performing
transportation. Xylem carries water and minerals and Phloem carries prepared food.
EXCRETION

Excretion is the elimination of metabolic waste products from the body.
OSMOREGULATION :Osmoregulation is regulating osmotic pressure of body fluids by
controlling the amount of water and salts in the body.

1 MARKS QUESTIONS

1. A farmer floods his field everyday thinking that watering in this manner will result a
better yield of his wheat crop. What will be the result of this action of the farmer.

Ans. This will result in water logging of the soil due to which roots cannot breathe and ultimately
plants will die .

2. Name the term for transport of food from leaves to other parts of plants.
Ans.Translocation

3. Which pancreatic enzyme is effective in digesting proteins?
Ans. Trypsin

4. Which enzyme is present in saliva breaks down starch?
Ans.Salivary amylase.
5. After a vigorous exercise you may experience cramps in your leg muscles. Why does this

happen?
Ans.Accumulation of lactic acid.
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6. Name the organelle in which photosynthesis occurs.
Ans.Chloroplast.

7. Name the type of blood vessels which carry blood from organs to the heart.
Ans.Veins.

8. Name the respiratory structures of i.Mosquito ii)earth worm.
Ans.i) mosquito—System of air tubes.
if)earth worm—moist skin.

9. Write the two functions of kidneys.
Ans.Osmoregulation and excretion.

10. What are spiracles.
Ans The holes found on the lateral side of insect’s body.

2 MARKS QUESTIONS

1.Differentiate autotrophs and heterotrophs.

Ans.The organism which prepare their own food are called autotrophs for eg: green
plants .
The organisms which depend on the food prepared by other organisms are called heterotrophs for
eg: animals

2.Differentiate between aerobic respiration and anaerobic respiratrion.

Ans.
Aerobic respiration Anaerobic respiration
1. It occurs in the presence of oxygen It occurs in the absence of oxygen.
2. Glucose is completely broken down to | Glucose is incompletely oxidised to ethanol or
carbondioxide and water. lactic acid
3. More energy is released 38 ATP. Less energy is produced 2ATP.
3. Explain the role of the following in the process of digestion in the human body
A) saliva
B) trypsin
a) saliva-

a) Saliva contains an enzyme salivary amylase which digests starch
b) trypsin.-helps in digestion of proteins.

4. What is double circulation.?
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Ans..In double circulation blood goes through the heart twice during each cycle in

vertebrates.

5 Write any two points of difference between

respiration in plants and respiration in animals.

Respiration in plants.

Respiration in animals

1.In plants separate respiratory organs are
absent

2.The rate of respiration is slow.

3.They lack respiratory surface

1.In animals respiratory organs are generally
present

2.The rate of respiration is fast.

3. Respiratory surface is generally present.

6 Differentiate
Holozoic nutrition and saprophytic nutrition.
Ans.

Holozoic nutrition

Saprophytic nutrition

In this nutrition organisms derive their food by
consuming complex organic materials by the
process of ingestion and then converting the
complex molecules into simpler ones to obtain
nutrients.

Eg. animals and human beings.

In this type of nutrition organism derive their
food from the dead and decaying materials.
Eg.fungi

7. Why do veins have thin walls compared to arte

ries?

Ans: Veins do not have thick walls because blood is no longer under pressure but blood emerges
from the heart under high pressure. So arteries have thick walls

8.Where does the plants get each of the raw materials.

a) CO;b)water c)minerals
Ans.a) CO,- from air,b)water-from soil c)min

9. What do the following transport? a)xylem b ph
Ans. a)xylem-water and minerals
b)phloem- prepared food.

c)Pulmonary vein-oxygenated blood
d)vena cava -deoxygenated blood

erals-from soil along with water.

loem c)pulmonary vein d) venacava

10.Write one function each of the following components of transport system in human beings.

a)arteries b) veins c)capillaries

ans.a)arteries- carry blood from heart to different parts of body
b)veins-carry blood from different parts of body to the heart.
c) Capillaries-exchange of material between blood and surrounding cells.

11.  a) How is fat digested in our body?
b) Where does this takes place?

Ans. A) fats are emulsified by bile salts. The emu

Isified fats are acted upon by pancreatic and
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intestinal lipase to form fatty acids and glycerol.
b)digestion of fats occurs in small intestine.

3 MARKS QUESTIONS

1.What is the function of epiglottis in man?

Draw a labelled diagram showing the human respiratory system.

Epiglottis.It is an adjustable flap of fibrocartilage that covers glottis when food is being
swallowed.

Diagram of human reaspiratory system. Fig 6.9 (NCERT text book page no.104.)

3.What is known as double circulation Briefly explain the process

. Ans.It is passage of the same blood twice through the heart first on the right side,then on the
left side in order to complete one cycle.It has two components,pulmonary circulation and
systemic circulation.
Hint.pulmonary circulation and systemic circulation

4.How water is transported upwards in plants?
Hint. Transpiration pull

5. Name the tissue that transports the prepared food in plants . Explain the mechanism of
transport of food in plants.

Ans.phloem

Hint:translocation using energy from ATP.

6Briefly describe the excretory system in human beings.
Hint a pair of kidneys a pair of ureters,a urinary bladder and a urethra.

7.Describe the functioning of nephrons.
Hint: filteration,reabsorbtion,secretion

8.What are the differences between the transport of materials in xylem and phloem
hint transport in xylem:water transport using transpirational pull

Transport in phloem: food, transport using energy from ATP

9.Draw and label the sectional view of the human heart.

Diagram NCERT text book fig 6.10 page 106

10.dfifferentiate between osmoregulation and excretion

excretion is the elimination of metabolic waste products from the body.

Osmoregulation is regulating osmotic pressure of the body fluids by controlling the amount of

water and salts in the body
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5 MARKS QUESTIONS

1.Write the process of digestion.
Hint.digestion in mouth,stomach, duodenum,digestion in jejunum .
Digestion of carbohydrates, digestion of proteins, digestion of fats
2.Which chamber of human heart receives oxygenated blood? Explain how oxygenated blood
from this chamber is sent to all parts of the body.
Ans Left atrium
Hint. Explanation of systemic circulation
3.Draw the diagram of cross section of a leaf and label the following in it.
A) Chloroplast b)guard cell c)lower epidermis d)upper epidermis
Name the two stages in photosynthesis.
Ans Draw fig 6.1 NCERT text book page 96
Two stages light reaction and dark reaction
4.Draw a neat diagram of the human respiratory system and label the parts.
b)How are the alveoli designed to maximise the exchange of gases. Suggest any two featu
Draw fig6.9 and explain the structure and function of alveoli
5.a) Draw a diagram of human alimentary canal.
b) label the following on the diagram Oesophagus, liver gall bladder, duodenum
c)What is the function of liver in human body
ans.Drawfig 6.6 in page 99 of NCERT and label the parts mentioned.
Liver. Secretes bile that emulsifies fats .

Bile provide alkaline medium for digestion of proteins.

res.
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CHAPTER-7
CONTROL AND COORDINATION
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Phytohormones : - Plant hormones which regulate many activities
like phototropism , geotropism , flowering,
ripening of fruits , growth and development of
plant parts .
eg — Auxins , gibberellins ,cytokinins , ethylene, and
abscisic acid

Abscisic acid : - It is a phytohormone , inhibiting in action and also
known as stress hormone.

Phytochrome : - It is a pigment which perceives the quality and
duration of exposure to light .

Tropism : - It is the phenomenon which causes movement of a
Plant in the direction of the stimulus.

Phototropism ;- Movement of plant towards light
Geotropism :- Movement of plant towards gravity

Chemotropism :- Response to the chemicals
Eg:- Growth of pollen tube

Nastic movement :- Movement of a plant not affected by the
direction of stimulus

Endocrine system ;-Organ system constitute endocrine glands
which secrete hormones

Neuron :- The structural and the functional unit of nervous system

Photoreceptors;- Receptors perceive sense of light

Phonoreceptors :-receptors perceive sense of sound

Olfactoreceptors :- receptors perceive sense of smell

Synapse :- A functional junction between the two neurons

Reflex action :- It is a nerve mediated , automatic, involuntary and
spontaneous response to a stimulus acting on a

specific receptor .

Reflex arc :- The pathway taken by a stimulus to travel from
receptor organ to effector organ is known as reflex
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arc .

VERY SHORT ANSWER QUESTIONS 1 MARK

1.What is ganglion?

A.lt is a mass of nerve cells located in the specific region of the body.

2.Give an example of chemotropism.

A.Growth of pollen tube towards the egg cells exhibits chemotropism.

3.Where is the respiratory control centre present in the brain?

A. Pons.

4.Which gland is known as master gland?

A.Pituitary.

5.How many spinal nerves are present in human beings?

A.31 pairs.

6.We suddenly withdraw our hand when a pin pricks. Name the type of response involoved in
this action.

A.Reflex action.

7. What type of response does touch-me-not plant exhibit?

A.Nastic movement.

8.When the plant movement is not affected by the direction of stimulus,then what type of
movement is that?

A.Nastic movement.

9.Which hormone helps in lowering the levels of blood glucose in human beings?
A.Insulin,

10. What is nerve impulse?

A.lt is an electrochemical information signal passing through neuron.

11.Which is the highest co-ordinating centre of the body?

A.Brain.

12.Name the cells which perceive sense of sound in animals.

A.Phonoreceptors.

13.Which hormones are produced by hypothalamus?

A.lt produces releasing hormones which stimulates the pituitary gland.

14.Give an example of reflex action.

A.Knee jerk movements/sneezing/blinking of eye.

15. How many cranial nerves are there in human body?

A.12 pairs.

16.Mention the function of cerebellum.

A.lt controls and balances the body posture and movement.

17.Which pigment perceives the stimulus of light for flowering and seed germination?
A.Phytochrome.

18.Name one natural occurring auxin in plants.
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A. Indole 3-acetic acid. (IAA).
19. Name the main hormone secreted by thyroid gland and state its one function.

Ans. « Thyroxine
* It controls the rate of metabolism of carbohydrates, fats and proteins in the body.

SHORT ANSWER QUESTION [2 MARKS]

1 . Differentiate between tropic and nastic movement?

TROPIC MOVEMENT NASTIC MOVEMENT
1.Movement of the plant or parts of plant 1. Movement of plants or plant parts is not
towards the direction of the stimulus. affected by the direction of stimulus.

2. Bending and dropping of leaves of touch
2.Bending of shoot towards the light me-not plant on touching is an example.
movement of roots towards gravity, are the
examples.

2. What are phytohormones? Name any two?
A.Phytohormones are naturally occurring chemicals substances which control and coordinate
various activities of plants . The two hormones are : Auxins and Gibberellins.

3. Name two hormones secreted by pancreas? Write one function of each hormone?
A. 1. Insulin: lower the level of blood glucose by converting glucose to glycogen.
2. Glucagon : increases the level of blood glucose.

4.Name the three major region of human brain ? Which part of brain maintains

posture and equilibrium of the body?

A. Major regions of brain : 1.Fore brain = cerebrum , olfactory lobes .

2. mid brain= cerebral peduncles & four quadrigemina. 3. hind brain = cerebellum, pons &
medulla oblongata. Cerebellum maintains posture & equilibrium of the body.

5. Name of the hormone required for the following
a.Formation of milk in mammary glands.

b. Regulation of calcium and Phosphate

c. Lowering of glucose level in blood plasma.
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d.Development of moustache and beard in human male
A: a. Prolactin b. Parathormone
c. Insulin d. Testosterone
6. a.Draw structure of a neuron and label the following
Nucleus, dendrite, cell body and Axon.
b. Name the part of neuron where information is acquired.
A: a. As per NCERT Text Book.page no. 115
b. Dendrite
7. Name the hormone secreted by thyroid? Why is the use of iodized salt advised to us?
A: a. Thyroxin is secreted by thyroid. lodine is essential for formation of thyroxin. The
deficiency of which causes goitre.

8. . Name the hormones secreted by testis and ovary. Write one function each of these
hormones.

Ans. Testis: hormones—testosterone
* Its function is to control the development of male sex organs and male secondary sexual
features.

Ovaries: hormones—estrogen and progesterone.

* Estrogen controls the development of female sex organs and female features.
* Progesterone controls the periodic changes in uterus and changes in menstrual cycle.

SHORT ANSWER QUESTIONS (3M)

1. Define nerve impulse. Which structure in a neuron helps to conduct a nerve impulse

a. towards the cell body.

b. Away from the cell body.

A. Nerve impulse is a self propagating electrochemical potential difference that passes along
the plasma membrane of a neuron .

a. Dendrites carry the nerve impulse towards the cell body.

b. Axon carries the nerve impulse away from the cell body.

2. Name the two divisions of autonomic nervous system in man. What are their effects on:
a. blood vessel
b. urinary bladder.
A. The two divisions of autonomic neurons system are sympathetic nervous system &
parasympathetic nervous system.
Sympathetic nervous system causes constriction of blood vessels & dilation of large blood
vessels. It brings about relaxation of urinary bladder.
Parasympathetic nervous system causes dilation of peripheral narrow blood vessels and
contraction of urinary bladder.

3. What are the different types of plant hormones? Mention the function of each.
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A. a) Auxin- cell enlargement, root formation & movements (phototropism)
b) Gibberellins- growth promotion in stems and leaves, fruit yield, overcoming dormancy.
c) Cytokinen- cell division, differentiation of cells & tissues, prevention of senescence
d) Ethylene- promotes transverse growth, senescence & abscission, fruit ripening.
e) Abscisic acid (ABA)- controls growth, induces dormancy, promotes senescence of leaves.

LONG ANSWER QUESTIONS (5M)

1.Explain the cause of shoots of the plant bending towards light.

Ans. The plant stem responds to light and bends towards it due to the action of auxin hormone.
(1) When sunlight comes from above, the auxin hormone present in the tip of the stem spreads
uniformly down the stem. So the stem grows straight up.

(1) When the sunlight falls on one side, the auxin hormone prefers to stay in shade as shown in
the diagram.

Sapcin AGsirDataea
unifcr Tnly

204



Due to uneven distribution of auxin hormone, the side with more auxin will grow faster than the
other side. Thus, the stem bends towards the side in the direction of light.

-
i

This sioa
grows slosty

This skle
gows laster

(a)

(1) Name the parts labelled A and B in the neuron drawn above.

(ii) Which part acquires the information in the neuron?

(iii) Through which part does the information travel?

(iv) In what form does this information travel?

(v) Where is the impulse converted into a chemical signal for onward transmission?

(b) Name the hormone secreted by thyroid. What is its function? Why is the use of iodised salt
advisable?

Ans. (a) (i) A — Dendrite, B — Axon

(i) The information is acquired at the dendritic tip of a nerve cell.

(iii) The impulse travels from the dendrite to the cell body and then along the axon to its end.
(iv) Information travels in the form of an electrical impulse.

(v) At the end of the axon, the electrical impulse sets off some chemicals which cross the gap or
synapse for onward transmission.
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(b) Hormone secreted by thyroid is thyroxin. Thyroxin regulates carbohydrate, protein and fat
metabolism in the body so as to provide the best balance for growth. lodised salt consists of
lodine. lodine is essential for the synthesis of thyroxin. In case lodine is deficient in our diet
there is a possibility that we might suffer from Goitre.

3. What are plant hormones? Give one example each of a plant hormone that

(1) promotes growth
(ii) inhibits growth

(b) Name the parts labeled A, B and C in the diagram given below. Write one function of each
part.

Ans. (a) Plant hormones are the chemicals which are used for control and coordination in plants.
(1) Auxin
(i) Abscisic Acid

(b) A — Pons. They take part in regulating respiration.

B — Medulla. It controls various involuntary actions such as heart beat, breathing, blood
pressure and peristaltic movements of alimentary canal.

C — Cerebellum. It helps in maintaining posture and balance of the body. It also enables us to
make precise and accurate movements.

4. What is a reflex action? Give two examples .lllustrate the pathway followed by a message
from the receptors in a reflex action.

A. A reflex action may be defined as spontaneous, autonomic and involuntary response to a
stimulus, acting on a specific receptor.

Eg. Blinking of eyes,sneezing,knee jerks

Stimulus — Receptor organ — sensory neurons —CNS — Motor neurons — efffector organ —
Response.
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The pathway taken by a stimulus to travel from receptor organ to effector organ is known as arc.
Diagram NCERT TEXT BOOK.fig 7.2
Multiple choice questions.
1.Which of the following plant hormone is the growth inhibitor?
a. Auxins b. Cytokinins C.Gibberellins d. Abscisic acid
2. Which hormone brings about the contraction of the uterine wall leading to labour pain?
a. Estrogen b. Progesteron c. Relaxin d. Oxytocin.
3. Brain and spinal cord comprise
a. Peripheral nervous system b. Sympathetic nervous system.
c. Central nervous system d. Parasympathetic nervous system
4. Temporal lobe of cerebral hemisphere is the seat of
a. Smell & taste b. Hearing & smell c. Hearing only d. Sight & taste.
5. Adrenalin increases
a .Heart beat b. Blood pressure c. Both d.onlya.
6. Which gland is lost as the age advances?
a. Thyroid b. Thymus  c.Pancreas  d. Adrenal.
7. The root of a plant is said to be
a. Positively geotropic b. Positively phototropic
c. Negatively geotropic d. Positively thigmotropic.
8. Plant hormone needed for cell division
a. Auxins b. Cytokinins c. Gibberellins d. Abscisic acid
9. Name the gaseous phytohormone.

a. Auxins b. Ethylene c. Gibberellins d. Abscisic acid
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10. Name the hormone that controls the water and electrolyte balance in our body.
a. Oxytocin b. Prolactin c. ADH/Vasopressin d.Insulin.
1°T TERM

Multiple choice questions
1. To observe cells in an onion peel, we must prepare the slide by mounting ------------------ on it:
a. crushed pulp of onion
b. dry scale leaf
c. green leaf of an onion(spring onion)
d. thin layer of fleshy leaf of onion..

2. A figure depicting parts of a neuron is given below. The correct identification of the labels
1,2,3,4 respectively is:

a. Dendrite,cytoplasm,Nissel’s granules,nerve fibre

b. Cilia,endoplasmic recticulum,nucleoli,nerve fibre

c. Dendrons,cell body,Nissel’s granules,axon

d. Dendrites,cyton,nucleus,axon

Vi |
o = g

3. A student draws the following sketch of stomatal apparatus and numbers the parts to label
them.The chloroplast is denoted by:
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4.Rahul wants to observe opening of stomata.At what time he should make the observation:
a. Night
b. Evening
c. Day
d. None of these

5. In the following diagram of the stomatal apparatus which parts are incorrectly labeled?

(1IN Celi wall of
stomata
(V) stomata

() Guard cell
(Il) Chleroglast

(\/) Epidermal cell

a. land IV
b. Iland Il
c. IVand V
d. landV

6. A leaf from de-starched plant is covered with black paper strip is shown in figure. The starch
test is done on the leaf after 8 hours:
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Elua Black
Biue black
White
‘hite P
White Biue hlack
Slue Black White
Green Green
Blue black White
C D

The results will be shown in a diagrams.
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7.In an experiment to show that sunlight is necessary for photosynthesis,the leaf is boiled in
alcohol for a few minutes using a water bath.It is essential because:

a. Alcohol is highly volatile.

b. Steam from water bath heats leaf rapidly

c. Steam from the water bath dissolves the chlorophyl|

d. Alcohol is flammable

8. Before carrying out the test for the presence of starch in a leaf on exposure to sunlight,the leaf
is put into alcohol contained in a beaker and boiled over a water bath.This step is carried out to:
a. Extract starch

b. Dissolve chlorophyll

c. Allow water to move into leaf
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d. Make membranes of leaf cells more permeable

9.Before testing the leaf for starch at the end of the experiment,”light is necessary for
photosynthesis”,the experimental leaf should be boiled in:

a. Water

b. alcohol

c. KOH solution

d. Hydrochloric acid

10 The following experiment is set up to show that a gas is released during respiration:

Water

In this setup ,the small test tube containing pellets of KOH is kept in the conical flask to absorb
a. air in the flash
b. moisture in the flask
c. Oxygen in the air in the flask
d. Carbon Dioxide released by the germinating seeds

11. In the experiment shown in the figure ,Water is found to rise in the bent tube.

ﬂ

KO+
sohution

Germinating seeds

The reason is that:
a. seeds use up oxygen in the flask
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b. carbon dioxide is given out by the germinating seeds
C. germinating seeds attract water from the beaker
d. seeds use oxygen and release carbon dioxide which is absorbed by the potassium
hydroxide
12. Why is some KOH placed in a small test tube in the flask with germinating seeds in the
experiment to demonstrate occurrence of respiration in germinating seeds?
a. to provide oxygen required by the seeds for respiration
b. to absorb carbon dioxide and create partial vaccum in the flask
c. to absorb water from the seeds to make them dry.
d. to make the air present in the flask alkaline.
13.In preparing temporary stained mount of a leaf peel the extra stain is removed by
a)washing with water.
b)soaking within blotting paper.
c)absorbing with cotton wool.
d)washing with calcium chloride solution.
14. A well stained leaf peel mount when observed under the high power of microscope shows
nuclei in
a)only epidermal cells
b)only guard cells.
c)Guard cells epidermal cells and stomata.
d.Guard cells and epidermal cells.
15.For the experiment light is necessary for photosynthesis the potted plant is first kept in
darkness for a day .
This is to
a) deactivate chloroplasts.

b) destarch leaves.

c) activate chloroplasts.
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d) prepare leaves for photosynthesis
16.A portion of destarched leaf of aplant was covered with a strip of paper.The plant was
exposed to sunlight for six hours and then tested for starch.It was observed that

a) both covered and uncovered parts are turned blue black

b. both covered and uncovered parts turned yellowish brown

c.only the covered parts turned blue black

d.Only the uncovered parts turned blue black

CHAPTER -8
HOW DO ORGANISMS REPRODUCE?

KEY CONCEPTS

Reproduction
It is the process by which organisms produce new organisms of its own kind.
Importance of reproduction
i)It involves transmission of genetic material from generation to generation ,&
ensures the survival of the species.
i)It introduces variations & accumulation of variations over a period leads to
evolution.

Basic event in the process of reproduction:-

Creation of a DNA copy

Types of reproduction

‘ REPRODUCTION ‘

o crron sExuAL
REPRODUCTION
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‘ ASEXUAL REPRODUCTION ‘

Fission Budding Spores Fragmentation Vegefative

propa Taﬁtm

Binary fission  Multiple
fission Nafulral Artificial

Root [eaFf Stem

| T
Cutting Grafting j ayering Tissue
culture

SEXUAL REPRODUCTION ‘

Male gamete Female gamefte

ZYGOTE

Individual

Asexual Reproduction
Basic features

1)Only one parent organism is involved.
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i))New organisms are genetically identical to the parent(clones)

iii)No gamete formation
iv) Cell division involved — mitotic

Differences between binary fission & multiple fission

Binary fission

Multiple fission

1.A single parent organism divides into two
new organisms.

1.A sinle parent organism divides into
many new organisms.

2.E.g;Amoeba,Pramecium,Euglena

2.Plasmodium.

Differences between fission & budding

Fission

Budding

1.A single parent organism divides into
two or many new organisms.

1.Parent organism forms a bud
(outgrowth), it gets separated &form a new
organism.

2.Parental identity is lost

2.Parental identity is maintained

3.E.g; Amoeba, Paramecium, Plasmodium

3.Hydra, Yeast( Unicellular Fungus)

Differences between fission & fragmentation

Fission

Fragmentation

1.1t occurs in unicellular organisms

1.1t occurs in multicellular organisms.

2.The nucleus & cytoplasm of the parent
cell divides & produce two daughter
cells.

2.The organism breaks into two or more
parts &each part grows into a new
organism.

3.The daughter cells formed are equal in
size.

3.The new organisms formed are usually
unequal in size.

4. eg; Amoeba, Euglena

4.eg; Spirogyra

Rhizopus multiplies asexually by means of spores.

Advantages of asexual reproduction

i) Genetically identical off springs are formed by this method
i) It is a rapid method of multiplication.

Disadvantages of asexual reproduction

)] No genetic variation

i) As large number of off springs are produced it may result in overcrowding .
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Micropropagation

It is a method of plant propagation in which an isolated plant part is grown in a nutrient medium

under aseptic condition.
Advantages of micropropagation

i)Rapid method of multiplication.
i) Production of virus free plants .

SEXUAL REPRODUCTION

) It involves two parents.

i) Each parent produces sex cells (gametes)

iii) Male gametes- Spermatozoa; female gametes- ova (eggs)

iv) Gametes are formed by meiotic division ,hence they are haploid.

V) The male & female gametes fuse to form a diploid zygote - It is called fertilisation
Vi) The zygote undergoes repeated mitotic division & form the embryo.

vii)  The embryo differentiates to form a full organism.

viii)  The offsprings formed are genetically different from the parents.

Events of sexual reproduction

Male parent (2n) ‘ ‘ Female parent (2n)

Male gamete (n) Female gamefte (n)
Fertilisation
zygote(2n)
Mitosis
Embryof2Zn) -

|
New individual(2n)
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Differences between asexual & sexual reproduction

Asexual reproduction

Sexual reproduction

1. Only one parent is involved.

1.Two parents are involved.

2.Cell division- mitosis.

2.cell division — meiosis.

3.0ffsprings resemble exactly with their
Parents.

3. Do not show exact resemblance.

4. Variations absent.

4.Variations present.

5.0ffsprings show less adaptability.

5. Offsprings show more adaptability.

6.No gametes are produced.

6. Gametes are produced.

7. Often results in rapid production of
large number of offsprings.

7. No rapid production .

SEXUAL REPRODUCTION IN PLANTS

Flowers are the reproductive parts of an angiosperm plant.
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Stigma

Style

Anther

Polien Tube

Filament

Mauale Gametophyte

Petal

Ovule

Sepal

™ Female Gametophyte

Thalamus
FLOWER
‘ |
Non-essential parts Essential parts
| |
Calyx Corolla Androecium Gynoecium
i) consists of sepals i)Consists of petals. i)Consists of stamens. i)consists of pitils.
i) mostly green in  ii) coloured & atfractive. ii)lt is the male ii)it is the female
colour, iii)Helps in pollination, reproductive part reproductive part
iii)Protects the iiileach stamen has a iii) Each pistil has—
flower huds. Filament& anther. ovary, style&stigma
iv) anther contains iv)Ovary contains ovule
pollengrains. each ovule contains
v) each pollen grain a female gamete.
produces two Style guides the
male gametes. pollen tube.
Stigma receives
the pollen grains .
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Structures in ovary

OVARY

Ovules

Embryo sac

Synergids Egg Secondary- Antipodals
{n) {n) fusion nuclei {n)
(2n)

Pollination — Transfer of pollen grains from an anther to a stigma.

POLLINATION

Self- pollination Cross- pollination
(within the same plant) (between different plants)
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DOUBLE FERTILIZATION

Pollen grains
Stigma

Style

Pollen fube

Palar

Nuclei Ovary

Embryo sac
Egg
Micropyle

Fertilisation in a Flowering Plant
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Syngamy
One male gamete (n)* Egg(n) Zygote (2n)
Triple fusion

Second male gamete (n) + Polar nucleifn) Primary endosperm nucleus (3n)

Syngamy + Triple fusion = Double fertilization

Changes that occur after fertilization in a flower

Before fertilization

After fertilization
integuments seed coat
—— nucellus disappears

OVARY —OVULE— I seed— Fruit

secondary nucleus
male gamete
female gamete

17 Zygote
male gamete

| PEN————endosperm

embryo

DICOT SEED
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seed coat

Plumule radicle

cotyledon

embryo - developing plant still inside the seed. The embryo has cotyledons (embryonic
leaves), a root cap, a food source and a plumule (shoot).

hilum - the scar on a seed coat at the location where it was attached to the plant's stalk
during development

micropyle - the small pore in a seed that allows water absorption

hypocotyl - the part of the stem of a sprouting plant that is above the root and below

the stalk of the cotyledon (seed leaves)

seed coat - seed coat is the outer, protective layer covering the seed

cotyledon - the embryonic leaf within a seed

plumule - the shoot of embryo

HUMAN REPRODUCTIVE SYSTEM

PUBERTY - Sexual maturity
a) Females :- 10-12 years
b) Males :-12-14years
Pubertal changes in males
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a) deepening of voice(low pitch)

b) broadening of shoulders

c) appearance of beard & moustaches

d) Growth of axillary & pubic hairs
Pubertal changes in females

a) high pitch voice

b) widening of hips

c) Growth of axillary & pubic hairs

d) Initiation of menstruation

e) Growth of mammary glands.

MALE REPRODUCTIVE SYSTEM

Primary sex organs Accessorr sex organs
Tesfes Ducft sysfem Accessor_]‘( glands Copulatory organ
Epididymis Vas- Prostfate Seminal- Cowpers- Penis
deference vesicle gland
Testes

a) Produces male gamete(spermatozoa)
b) Secrets male hormone(testosterone)
Epididymis
Temporary storage of sperms
Vas deferens
Transports sperm into urethra
Prostate gland
Secretion keeps the sperms active .
Seminal vesicle
Secretion provides nourishment & mobility to sperms.
Cowper’s gland
Produces white viscous & alkaline secretion

Semen = spermé& secretion of accessory glands
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FEMALE REPRODUCTIVE SYSTEM

Primary sex organ Accessory sex organ
Ovaries Duct s nyem Mammary glands
Fallopian tube Uterus vagina
Ovaries

a) produces female gametes(ova)

b) secretes female hormones(estrogen & progesterone)
Fallopian tube

Site of fertilization
Uterus

a) Nourishment of foetus

b) Contractions expel the baby out during birth.

Menarche — commencement of menstrual cycle at puberty which marks the
beginning of reproductive life of the human female.

Menopause — cessation of menstrual cycle which marks the end of the
reproductive life of a human female.

Fertilisation — It is the process of fusion of the male gamete with the female
gamete to form a diploid cell known as the zygote.

Implantation
Attachment of embryo to the lining of uterus.
Placenta
A connection between the mother & the foetus
The foetus meets all its developmental needs such as nutrition, respiration
and excretion through the placenta.

Gestation period

The period between fertilisation & birth.
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Need & methods of family planning.
1) To check population explosion
i) To maintain general & reproductive health of woman.

BIRTH CONTROL METHODS

Mecha:fcal Surgical Chemical
| | |

Diaphragam IUCD condom ftubectfomy vasectfomy vaginal- Oral-
pills pills

STDs
Infectious diseases which are spread by sexual contact.

e,g; Syphilis, Gonorrhea, Trichomoniasis & AIDS

One mark questions.

. Which is the common mode of asexual reproduction in Hydra?
Budding
. How does Rhizopus reproduce asexually?
By Spores
. Name a plant which reproduces asexually by forming leaf buds.
Bryophyllum

. Define regeneration.
It is the process in which an individual breaks into a number of fragments

& each fragment develops into an adult organism.

. Name the information source for making proteins.
DNA

. What is the basic event in reproduction?

The creation of DNA copy from its parent DNA.
. DNA copies generated will be similar, but may not be identical.

Why is it so?

The process of copying the DNA will have certain variations each time.
. How would you link reproduction to the stability of populations of

species?(HOTYS)
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The consistency of DNA copying duing reproduction is important for the
body design features that allow the organism to use a particular niche .

9. Name an organism which reproduces asexually by means of multiple fission.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Plasmodium
What is fragmentation?
It is the process in which an individual breaks into a number
of fragments & each fragment develops into an adult organism.
Name two animals which show complete regeneration.
Hydra & Planaria
Name the type of fission carried out by Amoeba.
Binary fission
Plants like rose ,banana and jasmine are grown by vegetative means. Why?
They have lost the capacity to produce viable seeds.
What is the significance of sexual mode of reproduction?

Sexual reproduction allows generation of greater variations to be generated, variations

when accumulated lead to the origin of species.

How does sexual reproduction help in maintaining the chromosome number
of a species constant from generation to generation? (HOTS)
Germ cells(male & female gametes) have only half the number of
chromosomes & half the amount of DNA.The fusion of these germ cells
during sexual reproduction results in re-establishment of the number
of chromosomes.
Which of the following are the essential parts of a flower?
a) calyx b) gynoecium c) corolla d) androecium
androecium & gynoecium
What is the function of sepals?
Protects the flower bud.
Why are petals brightly coloured & sweet scented?
To attract the insects for pollination.
What is a stamen?
It is the male reproductive part of a plant.
Name the parts of a stamen.
A stamen has a stalk like structure called the filament which bears the
anther at its top.
What is the function of anther?
Anther produces pollen grains.
Name the parts of pistil.
ovary, style & stigma.
What is the function of stigma?
Stigma receives pollen grains during pollination & provides the nutrients
necessary for pollen germination.
Name the male reproductive part of a flower.
Stamen
Name the female reproductive part of a flower .
Pistil
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26. Define pollination.
The process of transfer of pollen grains from an anther to a stigma.
27. Define self- pollination.
It is the transfer of pollen grains from the anther to the stigma of the same
flower or another flower of the same plant
28. Define cross-pollination.
It is the transfer of pollen grains from the anther to the stigma of another
flower on a different plant of the same species.
29. Name the agents of pollination.
i) Biotic — insects ,birds, bats
ii) abiotic- wind & water
30. Name the structures formed from ovary & ovule after fertilization.
Ovary- Fruit
Ovule- Seed
31. How does the male gamete reach the egg present in the ovary?
The pollen tube releases the male gametes in the embryo sac .
32. What are gonads?
Gonads are the primary sex organs which produce gametes & secrete sex
hormones.
33. Define syngamy.
The process of fusion of male gamete with the female gamete is known as
syngamy.
34. At what age human males attain puberty?
At the age of 12-14 years
35. At what age human females attain puberty?
At the age of 10-12 years.

36. What are the functions of gonads?
i) production of gametes
ii) secretion of sex hormones.
37. Why are testes located outside the abdominal cavity ?
Sperm formation requires a temperature lower than that of the normal
body temperature.
38. Where are ovaries located in human females?
Ovaries are present in the abdominal cavity near the Kidneys.
39. What is placenta?
A connection between the mother & the foetus.The foetus meets it all its
developmental needs such as nutrition, respiration and excretion through
the placenta.
40. What is menstruation?
If fertilization does not occur the uterine wall slowly breaks & comes out through
vagina as blood and mucous.

41. What is ovulation?

It is the process of release of a mature ovum from the ovary.
42. Write the full form of STDs.
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Sexually Transmitted Diseases.
43. Write the full form of HIV & AIDS
Human immuno-deficiency virus
Acquired Immuno Deficiency syndrome
44. What is vasectomy?
Both vas deferens are cut & the two ends of each cut are then ligated.
45. What is tubectomy?
Both fallopian tubes are cut & the two ends of each cut are then ligated.
46. Name any two physical barrier devices used to prevent pregnancy.
condoms & cervical caps
47. Name any two STDs.
Syphilis, Gonorrhoea
48. Name an IUCD.
Cu-T
49. Give the function of vas deferens.
Transports sperm into urethra.
50. Why is reproduction essential? (HOTS)
Reproduction is essential for the survival of the species & to maintain the
continuity of life on earth.
51. Name a unicellular fungus which reproduces by budding.
Yeast.
52. When is menstruation absent in human female? (HOTYS)
Before menarche , after menopause & during pregnancy.

TWO MARKS QUESTIONS

1. Name the different types of asexual reproduction in organisms.
i) fission
ii) budding
iii) spore formation
iv) fragmentation
V) regeneration
vi) vegetative propagation
2. How does Rhizopus multiply by spores?
%+ The erect fungal hyphae produces sporangia at its tip.
¢ In each sporangium a nucleus divides several times producing
a large number of nuclei.
¢+ Each nucleus gathers a bit of cytoplasm and develops into a spore.
%+ The wall of sporangium breaks to release the spores.
¢+ Each spore on germination develops into a new hypha.
3. Explain binary fission in Amoeba.
% Itis a type of asexual reproduction in which an organism divides
into two new organisms.
First the nucleus elongates and divides into two.
Then a constriction appears in the cell membrane which deepens further
dividing cytoplasm into two parts.

e

AS

e

AS
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%+ Each part then grows into an independent organism.

4. How does a spirogyra filament reproduce asexually?
% Spirogyra filament breaks into pieces each made of few cells.
¢+ Each cell of the filament divides mitotically to produce more
cells resulting in the formation of a new filament.
5. What is budding ?
% It is a type of asexual reproduction in which an outgrowth is formed on the
body of the parent organism.
% The bud (outgrowth) gradually grows in size & gets detached from the
parent body and develops into an adult organism.
6. Explain the process of budding in Hydra.
%+ Hydra produces a bud on its body due to repeated mitotic divisions.
% The bud enlarges & gets detached from the parent body and develops into an
adult organism.
7. What is tissue culture? What are its advantages?
It is a method of plant propagation in which an isolated plant part
is grown in a nutrient medium under aseptic condition.
Advantages of micropropagation
i)Rapid method of multiplication.
if) Production of virus free plants .
8. What are the advantages of vegetative propagation?
i) Rapid & easy method of reproduction
ii) Generally identical plants are produced.
iii) It is the only method of multiplication in plants which do not
produce seeds.
iv) Disease free plants can be produced by this method.
9. What do you mean by a unisexual flower? Give two e,g;
A flower which bears only one of the sex organs (androecium or
gynoecium) is called a unisexual flower.
e.g; cucumber, pumpkin
10.What do you mean by a bisexual flower? Give two e,g;
A flower which bears both the sex organs (androecium & gynoecium) is
called a bisexual flower.
china rose, mustard
11. The process of fertilization is termed as double fertilization in angiosperms.
Why?

Two fertlisations occur in angiosperms one in which one male gamete fuses
with the egg and the other male gamete fuses with the polar nuclei in
the embryo sac. Therefore fertilisation is called as double
fertilisation.

12. What is triple fusion? Where does it occur?
It is the process of fusion of the male gamete with the polar nuclei.
It occurs in the embryo sac of the flowering plants.
13. Name the two fusions that occur inside the embryo sac.
i) syngamy — fusion of male gamete with the egg
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i) triple fusion - fusion of the male gamete with the polar nuclei.

14. Draw the diagram of a dicot seed & label the following parts:
cotyledon, plumule, radicle
15. Describe the structure of male reproductive part of a flower.
Each stamen consists of a filament & an anther.
Filament is the stalk.
Anther is present at the tip of the filament , mostly it is bilobed & has
four pollensacs which contain pollen grains.
Each pollen grain produces two male gametes.
16. Mention two functions of human ovary.
i) production of female gametes or egg.
ii) secretion of sex hormones — estrogen & progesterone.
17. Mention two functions of human testes.
i) production of male gametes or sperms.
i) secretion of sex hormone — testosterone.
18. Make a sketch showing the L. S of a flower & label the essential parts.
19. Give two reasons why frequent pregnancies must be controlled? (HOTYS)
i) To check population explosion
if) To maintain general & reproductive health of woman.
20. Describe the surgical methods of birth control.
i) Vasectomy
Both vas deferens are cut & the two ends of each cut are then ligated.
ii) Tubectomy
Both fallopian tubes are cut & the two ends of each cut are then ligated.
21. How does a human foetus derive its nutrition?
The human foetus gets nutrition from the mother’s blood through
a special tissue called placenta. This is a disc which is embedded in
the uterine wall . It contains villi on the embryo’s side of the tissue . On
mother’s side are blood spaces which surround the villi. This provides
a large surface area for nutrients to pass from the mother to
the embryo.
22. Where does fertilization take place in the human female reproductive tract?
In the ampulla region of the fallopian tube.
23. Name the male accessory glands.
seminal vesicles , prostate gland & cowper’s gland.
24. What do you mean by implantation of embryo?
The attachment of the embryo to the thickened inner wall of the uterus
is called implantation.
25. What are the main drawbacks of oral pills ? (HOTS)
i) They change hormonal balances.
ii) They also causes side effects like nausea & vomitting.
26. Why do multicellular organisms needs to use more complex ways of
reproduction? (HOTS)
(1) To produce variations
(2) To adapt to the changes in the environment.
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THREE MARKS QUESTIONS

1. Which are the two main types of reproduction in organisms?
Classify the following under these two types:

Amoeba, Frog, Earthworm, Hydra
i) Asexual — Amoeba & Hydra

ii) Sexual - Frog & earthworm

7
L X4

2. Mention the advantages of sexual reproduction.

7
L X4

Since two sexually distinct organisms are involved ,it promotes diversity
There are increased chances of new combination of characters
which leads to variation.

7
L X4

7
L X4

Accumulation of variations over a period results in origin of species.
Offsprings show better adaptability to changes in the environment.

3. Draw a diagram showing the germination of pollen on stigma & label the
following parts:
pollen tube, ovary, egg, male gamete , stigma & germinating pollen grain
4. List the post fertilizational changes in a flower (Hots).

BEFORE FERTILISATION  AFTER FERTLISATION

Non — essential parts

Fall off
Essential parts
Ovary — Fruit
: P.
Owule Seed

5. Mention the secondary sexual characters in human female
i) High pitched voice

ii) Development of mammary glands
iii) Growth of axillary & pubic hair.

6. Mention the secondary sexual characters in human male.
i) Pitch of the voice deepens

ii) Broadening of the shoulders
iii) Growth of beard, moustache , axillary & pubic hair.

7. Name the male accessory glands & give their functions.

i) seminal vesicle- The secretions of these glands provide nourishment
and mobility to sperms.
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ii) prostate gland — The secretion of this gland keeps the sperms active &
mobile.
iii) Cowper’s glands — They secrete a white, viscous & alkaline secretion .

8. What happens if the egg is not fertilized in humans?

If the egg is not fertilised the uterine lining slowly breaks
down and comes out through the vagina as blood & mucous. This is called
menstruation and it takes place roughly every month.
9. How does the foetus develop after implantation?
The process of implantation stimulates the development of a
special tissue called placenta between the uterine wall &
the embryo . This is a disc which is embedded in
the uterine wall . It contains villi on the embryo’s side of the tissue .
On mother’s side are blood spaces which surround the villi. This
provides a large surface area for nutrients to pass from the mother
to the embryo.
The foetus meets all its developmental needs like nutrition ,
respiration & excretion through the placenta.

10. Distinguish between self pollination & cross pollination.

Self pollination Cross pollination
It is the transfer of pollen grains from the It is the transfer of pollen grains from the
anther to the stigma of the same flower or anther to the stigma of another flower on
another flower of the same plant . a different plant of the same species.
Useful characters are not introduced. Useful characters are introduced.

11. Name the causative organism of AIDS . How is it transmitted?
HIV- Human immuno deficiency virus
It is a sexually transmitted disease .
It is transmitted from one person to another (1)through sexual
Contact (2) Infected injection needles (3) Blood transfusion (4) Infected
mother to her unborn baby. .
12. Draw a diagram showing double fertilization in plants.Label the parts.
13. Draw a neat diagram of human male reproductive system & label the parts.
14. Draw a neat diagram of human female reproductive system & label the
parts.
15. Mention the major methods of birth control. Give the devices used in each
of them.
(M) Physical methods---Contraceptive devices. .
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(2) Chemical method------ Oral pills
(3)Surgical methods----Tubectomy (in female), Vasectomy-(in male)
16. ldentify the given figure & label the parts.

FIVE MARKS QUESTIONS

Describe the process of double fertilization in plants.

Describe the structure of human male reproductive system.

Describe the structure of human female reproductive system.

Explain the pubertal changes in human male & females.

Explain the process of fertilization & implantation in human beings.

What is vegetative propagation? Give its advantages.

Give reasons why reproduction is essential for the survival of the species & not

for the survival of individuals.

8. Explain the different birth control measures.Give their advantages &
disadvantages.

9. Describe menstrual cycle.

10. Describe the process of regeneration and fragmentation with the help of suitable
diagrams.

Noak~wdpE

PREVIOUS YEARS BOARD QUESTIONS
ONE MARK QUESTIONS

1. What is the effect of DNA copying which is not perfectly accurate on the
reproductive process?

2. List two functions performed by ovaries in a human female.

3. What is vegetative propagation?

4. Name the type of fission carried out by Amoeba.

5. Write the full form of IUCD.

6. Write the full expansion of HIV.

TWO MARKS QUESTIONS
1. Define variations in relation to a species. How is variations beneficial to the

species?
2. What is reproduction ? Mention the importance of DNA copying in reproduction.
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3. List any two differences between pollination & fertilization.
4. a) In a human body what is the role of (i) seminal vesicles & (ii) prostate gland
b) List two functions performed by testes in human beings.
5. Mention the information source of making proteins in the cell . What is the basic
event in reproduction?
6. Name one sexually transmitted disease each caused by a bacterial infection and
viral infection. How can they be prevented?
Ans: Bacterial STD --- Gonnorrhoea
Viral STD --- AIDS
Three marks questions
1. Explain double fertilization in plants.
2. Define the terms unisexual & bisexual giving one example of each.
3. What is pollination? Name its two types. How do they differ from each other?
4. Explain the terms fission & regeneration as used in relation to reproduction.
5. Define any three of the following terms used in relation to human reproduction.
i) Fertilisation (ii) Implantation(iii) Placenta(iv) Gestation (v) Parturition.
6. @) When does ovulation occur during the menstrual cycle in a normal healthy
woman?
b) Draw a labelled diagram to show the reproductive system of a human female.
Five marks questions
1. a) Draw a diagram showing longitudinal section of a flower & label on it:
Stigma, Ovary, Anther , Filament
b) How is the process of pollination different from fertilization?
2. a) Draw a diagram illustrating fertilization in a flowering plant & label on it:
Pollen grain , Male germ cell, female germ cell,Stigma
b) Describe the process of fertilization in plants.
3. Give the reasons for avoiding frequent pregnancies by woman. Explain the
following methods of contraception giving one example of each.
i) Barrier method (ii) Chemical method (iii) Surgical method.
4. With the help of a labelled diagram , describe double fertilization in plants.

Multiple choice questions

1. Which of the following is a working copy

(a) RNA (b) Protein
(c) Fats (d) DNA
2. Which of the following is the blue print of body design & body function
(a) RNA (b) Protein
(c) DNA (d) Amino acid
3. Spore formation occurs in
(a) Yeast (b) Hydra
(c) Amoeba (d) Rhizopus
4. Which of the following can undergo regeneration
(a) Flat worm (b) Round worm
(c) Rhizopus (d) Amoeba

5. Rose is multiplied by

234



(a) tissue culture (b) cutting

(c) Layering (d) seeds
6. Pollen grains are produced by
(a) ovary (b) anther
(c) filament (d) stigma
7. The male sex organ of a flower is
(a) stamen (b) sepal
(c) petal (d) carpel
8. Which one of the following is a unisexual flower
(a) china rose (b) cucumber
(c) rose (d) jasmine
9. Male gametes are produced by
(a)pollen grains (b) embryo sac
(c) sigma (d) ovary
10. Receptive part of carpel is
(a) ovary (b) Stigma
(c) placenta (d) style

11. On germination each pollen grain produces
(a)one male gamete (b) three male gametes
(c) four male gametes  (d) two male gametes
12. Gonads form

(a) sex organs (b) sex hormones
(c)gametes (d) bothb & ¢
13. . Fertilization takes place in
(a)ovary (b) vagina
(c) fallopian tube (d) uterus
14. Which of the following is a machanical barrier to conception
(a) condom (b) abortion
©CuT (d) oral pill

15. Development of an ovum from an unfertilized ovum is called
(a)vegetative propagation (b) Parthenogenesis
(c) asexual reproduction (d) tissue culture

16. Fertilization in plants occurs in

(a) embryo sac (b) Pollen tube
(c) stigma (d) style

17. Name the fusion product of male & female gametes
(a) ovum (b) zygote
(c) PEN (d) sperm

18. Which part of the flower forms the fruit
(a) stamen (b) ovary
(c) petals (d) ovule

19. The normal duration of menstrual cycle is
(a) one day (b) 14 days
(c) 28 days (d) 7-8 days

20. Arrest of reproductive capacity in woman in the age of 45-55 years is known as
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(a) menopause (b) Puberty

(c) menarch (d) gestation
21. Vital connection between mother and foetus is called
(a)uterus (b) Placenta
(c) vagina (d) embryo sac
22. The process of attachment of embryo in the uterus is called
(a) placentation (b)implantation
(c) gestation (d) ovulation
23. Which of the following is not an STD
(a) AIDS (b) syphilis
(c) typhoid (d) gonorrhoea
24. Which of the following is an IUCD
@cCuT (b) Diaphragm
(c) tubectomy (d) oral pills
25. Which of the following is a sexually transmitted viral disease
(a)genital warts (b) syphilis
(c) typhoid (d) gonorrhoea
CHAPTER 9

HEREDITY AND EVOLUTION
GENETICS: The study of heredity and variation.
HEREDITY : The transmission of characters (or traits) from the parents to their offspring.
VARIATION: The differences in the characters among the individuals of a species.

CHROMOSOME: A thread like structure in the nucleus of cell formed of DNA and protein
which carries the genes.

GENE: A unit of DNA or a segment of DNA which controls specific characteristic of an
organism.

ALLELES: They are various forms of a gene which occur at the same particular position or
locus over the chromosomes.

DOMINANT GENE: The gene which decide the expression of a character even in the presence
of an alternative gene.
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RECESSIVE GENE: The gene which decides the expression of an organism in the presence of
another identical gene.

GENOTYPE: It is the description of genes present in an organism.
PHENOTYPE: The characteristic which is visible in an organism.

F1 GENERATION: First filial generation — when two parents cross to produce progeny
(offsprings) , then their progeny is called F1 generation.

HYBRID: A new form of plant resulting from a cross of different varieties of plants.
AUTOSOMES: The chromosomes except those involved in the determination of sex.
SEX-CHROMOSOME: The chromosomes which determine the sex of an individual.
FOSSILS: The remnants or impressions of organisms that lived in the remote past.

EVOLUTION: The sequence of gradual changes which take place in the primitive organisms
over millions of years and result in formation of new species
PHYLOGENY: Evolutionary history of organism.

ONTOGENY: Developmental history of organism.

HOMOLOGOUS ORGANS: Organs which have the same basic structure and developmental
origin but have different function and appearance. E.qg. fore limb of a frog , a bird and a man..

ANALOGOUS ORGANS: Organs which have different basic structure and developmental
origin but perform similar function. E.g. the wings of an insect and a bird.

VESTIGEAL ORGAN: Organs which are functionless and rudimentary in organisms but
functional were in the ancestor. E.g. vermiform appendix, nictitating membrane.

BIOGENETIC LAW: It states that “Ontogeny recapitulates phylogeny.”
Genetic Drift: Random change in the frequency of genes in a population over successive
generations.

VERY SHORT ANSWER QUESTIONS (1mark) HV/1
1. Who proposed the theory of inheritance of acquired characters.
A. J.B. Lamarck.
2. State one of the evolutionary forces leading to the origin of a new species according to
the synthetic theory of evolution.
A. Origin of new species is based on natural selection acting on genetic variations
that appear among the members of a population.
3. Give an example of a vestigial organ present in human body.
A. Vermiform appendix.
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8.

9.

What is the evolutionary significance of the fossil Archaeopteryx?
A. Archaeopteryx is the connecting link between reptiles and birds. It has both
reptilian on features and avian(bird-like) features.
Who proposed the double helical model of DNA?
A. Watson and Crick.
Who proposed the theory of natural selection?
A. Charles Darwin.
What is retro virus?
A. A virus with RNA as the genetic material eg: HIV is a retro virus.
What is a genetically modified organism (GMO)?
A. The organism that contains a segment of foreign DNA.
Name any two genetic diseases.
A. Hemophilia and colour blindness.

10. One of the examples of two analogous organs can be the wing of parrot and

1.

2.

3.

a) Flippers of whale. c)Foreleg of horse
b) Front leg of frog  d)Wing of housefly
A. Wing of housefly

SHORT ANSWER QUESTIONS (2 marks)  HV/2

What are transgenic organisms? Which property of DNA is used as a tool in genetic
engineering?

A. The organisms that contain a segment of foreign DNA are known as transgenic

organisms.The complimentary property of the nucleotides of DNA.is the most

powerful tool in genetic engineering.

Explain how the sex of the child is determined at the time of conception in human
beings.

A. Male human beings have XY sex-chromosomes and female human beings have

XX sex-chromosomes. If a sperm carrying x-chromosome fertilizes with the

ovum, then sex of the baby will be female. If a sperm carrying y-chromosome

fuses with the ovum, the sex of the baby will be male.

By comparing the similarity of nucleotide sequences in DNA of different kinds of
organisms, evolutionary relationships can be established.

a) Arrange the following according to their evolutionary closeness (You may use

your knowledge of classification also) Cockroach, mango tree, gorilla, fish.

b) Whose DNA among the following do you think is most similar to that of

humans.

4.

A. a) cockroach — fish — gorilla
b) Gorilla

Mention the ways by which variant genotypes are produced in organism?
A. a) gene mutation
b) Crossing over
¢) Hybridization
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5. In human beings blue eye colour is recessive to brown eye colour . If a brown eyed man
has a blue eyed mother then find

a) What are the possible genotypes of his father?

b) What is the genotype of the man and his mother?

A. BB, Bb

B. Man: Bb, mother: bb

6. What are fossils? Of what interest are fossils to the evolutionary biologists?
A. A fossil is the remnant or impression of an organism that lived in the
Remote past.

Use of Fossils

a)Phylogeny , the evolutionary history can be reconstructed from the
fossils.
b) The fossil record has helped in building the broad historical sequence of
biological evolution.
SHORT ANSWER QUESTION (3 marks)

1. a) Who isolated DNA for the first time from pus cells?
b) Why is DNA called polynucleotide?
¢) Name two purine nitrogenous bases found in a DNA molecule.
A. a) F.Meishcer, named it nuclein.
b)DNA is called polynucleolide because it is a polymer or long chain of
nucleolide.
c)Purine:- Adenine and Guanine.

2. @) Who put forward the double helical model of DNA?
b) What are the three chemically essential parts of nucleotides constituting a DNA?
A. a) Watson and Crick.
b)Nucleotide constituting —-DNA Nitrogen bases (Purines and Pyrimidines), Pentose
sugar(Deoxyribose sugar) and a phosphate molecule.

3.Guinea pig having black colour when crossed with guinea pig having same colour produced
80 offspring, out of which 60 were black and 20 were white. Now,find out:
a)What is the possible genotype of the guinea pigs?
b)Which trait is dominant and which trait is recessive?
c)What is this cross called as and what is its phenotypic ratio?

A.a) Bb x Bb

b)Black is dominant and white is recessive.

c)Monohybrid cross, phenotypic ratio=3:1
4.Write a brief account on salient points of Lamarck’s theory. Who disproved this
theory?
A. Lamarckism 1.The use and disuse of an organ leads to acquiring of change in the
features of that organ.
2. These changes are inherited by the offspring.
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3. Favourable variations result in evolution of new species.
August Weisman.

5. Distinguish between acquired and inherited traits giving one example of each.

AnNsS .

Acquired traits Inherited traits

1) A trait (or characteristic) of a organism | 1) A trait (or characteristic) of an organism which is
which is ‘not inherited’ but develops in caused by a change in its genes (or DNA) is called
response to the environment is called an | an inherited trait.

acquired trait.

(2) The acquired traits of an organism can | 2) The inherited traits of an organism are passed on
not be passed on to its future generations. | to its future generations. e.g. red colour of beetles,
e.g. ‘low weight” of beetle, ‘cut tail’ ofa | fur coat of guinea pigs.

mouse.

LONG ANSWER QUESTIONS — (5marks)

1. The genotype of green stemmed tomato plants is denoted as GG and that of purple stemmed
tomato plants as gg . When these two are crossed

a)What colour of stem would you expect in their F1 progeny ?

b) Give the percentage of purple stemmed plants if F1 plants are self pollinated .

c)In what ratio would you find the genotypes GG and Gg in the F2 progeny?

Ans. (A Parents GREEN X PURPLE
GG gg

gametes G /g
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F1

(B). F1
Gametes G

F2 GG
Green

% of purple stemmed plants
(C) GG : Gg

2. a. What is genetics?

Gg GREEN ( SELF POLLINAED)

Gg GREEN ( SELF POLLINAED)

g
Gg
green
25%
1 : 2

X G

Gg
green

g

g9
purple

b. Give the common name of plant on which Mendel performed his experiments.

¢. What for did Mendel use the term factors and what are these factors called now.

d. What are genes? Where are the genes located?

Ans. A. The branch of biology that deals with the study of heredity and variation.
b. Garden pea - Pisum sativum.
c. The units of inheritance of characters. These factors are now called as genes.

d.Gene is a hereditary unit, a sesgment of DNA. It is located on a chromosome at a

particular locus or position.

3. How do Mendel’s experiments show that traits are inherited independently?

Ans :
dihybrid ratios.

Independent inheritance of traits is proved by employing dihybrid cross and obtaining

Mendel croseed pure breeding tall plants having round seeds (TTRR) with pure breeding short
plants having wrinkled seeds (ttrr).

Parent TTRR X ttrr
Tall round short wrinkled
Gamets TR tr
F1 TtRr (Tall round) X TtRr
F2
TR Tr tR Tr
TR TTRR TTRr TtRR TTRr
Tr TTRr TTrr TtRr TTrr
tR TtRR TtRr ttRR TtRr
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| tr | TtRr | Ttrr | ttRr | Ttrr

Phenotypic Ratio: 9 13 3 1
Tall round tall wrinkled shortround  short wrinkled

F1 All palnts are tall round
JF2 9 : 3: 3 11
Tall round tall wrinkled short round short wrinkled
Tall wrinkled seeded and short round seeded plants are new combinations which can develop

only if the traits are inherited independently.
MULTIPLE CHOICE QUESTIONS.

1. Genes are formed of

a. DNA b. RNA c. DNA & Protein d. DNA & RNA.

2. Basic unit of heredity is

a. Protein b.Enzyme c. Hormone d. Gene.

3 .Male human is represented by sex-chromosomes

a. XX b.YY c. XY d. XO

4. Origin of species written by

a. Lamarck b. Weisman c. Darwin d. Oparin.

5.Which of the following are the analogous organs

a. Wings of birds and insects b. Forelimbs of frogs, reptiles,birds & humans.
c. Potato tuber and ginger rhizome. d. Thorn of Bougainvillea and tendril of cucumber.
6. Study of fossils

a. Palynology b. Palaeontology c. embryology d. Pomology

7. How many types of sperms are produced by a human male.

aal b2 c¢3 d4

CHAPTER-10
OUR ENVIRONMMENT

ENVIRONMENT: It is the sum total of all external conditions and influences that affect the life
and the development of organisms i.e.,it includes all the biotic and abiotic factors.

Differences between biodegradable & non — biodegradable wastes

Biodegradable waste Non-biodegradable waste
1.These substances can be broken down 1. These substances cannot be broken
into simple & harmless substances by down into simple & harmless
the action of decomposers. substances by the action of
decomposers.
2.They do not cause pollution. 2. They cause pollution.
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3. They do not persist in the
environment.

3. They persist in the
environment for a long time.

4.E.g;paper, cotton, vegetable & fruit
peel,urine & faecal matter.

4. E.g;plastics,insecticides& pesticides,
Radioactive wastes.

Types of ecosystems

ECOSYSTEMS

Natural

Terrestrial Aguatic
rass land ond
_desert ke

Components of the ecosystem (structure)

Man made

Terrestrial Aguatic
—crop feild _aquarium
arden reservoir
_park
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ECOSYSTEM

Biotic components Abhiotic components

_Inorganic substances

Produers consumers decomposers organic substances
{green plants) erbivores acteria
arnivores ungi climatic factors
mnivores

Functions of ecosystem:-

a) Flow of energy

b) Cycling of nutrients(bio-geo chemical cycles).
FOOD CHAIN

The process of eating & being eaten to transfer food energy.

Food chains in a grass land:-

Producers ———Herbivores = ——— Carnivores
(grass) (deer) (lion)

Importance of food chain

1.1t helps in transfer of food energy from one organism to another.

2.1t is a pathway for the flow of energy.

3. It helps in understanding the interdependence amongst different organisms.
Trophic levels are the various steps in the food chain .

Producers --- first trophic level

Herbivores --- second trophic levels

Carnivores --- third trophic level
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Top carnivores --- fourth trophic level

Tertiary
consumers

/Secnndary consumek\
/ Primary consumers \

/ Producers \

Food web

Several interconnected food chains form a food web.

Differences between food chain & food web

Food chain Food web
1. The process of eating & being eaten to 1. It is a system of interconnected food
transfer food energy. chains.
2. It forms a part of food web. 2. It contains many food chains.
3. It has limited populations. 3. It has several populations of different
species.

FLOW OF ENERGY
Ten percent law
Energy available at each successive trophic level is 10 % of the previous level.
(Lindeman 1942)
The law states that,
A only a 10 % amount of the total avail at
trophic level to the next. The rest 90% of energy is used up or lost to the
surrounding. o
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The flow of energy is unidirectional .
Biological magnification

Process of increase in the concentration of toxic pollutants per unit weight of the organism with
the rise in trophic level.

Bird
(1600ppm)

Fish
(240ppm)

Phytoplankton
(5ppm)

ter
{0.02 ppm)

HOW DO OUR ACTIVITIES AFFECT THE ENVIRONMENT?

Two major problems:-
a) Depletion of ozone layer
b) Disposal of waste

Good ozone and bad ozone
The thick blanket of ozone layer in the atmosphere which forms a protective
cover & prevents UV radiation from reaching the earth’s surface. This is called
good ozone and is found in the stratosphere.

Ozone when present in the troposphere act as a pollutant . This harmful ozone
is called bad ozone.

Depletion of ozone layer
The ozone layer protects all the organisms from the harmful ultra violet rays.

Ozone depleting substances:
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CFCs, N20, CH4 , CCl4

These chlorine containing compounds are used in:
Aerosols, solvents, refrigerants and fire extinguishers.

Ozone hole developed over Antartica.

Effects of ozone depletion on human health-

Due to depletion of ozone layerUV radiations reaches the earth and cause:
i) skin cancer

i) increased chances of cataract

iii) suppression of immune system .

Managing the garbage we produce
Reasons for large production of garbage

i) Improvement in life style

i) Changes in attitude (more things become disposable)
iii) Population explosion

iv) Changes in packaging(non -biodegradable)

One mark questions

1. Which of the following is a non biodegradable material: sewage, paper, eggshell
pesticides residue. ?.
Pesticides residue
2. Which of the following organism is likely to have maximum concentration of
DDT:
algae, fish, water flea, frog, bird
Bird
3. Define ecosystem.
An ecosystem is the sum total of all living organisms ,the environment and the
interaction between them in a given area.
4. Name a man made ecosystem.
Aquarium.
5. What are producers?
Producers are the organisms capable of photosynthesis.They are also called
as autotrophs.
6. What is the role of bacteria and fungi in an ecosystem?
Bacteria and fungi break-down (decompose) dead remains of plants &
animals into simple substances.
7. What are decomposers?
Decomposers are the microorganisms which break-down (decompose) dead
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remains of plants & animals into simple substances. e,g; bacteria and
fungi.

8. Define a food chain.
The process of eating and being eaten to transfer food energy is known as a
food chain.
9. What are trophic levels?
The various steps in the food chain where transfer of food energy takes
place are called trophic levels.
10. What is the other name of primary consumers?
Herbivores.
11. State 10% law.
The law states that,
i only a 10 % amount of the total
trophic level to the next. The rest 90% of energy is used up or lost to the
surrounding. O
12.Draw a food chain in a grass land.

Grass —> Insect—> Frog

13 . What is the primary source of energy for all organisms?
Solar energy
14. Define a food web.
The network formed by several interconnected food chains is called a
food web.
15. Define biomagnification.
Process of increase in the concentration of toxic pollutants per unit weight
of the organism with the rise in trophic level.
16. Our food grains like wheat , rice, vegetables and fruits contain varying amounts
of pesticide residues. Name the phenomenon.
Biomagpnification.
17. Mention the role of stratospheric ozone.
The stratospheric ozone protects all the organisms from the harmful
ultra violet rays.
18. Expand UNEP.
United Nations Environment Programme.
19. Expand CFC.
Chlorofluorocarbons
20. What is ozone?
Ozone is a molecule formed by three atoms of oxygen. It is a deadly
poison in the troposphere & in stratosphere it shields the earth from
UV radiations.
21. What helps the plants in trapping solar energy?
The green pigment , chlorophyll.
22. Name the pigment that helps in converting solar energy to chemical energy.
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Chlorophyll
23. Which trophic level has the highest concentration of toxic substances in a food
chain?

Top carnivores
24. How much energy is transferred to the next trophic level in a food chain?

Only a 10 % amount of the total available energy is transferred from one

trophic level to the next.
25. What is the primary source of energy for all organisms?
Solar energy
26. Mention the sources of CFC’s.
Aerosols, solvents, refrigerants and fire extinguishers.
27. List the biotic components of an ecosystem.
Producers , consumers & decomposers.
28. Name the type of wastes which do not persist in the environment for long time.
Biodegradable wastes.
29. Name the type of wastes which persist in the environment for long time.
Non-biodegradable wastes.

Two Marks Questions
1. What are biodegradable substances? Give any two examples.

The substances which can be broken down into simple & harmless
products by the action of decomposers are known as
biodegradable substances.
e.g;paper, cotton, vegetable & fruit peel,urine & faecal matter.

2. What are non-biodegradable substances? Give any two examples.

The substances which cannot be broken down into simple & harmless
products by the action of decomposers are known as non-
biodegradable substances.
e.g;plastics,insecticides

3. Distinguish between a food chain & a food web.

Food chain Food web
1. The process of eating & being eaten 1. It is a system of interconnected food
to transfer food energy. chains.
2. It forms a part of food web. 2. It contains many food chains.
3. It has limited populations. 3. It has several populations of different
species.
4. Energy flow is unidirectional . Why? (HOTS)

a) The energy lost as heat to the environment cannot be reutilised by plants

b) The energy which passes to the next trophic level doesnot come back to
the previous trophic level.

¢) The energy once used by the food chain of an ecosystem is lost for ever.
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5. Food chains generally consist of only 3 or 4 trophic levels. Why is it so? (HOTYS)
Only 10 % amount of the total available energy is transferred from one
trophic level to the next.
The loss of energy at each step is so great that very little usable energy
remains after four trophic levels.
6. What is biomagnification? Explain.
Process of increase in the concentration of toxic pollutants per unit weight of the organism with
the rise in trophic level.
7. Vegetarian or non vegetarian food habit help us in getting more energy. Why?
Only a 10 % of the total available energy is transferred from one
trophic level to the next. Vegetarians occupy the second trophic level &
get stored energy of plants directly whereas non-vegetarians occupy the
third trophic level & get food from animals. (HOTS)
Producer — Human
1000J 100J
Producer — Herbiore — Human
1000 J 100J 10J
8. What are the functions of an ecosystem?
a)Flow of energy
b)Cycling of nutrients(bio-geo chemical cycles).
9. What would happen if there are no decomposers on earth? (HOTYS)
If there are no decomposers on earth it will cause:
a) Heaping up of dead remains of plants and animals.
b) No cycling of nutrients.
10. What is ozone depletion? List out the harmful effects of ozone depletion.
Ans: Ozone depletion is the decrease in amount of Ozone due to its combination with synthetic
chemicals like CFCs .
Harmful effects of Ozone depletion-
Due to depletion of ozone layer, harmful UV radiations of the sun enter in to atmosphere and
cause-
(i) skin cancer in humans
(i) genetic disorders
(i) increased bances of cataracts
(iv) Suppression of immune system.
11 Distinguish between good ozone and bad ozone.
Ans: Thick blanket of Ozone layer in the stratosphere which prevents U.V. radiation from
reaching the earth’s surface is good ozone. Ozone layer present in the troposphere which
acts as a pollutant and is poisonous is bad ozone.

Note: for answer Q1 to Q10 Answers can be referred from content given in the earlier pages.
Three marks Questions

1. Distinguish between biodegradable and non-biodegradable wastes.

2. Distinguish between food chain & food web.

3. Distinguish between autotrophs and decomposers.
4. Explain the flow of energy in an ecosystem with the help of an example.
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5. What are the structural components of an ecosystem?

6. What are the possible reasons for the large production of waste materials?

7. How would you dispose the wastes generated at home?

8. Explain bio magnification. Will the levels of accumulation be different at different
trophic levels?

9. Why do shorter food chains possess more energy & stability ? (HOTS)

10. List any four general practices that may help in protecting our environment.

11. How is ozone formed in the upper atmosphere?

T _ 4+ hy — e 3 3+

=2

C_J+(_J2—-- OS
03+]:Iv—!'- GE—I—U
CJ—l—CJB—i- 2(’32

12. How would you dispose off the following wastes?
i) Domestic wastes like vegetable peels
ii) Industrial wastes
iii) Plastic materials

i) Domestic wastes like vegetable peels -composting
ii) Industrial wastes - recycling
iii) Plastic materials - recycling

Previous years board questions

1. What is environment?
2. a) Name any two biodegradable substances.
b) Name any two non-biobiodegradable substances.
3. Which of the following is biodegradable:
Tomato leaves , Aluminium wire, Synthetic fibre,Wool
4. Which of the following is biodegradable:
Leather shoe , Earthern pot, Silverspoon , Jute bag.
5. Which of the following is biodegradable:
Wool, Glass, Silver foil, Leather.
6. Which one belonging to the following food chain is likely to have maximum
concentration of harmful chemical?
Frog, Hawk, Grasshopper , Snake.
7. Which one belonging to the following food chain is likely to have maximum
concentration of harmful chemical?
Peacock,Frog , Snake, Grasshopper
8. Which one belonging to the following food chain is likely to have maximum
concentration of harmful chemical?
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Kingfisher, zooplankton,fish, phytoplankton.

9. If a harmful chemical passes into food chain consisting of fish, phytoplankton &
bird which organism is likely to have minimum concentration of harmful
chemical?

10. Which one belonging to the following food chain is likely to have maximum

concentration of harmful chemical?
Small fish , zooplankton, Bird, phytoplankton.

11. Name the group of chemical compounds which adversely affect the ozone layer.

12. What destructive effort do chlorofluorocarbons bring about in the atmosphere?

13. Name one chemical compound which depletes ozone layer.

14. In a food chain comprising lion, grass and deerwhich will:

i) transfer maximum amount of energy
i) receive minimum amount of energy
15. In the following food chain 20 J of energy was available to the Hawks.
How much would have been present in the plants? (HOTS)
Plants — Rats — snakes — Hawks
16. Consider the food chain :
Grass — Goat —Tiger
If the tiger has 30 J of energy available in the food chain , how much energy was
originally available in grass? (HOTS)
17. In the food chain given below grass provides 4000 J of energy to grasshoppers.
How much energy will be available to snakes from frogs?
Grass — Grasshopper — Frogs —  Snakes
18. In the following food chain , plants provide 2000 J of energy to rats . How much
energy will be available to hawks & snakes? (HOTS)
Plants — Rats — snakes — Hawks
19. In the following food chain, 5 J of energy is available to man. How much energy
was available at producer level ? (HOTYS)
Plants — Sheep — Man
20. Rearrange the following according to their trophic levels in a food chain:
Fish , Zooplankton, Seal , Phytoplankton
21. Rearrange the following according to their trophic levels in a food chain:
Hawk, Grass , Snake, Rabbit
22. Which of the following belong to second trophic level:
Frog, Butterfly, Spider, Riceweevil
23. Which of the following belong to second trophic level:
Parrot ,Frog , Butterfly , Spider
24. Which of the following belong to first trophic level:
Grasshopper, Rose plant, Neem tree, Cockroach.
25. Which of the following belong to first trophic level:
Sunflower plant, Rose plant, Grasshopper , Cockroach
26. Which organisms belong to the third & fourth trophic levels in the food chain
comprising the following:
Rats, Plants, Hawks , Snakes.
27. Which of the following belong to the same trophic level.
i) Grasshopper , Frog, Grass, Lizard
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i) Goat , Grass, Crow, Squirrel
28. Write one aquatic food chain.
29. What are the various steps of food chain called?
30. What is meant by an ecosystem?
31. What is the functional unit of environment comprising of the living & the
nonliving components called?
32. Define trophic levels.
Two marks questions

1. i)What is biological magnification ?
ii) If the concentration of DDT is 0.02 ppm in water of lake, what would be its
likely concentration in fish in the food chain?
Plankton — Fish — Fish eating birds
2. What would happen if all the decomposers were eliminated from the earth ?
Explain.
3. Name the radiations absorbed by ozone layer.What would happen to human
beings if ozone layer around us disappears?
4. Consider the food chain :
Grass — Deer — Lion
What will happen if lions are removed from the above food chain?
. Why does vegetarian habit help us in getting more energy?

o Ol

levels . Give scientific terms to indicate the first & the third trophic level.

Ans: Grass — Grasshopper — Frogs —  Snakes
First trophic level --- Producers
Third trophic level --- Secondary consumer or primary carnivore
7. Draw schematic diagram of a food chain & a food web (use only the names of
the organisms).
. List two basic functions of food chain in the ecosystem.

oo

9. The number of malaria patients increased tremendously when a large number of

frogs were exported from the village .What could be the cause for it?
Explain with the help of a food chain.

Ans: Phytoplankton — Zooplankton — Mosquito larvae — Frogs
In the absence of frogs more mosquito larvae survived .The large
number of mosquitoes caused increased incidence of malaria.
10. Differentiate between food chain & food web.

Three marks questions

1. How is ozone formed in the upper atmosphere ? Why is damage to ozone layer
cause of concern to us . What causes this damage?

2. Why are bacteria & fungi called decomposers ? List any two advantages of
decomposers to the environment.

3. Distinguish between biodegradable and non-biodegradable wastes.

. Give an example of a food chain consisting of four organisms at different trophic
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List two effects of each of them in our environment.

. “Damage to the ozone layer is a cause of concern”. Justify the statement. (HOTS)
. Give any two ways in which biodegradable substances would affect the

environment.

. What is the cause of depletion ozone layer in the atmosphere?
. What is 10 % law? Explain.
. In a lake contaminated with pesticides which one of the following organism

will contain the maximum amount of pesticide?
Small fish , Zooplanktons, big fish , phytoplankton & water birds.

. What is a food chain? Write a five step food chain found in grass land with

frog as one of the members . What will happen to organisms at different
trophic levels if all the frogs are removed ? (HOTYS)
Ans: Grass — Grasshopper — Frogs — Snakes — Hawk
Death of frogs will starve the snakes & hawk. They will also be killed.
The number of grass hoppers will increase to such an extent that the whole
grass is eaten up and this will inturn starve & kill the grasshoppers &
the area is turned into a desert.

10. What is the difference between a food chain & a food web? Give suitable

examples.

Multiple choice questions

. The reason for excessive generation of waste is

(a) use & throw policy (b) increased availability of food
(b) non utilisation of all components of food (d) increased construction

. Carnivores represent
(a) primary consumers  (b) secondary & tertiary consumers
(c) Producers (d) autotrophs
. Amount of energy transferred from one trophic level to the next is
(@) 1.5% (b) 15%
(c) 90 % (d)10%
. Which of the following is present in maximum number in an ecosystem
(a) herbivores (b) carnivores
(c) producers (d) omnivores
. Organisation involved in formulating programmes for protecting environment
(@) UNEP (b) WHO
(c) UNICEF (c) UNCTAD
. A food chain always starts with
(a) respiration (b) photosynthesis
(c) nitrogen fixation (d) decay
. The second trophic level is always of
(a) herbivore (b) omnivore
(c) carnivore (d) producers

. In a forest ecosystem green plants are
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(a) primary consumers  (b) primary producers
(c) decomposers (d) heterotroph
9. A food chain consists of
(a) producers & primary consumers
(b) producers, herbivores & carnivores
(c) producers, consumers & decomposers
(d) producers , carnivores & decomposers
10. The driving force of an ecosystem

(a) biochemicals (b) biomass
(c) solar energy (d) green plants
11. Which of the following constitute a food chain
(&) plants, fish, cow (b) plants, deer, elephant

(c) plants, sheep, deer (d) plants, goat , human
12. The major pollutant which causes ozone layer depletion

(a) oxides of nitrogen (b) CO2
(c) methane (d) CFCs
13. Which of the following is non biodegradable
(@) fruit peel (b) paper (c) egg shell

(d) plastic
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CHAPTER 16.
MANAGEMENT OF NATURAL RESOURSES.

1 MARKS QUESTIONS
1. What will be the effect of increase in the amount of CO, in the atmosphere on the average
temperature of the earth.
Ans.the average temperature of the earth will increase.
2. Why is it necessary to conserve our environment?
Ans Conservation of environment is required for preventing damage to environment and
depletion of natural resources
3. Which of the following is the major constituents of biogas.
CO;, Hy, CH,, CO.

Ans.CH4

4.Which of the following pollutants of air would affect the capacity of blood in human bodies to

absorb O, from lungs .

NO; SO4CO0,CO;

Ans.CO

5. Where was CHIPKO MOVEMENT started?

Reni in Garhwal.

6. What will be the result of presence of excess amount of CO, in environment.
Ans.Green house effect.

7.What are the two major benefits of dams?

Ans. 1. Irrigation

2. To produce electricity.
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8.What are kulhs?
Ans.Kulhs are age old concepts of water harvesting used in Himachal Pradesh.
9.List any two systems of water harvesting.

Ans Ponds and check dams

10 How is the increase in demand for energy affecting atmosphere?
Ans. Increased consumption of fossil fuels is releasing a lot of polluting gases some of which are
causing Global Warming and producing acid rain.
2 MARKS QUESTIONS.

1.Write two advantages of classifying energy sources as renewable and non renewable.
Ans.1.A judicious use of non renewable energy source so as to prevent its depletion.

2. Increasing use of renewable energy source but not beyond its renew ability.
2. Why should we conserve forests? Suggest any two ways of conserving forests.

Ans.1.Forests provides us O, which is required for living —Natural habitat, prevent soil erosion,
and regulate water cycle.

2.They protect the soil, retain and regulate flow of rain water.
Conservation of forests:1.afforestation and reforestation
2.Social forestry.
3.What are fossil fuels. Give two examples of fossil fuels.
Ans .Fossil fuels are energy yielding combustible substances that have been formed millions of
years ago by compression and anaerobic heating of organic matter.
Ex coal and petroleum.

4.Write the ecological functions of forests.
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Ans .Forests regulate climate
they help in retaining rain water and its storage
they control soil erosion and occurance of floods.
5.What is chipko movement? How did this movement ultimately benefit the local populations
and the environment.
Ans.It was a movement initiated by local people in Reni Village of Gharwal Region to oppose

and protect trees in the forest.

6. .How do the forests get depleted? What are its consequences?

Ans. Clearing forests for agriculture, roads canals, human habitation and building dams.
Consequences: less rain fall, climatic change.

7 .Suggest any two measures for controlling Co, levels in the atmosphere.

Ans. 1.Increased vegetation cover.

2. Using alternate sources of energy.

8 Why are Arabari forests of Bengal known to be good example of conserved forests.

Hint .Sal forests of south western districts of West Bengal regenerated with people participation.
Ans. Because villagers were involved in the protection of 1272 hectares of badly degraded sal
forests. In return for help in protection villager,s were given employment in both silviculture and
harvesting operations. 25% of final harvest was given to them and they were allowed fuel wood

and fodder collection on nominal fee.
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9.Why are environmentalists insisting upon sustainable natural resource management?Give any
three reasons.
Ans. Equitable distribution, controlled exploitation, minimum wastage, disposal of waste.
10. Suggest any two ways of utilising waste water.
Ans.1.Treated municipal water can be poured in irrigation channels for supply to crop fields.
2. Sewage sludge separated from waste water is a source of manure compost and bio gas.
3 MARKS QUESTIONS.

1. Briefly describe Ganga action plan.

Hint. Details of steps taken to reduce pollution.
2. Explain the methods of water harvesting

hint. check dams , khadins,kuhls etc of different states.
3. Quote three instances where human interventions saved the forests.

Hint.1. Silent valley(Kerala)
2. Garwal Himalayas.

3. Kelase Forests.:

4. T here are four main stake holders when it comes to forests and wild life Which among these
should be the authority to decide the management of forest produce? Why?

HINT people, forest department, industrialists, wild life and nature enthusiasts.

People living around the forest area

5. What is the importance of water harvesting.

Hint Importance in ground water recharging ,irrigation,drinking water supply
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6. An environmentalist on your visit to your school suggested the use of three ‘R’s to save the
environment.explain the three ‘R’s

Hint .Reduce

Reuse

Recycle.

7.What is meant by sustainable management? The environmentalists are insisting upon
sustainable natural resources management?State four advantages.

Ans .1t is controlling the use of resources in such a way so as to provide for its equitable and
continuous availability not only to the present generation without any harmful impact on the
environment.

Four advantages. .Equitable distribution, controlled exploitation,minimum wastage,disposal of
waste

8 What is a dam? Write two main advantages and two illeffects of constructing a big dam
Ans. Dam is a large water reservoir built across a stream by holding back water during rainy
seasons.

Advantages. prevention of floods, irrigation

Il effects. 1. Displacement of large people. 2. Ecological problems.

9. Why is replenishment of forests necessary?

Ans. 1. To maintain Ecological balance.

To prevent Soil erosion

To reduce the amount CO, in atmosphere and check Global Warming.

To maintain rain fall.

They control occurrence of floods.
Provides habitat to animals.

ok wn
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10. List four changes you would incorporate in your life style in a move towards sustainable use

of available resources.

Hint some changes in the life style

2"° TERM
Multiple choice questions

1. Following figure represents the reproduction in

Amoeba
Yeast
Plasmodium
None of these

o0 o

2. Given below are the stages of binary fission in Amoeba.Which one out of the following would
you select as the correct sequence of these stages?

P o
i £ \ 7 \
i pv;@ ! \ -
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S
¢ D
a. AB,C,D
b. D,C,AB
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c. BDAC
d CADB

3..Twenty dry raisins were soaked in 50ml of water and kept for one hour at 50 C.Which out of
the following was the correct observation?

a. 8 raisins absorbed water,12 did not

b. 10 raisins absorbed water,10 did not

c. 15 raisins absorbed water,5 did not

d. All the 20 raisins absorbed water
4.Raisins kept in water swell up because water is

a) hypotonic

b) isotonic

c) hypertonic

d) exosmosis.
5.Raisins absorb water and swell up due to

a) Plasmolysis.

b) Deplasmolysis

c) Endosmosis.

d) Exosmosis.
6.Some raisins weighed 10 g before they were placed in water for few hours.The raisins were
then removed wiped and weighed again, their weight was now found to be 12.5gm.The percent
of water absorbed by them is

a)2.5%

b)5%

€)12.5%

d)25%
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7..Before the weighing, the wet raisins are wiped off by
a) cloth
b) tissue paper
c) cotton wool

d)blotting paper.

8.10 g of raisins were placed in pure water for 1 hr. On weighing again it was found that raisins
now weigh 12 g. What is the percentage of water absorbed by raisins?
a)2%
b)20 %
c10%
d30%
9. Raisins kept in water gained 10%,20%,25%and 30% weight. Which lot was kept for longest.
a)first.
b)second.
c)third
d)fourth.
10. For observing yeast cells under microscope it was stained with the safranine so that the wall
will appear
a. black b. yellow c.deep blue  d. Pinkish red.

11. In bread mould, the reproduction takes place by
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a. Fragmentation b. Spore formation c. Multiple fission d. Binary fission
12. Regeneration occurs in
a Rhizopus b. Plasmodium c. Planaria  d.Mucor

13. Which of the following sketches does not illustrate budding in yeast?

i §.0

14. A slide of Amoeba with elongated nucleus would represent

a. Multiple fission  b. Binary fission c. Budding d. Sporulation.

15. To observe the yeast bud clearly, we should observe the slide first under the low power and

then under high power to observe

a. Less area b. Wide area c. spore formation. d. More buds.
16.

a

b

c

d

In the figure showing budding in yeast, the structures a,b,c &d should be labelled respectively as

a. Nucleus of bud, bud, yeast , nucleus
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17.

Dividing nucleus of bud, bud, yeast , nucleus
Nucleus of bud, bud, yeast, dividing nucleus of yeast.
Dividing nucleus of yeast, yeast, bud, nucleus of bud

Which stage out of those marked a,b,c,d is showing binary fission in Amoeba

/
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