& Paclasalai’s

weoo lelegram Groups!

( smeolIB@ H6p 2 eiten eIBens Hefld CFUIH Gupaled Rewewruiad! )

e Padasalai's NEWS - Group
https://t.me/joinchat/NIfCqVRBNj9hhV4wu6 NgA

e Padasalai's Channel - Group
https://t.me/padasalaichannel

e Lesson Plan - Group
https://t.me/joinchat/NIfCqVWwo5iL-21gpzrXLw

e 12th Standard - Group
https://t.me/Padasalai 12th

e 11th Standard - Group
https://t.me/Padasalai 11th

e 10th Standard - Group
https://t.me/Padasalai 10th

e 9th Standard - Group
https://t.me/Padasalai 9th

e 6th to 8th Standard - Group
https://t.me/Padasalai 6to8

e 1stto 5th Standard - Group
https://t.me/Padasalai 1to5

e TET -Group
https://t.me/Padasalai TET

e PGTRB - Group
https://t.me/Padasalai PGTRB

e TNPSC - Group
https://t.me/Padasalai TNPSC



https://t.me/joinchat/NIfCqVRBNj9hhV4wu6_NqA
https://t.me/padasalaichannel
https://t.me/joinchat/NIfCqVWwo5iL-21gpzrXLw
https://t.me/Padasalai_12th
https://t.me/Padasalai_11th
https://t.me/Padasalai_10th
https://t.me/Padasalai_9th
https://t.me/Padasalai_6to8
https://t.me/Padasalai_1to5
https://t.me/Padasalai_TET
https://t.me/Padasalai_PGTRB
https://t.me/Padasalai_TNPSC

www.Padasalai.Net www.TrbTnpsc.com

9eLECTION

SCIENCE

10,

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net www.TrbTnpsc.com

SCIENCE

TENTH STANDARD

(Based On NEW SYLLABUS)

© 94430 43338
94430 46662
Publishers: © 0452- 2623530

ANBU NILAYAM

15, PUDHUMANDAPAM MADURAI - 625001.

PRICE % 240

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net www.TrbTnpsc.com

SELECTION 10 SCIENCE 2 CONTENTS
UNIT TITLE PAGE NO
PHYSICS
1. Laws of Motion 3
2. Optics 15
3. Thermal Physics 26
4, Electricity 34
5. Acoustics 48
6. Nuclear Physics 58
CHEMISTRY
7. Atoms and Molecules 71
8. Periodic Classification of Elements 82
9. Solutions 94
10. Types of Chemical Reactions 102
1. Carbon and its Compounds 114
12. Plant Anatomy and Plant Physiology 127
BIOLOGY
13. Structural Organisation of Animals 137
14. Transportation in Plants and Circulation in Animals 146
15. Nervous System 163
16. Plant and Animal Hormones 177
17 Reproduction in Plants and Animals 192
18. Heredity 206
19. Origin and Evolution of Life 219
20. Breeding and Biotechnology 230
21. Health and Diseases 243
22. Environmental Management 257
23. Visual Communication. 272
Practicals

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net www.TrbTnpsc.com

SELECTION 10 SCIENCE 3 Unit - 1

"SELECTION
10 SCIENCE ;

( PHYSICS)
(1. Laws of Motion

TEXT BOOK EVALUATION
l. Choose the correct answer:
1) Inertia of a body depends on
a) weight of the object b) acceleration due to gravity of the planet
¢) mass of the object d)Botha &b Ans:c)mass of the object
2) Impulse is equals to
a) rate of change of momentum  b) rate of force and time
¢) change of momentum d) rate of change of mass
Ans : ¢c) change of momentum
3) Newton's lll law is applicable
a) for a body is at rest b) for a body in motion
c)botha &b d) only for bodies with equal masses
Ans:c)botha&b
4) Plotting a graph for momentum on the X-axis and time on Y-axis. slope of
momentum-time graph gives

a) Impulsive force b) Acceleration

c) Force d) Rate of force  Ans : ¢) Force
5) In which of the following sport the turning of effect of force used
a) swimming b) tennis

c) cycling d) hockey Ans : ¢) cycling

6) The unit of 'g' is m s™. It can be also expressed as

a)cms” b) N kg™

c) Nm?kg” d) cm’s? Ans : b) Nkg™”

7) One kilogram force equals to

a) 9.8 dyne b)9.8 x 10*N

c) 98 x 10* dyne d)980dyne Ans:c)98 x10°dyne

8) The mass of a body is measured on planet Earth as M kg. When it is taken to
a planet of radius half that of the Earth then its value will be kg
a)4M b) 2M c) M/4 d M Ans : c) M/4
9) If the Earth shrinks to 50% of its real radius its mass remaining the same, the
weight of a body on the Earth will
a) decrease by 50% b) increase by 50%
c) decrease by 25% d) increase by 300%
Ans : ¢) decrease by 25%
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10) To project the rockets which of the following principle(s) is /(are) required?
a) Newton's third law of motion b) Newton's law of gravitation
c) law of conservation of linear momentum d)bothaandc

Ans :d) bothaandc

II. Fill in the blanks.

1. Toproduce adisplacement isrequired
Ans:Force
2. Passengers lean forward when sudden brake is applied in a moving vehicle. This can
be explained by Ans :inertiaofmotion
3. By convention, the clockwise moments are taken as and the
anticlockwise moments are taken as Ans : negative, positive
4, isusedtochangethe speedofcar. Ans : Gears
5.A manofmass 100 kg has aweight of atthe surface ofthe Earth

Ans : 980 N(w=mg=100x9.8=980N)

lll. State whether the following statements are true or false. Correct the statement
ifitisfalse:
1.Thelinearmomentum ofasystem of particles is always conserved.
Ans:True

2.Apparentweightof apersonis always equal to his actualweight

Ans : False. Apparent weight of a person Is not equal to his actual weight
3. Weightofabodyis greateratthe equatorandless atthe polarregion.

Ans :False.Weightofabodyisless atthe equatorand greater atthe polarregion.
4. Turning a nut with a spanner having a short handle is so easy than one with a long
handle.

Ans : False. Turning a nut with a spanner having a short handle is so difficult than
onewithalonghandle.
5. There is no gravity in the orbiting space station around the Earth. So the astronauts
feelweightlessness.

Ans : False. Since the space station and astronauts have equal acceleration,
they are underfree fall condition. Hence the astronauts feel weightlessness.

IV. Match the following.

Columnl Columnli
a.Newton'sllaw - 1.Propulsionofarocket
b.Newton's Il law - 2. Stable equilibriumofabody
c.Newton's Il law - 3.Lawofforce

d.Lawof conservation
of Linear momentum

4. Flying nature of bird

Ans:
Columnl Columnli
a.Newton'sllaw - 2.Stableequilibriumofabody
b.Newton's Il law - 3.Lawofforce
c.Newton'slll law - 4.Flyingnature of bird
d.Law of conservation
of Linearmomentum - 1.Propulsionofarocket
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V.Assertion & Reasoning
1. Assertion: The sum of the clockwise moments is equal to the sum of the
anticlockwise moments.
Reason: The principle of conservation of momentum is valid if the external force on the
systemis zero.
Markthe correctchoiceas
(a) If boththe assertion and the reason are true and thereason is the correct explanation
ofassertion.
(b) If both the assertion and the reason are true, but the reason is not the correct
explanation ofthe assertion.
(c)Assertionistrue, butthereasonisfalse.
(d)Assertionisfalse, butthereasonistrue.

Ans: (b) If both the assertion and the reason are true, but the reason is not the
correctexplanation ofthe assertion.

2.Assertion: The value of'g' decreases as heightand depth increases from the surface
ofthe Earth.
Reason:'g'depends onthe mass ofthe objectand the Earth.
Markthe correctchoiceas
(a) If both the assertion and the reason are true and the reason is the correct explanation
ofassertion.
(b) If both the assertion and the reason are true, but the reason is not the correct
explanation ofthe assertion.
(c)Assertionistrue, butthereasonisfalse.
(d)Assertionisfalse, butthe reasonistrue.
Ans: (c)Assertionis true,butthereasonisfalse.

VI.Answer briefly.
1. Define inertia. Give its classification.
Inertia:
Ability of abody to maintainits state of restor motionis called inertia.
Classification:
(i) Inertia of rest
(ii) Inertia of motion
(iii) Inertia of direction

2. Classifythe types offorce based on theirapplication.

Types offorce Application
(i) Like parallelforce - Pullingacart
(ii) Unlike parallelforces - Tugofwar

3.l1fa5Nand a15 N forces are acting opposite to one another. Find the resultant
forceand the direction of action oftheresultantforce

5N @ 15N
- — —_——

(iYTheresultantforce=5N-15N=-10N
(ii) The resultantforce is directed along the greaterforce (15N)
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4.Differentiate mass and weight.
Mass Weight
(i) Quantity of matter contained (i) Gravitational force exerted on a body
inthe body duetotheearth's gravity alone

(i) Its Sl unitis Kilogram (Kg) (i) Its Slunitis Newton (N)

(iii)Remains the same (iii) Varies from place to place

(iv) Fundamental quantity (iv) Derived quantity

5. Define momentofacouple.

Rotating effectof couple isknown as the moment ofa couple.

Moment of the couple is measured by the product of any one of the forces and the
perpendiculardistance betweentwo forces.

Momentofacouple= Forcex Perpendiculardistancebetweenthelineof

action offorces
| M=FXS
Its S1Unitis Newton meter (Nm)

6. State the principle of moments.
Principle of Moments
When a number of like or unlike parallel forces act on arigid body and the body is in
equilibrium, then the algebraic sum of the moments in the clockwise direction is equal to
the algebraic sum of the moments in the anticlockwise direction.
Momentin clockwise direction_Momentin anticlockwise direction
F.,xd,=F,Xd,

7.State Newton's second law.
Newton's SecondLaw:

The force acting on a body is directly proportional to the rate of change of linear
momentum of the body and the change in momentum takes place in the direction of the
force.

_ m(v-u)
ot

F

8. Why a spanner with a long handle is preferred to tighten screws in heavy
vehicles?
* Momentofforce = ForcexPerpendiculardistance
1 = FXd
* Ifaspannerhave alonghandle the perpendiculardistance willbe large
* So,momentof forceislarge
* Hence aspannerwith along handleis preferred to tighten screws in heavy vehicles.

9. While catching a cricket ball the fielder lowers his hands backwards. Why?
Because the fielder experiences a smaller force for a longer interval of time to catch
theball, resultinginalesserimpulse on his hands.
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10. Howdoes an astronautfloatinaspace shuttle?

* Astronauts are not floating but falling freely around the earth due to their huge
oribital velocity. Since spacestation and astronauts have equal acceleration, they are
under free fall condition.

* Hence, boththe astronauts and the spacestation arein the state of weightlessness.

VIl. Solve the given problems
1. Two bodies have a mass ratio of 3:4 The force applied on the bigger mass
produces an acceleration of 12 ms”.What could be the acceleration of the other
body, ifthe same force acts oniit.
m 3
Theratio of mass oftwobodies = ?1 = T = 34
2

The acceleration produced by the bigger mass ofabodya, = 12ms™

Acceleration ofthe otherbodya,=?

Same force acts onthe body

& F,=F,
m,a, = m,a,
m,
a,= — Xa,
m,
a,= —x12= 16ms®

Acceleration ofthe otherbody a,=16ms™

2. Aball of mass 1 kg moving with a speed of 10 ms-1 rebounds after a perfect
elastic collision with the floor. Calculate the change in linear momentum of the
ball.

Mass ofaball, m = 1kg
Initial velocity ofaballu = 10ms”
Final velocity ofaballv = -10ms”
Initialmomentum ofthe ball, P, = mu
P, = 1X10 =10kgms”
Final momentum of the ball, P, = mv =1X(-10) =-10kgms™
Changeinlinearmomentum AP = P,-P, =(-10-10)kgms™
Changeinlinearmomentumoftheball = -20kgms”

3. Amechanic unscrew a nut by applying a force of 140 N with a spanner of length
40 cm. What should be the length of the spanner if a force of 40 N is applied to
unscrew the same nut?

Force, F, = 140N
Lengthofspanner,d, = 40cm=0.4m
The momentofaforce M = F,xd,
= 140x0.4 = 56Nm
Force, F, = 40N
Lengthofspanner,d, = ?
The momentofaforce M = 56Nm
M = F,xd,
M 56
d, = F = 4—0 =1.4m=140cm;lengthofspannerd, =140 cm
2
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4. Theratio of masses oftwo planets is 2:3 and the ratio of their radiiis 4:7 Find the
ratio of theiraccelerations due to gravity.

M 2
Theratio of masses oftwoplanets = ﬁ = ? = 2:3
2
T = R 4
Theratio oftheirradii = — = — =47
R, 7
9
Theration oftheiraccelerations due togravity = ? = ?
2
GM GM, GM,
g = — » 9= ; g9, = 5o
R? R’ R,
GM,/R;? GM R, M R, \?
i = 1 12 = 21 X 2 2 1 X I 2
g, GM,/R, R, GM, M, \R1
2 71\’
3 4
d 2 49 49

= X =
d, 3 16 24
Theratio oftheiraccelerationduetogravity=g,:9, = 49:24

VIIl. Answerindetail.
1.Whatare the types of inertia? Give an example foreach type.
Types of Inertia :

a) Inertia of rest: Th e resistance of abody to change its state of rest is called inertia
of rest.

b) Inertia of motion: Th e resistance of a body to change its state of motion is called
inertiaof motion.

c) Inertia of direction: The resistance of a body to change its direction of motion is
calledinertiaofdirection.
Examples of Inertia:
* An athlete runs some distance before jumping. Because, this will help him jump
longer and higher. (Inertia of motion)
* When you make a sharp turn while driving a car, you tend to lean sideways, (Inertia
ofdirection).
* When you vigorously shake the branches of a tree, some of the leaves and fruits are
detached and they falldown, (Inertia of rest).

2. State Newton's laws of motion?
() NEWTON'S LAWS OF MOTION
Newton's FirstLaw:
This law states that every body continues to be in its state of rest or the state of
uniform motion along a straightline unlessitis acted upon by some external force.

(ii) NEWTON'S SECOND LAWOF MOTION:

"The force acting on a body is directly proportional to the rate of change of linear
momentum of the body and the change in momentum takes place in the direction of the
force".
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(iil)NEWTON'S THIRD LAW OF MOTION :
'For every action, there is an equal and opposite reaction. They always act on two
differentbodies’'.

3.Deducethe equation ofaforce using Newton's second law of motion.

Let, 'm' be the mass of a moving body, moving along a straight line with an initial
speed 'U’ After a time interval of 't', the velocity of the body changes to 'v' due to the
impactofan unbalanced externalforce F.

Initialmomentum ofthe body P,= mu
Finalmomentum ofthe body P,= mv
ChangeinmomentumAp=P,-P,=mv -mu

By Newton's second law of motion,

Force, F a.rate of change of momentum
F achangein momentum/time
mv-mu km (v-u)
Fo — ; F= —
t t
Here, kis the proportionality constant. k=1 inall systems of units. Hence,
m(v-u)

t
Since, acceleration =changein velocity/time, a=(v-u)/t. Hence, we have
F=mxa
Force =mass x acceleration

F=

4._State and prove the law of conservation oflinear momentum.
Law of Conservation oflinearmomentum:

There is no change in the linear momentum of a system of bodies as long as no net
externalforce acts onthem.

Let us prove the law of conservation of linear momentum with the following
illustration: U u F Fa W Vs

—_— e e al. e —a

(Conservation oflinear momentum)
Proof:
Lettwo bodies Aand B having masses m,and m,move with initial velocity u,and u,in
a straight line. Let the velocity of the first body be higher than that of the second body.
i.e., u>u,. During an interval of time t second, they tend to have a collision. After the
impact, both of them move along the same straight line with a velocity v, and v,
respectively.

ForceonbodyBduetoA,

Fo=m, (v,-u,)/t
ForceonbodyAduetoB,

F.=m, (v,-u)/t

By Newton's Il law of motion,

Actionforce =Reactionforce
F, = -Fg
m, (v,-u,)/t = -m, (V,-u,)/t
m,v,+m,v, =m,u,+m,u,
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The above equation confirms in the absence of an external force, the algebraic sum
of the momentum after collision is numerically equal to the algebraic sum of the
momentum before collision.

Hencethelaw of conservation linear momentumis proved.

5.Describerocket propulsion.
Rocket Propulsion:

Propulsion of rockets is based on the law of conservation of linear momentum as
well as Newton's Il law of motion. Rockets are filled with a fuel (either liquid or solid) in
the propellant tank. When the rocket is fired, this fuel is burnt and a hot gas is ejected
with a high speed from the nozzle of the rocket, producing a huge momentum. To
balance this momentum, an equal and opposite reaction force is produced in the
combustion chamber, which makes the rocket project forward.

While in motion, the mass of the rocket gradually decreases, until the fuel is
completely burnt out. Since, there is no net external force acting on it, the linear
momentum of the system is conserved. The mass of the rocket decreases with altitude,
which results in the gradual increase in velocity of the rocket. At one stage, itreaches a
velocity, which is sufficient to just escape from the gravitational pull of the Earth. This
velocity is called escape velocity. (This topic will be discussed in detail in higher
classes).

6. State the universal law of gravitation and derive its mathematical expression.
Newton's universal law of gravitation :

This law states that every particle of matter in this universe attracts every other
particle with a force. This force is directly proportional to the product of theirmasses and
inversely proportional to the square of the distance between the centers of these
masses. The direction of the force acts along the line joining the masses.

Force between the masses is always attractive and it does not depend on the
medium where they are placed.

Q- -0
—_—

r

Gravitationalforce betweentwo masses
Let, m,and m,be the masses oftwobodies Aand B placed r metre apartin space

Force Fom,xm,
Fal/r
On combining the above two expressions
Fo m,xm,

F=Gm,m,

Where Gisthe universal gravitational constant.
Its valuein Slunitis 6.674x10"Nm’*kg™.

7.Givethe applications of universal law gravitation.
Application of Newton's law of gravitation:

1) Dimensions of the heavenly bodies can be measured using the gravitation law.
Mass ofthe Earth, radius of the Earth, acceleration due to gravity, etc. can be calculated
with ahigheraccuracy.
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2)Helpsindiscovering new stars and planets.

3) One of the irregularities in the motion of stars is called 'Wobble' lead to the
disturbance in the motion of a planet nearby. In this condition the mass of the star can be
calculated using the law of gravitation.

4) Helps to explain germination of roots is due to the property of geotropism which is
the property ofarootrespondingto the gravity.

5)Helps to predict the path of the astronomical bodies.

IX.HOT Questions

1. Two blocks of masses 8 kg and 2 kg respectively lie on a smooth horizontal
surface in contact with one other. They are pushed by a horizontally applied force
of 15N. Calculate the force exerted onthe 2kg mass.

MassofblockA,m, = 8kg ~—F, =
Mass of block B, m, = 2kg A
Appliedforce, F = 15N B

|F=F1=F2=15N| m,a, F m.a,
TheforceactingonB, F,=15N
TheforceactingonA, F,=-15N
Accordingto third law of Motion = |F1 =-F, | |Action =-Reaction |
Force exertedon2kgmass = 15N

2. A heavy truck and bike are moving with the same kinetic energy. If the mass of
thetruckis fourtimes that ofthe bike, then calculate the ratio oftheirmomenta.

Mass of bike = m,
Massofheavytruck = m,
m, = 4m,
Same Kineticenerg
SolV=V,=V, |
Momentum p = mv
P, = m1v1=m1v

Ratio oftheirmomenta
P mVvV m, . P m,

1
P. m,V m, P, 4m, 4
Ratiooftheirmomenta=1:4

3. "Wearing helmet and fastening the seat belt is highly recommended for safe
journey” Justify youranswerusing Newton's laws of motion.

Accordingto Newton's first law,

If we don't wear a seat belt, we will move forward due to a sudden brake. Because,
our vehicle comes to a quick stop. But our body continues in the state of motion due to
inertia. So, we will getinjury.

Accordingtothe secondlaw of motion,

When we are wearing our seat belt, it supplies the force to decelerate us in the event
of crash. Sothatwe don'thitthe windshield.

Accordingtothird law of motion ,

Duringcrashifwe don'twear helmet, we will get head injury.
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Additional Questions:
I. Choose the correct answer.
1. 'Push'or'Pull'iscalledas................

a)inertia b) momentum c)force d) power Ans :c)force
7N 45 S— deals withthe bodies, which are atrestunderthe action offorces
a)Statics b)Dynamics c)Kinematics d)Kinetics Ans :a) Statics
3. Accordingto........... , the natural state of earthly bodies is ‘rest’
a)newton b) Galileo c)Aristotle d)Fleming Ans :c)Aristotle

4. Anathlete runs some distance before jumpingtojump longer and higher. Itis

a)inertia of motion b)inertia of direction

c)inertiaofrest d)inertiaof body Ans :a)inertiaof motion
5. TheSlunitofmomentumis.........c....

a)kgms™ b) kgms™ c) kgms' d)kgms? Ans:b) kgms™
6. Slunitofmomentoftheforceis.........c....

a)Nm? b) Nm® c)Nm d)Nm* Ans:c)Nm
7. IN=....cccoreens dyne.

a)10® b) 10° c)10* d)10° Ans:d)10°

8. Iftheliftis moving downward withan acceleration'a’,the apparentweightis
.............. thanthe actual weight

a)greater b)lesser c)more d)equal Ans:b)lesser
9. Newton'slawof.............. helpsindiscovering newstars and planets.

a)motion b) gravitation c)rest d)inertia  Ans:b)gravitation
10. The Slunitofweightis..............

a) kgf b) cgf c)mg d)Nm Ans :a) kgf
Il.Fillinthe blanks.
1. . .isthe study of moving bodies under the action of forces.

Ans :Dynamics

2. ... = . deals with the motion of bodies without considering the cause of
motion. Ans :Kinematics
3 s deals with the motion of bodies considering the cause of motion

Ans :Kinetics
4. If moving body naturally comes to rest without any external force, the motion is

termedas .......... Ans :natural motion
5. When dropped from a heightin vacuum, bodies of different size, shape and mass fall
at ........ Ans :samerate

6. Whenyou make asharp turnwhile driving a car, youtend to lean sideways because of
........... Ans :inertiaofdirection

7.The ........... measures the impact of aforce onabody Ans :linearmomentum
8.Forceis ........... quantity Ans :vector

9. Rotating effectofacoupleisknownas ........... Ans:momentofacouple
10. Slunitofforceis ........... Ans :newton (N)

11. Slunitof gravitational unitofforceis............ Ans: kilogramforce

12.Alargeforce acting foravery shortinterval oftimeiscalledas ...........

Ans :impulsive force
13. The velocity of the rocket to escape from the gravitational pull of the Earth is called
........... Ans: escapevelocity
14. Slunitofaccelerationduetogravityis............ Ans:ms”
15.Thevalueof'g'is........... Ans:9.8ms*
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16.Thevalueof'G'is............ Ans :6.674X10"'Nm’kg™
17.The massofthe Earthis............ Ans :5.972X10*kg
18.Therelationbetween'g'and 'G'is........... GM

Ans: |g=—;
19.Thevalueof'g'is .......... inthe polarregionand............ atthe equatorial region.

Ans :maximum, minimum
20.Thevalue of acceleration due to gravity on the surface ofthemoonis...........
Ans:1.625ms™
21. When the person in a lift moves down with an acceleration (a) equal to the
accelerationdueto gravity (g) (i.e)whena=g, thismotioniscalled ...........

Ans :freefall
22.0Oneoftheirregularities inthe motion of starsis called............ Ans :wobble
Ill. Match the following

quantity formula
a)linearmomentum (p) - i)mg
b) moment offorce(1) - iiymVv
c)Force (F) - iii) F Xt
d)Impulse (J) - iv)FXd
e)Weight (w) - v)ma
Ans:

quantity formulla
a) linearmomentum(p) - ii) mV
b) momentofforce(1) - iv)FXd
c)Force (F) - v)ma
d) Impulse (J) - iii) FXt
e)Weight (w) - i) mg

IV. Short questions.

1. Define balanced and unbalanced forces.

If the resultant force of all the forces acting on a body is equal to zero, then the
body will be in equilibrium. Such forces are called balanced forces. If the resultant
force is not equal to zero, then it causes the motion of the body due to unbalanced
forces

2.Define moment of force.
The rotating or turning effect of a force about a fixed point or fixed axis is called
moment ofthe force aboutthatpointortorque (1).

3. Define couple.
Two equal and unlike parallel forces applied simultaneously at two distinct points
constituteacouple.

4.Define unitforce.
The amount of force required to produce an acceleration of 1 m sin a body of mass
1kgiscalled'unitforce’.

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net www.TrbTnpsc.com

SELECTION 10 SCIENCE 14 Unit - 1

5. Give an example for newton's third law of motion.
When a person swims he pushes the water using the hands backwards (Action), and
the water pushes the swimmerin the forward direction (Reaction).

6. Whatis meantby acceleration due to gravity ?
The acceleration of the body is due to the Earth's gravitational force. So, itis called
as'acceleration due to gravity of Earth'. Itisdenoted by'g'. The value ofg=9.8ms™

7.Whatare the applications of Torque?
(i) Gears
(ii) Seasaw
(iii) Steering wheel

8. Define Impulse.

When a force F acts on a body for a period of time' t', then the product of force and
timeisknownas'impulse'

Impulse, J=F Xt

9. Define the state 'weightlessness'
Whenever a body or a person falls freely under the action of Earth's gravitational
force alone, itappearsto have zeroweight. This state isreferred to as ‘weightlessness’
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[ 2. Optics }

TEXT BOOK EVALUATION

l. Choose the correct answer:
1. The refractive index of four substances A, B, C and D are 1.31, 1.43,1.33, 2.4
respectively. The speed of light is maximum in
a)A b) B c)C d)D Ans: a)A
2. Where should an object be placed so that a real and inverted image of same
size is obtained by a convex lens
a)f b) 2f c) infinity d) between f and 2f Ans : 2f
3. Asmall bulb is placed at the principal focus of a convex lens. When the bulb
is switched on, the lens will produce
a) a convergent beam of light b) a divergent beam of light
c) a parallel beam of light d) a coloured beam of light

Ans : ¢) a parallel beam of light
4. Magnification of a convex lens is
a) Positive b) negative
c) either positive or negative d) zero Ans : ¢) either positive or negative
5. A convex lens forms a real, diminished point sized image at focus. Then the
position of the object is at

a) focus b) infinity

c) at 2f d) between f and 2f Ans : b) infinity
6. Power of a lens is -4D, then its focal length is

a)4m b) -40m c)-0.25m d)-2.5m Ans:c)-0.25m
7. In a myopic eye, the image of the object is formed

a) behind the retina b) on the retina

c) in front of the retina d) on the blind spot  Ans : ¢) in front of the retina
8. The eye defect ‘presbyopia’ can be corrected by

a) convex lens b) concave lens

C) convex mirror d) Bi focal lenses Ans : d) Bifocal lenses

9. Which of the following lens would you prefer to use while reading small
letters found in a dictionary?
a) A convex lens of focal length 5cm b) A concave lens of focal length 5 cm
c) A convex lens of focal length 10 cm d) A concave lens of focal length 10 cm

Ans : a) A convex lens of focal length 5 cm
10. If V,, V,, Vi be the velocity of blue, green and red light respectively in a
glass prism, then which of the following statement gives the correct relation?

a) Ve =V, =V, b) Ve> V. >V,

C) Vg <V <V, d) Vg <Vg> Vi Ans : b) V>V, >V,

II. Fill in the blanks.

1.The path ofthelightiscalledas........... Ans :ray of light

2. Therefractive indexof atransparent mediumis always greaterthan......... Ans:1

3. Ifthe energy ofincident beam and the scattered beam are same, then the scattering of
lightiscalledas.......... scattering Ans:elastic

4. According to Rayleigh's scattering law, the amount of scattering of light is inversely
proportional to the fourth powerofits.............. Ans:wavelength
5.Amountoflightenteringintothe eyeis controlledby............ Ans:lIris
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lll. True orFalse. If false correct it.
1. Velocity of lightis greaterin denser medium thanin rarermedium

Ans: False. Velocity oflightisless indensermediumthaninrarermedium
2.The poweroflens depends on the focal length ofthelens

Ans:True.
3. Increaseinthe converging power of eye lens cause 'hypermetropia’

Ans: False.Increase inthe converging power ofeyelens cause 'myopia"
4.The convexlensalways gives small virtualimage.

Ans: False. The convexlens always gives realimage.

IV. Match the following.
Column-I1 Column-Ii
1) Retina - a) Pathwayoflight
2) Pupil - b) Farpointcomescloser
3) Ciliary muscles - ¢) nearpointmovesaway
4) Myopia - d) Screenoftheeye
5) Hypermetropia - e) Powerofaccommodation
Ans:
Column-I Column-Ii
1) Retina - d) Screenoftheeye
2) Pupil - a) Pathwayoflight
3) Ciliarymuscles - e) Powerofaccommodation
4) Myopia - b) Farpointcomescloser
5) Hypermetropia - c¢) nearpointmovesaway

V.Assertion andreasoningtype
Markthe correctchoice as
1. Assertion: If the refractive index of the medium is high (denser medium) the velocity
ofthelightinthat medium will be small
Reason: Refractive index of the medium is inversely proportional to the velocity of the
light
a) If both assertion and reason are true and reason is the correct explanation of
assertion.
b) If both assertion and reason are true but reason is not the correct explanation of
assertion.
c)Assertionistrue butreasonisfalse.
d)Assertionisfalse butreasonistrue.

Ans : a) If both assertion and reason are true and reason is the correct
explanation of assertion.

2.Assertion: Myopiais due tothe increasein the converging powerofeye lens.
Reason: Myopia canbe corrected with the help of concavelens.
a) If both assertion and reason are true and reason is the correct explanation of
assertion.
b) If both assertion and reason are true but reason is not the correct explanation of
assertion.
c)Assertionistrue butreasonisfalse.
d)Assertionisfalse butreasonistrue.

Ans : b) If both assertion and reason are true but reason is not the correct
explanation of assertion.
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VI.Answer briefly.
1.Whatis refractive index?
The ratio of speed of light in vacuum to the speed of light in a medium is defined as
refractiveindex'n' ofthe medium.
speed oflightin vacuum

refractiveindex 'u'=
speed oflightin medium

2.5tate Snell's law.

The ratio of the sine of the angle of incidence and s | ne of the angle of refraction is
equaltotheratloofrefractlvelndlces ofthe two media. This lawis also known as Snell's

sini TR

sinr M,

3. Draw aray diagram to show the image formed by a convex lens when the object
is placed between F and 2F.
Objectplaced betweenF and 2F

i M
When an object is placed in between the F and 2F, a ‘W\
real and inverted image is formed beyond 2F,. The size & 4 o8
oftheimage s biggerthan that ofthe object (Figure ). 2 5 M‘*

Object placed between F and 2F

4.Define dispersion oflight

When a beam of white light is refracted through any transparent media such as
glass or water, it is split into its component colours. This phenomenon is called as
'dispersion oflight'.

5. State Rayleigh's law of scattering
The amount of scattering of light is inversely proportional to the fourth power of its
wavelength.
1

Amount of scattering 'S’ a ;  A-wavelength
A'd.
6. Differentiate convexlens and concave lens.
ConvexlLens Concavelens

1) Aconvexlensisthickerinthemiddle | Aconcavelensisthinnerinthe middle

thanatedges. than atedges.
2) Itisaconverginglens. Itisadiverginglens.
3) ltproduces mostlyrealimages. Itproduces virtualimages.
4) ltisusedtotreathypermeteropia. Itis usedtotreat myopia.

7.Whatis powerofaccommodation of eye?
The ability of the eye lens to focus nearby as well as the distant objects is called
power of accommodation of the eye.

10 sci -2
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8.Whatare the causes of 'Myopia'?
(i) Thelengthening of eye ball
(ii) The focal length of eye lense isreduced.

9. Why does the sky appearinblue colour?

When sunlight passes through the atmosphere, the blue colour (shorter
wavelength) is scattered to a greater extent than the red colour (longer wavelength).
This scattering causes the sky to appearin blue colour.

10. Why are traffic signals red in colour?

* In traffic signals red colour light is used to stop vehicles because it has larger wave
length.

* According to Rayleigh's scattering law the shorter wavelength colours are scattered
much more than the longerwavelength colours.

VIl. Give the answerin detail
1.Listanyfive properties of light

1.Lightis aform of energy.

2.Lightalwaystravels along astraightline.

3. Light does not need any medium for its propagation. It can even travel through
vacuum.

4.The speed oflightinvacuumorairis,c=3x%10°ms™.

5. Different coloured light has differentwavelength and frequency.

2. Explain the rules for obtaining images formed by a convex lens with the help of
ray diagram.

Rule-1: When a ray of light strikes the convex lens
obliquely at its optical centre, it continues to follow its path \Q

withoutany deviation. F Q\ F,
\\\

Rays passing through the
optical centre

Rule-2: When rays parallel to the principal axis strikes a

convex lens, the refracted rays are converged to the —’4A\\
principal focus T Q =

Rays passing parallel
to the optic axis

Rule-3: When a ray passing through the principal focus
strikes a convex lens, the refracted ray will be parallel to the . A
principal axis. ¥

Rays passing through or directed
towards the principal focus
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3. Differentiate the eye defects: Myopiaand Hypermetropia
Myopia Hypermetropia
(i)Myopiais alsoknown as Hypermetropiais alsoknown as
shortsightedness. long sightedness.
(ii) With this defect, nearby With this defectdistant objects canbe
objects canbe seenclearly. seenclearly
(i) ltoccurs due to the lengthening Itoccurs due tothe shortening
ofeye ball ofeye ball
(iv) Theimage of distant objects Theimage of nearby objects are formed
areformed before the retina behind theretina.
(v) This defectcan be corrected by This defectcanbe corrected by usinga
usingaconcavelens. convexlens.

4.Explainthe construction and working ofa‘Compound Microscope'.

Compound microscope is also used to see the tiny objects. It has better
magnification power than simple microscope.
Construction:

* A compound microscope consists of two
convexlenses.

* The lens with the shorter focal length is
placed near the object, and is called as 'objective
lens' or'objective piece’.

* The lens with larger focal length and larger
aperture placed near the observer’s eye is called

as'eyelens'or'eye piece'. 1.

* Boththelensesarefixedinanarrow tube with Image formation in compound
adjustable provision. microscope
Working:

* The object (AB) is placed at a distance slightly greater than the focal length of
objectivelens (u>f).

* A real, inverted and magnified image (A'B') is formed at the other side of the
objectivelens.

* Thisimagebehaves asthe objectfortheeyelens.

* The position of the eye lens is adjusted in such a way, that the image (A'B') falls
within the principal focus of the eye piece.

* Thiseye piece forms avirtual, enlarged and erectimage (A" B") on the same side of
the object

* Compound microscope has 50 to 200 times more magnification power than simple
microscope

VIIl.Numerical Problems:
1. Anobjectis placed at adistance 20cm from a convex lens of focal length 10cm.
Findtheimage distance and nature of the image.

Objectdistance'u’ = -20cm
Focallength 'f' = 10cm
Imagedistance'v' =2
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1 1 1
Lensformula — = — - — -
f \' u
NN . 1 -20+10
v 10  (20) ~ -200

Imagedistance v= 20cm
Theimageisformedbehind thelens.
Nature ofimage : Realandinvertedimage

Size ofimage : Same size as that of object. ; g W\‘Nﬁ

2. An object of height 3cm is placed at 10cm from a concave lens of focal length
15cm. Find the size ofthe image

Objectdistance'u’ = -10cm

Focallength 'f' = -15cm

Height of object'h’ 3cm

Theobjectis placed between'f'and o’

Image distance'v' = ?
1 1 1 1 1 1
Lensformula [— = — - — — = — o+ —
f \' u \' f u
| — -10-15 25 A1
v (-15) (-10) 150 150 6
v=-6cm
Size oftheimage:
h' v
m=h—= — ;h=3cm;v=-6cm;u=-10cm
u
] v -6 -18 -9
h'=hx —= 3x = =
u 10 10 5
h'=-1.8cm

Sizeoftheimage h' = 1.8cm
(Negative signindicates theimage formed in the downward direction)

IX. Higherorderthinking (HOT) questions:
1. While doing an experiment for the determination of focal length of a convex
lens, Raja Suddenly dropped the lens. It got broken into two halves along the axis.
If he continues his experiment with the same lens, (a) can he get the image? (b) Is
there any changeinthe focallength?

(a)Yes, hecangettheimage

(b)No, thereis nochange inthe focallength

2. The eyes of the nocturnal birds like owl are having a large cornea and a large
pupil. Howdoes it helpthem?

The eyes of the nocturnal birds having a large cornea and large pupil. These
featuresincrease theirfield of vision and an increase retinal surface help them to collect
more ambientlightduring night.
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Additional Questions & Answers:
I. Choose the best answer.
1. Thespeedoflightinvacuumis................
a)3x10°’ms’  b) 3x10°ms® ¢)3x10°ms”  d)3x10°ms? Ans :a) 3x10°ms™

2. Among the visiblelight,............. light has the lowest wavelength

a)red b) blue c)yellow d)violet Ans :d)violet
3. . is the fundamental and natural source of light

a)Moon b) Star c)Fire d)Sun Ans :d)Sun
4. _an is acomposite light which consists of light of various colours.

a) Sunlight b) Vehicle lamp

¢)IRrays d)UVrays Ans :a)Sunlight
5. Angleofrefractionisthe .............. forred.

a) highest b) smallest c¢)1 d) zero Ans :b) smallest
6. ccweiiadh scatteringis caused by pollen, dust, smoke, water droplets.

a)Rayleigh b) Tyndall c)Mie d)Raman Ans :c) Mie
7. The lines having frequencies lower than the incident frequency is called
lines.

a)Anti stokes b) Stokes

c¢)Ramanlines d)Rayleighline Ans :b) Stokes
8. i lensis called as converging lens

a)Concave b)Plane c)Convex d)Bipolar Ans :c)Convex
9. e lenses are used inwide angle spy holeindoors.

a) Concave b) Convex c)Plane d)Bipolar Ans:a)Concave
10. Ifthe magnificationis.............. 1,thenwe getadiminished image.

a)greaterthan b)lessthan

c)equalto d)equaltoorgreaterthan Ans:b)less than
11. ThevalueofID=................

a)1m” b) 1m* c)icm’ d)1icm® Ans:a)1m’
12. The diameter of a eye ballis about ................

a)2.5cm b)2.8cm c¢)2.3cm d)2.9cm Ans:c)2.3cm
13. Thelight enters through the ................ ineye

a)iris b) pupil c)cornea d)retina Ans:c)cornea
14. ...t is the centre part of the iris.

a)Cornea b) Pupil c)Retina d)Ciliary muscles Ans : b) Pupil
15. Eyelensis......cccceu.. in nature

a)concave b)plane  c)bifocal d)convex Ans : d) convex

16. If the time interval between two consecutive light pulses is less than................ )
human eye cannot distinguish them separately.

a)0.5second b)0.4second c¢)1second d)0.1second Ans:d)0.1second
17. The near pointis ......ccueuenss for normal human eye.

a)20cm b)25cm c)15¢cm d)10cm Ans:b)25cm
18. The far pointis................. for normal eye.

a)100cm b)200cm ¢)300cm d) infinity Ans : d) infinity
19, crerrrrnnnes is known as shortsightedness.

a) Hypermetropia b) Myopia

c)Presbyopia d)Astigmatism Ans : b) Myopia
20. Hypermetropia can be corrected by usinga ........cccuueu

a)convexlens b) concave lens

c) Bifocal lens d)Planelens Ans: a)convexlens
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Il.Fillinthe blanks.

1.The sources emittheirownlightarecalledas ............. . Ans:luminousobjects
2.Amongthevisiblelight, ............. .light has the highest wavelength.

Ans:red
3. Ifasource oflight produces alight of single colour, itisknownasa ........... source.

Ans : monochromatic
4.Anexampleforacomposite sourceisa .......... Ans : mercury vapourlamp
5.Thebandofcoloursistermedas ........ Ans : spectrum
6. The interacting particle ofthe mediumiscalledas........... Ans : scatterer
7. Ifthe energy of the incidentbeam of light and the scattered beam oflight are not same,
thenitiscalledas ........... Ans :inelastic scattering
< T lensis also called asdiverginglens. Ans:Concave
9.Concavelensesareusedaseyelensof........... Ans : Galilean Telescope
10.Lensformula = ........... 1 1 1

Ans (— =— — —

f v u
11.1fthe magnificationis greaterthan 1,thenwegetan ........... (enlargedimage)
12.Lens Maker'sformula ........... 1 1 1

Ans: (w 1)(R1 Rz) ]

13.Thelensformulaand lens maker's formulaare applicabletoonly...........
Ans:thinlenses

14. ........... produces virtualimages Ans:Concavelense
16..ceueeneee. isthe coloured partof eye Ans :Iris
1699, . A isthe most sensitive partof human eye Ans: Retina
17.Myopia canbe corrected by using........... Ans:concavelens
18. .. isknown aslong sightedness Ans : Hypermetropia
19. Astigmatism can be corrected by using .......... Ans :cylindrical lenses
20. Distinctvision fornormalhumaneyeis........... Ans:25cm
21. . isusedtoobservefinger prints in the field of forensic science
Ans : simple microscope
22. ........... is used by watch repairers and jewellers Ans :simple microscope
23. Travelling microscope works based on the principleof ......... Ans : vernier
24. Theleast countfortravelling microscopeis........... Ans:0.01mm
25. ... isanoptical instrumentto see the distantobjects Ans:Telescope
26. Thefirsttelescopewasinventedby........... in1608 Ans:JohannLippershey
27.Galileo made atelescopetoobserve........... Ans : distant stars
28. Galileo observed the satellites of ........... andringsof.......... through his telescope.
Ans : Jupiter, Saturn
29.Keplerinvented telescopein........... Ans:1611
30. Inrefracting telescope ........... are used Ans:lenses
31. .olanlN and............... are somerefracting telescopes
Ans : Galileantelescope, Kepleriantelescope
32.Inreflecting telescope ........... areused Ans : Parabolic mirrors
33, s and............... are somereflecting telescopes
Ans : Gregoriantelescope, Newtonian telescope
4. ... and............... are the two majortypes of telescope
Ans : Astronomical telescope, Terrestrial telescope
35. s is used to view heavenly bodies like stars, planets, galaxies and satellites.

Ans : Astronomical telescope
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36.Theimageinanastronomical telescopeis........... Ans:inverted
37. Theimageinaterrestrial telescopeis............ Ans:erect
38. ... canbeviewed evenwith thelowintensity oflight Ans:Telescope
39. Magnificationofalens(m)= ........... h' v
Ans: — =%

h u
40.Powerofalens,p=.......... Ans:1/f
41.The Slunitof powerofalensis............ Ans :dioptre
42.Lighttravelsalonga ............ Ans : straightline
43.Thedeviationinthe path oflightrayiscalled............ Ans :refraction
4. ............ isalso called as'old age hypermetropia’ Ans : presbyopia
11l. Match the following
1. [a) Snell'slaw - i)m=v/u

b) Rayleigh'slaw - iyP=1/f
c)Powerof lens - iii)sini/sinr = u,/u,
d) Magnification - iv)Sa1/A*
Ans:
a) Snell's law - iii)sini/sinr = p,/p,
b) Rayleigh's law - iv)Sa1/\!
c)Powerof lens - ii)P=1/f
d) Magnification - i)m=v/u
2. |Position ofthe object Relative size ofthe image
1) Beyond 2F - a)Infinitely large
2)At 2F - b) Diminished
3)Between F and 2F - c)Samesize
4)AtfocusF - d)Enlarged
Ans:
Position ofthe object Relative size ofthe image
1) Beyond 2F - b) Diminished
2)At 2F - c) Same size
3) BetweenF and 2F - d) Enlarged
4)AtfocusF - a) Infinitely large

IV.Assertion and Reason:

Assertion (A): Intraffic signalsred colourlightis used to stop vehicles.

Reason (R): Becauseredlightis having shorterwave length.

(i)BothAand Rare correct

(ii)BothAand Rarewrong

(iii)Ais correctand Riswrong

(iv)Aiswrong Ris correct Ans: (iif)Ais correctand Riswrong
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IV. Short questions.

1.a)Whatis spectrum?.
b) write the sequence of coloursinaspectrum.
Ans:
a)The band of coloursistermed as spectrum
b) Violet, Indigo, Blue, Green, Yellow, Orange and Red.

2.Toan astronaut, sky appears dark instead of blue. Give reason.
In space, there is no possibility of scattering of light by air molecules. Hence sky is
appearedtobedarkinstead ofbluetoanastronaut.

3.Thefocallength ofaconcave lens is 2m. Calculate the power ofthe lens.

Focallengthofaconcavelens'ff = -2m
Powerofthe concavelens'P’ = 1/f = 1/-2= -0.5D
Powerofthe concavelens =-0.5D

4.Whatisrefraction ?
When aray of light travels from one transparent medium into another obliquely, the
path ofthelightundergoes deviation. This deviation of ray of light is called refraction.

5.Whatis meantby Rayleigh's scattering ?
The scattering of sunlight by the atoms or molecules of the gases in the earth's
atmosphere is known as Rayleigh scattering.

6.Whatis Tyndall effect ?
The scattering of light rays by the colloidal particles in the colloidal solution is called
Tyndall Scattering or Tyndall Effect.

7.Define Raman scattering.
Raman Scattering is defined as "The interaction of light ray with the particles of pure
liquids ortransparentsolids, which leads to achange in wavelength orfrequency.”

8.Define stokes lines and Antistokes lines.

The lines having frequencies lower than the incident frequency is called stokes
lines and the lines having frequencies higher than the incident frequency are called
Antistokes lines.

9. Write the applications of convexlenses.

Applications Of ConvexLenses:

1.Convexlenses are used as cameralenses

2.Theyare used as magnifying lenses

3.Theyare used in making microscope, telescope and slide projectors
4.They are used to correctthe defect of vision called hypermetropia
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10. Define Magnification ofalens.
Magnification of a lens is defined as the ratio of the height of the image to the height
ofan object.

heightoftheimage h1

m = —— . = — (or)
height ofthe object h
_ Distanceoftheimage _ v
Distance ofthe object u

11. Write the applications of concave lenses.

Applications Of Concave Lenses:

1.Concavelenses are used as eye lens of 'Galilean Telescope'
2. Theyareusedinwide angle spy holeindoors.

3. Theyare usedto correctthe defect of vision called 'myopia’

12. Define powerofalens.
The power of a lens can be defined as the degree of convergence or divergence of
lightrays. Power of alensis numerically defined as the reciprocal of its focal length.

f
The Slunitof powerof alensisdioptre.

V.Detail.
1.Whatare defects ofeyes ? Howthese are rectified ?
Defects ofeye:
(i) Myopia
(ii) Hypermetropia
(iii) Presbyopia
(iv)Astigmatism
Rectification:

Shortsightedness
Long sightedness

(i) Myopia - Canbecorrectedbyusing concavelens.
(ii) Hypermetropia - Canbecorrectedbyusing convexlens.

(iii) Presbyopia - Canbecorrected byusingbifocal lens.
(iv)Astigmatism - Canbecorrected by usingcylindrical lenses

(Torroid lenses)
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3. Thermal Physics

TEXT BOOK EVALUATION
I. Choose the correct answer:
1. The value of universal gas constant

a) 3.81 mol" K" b) 8.03 mol" K

¢) 1.38 mol” K d) 8.31 mol" K" Ans :d) 8.31 mol" K"
2. If a substance is heated or cooled, the change in mass of that substance is
a) positive b) negative

C) zero d) none of the above Ans : ¢) zero

3. If a substance is heated or cooled, the linear expansion occurs along the axis
of

a)Xor-X b)Yor-Y
¢) both (a) and (b) d) (a) or (b) Ans : ¢) both (a) and (b)
4. Temperature is the average of the molecules of a substance

a) difference in K.Eand PE b)sum of P.E and K.E
c) difference in T.E and P.E d) difference in K.E and T.E

An s: ¢) difference in T.E and P.E
5. In the Given diagram, the possible direction of heat energy transformation is

a)A «B,A«<C,B «C 303 K
b)A-B,A—->C,B »C
c)A -B,A«<~C,B ->C -

d)A «<B,A ->C,B«<C Ans:a)A «<B,A «<C,B «C
Il. Fill in the blanks.

1.The value ofAvogadro number Ans: 6.023X10*/mol
2.Thetemperature and heatare quantities Ans: scalar

3. One calorie is the amount of heat energy required to raise the temperature of

of waterthrough Ans: 1gram,1°C
4.According to Boyle's Iaw the shape of the graph between pressure and reciprocal of
volumeis Ans: Straightline

lll. State whether the following statements are true or false, iffalse explainwhy?
1.Foragivenheatinliquid, the apparentexpansionis more than that ofreal expansion.
Ans : False. For a given heat in liquid, the real expansion is more than that of real
apparentexpansion.
2. Thermal energy always flows from a system at higher temperature to a system at
lowertemperature.
Ans:True.
3. According to Charles's law, at constant pressure, the temperature is inversely
proportional to volume.
Ans : False. According to Charles's law, at constant pressure, the temperature is
directly proportionaltovolume.
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IV. Match the items in column-l to the items in column-Il

Column-I Column-li
1.Linearexpansion - (a)changeinvolume
2.Superficialexpansion - (b) hotbody to cold body
3.Cubical expansion - (c)1.381X10*JK"
4.Heattransformation - (d)changeinlength
5.Boltzmann constant - (e)changeinarea

Ans:

Column-l Column-li
1.Linearexpansion - (d)changeinlength
2.Superficial expansion - (e)changeinarea
3.Cubical expansion - (a)changeinvolume
4.Heattransformation - (b) hotbody to cold body
5.Boltzmannconstant - (c)1.381X10*JK"

V.Assertion andreasontype questions
1.Assertion: Thereis no effects onotherend when one end ofthe rod is only heated.
Reason: Heat always flows from a region of lower temperature to higher temperature of
therod.
a. Both the assertion and the reason are true and the reason is the correct explanation of
the assertion.
b. Both the assertion and the reason are true but the reason is not the correct
explanation ofthe assertion.
c.Assertionistruebutthereasonisfalse.
d.Assertionisfalse butthereasonistrue.

Ans:c.Assertionis true butthereasonisfalse.

2.Assertion: Gasis highly compressible than solid and liquid
Reason: Interatomic orintermoleculardistance in the gas is comparably high.
a. Both the assertion and the reason are true and the reason is the correct explanation of
the assertion.
b. Both the assertion and the reason are true but the reason is not the correct
explanation of the assertion.
c.Assertionistruebutthereasonisfalse.
d.Assertionis false butthereasonistrue.

Ans:a.Boththe assertionand the reason are true and thereason is the correct
explanation ofthe assertion.

VI.Answerin briefly.
1. Define one calorie.

Calorie: One calorie is defined as the amount of heat energy required to rise the
temperature of 1 gram of waterthrough 1°C.
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2. Distinguish between linear, areal or superficial expansion.
Linear expansion Areal or superficial expansion
(i)whenabodyis heated (i) Ifthereisanincrease
orcooled, the length of inthe area of a solid object
the body changes dueto duetoheatingthenthe
changeinitstemperature expansioniscalled
superficial orareal
expansion
(ii) The equation for (ii) The equation for
Linearexpansionis Areal expansionis
AL AA
=o, AT =, AT
(o] o]

3.Whatis co-efficient of cubical expansion?
The ratio ofincrease in volume of the body per degree rise in temperature to its unit
volume s called as coefficient of cubical expansion. Thisisalso measured inK™.

4._State Boyle's law
Boyle's law:
When the temperature of a gas is kept constant, the volume of afixed mass of gas is
inversely proportionaltoits pressure.
Pa1/V (PV=Constant)

5.State-the law of volume
Thelawofvolume:

Charles's law was formulated by a French scientist Jacques Charles. According to
this law, When the pressure of gas is kept constant, the volume of a gas is directly
proportionalto the temperature of the gas.

VaT (or) T_ =constant

6. Distinguish betweenideal gas andreal gas.

Ideal Gas Real Gas

Ifthe atoms or molecules ofagas Ifthe atoms or molecules interact

do notinteractwith each other, then with each other with a definite amount

the gasissaidtobe anidealgasor ofintermolecularorinter atomic

perfectgas force of attraction then the gasis said
tobe Realgas

7.Whatis co-efficientof real expansion?

* Coefficient of real expansion is defined as the ratio of the true rise in the volume of
the liquid perdegreerise intemperature toits unitvolume.

* The Slunitof coefficient ofreal expansionisK™.
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8.Whatis co-efficientof apparentexpansion?

* Coefficient of apparent expansion is defined as the ratio of the apparent rise in the
volume of the liquid per degreerise intemperature toits unitvolume.

* The Slunitofcoefficient of apparent expansionis K.

VIl. Numerical problems

1.Find the final temperature of acopperrod. Whose area of cross section changes
from 10 m’ to 11 m’ due to heating. The copper rod is initially kept at 90 K.
(Coefficient of superficial expansionis 0.0021/K)

ChangeinArea AA = 11m?-10m® =1m?
Original Area A, = 10m?
Coefficientofsuperficial expansion aA= 0.0021/K ; T, = 90k
AA
= o, AT
AO
AA
AT =
A0,
1 1
Changeintemperature AT = —— =
10x0.0021 0.021
Initialtemperature T, = 90K
Finaltemperature T, = ?
Changeintemperature AT = T,-T,
= L = T,-90
0.021
1
T, =—= +90 = 137.6k
0.021
Finaltemperature,T, = 137.6K

2. Calculate the coefficient of cubical expansion of a zinc bar. Whose volume is
increased 0.25 m*from 0.3 m*due tothe change inits temperature of 50 K.

Initial volume Vo = 0.3m°
Finalvolume = 0.25m’
Changeinvolume, AV = 0.3-0.25 = 0.05m’
Original volume,V, = 0.3m’
Changeintemperature, AT = 50K
Coefficient of cubical expansion o, = ?
AV
= a, AT
Ve
AV
- aV
V XAT
0.05 0.05 \
a, = = =0.003K
0.3x50 15
Coefficientof cubical expansiona,, = 0.003K"
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VIil. Answerindetail
1.Derivetheideal gas equation.
Ideal Gas Equation:
* The ideal gas equation is an equation, which relates all the properties of an ideal
gas.Anideal gas obeys Boyle's law and Charles' law and Avogadro's law. According to
Boyle'slaw,
PV=constant.......... (1)
* Accordingto Charles's law,
V/T=constant.......... (2)
* AccordingtoAvogadro's law,
V/n=constant......... (3)
* Aftercombiningequations (1), (2)and (3), youcangetthe following equation.
PV/nT=constant...... (4)
* Theabove relationis called the combined law of gases. Ifyou consider a gas, which
contains p moles of the gas, the number of atoms contained will be equal to p times the
Avogadro number, N,.
i.e.N=PN. ..cccuvnnee. (5)
* Usingequation (5), equation (4) can be written as
PV/uN,T=constant
* The value of the constant in the above equation is taken to be K;, which is called as
Boltzmann constant (1.38 x 10 JK™). Hence, we have the following equation:

PV/uN,T=k;
PV=puN,k; T
* Here, uN,k; =R, whichistermed as universal gas constantwhose value is
8.31Jmol"K".
PV=RT............. (6)

* ldeal gas equation is also called as equation of state because it gives the relation
betweenthe state variables anditis used to describe the state ofany gas.

2. Explain the experiment of measuring the real and apparent expansion of a
liquid with aneat diagram

Experimentto measure real and apparent expansion of liquid :

* To start with, the liquid whose real and apparent expansion

istobe determinedis pouredinacontaineruptoalevel. R Zeppmien

* Mark this level as L,. Now, heat the container and the liquid = o s
using aburneras showninthe Figure. ]l—l
* [|nitially, the container receives the thermal energy and it :

2

expands. ‘
* As a result, the volume of the liquid appears to have
reduced. Mark thisreduced level ofliquid asL,. loared Ligukd

* Onfurther heating, the thermal energy supplied to the liquid L
through the containerresults in the expansion of the liquid. v
* Hence,thelevelofliquidrisestoL,. I-‘"
* Now, the difference between the levels L, and L, is called as I I
apparent expansion, and the difference between the levels L, Real and apparent

andL,is called real expansion. expansion of liquid
* Thereal expansionis always more thanthatofapparent Real expansion =L,-L,
expansion_ Apparent expansion =L,-L,
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IX.HOT question

If you keep ice at 0° C and water at 0°C in either of your hands, in which hand you
will feel more chillness? Why.

* Thehandinwhichwekeepiceat0°C feels more chillness.

* Because, Iceis more effective in cooling than water atthe same temperature.

* |cecanabsorblatentheataswell as heatenergyto attainroomtemperature.

* But,waterat0°C canabsorb heatenergy onlyto attainroom temperature.

Additional Questions & Answers:
l. Choose the best answer.

(9} .9 S—— is the primary source of thermal energy for allliving organisms.

a)Coal b) Moon ¢)Sun d)star Ans :c)Sun
2. e is defined as the degree of hotness of a body.

a)Heat b) Thermal energy

c)Solarenergy d) Temperature Ans :d) Temperature
3. Temperatureistheaverage ........... ofthe molecules.

a)kineticenergy b) potential energy

c)totalenergy d)thermal energy Ans :a)kineticenergy
4. TheSlunitoftemperatureis...........

a)ampere b) kelvin

c)celcius d)volt Ans :b)kelvin
L T S isthe absolute scale of temperature of the body.

a)OK b) 10K c)100K d)1000K Ans:a)0K
6. ThevalueforOK =.............. C

a)273° b)-273° c)283° d)-283° Ans:b)-273°
7. The Slunitofheatenergyabsorbedorevolvedis..........

a)newton b) kelvin

c)joule d)kilogram Ans:c)joule
8. Foranychange of heat, the heat gained by the cold systemiis.............. to heat
lostby the hot system.

a)less b) more c)equal d) nothing Ans:c)equal
9. For a given change in temperature, the extent of expansion is .............. in
solids thaninliquids and gases.

a)larger b)smaller c)bigger d)maximum  Ans:b)smaller
10. The Slunitof co efficient oflinearexpansionis..............

a)Cc” b)F”’ c)K" d)A” Ans:c)K'
Il.Fillinthe blanks.
1.Alllivingorganisms need aparticular............. fortheirsurvival Ans:temperature
2 e .isthe property which determines whetherabodyisin equilibrium

Ans :temperature

B T isthe property, which determines the direction of flow of heat

Ans :temperature
4. The temperature measuredinrelationto absolute zero using the kelvin scale is known

as ...co.a... Ans :absolute temperature
5. Therelationship between celsius and kelvin scale oftemperatureis ........
Ans:K=C+273
6. Thermalenergyisalsoknownas........... Ans :heatenergy
T eiennns ) eeeernenes and.......... are the methods of transmission of heat.
Ans :Conduction, Convection, Radiation
8.The processoftransferofheatenergyistermedas........... Ans:Cooling
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9. The formulafor co efficient of superficial expansionis...........

AA
Ans:| o, =
ATXA,

10. The co efficient of cubic expansion value for Aluminium is .......... Ans :7x10°k™
11. The value of coefficient of cubic expansion for water is ......... Ans :20.7x10°k’
1

12. The co efficient of cubical expansion of liquid isindependentof...........
Ans :temperature
13. If a liquid is heated without using any container, then the expansion is termed as

........... oftheliquid Ans :realexpansion
14............ is the total number of atoms per mole of the substance

Ans :Avogadro's number
15. Thevalue ofAvogadro's numberis............ Ans :6.023x10%*/mol

16.Atvery hightemperature orlow pressure areal gasesbehavesasan ...........
Ans:idealgases
17. If the atoms or molecules of a gas do not interact with each other then the gas is

called........... (ideal gas or perfect gas)
18. The value for Boltzmann's constantis .......... Ans:1.38x10%JK"

19. The value of universalgas constant is........... Ans :8.31Jmol K"
20....ccunn.en is calledideal gas equation Ans:P(V=RT)
21.ldealgasequationisalsocalledas........... Ans :equation of state
22.Allforms of matterundergo ......... onheating Ans :expansion
23.Real expansionis always........... thanthatofapparentexpansion Ans :more
24.Theformulaforreal expansionis........... Ans:L,-L,

25. Theformulafor apparent expansionis........... Ans:L,-L,

lll. Match the following

1. |a)Boyle'slaw - i)PV/nT =Const
b) Charles'slaw - ii)V/n=Const
c)Avogadro's law - iii)V/T=Const
d) Combined lawofgases - iv) PV=Const

Ans:

a) Boyle's law - iv) PV=Const
b) Charles's law - iii) V/IT=Const
c)Avogadro's law - ii)V/In=Const
d) Combinedlaw of gases - i)PV/nT =Const

IV.Short questions.

1.a) Whatis thermal equilibrium ?.
Thermal equilibrium:

Two or more physical systems or bodies are said to be in thermal equilibrium if there
isnonetflowofthermal energy between the systems.

2.Whatisthermalenergy ?
When a hot object is in contact with another cold object, a form of energy flows from
the hot objectto the cold object, whichis known as thermal energy.
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3.Whatis thermal expansion ?

* When heatenergy is supplied to abody, there canbe anincrease in the dimension
ofthe object.

* Thischangeinthe dimension due torise intemperature is called thermal expansion
ofthe object.

4. What are the types of expansion ?
1.Linearexpansion
2. Superficial expansion
3. Cubical expansion

5.Define Avogadro's Law

Avogadro's law states that at constant pressure and temperature, the volume of a
gasisdirectly proportional to number of atoms or molecules presentinit.

i.,e.Van (or)

Vv
— =constant
n

6. The temperature of a human body is 98.4°F. Convert this in kelvin scale of
temperature.
The temperature ofahuman body

98.4°F
5
(F +460)X —

Kelvin scale oftemperature, K

5
= (98.4+460)X —

5
= 149.51X5
= 747.5K

10 sci-3
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