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1 - UNits and Measurement

the cc nbinations fr m the fundamental physical constants is he.
unit of this expression is
a) ka* b) m? ) s d) m

2 Ifthe error in the measurement of radius is 2% then the error in the defermination ¢
volume of the sphere will be
S}B% b} 2% c) 4% d) 6%
3. Ifthe length and time period of an oscillating pendulum have errors of 1% and 3%
respectively, then the error in measurement of acceleration due to gmwwm_ o
aj4%  b)5% c) 6% d) 7% : :
4. The length of a body is measured as 351 m, if the accuracy is 0.01m J
percentage error in the measurement is '
a)351% b) 1% c) 0.28% d) 0.035%
5. Which of the following has the highest number of significant figures? M
a) 0.007 m* b) 2.64 x 10™ kg c)0.0006032 m=  d)6.3200J
6. lix=3.14 then the value of n’ is
a) 9.8596 b) 9.860 c) 9.86 d) 9.9
7. Which of the following pairs of physical quantities have same dimension? -
a) force and power b) torque and energy
c) torgue and power d) ferce and torgque
B The dimensional formula of Planck's constant his
a) [ML2T 1] b) [MLT =] ¢} [MLT 5] d) [MLT 9
8 The velocity of a particle v at an instanttis given by vi= at + bt
The dimensions of b is

a) [L] b) [LT "] c) [LT ] d) [LT
10. The dimensional formula for gravitational constant G is .
a) [MLT ) b) [M'L°T 3 o) MLET 7] d) ML T

11 The density of a material in CGS system of units is 4 g.cm™, [n a system of UnKS
‘which unit of length is 10 cm and unit of mass is 100.g . then the value of density €

material will be

a)0.04 b)04 c)40 d)400 i
12, If the force is proportional to square of velocily. then dimension of prog
constantis. .

2)MLT?] B)[MLT?] G (MLZT] ) [MLIT )

v S T R e e R W AT "“ n'"1 B l 15 3
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|
s constant (h), speed of light in vacuum
ﬁm has the dimension of Iength'?

b) E c) —IEE

al, E

15 A Iamm-acala () depends on the permittivity (&) of a dielectric materi:
constant (ks), the absolute temperature (T), the number per unit !ﬂ:li
certain charged particles, and charge (q) carried by each of the particles. \
the following expression for [ is dimensionally correct?

n'-‘l q? d) i ' q: :
a}t-’ b) I = “, ¢) I= |— ek T
- enk, T -

1}: z;a 3)d 4)c 5d 6¢ 7)b 8a 9d 10)b 1i)e
12)d 13)c 14)a 15)b

S ons :
MLET ' LT !

el [M2] . Unitis kg?

1. A) Dimension of [E} =

2 d}'«i=%m‘ %ﬂﬂﬂ 3:(—:4:100 3x2% = 6%

2
3 d)g=22" 29,500 - 2 4100 + 2x 2T X100 = 1%+ 2 x 3% = 7%
T ' g i T

4. Percent f"_l{ 5 -m 0= ] —_— '
c) age efror = ; x100% 351 x100% 351 0.284%
5. d) Significant figure of (0.007 m2 2.64 x 10%%kg. 0.6006032m* and 6.3
(13.4 and 5) _
6. c) = 314 % 3.14 = 9.8598 The result is to be corrected 1o 3 significant digit
Hence value 7° = 8 86
m 1"; b) Bimensions of torque and energy is [MLAT 2]
8 ﬂmdmnmmmmm’r N
9. ¢ M*mmﬂ-gg AT = (LT T )+ LT 2

'..J - WAl

A e =Tattll A e -'--'-. - -... ﬁ""—__: .
5 I' |_ LI | =]
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hs 1.6 x ﬂ:‘ﬁ‘f“m ! -'

(b) 10" (c) 10
4, e acting on a particle is found to be pruparﬂnnaﬂtn
prmtﬁonality is measured in terms of

(a)kgs’ (b) kg s (c)kgms'
5 The mass of an electron is 9.11 x 10 ' kg. How many elaclrm
1kg?
(a) 10.97 x 10*® (b) 1.097 x 10% (c) 1097 x 10%° (d) 0.1087 x 10
6, Which of the following are equivalent? _
(&) 6400'km and 6.4 x 10F cm (b) 2 x 10 cm and 2 X 105 mm
(c) 800 m and 80 x 10* m {(d) 100 pum and'1 mm
7. How many significant figures are there in 30.007 N
(a)1 (b) 2 (c)3 (d) 4 (AIIMS 19¢
8. If n = 3.14 the value of 7* correct to significant figures is
(@) 9.86 (b) 9.85 (c) 9.8596 (d) 9.859
9. The number of significant figures of 23,023, 0.0003 and 2.1 x 10~ are respect tively
(a)4, 4 and 2 (b)5, 1and 2 (c)5,1and5 (d) 5, 5and 2 (AIEEE 20140
10, The number of significant digits in 0.0006032 is |
(a) 8 (b) 7 (c)4 (d) 2

11.The length of a body is measured as 3.51 m. If the accuracy is 0.01 m,
percentage error in the measurement is
{a) 351% (b) 1% (¢)0.28 % (d) 0.035%
12.If the error in the measurement of radius of sphere is 2% then the emor in it
determination of volume of the sphere will be
(a) 2% (b) 4% (c) 6% (d) 8% {NPMT
13, The density of the material of a cube is measured by measuring its mass

length of its side. If the maximum errors in the measurament of mass and _'
are 3% and 3% respectively, the maximum error in the measurement uf ' --q

(a) 7% (b} 9% (c) 12% (d) 13%

14 Percentage errors in the measurement of mass and speed are 2%
respectively. The erfor in the estimate of Kinetic energy oblained *,J
mass and speed will be

(8) 12%. (b) 10% (e) 8% (d} 2% "; -. AT
ff= x' then the relative arrorint is

.. _ .|-|’ = v
] I|1W s
. "
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fg Is the acceleration due to gravity, the quantity % gt* has the dil
distance (b) velocity (c)awd n

18. The velocity of a body is expressed as v = % 0. Thed}me sionat o
e L (©) LT (@MLTe
18. The dimensional formula for Planck's constant is Bk

(ﬂ) MLT [h] ML*T= (ﬂ} MLeT 4 [d] MLZT 2

20 ... have the same dimensional formula

(@) Force and momentum (b) Stress and strain

(c) Bensity and linear density (d) Work and potential energy
21: The dimensional formula for gravitational constant is |

(a) MIL3T 2 (by ML3T 2 (c) MLST 2 (d) WLATZ
22 Pressure gradient has the same dimensions as that of (AFMC 2004)

(a) velocity gradient (b) potential gradient (c) energy gradient (d) none of
23. Which of the following sets have different dimensions? :
(@) Pressure, Young's modulus, stress
(b) E.M.F., potential difference, electric potential
(c) Heat, work done, eneray (d) Dipole moment, electric flux, elmw
; 24 The physical quantities not having the same dimensions are (AIEEE 2003
(a) torque and work (b) speed and 1/ &,

() momentum and Planck’s constant (d) stress and Young's mac
25 If the dimensions of a physical quantity are given by MALET' then the physi
will be | (AIPMT 20
(a) velocity . ifa=1,b=0andc=-1 (b) acceleration , ifa=1, b=1ande=:
(c)force , ifa=0,b=-1andc=-2 (d) pressure, ifa=1,b=-1andc=
\ 26 Which of the following pair does not have similar dimensions? ;:__1_::_;:-; S |
{a) stress and pressure (b) angle and strain

(‘:} tmm and surfﬂcﬂ- tens*ﬂn {d} P]anﬂk s Mmt ﬂnd m
27. The dimension of Planck’s constant equals to that of B .
@ -ms' (b) momentum (€) anguiar mumntwn _:',. he?

1 gf the following groups have tlulnﬂth& ¢

L ey =

(c)lorce, impu
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@) work (b stress and energy
(c) force (d) force and work
22 Out of the following pair, which one does not have identical dimensions is
(a) Moment of inertia and moment of a force  (b) Work and torque (AIEEE
{¢) Angular momentum and Planck’s constant (d) Impulse and momentum

e
" o >

33. Dimensions of ! where symbols have their usual meanings are: (AIEEE 2003
HoBq :

(@) [L'T) b)Y [LPTY (2T ? (LT .

34 The ratio of the dimensions of Planck’s constant and that of the moment of i Eﬁ :

the dimension of (AIPMT 200!

(a) time (b) frequency (c) angular momentum (d) velocity
35 A student measured the diameter of a small steel ball using a screw gatige of |eas
count 0.01 cm. The main scale reading is 5 mm and zero of circular scale division

coincides with 25 divisions above the reference level. If screw gauge has a zems
error of — 0.004 ¢m, the correct diameter of the ball is:- (NEET 2018)

(=) 0.521 cm b) 0.525 cm c) 0.053 cm d) 0.529 cm
Answers :
1 (d) 2(a) 3(b) 4(a) 5(b) 6(a) 7(d) 8(a) 9(b) 10(c) 11

12 (c) 13 (d) 14 (c) 15{c) 16(c) 17 (a) 18(b) 19 (d) 20 (d) 21(b) 22 d
23(d) 24(b) 25(d)26(c) 27 (c) 28 (c) 29(a) 30 (b) 31 (a) 32(a) 33(c}

34 (b) 35 (d)

Solutions :
2 (a) 7000 A =7000x 10"%m = 0.7 x 10°m = 0.7 pm

1.6kg o

3. = =11

®) o 1.6x10 'mkg

-2
4 (@)Fav, F=Kv, K= Ezkgmﬁl _kgs!
v ms
%
kg 10=10 170"

> O ganaoTkg T an

6. (3) B40O km = 8400 % 10" m = 6400 x 10 x 107 cm = 6.4 x 10" em
x s 0012100%  100% .
L NG — - I ——— -:0'2&“..

'
et ]

¥ - Iy A
20 8Y _ynp g i e V- T
- 1 L .= > o el A
- L S ..'#}.l .|'- i e L )
i


https://www.padasalai.net/

can have .
¢) negative value d) all the abo
ro. then what can we say 2 bout its d

. The dist mrﬁofa particle
3) positive value b) zero value
. Ifthe dr&plamlant of a particle Is z&

b) it cannot be zero

d) it may or may not be zero |
ent of @ moving object tobe s

" a) ! must be zero

¢) it is negative
4 The condition for the distance and displacem
is when the body moves along a | .
a) circle b) parabola  ¢) straight line d) hyperbola

5. The speed of a particle is '

3) always positive b) can be negative
¢) can be both positive or negative d) always negative

5. The magnitude of velocity and speed of an object are equal when th
moves along a

a) straight line  b) parabola c) circle d) hyperbola
7. The numerical ratio of velocity to speed is

a) less than O b) less than 1

c) either greater than or equalto 1  d) either less than or equal to 1
8. Which of the following changes, when a particle is moving with un

uancﬂy‘?
X :} speed b) velocity ~ ¢) acceleration ~d) position vector
- It the time-displacement graph of a particl
i particle is parallel to the time &
;) zero b) infinity ¢) vanable d) equal to its accelaratlﬂn

143 Two bodies are movi
In opposit
magritude of hei relative veloctyr o SPee ¥

|
- a)0 B)v. cyv/2 d) 2v

11, Atsain of 150 m e -
?.bm of 150 m Iﬂﬂgﬂ'ﬁ s ﬂﬂlﬁﬂ tﬂwafdﬁ ﬂﬂ'nﬁ d'mcﬁun at ﬂ.ﬂ d hr. .

@ mﬁaw:ﬂ &aw meﬁqn
track mwm irﬂ?hu;h_'#_f_;h

n'i-"

ol .
I 1l
o
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dy is cawﬁng d’rstanues fn “
nrnpo_rﬁﬂm
acceleration of the body i ‘
ainnraas:ng b) decreasing €) Zero

5 The displacement of a particle along a straight Img at | £ o

=@+ a) t+a;t? whereay . a and
pamc!e . 1 3z are constants. Tha

a).ap b) a4 c) az d) 2a;z
16. The acceleration of a moving body can be found from:
a) area under velocity-time graph b) area under distance-time graph

c) slope of the velocity-time graph d) slope of the distance-time graph
17. The slope of the velocity-time graph for retarded motion is

a) positive b) negative  c) zerg d) cannot be predicted .
18. The distances travelled by a body falling freely from rest in the first, second 2 ‘T’a‘l
third second are in the ratio {AJFHT‘I :

a 123 BYH5:3;:'5 c)l1:4:9 d) none of the above
19. A bedy is released from the top of a tower of height h metre. It takes ! secandito

reach the ground. Where is the ball at time t/ 2 second?

a) At h/ 2 metre from the ground b) At h / 4 metre from the ground

¢) At 3 h / 4 metre from the ground 3

d) Depends upon the mass and volume of the ball .L y

20. A particle moves along X-axis In such a way that its coordinate. x varies w
time t according to the expression x = 2 — 5 t+ 6 £ The initial velocity o

particle is {m','
-5 ms’ b) -3 ms™ c) 6 ms’’ d) 3ms’
21. A body moving with a constant speed on a horizontal surface does nat
a) velocity b) momentum c) kinetic energy d) acceleration n-:
22 If a particle is moving with @ constant speed along a straigmtﬂna,
require a force to A T390
a) decrease its momentum
¢} increase its speed
23, A graph is drawn with force 3
undea' D o c) moment of the force ) im

nwmmtu b) couple fi
air m Lﬂﬂﬂd I8 iﬂﬁfﬂlaml uf'lrliﬁ. If il starls.

l-.llr mmw

b) change the direction
d) keep it moving with ur iform
long Y-axis and time along :‘-'_
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Ay 9 ' ity 20 km h and. wen dus
27 A body moves along the east with velocity 2 (AR

s D ity is

\velocity of 15 km iy The resuitant velf:-cllv e wosiy
aakmh?  Db)1Skmh® c)20km ht - DESETEUE
28 When a ball js thrown up vertically with velocity Vi . I reachess
| hejght of h, [f one wishes 1o triple the maximum height, then i A
be thrown with velocity (AlIME

a) {3 vo b) 3V ¢) 9vy d) 3 Val2 R
29 Three different objects of masses i, Mz and ms are al'.f_._twed' to fall g
and from the same point O along three different frictionless patas
speeds of the three objects, on reaching the ground. will be in the .'.!.r:-,"-"-"-
a)jm; - mz : My B) my ‘2ma - 3ms
)1 tmy: 1 /mz1ima dy 1: 11

30.A body is projected upwards with a velocity u; The velocity of the | ¢
reaching the point, from where it was projecied upwards is (AlIIMS

ajv=0 bjv=2u c) v=0.5u d) v=u
31. Which of the following is a vector quantity?

a) Distance b) Temperature c) Mass d) Momentism
32. Which of the following is a scalar quantity? (AIPMT

a) Electric current. D) Electiic field ¢) Acceleration  d) Linear momelR
33, Which of the following quantities is a scalar? (AIPMT 18

2) Electric field |b) Velocity c) Angular momentum d) Electrostatic poles

34 ldentify the concept that represents a vector quantity? (CET
) work bl kinetic energy  c) power  d) angular mgmantum'

35. Identify the vector quantity among the following :  ATENAT
-a) heat b) angular momentum [ ' =

g o) distance  d) aneargy

36 Which one is a vector quantity? - AP
a) Fluxdensity  b) Magnetic field inlensity &) Temperat: ‘

37, Which of the following is a scalar? .
__ @Displacement.  b)Kineticenergy )¢ |
_ 11:“' 'I !' ™

| 'Y ..:::il;:';‘%
SRS | i
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ey aTu -:.'_,.1.?_"" ';_c - .t
UL 1S equal tothe
o AR

L]

th| 41 M]jn[mum number of une

qual vectors which can give zero resu

) | ajtwo  (bithree (o) four  (d) more than four '

il 42 \Which of the following cannot be resultant of forces of 5N and 1i -?';.
m HEN (B TN (5N (4 2N TE ,vﬂ‘*r-,_,. .
1y 43.1fa ladderis not in equilibrium against { can't
g made In equilibrium by sl 3l Verﬂcaiwaﬂ PL"’*~'-

a) increasing the angle of inclination b) decreasing the angle of. elinstion .

¢} increasing the length of the ladder d) decreasing the length oflshe
<t | 44 Essential characteristic of equilibrium is ﬂ“,l 289)
L a) momentum equal to zero b) acceleration equal to zero
5 ¢l Kinetic energy equal to zero d) velocity egual 1o zero
I 45 Two equal vectors have a resultant equal to either. The angle betwsen themiis
a) 807 b) 80° c) 100° d) 120°
A 46, If two forces of equal magnitudes act simiffaneously on a bﬂdy‘hth& S
3) and the north directions, then the body will (AIIMS 200
a).displace in the north direction b) displace in the eastdirem
c)displace in the north-east direction d) rernain at rest "
47 If A.B = ‘,5-. . E". then angle between A and B is |
J'j EJD: },.”rg c) n d}Tt."‘l ey
| 43 Two forces of magnitude 8 N and 19 N r;spfaﬁgzt;a:‘:; a":‘ point. if
) resultant force is 17 N, the angle DElWEE“ﬂo e JPVER TS
| a) 80" b) 45° c) g0° d) 3 : ] 1_;_ .-;»-
and Care 12 .5 and 13 Units respe f“gl-:"_

B) | 49 The magnitudes of vectors A . B (AIPMT 1!
A +B=C The angle hetween veclors A and B Is (AIPMT 12

7) a)0 b c)nl2 aris
50.What is the maximum number of components into which A fores
resclved?
ﬂn'&d' b3 0)4 aany

0) | SHLWIgﬂ.,ﬁ the maximum number af rectangular COMPONSNS into.
i e resolved ina plane? -

IJE"" I I

o 1 ,r_u-l-l—;-.,.- ¥

Iliff"LI
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Al "
T~ y =Yt (0] B=FL"
1N ".-"...-'rh'!'t 0} I' L0 A Lo ;....\ 5

295  b)8d L d’i@ o
54 The vectors P-al+aj+Bkand Q= al-2)-k are PEpCHC
”"'m'_mmiﬁmvﬂlua ofa is: )
a2 b9 c)8 a3 R
55 A stone is dropped from the window of a train mmqng along a |
straight track. The path of the stone as observed by an ver o
a) straight fine  b) parabola  ¢) circular o) TYPEECE -
56 Which of the following does not confirm to a projectile? = (G
a) A bullet fired from a gun b) A stone thrown horizontally from the top of e
¢) Throwing a cricket ball from one player to another d) Taki'n'g_;afﬁf an
57 A hunter aims his gun directly at a monkey sitling on a distant tree:
moment the bullet leaves the gun, the monkey drops itself downwards ¥
The bullet will
a) hit the monkey b) not hit the monkey
¢) pass above the monkey's head d)none of the above | -
58. A hody A is dropped vertically from the top of a tower. If another ider ~! Lr*’ ’q
thrown horizontally from the same point at the: same instant, then (ANME
a) A will reach the ground earfierthan B b) B will reach the ground ea '- L i
&) both A and Bwill reach the ground simultaneously d) sither (a) or (b}
59. A bomb is dropped from an asroplane moving horizontally at cnns!ai:if_
air resistance is taken into consideration, then the bomb: (AFN
-a) falls on earth exactly below the aeroplane
b) falls onthe earth behind the aeroplane
¢) falls on the earth ahead of the aeroplane  d) flies with the aeroplal

60. An aeroplane is flying herizontally at a velocit om
ReLepian, y u. It drops a packet froms
h. The time taken bythe packetto reach the ground ﬁdi‘” be: (Kera

s)JZha b) JE ) JE o8
8 2g Vh

61 An aeroplane Is movira w : B,
ol st ropbd o on v e e ¢ " A
a)y uz"z?'-h b} 2gh :]W d) + ;’1 +2ah

62. Wrich of the following is constant in a projectile motion?. L HlA
a) hefizontal COmPONeNt of the velocity vere s s afy

|
A= o ty U
.1'..:]“1: = u_u_'. " § niEw A

o st

Sy

..........
.....
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65. Two projectiles are fired with the s
of 30° and the other at60° 1o th:?::

fd)m
velocity. It one ie p .
nzontal, then the rﬁo_df F_~

ranges is
-' ayl:1 (b)4:1  (c)1:2 (d)y2:1

| 66 At the uppermost point of a projectile th bet _
3 B ten I Projectile the angle between its velocity' anc
a) 0° b) 45° c) 90° d)180°  (ANIMS 2002)
87. Atthe top of the trajectory of a particle, the acceleration is T
a) maximum  (b) minimum  (c)zero (d) g :‘Mgﬁga[f
68. A gun fires two bullets with same velocity at 60° and 30 with h

bullets strike at the same horizontal distance . The ratio ufnﬁmmmn :
for the two bullets 13

ay2 > 1 (b) 3 -1 (c) 4 : 1 (d)1 : 1 !
69.An object is thrown along a direction inclined at an argle 45° with the
horizontal. The horizontal range of the object is equal to
i a) vertical height b) twice the vertical height
¢) thrice the vertical height  d) four times the vertical height
70. Two bullets are fired at angle 6 and (80 - 6) to the horizontal with Same
speed, The ratio of their time of flight is
a)1: 1 b)tan 0: 1 c)1:tanb ;I:l)tan’f;:“m )
‘ ound sprinkles water all aroun e speed of
71'1:;;::?0:;::;3;? Eftir:'li Ef;(::untain l!;"uf the total area around thefountﬁr
ets wet is : -
g| :} aviig  b)avtig® ¢) nv*/2g° d) =v¥ /gt W -

72.1f R and H represent the horizontal range and mam?r"num height acl
projectile, then which of the following relattnns holds

SEIELER

{-- } D e =
al 4ot 6 b)._ - dcot c:J—=4-tan-ﬂ
R

{Rounciors A and = #2 at right angle to each other, if
ﬂ)‘ﬁxa .*o.\

ﬂiﬁ-ﬁBmﬂ b)A=B=0 |
Angle nqgman velocity vector and 2 e

. -'F"':

I'J. -
| .r‘ ‘-f-.- _—
_,' _.:I'!‘Eutﬂﬁ{*'{‘-'f’; '11 ver -' 1l is alor
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ed by .

10 the displacement covered g

" alona a semi-circle of radius 1S N
B)-_; b) w2 cln d) none of the above _.
78 For a particle revalving irf a circular path , the acceleration ﬂf the particie is
&) along the tangent b) along the radius
¢) along the circumference of the circle  d)zero . .
79 Ifa particle travels in a circle, covering equal angles in equal times, iis velg
vector
a) changes in magnitude only b) remains constant R
¢) changes in direction only d) changes both in magnitude and directi

80. A particle moves along a circular path under the action of 2 force. The Wa
done by the force is '
a) posifive and non-zero b) zero ¢) negative and non-zero d) none of the= 306y
B1 A body Is moving along a circle with constant speed, If its speed and -adius
the circular path are doubled, the centripetal force wall :
a) become zero b) get doubled c) remain the same d) get ha_' :'
82. The physical quantity which remams stationary in an uniform circular .
3) speed b) kinetic energy c) kinetic energy and speed d) instantaneaus Vel

83 A particle revolves around a circular path, The : r
z ! f : centnpe ce . of
particle is inversely proportional to PR ..IE.*(rath
-

a) mass of the particle b} radius of the path
. c) velomty of the particle d) both mass and velocity
©4.A particle moves in a circular path of radius r In haif th - o
displacement and distance covered are e period of revolution
» [F
312 2nr b) 1142 =y '
p C} 20 nr i
' 85. A particle of mass M is mo ' aye, mr
' S maving In a horizor L
speed v. When nal circle of R with .
| N LMOVEs from ane. point to cﬁametri?;aﬁ?m R
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\ | -l-'l.'IILI.I'I :_I_" Ll";}' r‘. i‘-’.z;.E-'“'.l‘llll iR ] ,r‘I
b e Qb paths of two particle o
:2 then'to have a constant centfipetal fo

A1:d2  BVIa (941 (14
89. When milk is churned, cream separates out because of the ;
(a) centripetal force (b) gravitational force (¢) frictional force (d) centrif

g0, A stone tied to a string is rotated with a uniform speed
- a uniform speed in a
mass of the stone is m, length of the str'iln, E. st and {ii

stone is v then tension in the string, when the stone is al its lowest pe
{ g = acceleration due to gravity) O (AIIMS
2 =) 5 4 .
a) ma (b) E?—- (c) i ma (d) Mﬂlﬁl& -
i r -

~Answers
1(d) 2(d) 3(d) 4(c) 5(a) 6(a 7(d) 8{(d) Si(a) I0(AI
13(2) 14 (d) 15(d) 16 (c) 17 (b) 18 (c) 19(c) 20 (a) 21(d) 22 (d) 23
25 (b) 26 (c) 27 (d) 28 (a) 29 (d) 30(d) 31(d) 32(a) 33 (d) 34 (b) 35(b) 36
37(b) 38 (c) 39 (a) 40 (a) 41 (b) 42(d) 43(a) 44 (h) 45 (d) 46 (c) 47 (d) 48
49 (c) 50 (d) 51 (a) 52 (c) 53 (c) 54(d) 55 (b) 56 (d) 57 (a) 58 (c) 59 (c) GO
61 (c) 62 (a) 63 (a) 64 (b) 65(a) 86 (c) 67/(d) 68(b) 69 (d) 70(b) 7I(H; _
- T739) 74 (b) 75 (d) 76 (c) 77 (b) 78 (h) 79 (c)80 (b) 81 (b) 82 (c) B3 (b) &

85 (c) 86 (a) 87 (a) 88 (a) 89 {d) 90 (d)

Solutions : .
[ . 150 = 150 =105
M t=2= — %" 15
| e b= 10-(-5) ¥
a, | 3212 d.k'_a1_232t, @t =
12.(b) x= @t — "3 @t 2 3 @ S


https://www.padasalai.net/

. T
en left turn in the curved road, P

ﬁwo: a lcar Ewnw_ a _mEE

%ﬂm the night due to -
of direction byffertia of motion

¢) inertia of rest d) absence of inertia

2 An object of mass m held against a vertical wall by applying ho
shown in the figure. The minimum value of the force F is

a) Less than mg
b) Equal to mg
~¢) Gteater than mg

d) Cannot determine
3 }cms_n_m is moving along the positive x direction, If sudden brake is 2

5\ Sn:c.._m_ force acting on the vehicle is along negative x direction’

b) frictional force acting on the vehicle is along positive x direction

¢) no frictional force acts on the vehicle

www.CBSEtips.in

d) frictional force acts in downward direction

4 A book s at rest on the table which exerts a normal force on the book
is considered as reaction force, what is the action force according to N&l

a) Gravitational force exerted by Earth on the book
b) Gravitational force exerted by the book on Earth

21Nosnal force exerted by the book on the table d) None

5 Two masses my and m; are experiencin
of their moﬂ_onnco: a)/axis

at b less than 1 ﬁ.na%a 59._ A

v.Padasalai.Net

a the same force when
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) no ﬁaﬂw_ﬁﬁm:ﬂ: :._ do.z.. e vﬂsu

8 ?Eﬂwm&amﬁmmawnama are
placed on a smooth horizontal surface as
shown, In the first case only a force Fiis
_uuu:mn from the left, Later only a force Fa
is applied from the right. If the force acting
at the interface of the two blocks in the two
£ casesissame, then F,: Fzjs
a1l b)1:2 of271 “oy1-3
8. Force acting on the particle moving with constant speed is
ns a)alwayszero . b)need not be zero ¢) always non-zero d) cannot be concluded
*_ 10. An object of mass m begins to move on the plane inclined at mum.au_w
coefficient of static friction of inclined surface is ps. The maximum static
experienced by the mass is
a) mg _uv Lsmg c) tu_dm.m.:.._: ﬁ.\n &
11. When the object is moving at constant velocily on the rough surface .

uﬂ# .. __:..
51 _amiet force on the object is zero b) no force acts on the object

¢) only external force acts on the object d) only kinetic friction acts on the ob

12. When an object is at rest on the inclined rough surface

o a) static and kinetic frictions acting on the object is zero

= b) static friction is zero but kinetic friction is not zero

qu_ \asmﬁcn friction js not zero and kinetic i_n:o: is Zero

“ d) static and kinetic frictions are not Zero | _

13. The centrifugal force appears (o exist e
__&_.ou__u__ in inertial frames £ ”Mﬁﬂ .ns__._nn. &”_uu:a._; ,

aﬁ: any mnawﬁ_.mﬁa frame o8

t statement from the following: R

%&%ﬁ 5 ..:_ ! B
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=HGenc . 1‘ Sy ence :
| i ' m n:- @mfmw l... e I".t"-_'f_:_l—-..,.-,._.-___
wio! *w'mdmwanmummﬁ oy '

 @energy  (b) work (€) momen
| tum  (d) inertia
6. Inertia of a body has direct dependence on
(a) velocity (b) mass (c) area (d) volume

7. Inertia is the property by virtue of which the body is unable to change by itse

(a) the state of rest only (b) the state of uniform linear mnﬂnn n. .
(€) the direction of motion only  (d) the steady state of test and uniform lin
8. VWhile dusting a carpet, we give a sudden jerk or beat it with a stick: becas

(@) inertia of rest keeps the dust in its position and the dirt gets smovee as
carpet moves away A

(D) jerk compensates for the force of adhesion between the dust and carpet an¢
the dust is removed.

(€) Inertia of motion removes the dust.

(d) no inertia is involved in the process, it is simply due to practical experience:
8 An athlete runs some distance before taking a long jump, because {

(a) he gains energy to take him through long distance.

(b) it helps to apply large force.

(€) by running, he gives himself larger inertia of moticn

{d) by running, action and reaction forces increase.

10. When a train stops. the passengers move forward. It is due to
(b) inertia of train
(d) none of these

{a) inertia of passenger

{c) gravitational pull by earth
11. When a bus suddenly takes a tumn, the passengers are thrown

(a) speed of bus (b) inertia of motion

(c) acceleration of motion (d) none of the above

of
: mm;unitmhmpuluamuwumnutnﬂ
(b}mmnwm !ﬂJPm fﬂ)

Unit as Nnewlc '-:51-. ™
- s Plane
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% r‘|k|_ t_:_: - oy L, T, Ll l_,;..- T Y, e = EaE ey P r
= 3 - ;_- = = 2 -5

. n (b)couple  (c) momentof the force  (d) s 'y ulse o
mm of mass 3.513 kg is muwng along the X-axis with a s f £
The magnitude of its momentum is recorded as (AIEEE
(@) 17.56 kg ms™ (b) 17.565kgms' (c) 176 kgms’ (d)17.57 kgm's

17. A ball of mass 150 g moving with an acceleration 20 m/s? is hit by a fe
acts on it for 0.1 s. The impulse of the force is [A ol

(a)05Ns (b) 0.1 N's () 03Ns (d)1.2N's

18. A player takes 0.1 s in catching a ball of mass 150 g moving with 20 m/s. The fort
imparted by the ball on the hands of the player is (AIPMT 200¢

(@) 0.3N (b) 3 N (c) 30N (d) 300N

19: A body. under the action of a force F =6 -8]+10k acquires an accelerz
1ms=. The mass of the body is [AIMPT 0(

a) 2./10 kg (b) 10 kg (c) 20 kg (d) 1042 kg

20. A mass m moving with velocity u strikes a wall normally and returns with the samg
speed. What is the magnitude of the change in momentum of the body whi ‘

!-
.l"__.
tﬁ

returns?
()4 mu (b) mu (¢) 2 mu (d) zero
21 A body moving with a constant speed on a horizontal surface does not have
(a) velocity (b) momentum  (c) kinetic energy (d) acceleration ['CET'
22 Two bodies of masses m and 4m are moving with equal kinetic: energ;es,.
of their linear momenta is: =Y ﬁj_-_-_--'
(a)1:-4 (b)4:.1 (€)1:2 (d)1: J'

23. A car having a mass of 1000 kg is moving at a speed of 30 m/s. B o5 are ' ol

to bring the car to rest. If the frictional force hetf.\t&an.ﬂja,t_y[aﬁ,m_ , 4:.-'.- ' sul -

hb‘mﬂ N the car will come to rest in
ﬁhi (b) 108 (©)12s _gqj,g,!;

What force wil change the velocily of a body of mass 1 kg from 20 m
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27 Rocket engines it a rocket from PUSHtaCrely
velocity the wﬂim_ because Hotlg

- "I'lr' i

(a) push against the air

(b) push against th
(c) react against the rocket and push it up (d) heat up the atrwm

28. A body at rest breaks into two pieces of equal masses. The parts w
| (a) in same direction (b) along different dimm
(c) in opposite directions with equal speeds '
(d) in opposite directions with unequal speeds
29. A shell is fired from a cannon. It explodes in'mid air. Its total
(a8) momentum increases (b) momenturn decreases
(c) KE increases (d) KE decreases

30. A man is at rest in the middle of a pond. He can get himself to the sharetiy
use of Newton's AIPA

(a) first law (b) second law (c) third law  (d) all the!m .
L 31 When we kick a stone, we get hurt. Due to which property of the stone '_ip 1appens:
(a) Inertia (b) Velocity (c) Reaction {d)y Momentum N
32 \When a horse pulls a wagon, the force that causes the horse to move ;-._.:;__tg;':;
force TALNES g
(a) that ground exerts on the horse.
e horse 3gon
r {¢) that wagon exerts on th d 10 a force F = ke with k = 15 Nl . _

: : is subjecte 4
33_ A particle of mass 0.3 kg Is su . e
be its initial acceleration, if it is released from a point 20 cm away from | o

. b 2 - AL
i (8) 3m s? (b) 15:m s (©5ms? (@HOms t,_._.a \
Ir is based on the principle of

(b) that horse exerts on the grous
(d) that horse exerts-on the wagen

C 34 The working of a rocket ||
!1 h (@) aiastmtg (b) Keplers | laws (c) Newton's laws (d)¢c ‘
35. A gun fires a bullet of mass 50 ? :v::w: “:I;f:,ﬂf urai:; :.-.fﬁ
ismﬂ-radbaakwtmnuulopuyn mass uiny
{h}:}.ﬁw {-naﬂsm d) 0.4

. : ppn B G S0 T
e = " 1 I."' . E-' ‘1'!.'&
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a) Vv hmmm upmd with constant at tion.
@W the elevator moves downward with constant acceletati

{6) When the elevator moves upward with uniform velocity !
{d) When the elevator moves downward with uniform velocity. _ =_~+ j" 2(

39. A man weighs 80 kg. He stands on a weighing scale in a lift v.ﬁdh
upwards with a uniform acceleration of 5 m/s?. What would be the
scale? (g = 10m/s®)

(a) BOON (b) 1200 N  (c) zero (d) 400 N (AIPMT 200
40 The mass of a lift is 2000 kg, The tension in the supporting cable is 28000 N

acceleration is (AIPMT 200
(a) 30 m s*downwards (b) 4 m s* upwards
(c) 4 m s* downwards (d) 14 m s?upwards

41, A lift of mass 1000 kg is moving upwards with an acceleration of 1n1.-‘-..='2 The tensic
developed in the string which is connected tg lift is (g = 9.8 m/s®) (AIPM'I" 4t "_

(a) 9800 N (b) 10800 N (c) 11000N (d) 10000 N i
42 A lift is moving down with acceleration a. A man in the lift drops a ball inside theli
The acceleration of the ball as observed by the man in the lift and a man :*-‘.._'"
stationary on the ground are respectively (AIEEE i:
(@)g.g (b)g-a,g-a (cjg-a,g (dya,g
43 A person of mass 60 kg is inside a lift of mass 940 kg and presses the b
control panel. The lift staris moving upwards with an am:elaraﬁnn 10: mis?
g = 10m/s?, the tension in the supporting cable is " 20
(2) 8680 N {(b) 11000 N (c) 1200'N (d) 8600 N
44 'Which one is the self-adjusting force? (AF?
(a) Kinetic friction (b) Static friction  (c) Nuclear force (d) None of these
45 |If the normal force is doubled, then coefficient of frictior is (Al
(a) halved (b)tripled  (c) doubled  (d) not changed
mmﬂomlm on. Ice, mshuuldmsmaum

|Ir
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SoIach |1 - '.' ! ._-----
aforce 1 _:H..Tha‘fﬂcﬁm force between the object and fre s
: WIN (- 10N ©10N @1‘ ;F;.i &

49. Why the tyres are circular in shape?

(8) They require less material  (p) Rolling frictior is smaller thz

(c) It is easy to inflate the circular tyres (d) None of the abovn
50. How does the proper inflation of tyres save fuel?

(@) Normal reaction decreases

(b) Sliding contact with the road increases
(c) Normal reaction increases

(d) Sliding contact with the road decreases
51. When two surfaces are coated with a lubricant. then they

(a) roll upon each other (b) slide upon each other
. (c) stick to each other (d) none of the above

52. A cyclist of mass m is taking a circutar turn of radius R on a frictional Ie'imi ad with
a uelnctty v. Inorder that the cyclist does not skid .

-
() > ymg @ ==ug -

53. A car of mass 1000 kg negotiates a banked curve of radius 80 mon a les:
1 road. If the banking angle is 45°, the speed of the car is (AIPMT 2012}
i (a)20 ms* (b)30ms!' (c)5ms”’ (d)10ms b

|| 54 Ablock B is pushed momentarily along a horizontal surface with an lﬂ:&al

If  is the coefficient of sliding friction between B and the surface, biock B P ™

n to rest after a time (AIP J_ h
. ] [

f v g E (d) 2 )

x 8 b) = (c)

}: (a) = (b) = v

placed on a smooth wedge of inclination ©. T:I:m

| 55 Ablock of mass mis
: ontally. so that the block does not slip on lha
I8 sccelerated horizo 4 (gis acceleration duetec g

exerted by the wedge on the biock )

(a) mg cos 0 (bymg:sin @ (e)mg (d) mg tan §
ﬁ-mmﬁllmmmaﬂmummwaflwnﬂlmm f ra

Mmamwmtmwm _

3) 20 ms” @mw> 4)02 ms”

”"""' R rough surtice with cosffici
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e e
.................

sl ;::; nfhﬁfﬂmlunﬂmtthhmﬂf les down the i
(a) 3C fb) W (c) 45" (d)90° I.’._-"_ &KC
Ahuﬁmrital force of 980 N is required to slide a body of mass 500 kg over

w'l'ma The coefficient of friction is
{a} or (b) 0.02 (c) 0.2 (‘ﬂ) 04

80. A force F, of 500 N is required to push a car of mass 1000 kg slowly-:éﬁ.
speed on a level road. If a force F» of 1000 N is applied, the acceleration of
will be (Man
(a) zero (b)1.5ms? (c)tms? (d)05 ms?2

61 Which one of the following statements is incorrect? (NEET 'l_
(@) Rolling friction is smaller than sliding friction

() Limiting value of static friction is directly proportional to normal reactions
(c) Frictional force opposes the relative motion
(d) Coefficient of sliding friction has dimensions of lenath
Answers :
1(d) 2(a) 3(a) 4(c) 5(d) 6(b) 7(d) 8(a) 9(c) 10 (a) 11 {h}"
13(b) 14(a) 15(d) 16 (d) 17 (c) 18{c) 19 (d) 20 [c] 21 (d) 22 (c) 2:3[:1)
25 (c) 26 (a) 27 (c) 28(c) 29(c) 30 (c) 31 (c) 32(a) 33 (d) 34 (d) 35 c f-,','
37 (a) 38(b) 39 (b) 40 (b) 41 (b) 42 (c) 43 (b) 44 (b) 45 (d) 46 (a) 47 (c) 4
48 (b) 50 (d) 51 (b) 52 (c) 53 (b) 54 (a) 55(d) 56 (a) 57 (a) Ea{a} sg(
61 (d)
Solutions:
3. (a) All the blocks are moving with constant velocity. So acceleration is
Hence, the net force on all the blocks will be zero. B
16. (d) Momentum p =mv = 3,513 x 5.00 = 17.565 kgms"’
Since velocity is measured upto second decimal place only p = 17.57
uﬂmwwmlﬂ’nl-m-msxzuxm 0.3 Ns

f
i -
-‘
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produced in ks
@3 b d) 10]
3. An object of mass 10 kg moving with a speed of 15 ms™ hits a wall and &
restin 003 s. The average force on the objectis
a8)S000N b) 50N c) 16N d)seON
4. An object of mass 10 kg moving with a2 speed of 15 ms™’' hits a wall and ¢
rest in 10 s, The average force on the object is
a) S000N b) 50 N c) 16N d) 500 N. o
2. An object of mass 2 kg rests on a floor, If the coefficient of static frictior be
the object and the floor is 0.8 the force that must be applied on the object tolm
IS

a) 1568 N b) 0.8 N c) 196N d) 1,568 N

8. A stone of mass 0.25 kg tied to a string execute uniform circular motion ¥
speed of 2 ms™' in a circular path of radius 3 m. The tensional force act g of
stone is N
a)025N b)4N c) 0.333 N d) 2N

7. A spider of mass 50 g is hanging on a string of a cob web. The tensions ir
string is -
8)42N b98N c) 049 N d)4 8N

8. A foot ball player kicks a 0.8 kg ball and imparts it a velocity 12 ms™, C
between the foot and the ball is only for one sixtisth of a second. The aue
Kicking force is N
a)12N b) 576N c) 576N d) 5760 N

9. A stone of mass 2 kg is attached to string of length 1 meter. Thestin
withstand maximum tension 200 N. The maximum speed the stone can havet
the whirling motion is :

~a)2ms’ b)200ms' ¢ 1ms’ d) 10 ms™- _

10. A car takes a turn with velocity 50 ms’' on the circular road of radius of curva
m, The centrifligal force experienced by a person of mass 60 kg insiie the ¢2

@) 15000 N , b) 15N ) 150N d) 15

11. A body of mass 100 kg is moving with an acceleration of 50 em s* 1
experienced by it is

_@SON b OSN c)5N d) 98N

12, A gun weighing 25 kg fire a bullet weighing 30 g with the speed of 200

S . Sl B MRS ’.I.I. =
3 of recc lof the gun |s.
" : |."I I.._‘qu -- - '.r_|l I_:‘pir'_'l '|'||-'-"a!l.
: dina BN 8 Sl |'.‘:'l‘lt_-'_ PR M= ey
10 o L i L [ a1
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Answers :  1(b) 2(d) 3(a) 4 p——— ” s
11(a) 12(c) 13(a) 153:} f(sa(:;) S(c)  7(e) 8(b) s(d)

)

Book problems (2 marks) :

oW in spring balance? '

1. What is the reading sh

Spring balance

m = 24

2. A football player kicks a 0.8 kg ball and imparts it a velocity 12 ms T
contact between the foot and ball is only for one — sixtieth of a second. Find'th
average kicking force. | e

3. Iftwo objects of masses 2.5 kg and 100 kg experience the same force S N Wi
is the acceleration experienced by each of them? -

4. Calculate the acceleration of the bicycleof mass 25 ka as shown in figures

-

- I 00N
P N
AV )
woN

- . \aw to a mango hanging from @ tree. Ms
5. Apply Newton's second 12w a5 W r
:.5.1_2.. 'ﬁ;r ¥ '!a, - o - of 80 cm

P = gy [y
raoving Wikl &l alueia
Ho/DN.L¥ |r;  MEVITTE ¥¥
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ultiple Choice Questions. e ower

1. A uniform force of (2i'+ j] N acts on a particlé of mass 1 ke The

= e - = ! . e I'l-" Nyl ariicie ¢

from position (31 + kJ m m-(&i + ajJ M. The work done by the foree antha st

2. A ball of mass 1 kg ang EII'IDﬂ-'IE | ]
. : . r of mass 2 kg are dropped | 2 tall bui
whcs_e height is 80 m. After, a fall of 40 m e:ih tdmr&a Ea SR
Kinetic energies will be in the ratig of R

| 5 - :

. a2 o) 142 g2y d)1:2

3. A body of mass 1 Kg is thrown u
comes o rest after attaining a hei
fiction? (Take g = 10 m s

a)204J b) 30 J c) 40J d) 10J :

| 4 Anengine pumps water continuously through 2 hose. Water leaves the hose with &
velocity v and m is the mass per unit length of the water of the jet. What'is the rate
, at which kinetic energy is imparted to water?

pwards with a velocity 20 m s7. it momentan
ght of 18 m. How much energy is lost due to alr

1 - 3 i) _-.i . -
| a) Em\re‘ b) mv® c) i d) S -

P o ™

5. A body of mass 4 m is lying in xy-plane at rest. It suddenly explodes into thre

i ; r | '|'.|Tl ..‘.: T
pieces, Two pieces each of mass m move perpendicular to each ather with equi

speed v. The total kinetic energy generated due to explosion Is

3 2 d) 4mv?
a) mv? b) Emw2 c) 2mv

i if'y is done
8. The potential energy of @ system increases, iff work is do

' a) by the system against 2 conservative fn?r:::gmm
b) by the system againsi a non-conservative forc

conservative foroe
€) upon the system by @ _ e«
] wammmﬁmw.. -

d) n the system DY & . h a body of mass m mus! ef
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1.

12

13.

14

BF=pr  oF=-Bx d)F=- %L

A wind-powered generator converts wind energy into electric energ
the generator converts a fixed fraction of the wind energy interc s its
into electrical energy. For wind speed v, the electrical power outpuf
proportional to

av b) v e) v d) v
Two equal masses my and m. are moving along the same straight line
velocities 5 ms' and -8 ms! respectively. If the collision is elastic, then cale
the velocities after the collision of m; and m; respectively
a) 4 ms” and 10 ms' b) 10 ms* and 0 ms™ ¢)-9ms" and 5ms ' d) 5 ms™ and 1 ms:
A particle is placed at the origin and a force F = kx is acting on it'{iﬁh are k.
positive constant). If U (0) = 0, the graph of U (x) versus x will be (where LS
potential energy function)

——
=

U(x) U(x)

Uix) Uix)

A particle which is constrained to move along x-axis, IS subjem:d tp '_-"3-:_' :

same direction which varies with the distance x of the particle fr 1,_;‘--' g
(x) = k«e+ ay’ Here, k and a are positive constants. For x 2 0, 1 ve fun
the potential energy U(x) of the particle is

' !; 1
! W-:*f—.-:ﬂ_-

b K
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. -F@fﬂﬂ'ﬂﬁﬂ'ﬂnﬂmdﬂhmm or
{(a) force applied (b) angle at which fe '
(o) initial velocity of the object  (d) dlsmamm
2. A'main pushes a wall and fails 1o displace it
(a) no work at all

He does
{b) negative work
(c) maximum positive work (d) positive work but not maximum work
3. Wnen work done by the force of gravity s negative.
(a) PEincrease  (b) KE decreases  (b) PE remains constant {ﬂ}FE
4. Work done by a simple pendulur in one compilete oscillation st !

(a) zero o) 'rng (Clma cost (d) mg sind

9. A boy carrying a box on his head is walking on a lavel rgad from:one ¢
another on a straight road is .doing no wark, This statement is {Allm

el (a) correct (b) incorrect  (c) parly correct d) insufficient data

Abody of mass 100 g is rotating ina ciroular path of radius i with constant eloclly
The work done in one complete revolution 1s:

(a) (r /100)J (b) (106 /r)d  (c)100rd (d)zero
7. A labourer of mass 50 kg climbs up a 20 m long staircaseiia the lop uf a huilding
m High. What is the work done by him ? (Take g = 10.ms=)

(a) 3 k (b) 6 kJ (€)12kd (d) 24 kJ
B A force (3i+4]) N acts on a body and dispiaces it by {31 «4]lm. Thewo

L

1 &% the forca s
()10 (by12J

8 Aforce F= [5| 31 hzk)N Is app
5 ]]m The work done on the particle is

() +10d (184
ove In the Y-directon, 5 SUBJSCEERE
- - . . o . ; Ihh E"- -'_,_ in L
{—zinaia-smﬂwm g the wmby
a distance of 10 along the Y-axis? M.
:15541 "-m 60 4 _

()18 (254
ied ovar a particle which displaces it from it

to the point 7= (2i
(a)-7 J (b) +7 4
“l A body, constrained to ™M

[
A
[ =
oy
[CA

T
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oy Y

‘extendin Hﬁ'umﬁcmta 15 cm Is

@ 1% (b8 (c)32 J (d) 24 J

14. A bullet of mass 10 g leaves a rifle at an initial velocity ﬂf"1'0’ﬂﬁ"'ﬁ1!§" .
earth at the same level with a velocity of 500 m/s. The work done to o

"f

resistance of air will be | (ﬁ_x
(@) 3754 (b) 3750J  (c) 5000 J (d) 500 J
15. Consider a drop of rain water having mass 1g falling from a height of 1 km.
the ground with a speed of 50 m/s. The work done by the gravitational fore
(@= 10ms™3). (NEET 20
(a)1.25J (b) 100 J (c)10J (d)-10J
16. Potential energy cannot be expressed in
(a) J (b) Nm (c) Ns (d) Ws

17 A long spring is stretched by 2 cm. Its potential energy is U. If the spring is strelé
by 10 cm, its potential energy would be

u 8
3 b) — c) 5U d) 25U
{]25 []5 (c) (d)

18. The potential energy of a system increases, if work is done
(a) by the system against a conservations force
(b) by the system against a non-caonservative force
{c) upon the system by a conservative force
{d) upon the system by a non-conservative force
19. Kinetic energy with any reference must be
- f(a)zero (b) positive  (c) negative  (d) both posilive and neg
!l_ jfi’i’{ha mvaloﬁly city of a body s twice of its previous velacity, then kineli

= -
‘becon
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friction?

th |
L (a) 20 J | _ (b) 30 J (c) 40 4
yol 2> WO bodies with kinetic energies in the ratio 4 - 1 are moving with equal linear
momentum. The ratio of their masses is (AIPA IT 195 y
{E} il 2 (b} (B {5}4: 1 (d)y1:4
26. Two masses 1g and 9 g are moving with equal kinetic ene:gies‘.ﬁe:_‘_ of ‘_i'-}'.'é
magnitudes of their respective linear momenta is (AIPMT 1993}
e (@1:9 (b)8: 1 (c)1:3 (d)3: 1
27. The momentum of a body is p and its kinetic energy is E. Which of the follo |
the relation between p and E if the mass of the body be M?
NE J2E _ R 1) None of these
ol (3 p=v2ME (B) P=—5~ o) E=yiSs d) None of these
28. The momentum of a body is p and'its kinefic energy is E. When its momeas
becomes 2p its kinetic energy will be |
(a) E/2 (b) 3E (c) 2 Gl
ing with equal mo
29 Two bodies of masses 4 kg and 51_;1:';: moying WHi-OGua
' ' ctive kinetic ene
? ratio of their respe 173 (@54

(a)4:5 (1) 231 - of its iniial value, its momam

4 30.When the K E of a body becomes foul umaf:mtﬂiﬂ’ﬂ“‘m'fl,_ s it intal

Y h (ay become twice its initial value. - r-,n;--.a-.-'i

" (0) become four times its initial value L EEEEE
| \C)become e aauivalent to

e
-1 i
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(a) ¢ .'.|. =
et )& "1:r-.11'.- i

.-"l' L ey o . I
34, Anengine exerts a force F = (201 - 3]+ 5K) N-and mov |

v = (Bi +20] - 3k)m/s. The power of th& engine is.
(a)45W (b) 758 W (c) 20 W (dytow.

35 An engine pumps water thmugh a hose pipe. Water passes through th e
leaves it with a velocity of 2 ms™. The mass per unit length of water
100 kam™ . 'What is the power of the engine? fﬁ.l.

(a)400'W (b) 200 W (c) 100'W (d) 800 W
36 An engine pumps water continuously through a hose. Water leaves the: A

veloaity v and m is the mass per unit length of the water jet, What is i
which kinetic energy is imparted to water? (AIPMT

(a) % mv’ (b) miv® () emv®  (d) %A miV
37 For an elastic collision

(a) the K.E first increases and then decreases (b} final K.E never remains coss

(c) final K.E is less than the initial K.E (d) inltial K E is =qual to “'!E.f._.. y

38. A bullet hits and gets embedded in a solid block resting on & narizontal Frictior
table, Which of the following is conserved?

{2) momentum and kinetic energy (b) kinetic energy alane

(c) momentum alone (d) potential energy alons
39 Two identical balls A and B having velocities of 0.5 m/s and -0.3 py/s respes
collide elastically In one dimsnsion. The velocilies of B and A after he
respectively will be
(a)-03 m/sand 0.5m/s (b)0.3-mis and 0.5 m/s
(c) -0.5 mfs and 0.3 mis (d) 0.5 m/s and -C 3 m/s
40. Two equal masses m; and m: moving along the same straight lina_ with v
+3 mls and -5 mis respectively collide elastically. Their velocities afterth
will be respectively
,,,| + 4 mis for both: (b) -3 rr#snnd-rsm!h

(d) -5 s and +3 s

'| bl mpliie "' 100% . aner e baleas nfame il
LANNSIITY Vv M= ] -H lJl 2100 [KeS PIACE, WINET
_'qlu

ot
|

S T

A
;I
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@ar momentum e .

' #‘JI not co ',"'-'!I

ey _.-:' rr'f'-:_:'.".._".'". _—

ww of mass m mwi
NG with

mm_z m. After Callision, thu anuadﬁ?iu

e i vl e

44 A Eull-stt:f m:ss M moving with a's o : '.
and gets embedded Into the bingk e

T The final speed Is.

vV

I'U'I--I- m (c)
i 45 Abody of mass m moving w
at rest. Now, the coalesced

o ¥
M+rn {d) 2
th velocity 3 km /h collides with a Body of mass s
| mass starts to move with a velocity -
o @ikmlih o ®)2km/ih @ 3kmih  (dakmih (APMTEES

g} Tl i i i
1 46. The coefficient of restitution for a perfectly elastic collision is

(a) 1 (b) zero  (c)infinite  (d) -1 (AIPMT 18
47. Which of the following is not a conservative force?

{a) gravitational force (b) spring force  (¢) elastic force  (d) w&mw

48, A moving block having mass m, collides with another stationary b!&uh having.
mass 4m. The lighter block comes torest after collision When Jhe initial v city of
the lighter block is v, then the value of coefficient of resistitution {e;mHh&

£ (@) 0:5 (b) 0:25 (c) 0.8 (d)0/4 SET 2018
Answers: | hy
1{c) 2(a) 3(a) 4(a) 5(a) 6(d) 7(b) 8(d) 9(b) 10(b) 11(b) 12
13(b) 14 (b) 15 (c) 16 (c) 171(d) 18 (a) 19 (b) 20 (c) 21(a) 22{a) ;:am Al
25 (d) 26 (c) 27 (a) 28(d) 29(d) 30 (a) 31(c) 32 (a) 33(c) 34(c) ;
37(8) 38 (c) 39 (d) 40 (d) 41 (a) 42(d) 43 (a) 44 (c) 45 (a) 46 (a)

Solutions: ol
3 (@) w one agamst force of gravity. it is negative,

3. (a) When work is d
} As height increases. PE also Innreas;sam .
fﬂ} in‘one complete ascillation, dispI::w i Hm
5. (a) Work done against gravity =Fs . .
8. @Wmif.dum#smﬂn# dilﬁlﬂ“m

7 JVJ v muh-n&os -pnxl‘lﬂ'“@ir . anI8d
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1. Multiple Choice Questione: Ystem of Particles and Rigic
1. The center of mass of system
a) position of particles
¢) masses of particles
2 A couple produces,
a) pure rotation
| ¢) rotation and translation

of particles does not depend uson

b relative distance between paricies
d) force acting unparti':ia- R

B) pure translation
T : d) no motion
| e masniuceof i i mamas oy on o sl posi X
: | espect to the origin is,
a) zero b) increasing with x £) decreasing with x  d) remaining constant
4. A rope s wound around a hollow cylinder of mass 3 kg and radius 40 em. Whﬁﬁ
the angular acceleration of the cylinder if the rope is pulled with & force 30 N?
a) 0.25rad s2 b) 25rad s* ¢)5ms? d25ms*
5. A closed cylindrical container is partially filled with water. As the container rotates in
a horizental plane about a perpendicular bisector, its moment of inertia
a) Increases b) decreases
¢) remains constant d) depends on direction of rotation |
A rigid body rotates with an angular momentum L. If its kingtic energy is halved, the

h

angular momentum becomes,

a)L byL/2 c) 2L dyL/ 2
tion. The angular momentum of the particle

e |

A particle undergoes uniform circular mo

remain conserved about, | | -
a) the center point of the circle  b) the peint on the circumference of the circle:
} d) any point outside the circle

int inside the circle : _ e
c)-any point inside ane about a fixed point, its angular momenturm 15

8 When a mass is rotating in @ P
directed along

f
a) a line perpendicular to the plane of rotatiof

o |ane of rotation
. y angle of 45° 10 the p
b) the fine making &M 205 d) tangent to the path

i I'.-.'-.: =i
Qithe r.a-:hus o moment of inertia ratating about ' R
9 Two discs of sam {0 the plane of disc with ang E L

through center 2nd pa";p;":f:::; fage o fage coinciding the axiE
: ht inte: : I
M3, They are Prﬂ_uﬂ

- is,
sion for loss of 8y during this Process:

e
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3 :‘. |
H
s

,. moment of inertfa la s rotating in a horiz S
axis with a constant angular speed w. Another disc initially at rest 6
h]hwwm?nntnmamhﬂngmﬂm’r ‘* e di
Wmleﬂrnp&ad The loss of kinetic energy d et

process is
0,1 f s

1 % 2 o B )l ¥ !
]z(—L]_t,nh'"’ b) T_le'h-m c) '(P—Tlﬁ-l., s d)_.- %

1. The ratio of the acceleration for a solid sphere (mass m and radius R} -H.:'-__i..'._
an incline of angle & without slipping and slipping down the incline without rolling
a)5:7 by2:3 c)2:5 d)7:5

12. From a disc of radius R a mass M, a circular hole of diameter R , whose rim pass |
I?'_in:lugh the center is cut. What is the moment of inertia of the femaining par ofie
disc about the perpendicular axis passing through it .

f
15 MR? 13 MR? ;
2) b) 3 MR o) 11MR d) QM_,
32 32 32 32

13. The speed of a solid sphere after roling down from rest without sliding o' :
inclined plane of vertical height his '

10,

4 10 —_— e
— gh b) J— 2ah 1L
a) 3 0 ) ?9 C) y2g d}\/zgh

14 The speed of the center of a wheel rolling on a horizontal surface is vo. A pointes
the rim in level with the center will be moving at a speed

a) zero b) Va ey V2 v, d) 2vo

15 A round object of mass M and radius R rolls down without slipping alang an inchl
piane. The frictional force
a) dissipates kinetic energy as heat b) decreases the rotational metion
¢) decreases the rotational and translational motion
d) converts translational energy into rotational energy
Answers: |
nd 28 3Hd Hb Ha 6d 7Na 8Ba Ha 10d 1

13)b 14)d 154
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13. {b) When a solid sphere rolls down on an inclined plane its tolal K.E. = =

_ 7 my? g2 _10gh o [10
Hann@emgh*mmv ¥ ﬂ_?—,v— ?9

On reaching the bottom it has only P.E.
14.(d) When a wheel rolls, given velocity of the centre of mass = Vo So at "
the rim, the velogity = velogity of cenire of mass + lingar velotity = Vo + Vs = 28
At the bottom velocity = vy — v =0
Creative Questions
1. Unit of centre of mass in Sl system is
fa)m (b) kg m? (c)kgm (d) ka

2. A body falling vertically downwards under gravity breaks into two paris of i
masses. The centre of mass of the two paris taken together shifts horzos

towards
(2) heavier piece (b) does not shift horizontally
(c) lighter piece (d) depends on the vertical velocity at the time of hredk{m'

3. Two balls are thrown simultaneously in air. The acceleration of the centre of

of the balls, while in air
(2) depends on the direction of the motion of the balls (b)is equalto g

(c) depends on the masses of the two balls
(d) depends on the speeds of the two balls

box is kept on a smooth surface. The velocity of the centre of mass

(a) of the box remains constant
(b) of the box plus the ball system remains constant

(c) of the ball remains constant (d) of the ball relative to the box remains consie

5 The centre of mass of a system shall be
(a) at the centre of the system (b) outside the system
(¢) inside the system (d) inside or outside the system

A ball kept in a closed box moves in the box, making collisions with the wallsall
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:.-',-; )2 v ®O  ()15v ;{dw
6 In a carbon monoxide molecule, the carbon and the o
Wl distance 1.12 x 10"m, Thndhtamafthlw nf

atom s | \IPM
(a) 0.64 x 10"°m (b) 0.58 x 10™m (¢) 0.51 x 10™m  (d) 0.48 x 10*m
17. The angular speed of minute arm in a watch is'
4 - _ o 1 LB
(@) seagrds”  (©) %rads“ ©) 3500 (@) 800
18 In which of the following cases, the angular velocity is useful? (AFN C1
{8) When velocity of a body is in a straight line (b) When a body is rotating
(c) When a body moves with a constant linear acceleration  (d) none of thes

19, A particle moves in a circle of radius 5 cm with constant speed and ti '
0.2 = 5. The acceleration of the particle is (AIF 'W

(a) 25 m/s’ (b) 36 m/s®  (c) 5 m/s’ (d) 15 m/s? 1

20. A wheel has angular acceleration of 3 rad/s? and an initial angular speed of 218 !
in atime of 2 s. it has rotated through an angle of (AIPMT 2
(a) 6 rad (b) 10 rad {¢) 12 rad (d) 4 rad

| 21 If a flywheel makes 120 rev/min, then its angular speed will be (AIPMT ’

(a) 8 nradlis (b) & n rad/s (¢) 4 wrad/s (d) 2 n rad/s

22 The angular speed of an engine wheel making 90 rev/ minis (AIPMT
a) 1.5x rad/s (b) 3rrad/s (c) 4.5z rad/s (d) 6% rad/s

23, Two racing cars of masses m and 4 m are moving in circles of radil £
respectively. |f their speeds are such that each makes a complete circle
same time, then the ratio of the angular speeds of the first to the second caf
{a)8:1 (b) 4 : 1 (c)2:1 {d) 1: 1 \IPM

24, The moment of ineria of a body comes into play

(a) mmmlm {b} in rotational mm

. J
q.l _,I‘ _‘-"r

lIIl T:'
il

.:f':..
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{116 give better shape to the wheel

36 The rale of chiange of angular momentum s equal o
(a) Force  (b) Angular acceleration  (c) Torque (d) Moment

37 Angular momentum 1s the vector productof : !
(a) linear momentum and radius vector  (b) moment of inertia and angular Ve
(©) linear momentum and angular velocity (¢) finear velocity and radius vecla

48 If ¢ denctes the distance betweeh the sun and the eaith, then the Qs
momenlum of the earth around the sun is proportional 1o (Kerala CEE 2¢

@) r’ (byr (o) Jr () r?

EIoLH <
i e 4

H:J' I..'-.' |

30 |f F is the force acting ona particle havirg postion I vector and © be the torqu
‘ (AIPMIT 201

this force about the origin, then

{a)r t=0 and F =0 (b) T > 0andF <0

(¢} r.t=0andF 1=0 (d) f r=0and F.t=0
40 A mass M is moving with a constant velocily parallel 1o ¥-axis IS angus
momentum with respect to ofigin (1T 198
(a) goes onincreasing  (b) goes ondecreasing (c) remains constant. {d
Relation between torque and angular momentiim is similar (o the relation betwesn
(b) ' mass and moment of inertia

41
(a) acceleration and velocity
(c) force and momentur (d) energy and displacemefit
42 A particle undergoes uniform circular motion. About whmh'putnt anthgg_;j__ :
circle. will the angular momentum of the patticle remain conserved? (I 200
{(a) ﬁeﬁtre-nf the circle {c) inside the circle ' - u
(¢) outside the circle (d) on the circumference of the circle
\When a mass is rotating in a plane aboul a fixed point, ts aﬂﬂ!ﬂﬂ_ﬁ’- ventu '

43 _
directed along _ (A
(a) & line perpendicular to the plane of fotation (b) thee tangent to the 8

(c) the line: making an angle of 45° to the plane of rotation (d)
' 44 If there is change of angular Wmﬂ'% 0 4.J5in 45, 1L
i 1y =

ase Send Your Answer Ke
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(a) always
() in the absence of external toryye NTheorsseni R
e torque of a E = _al i -L"'-"r'_"-v"": emalt
a6 Thet ffl aforce F *ﬂlacﬂmmgmraﬂhm : o

47 When a body is projected at an
field of the earth, the angular
as it proceeds along its path

(a) remains constant

angle with the horizontal in the uniform gravitational
momentum of the body about the-point of projection;

(b) increases () decreases i
(d) initially decreases and after its highest point increases

48. A man is sitting on a rotating stool with his arms outstretched. Suddenly he folds his
arm. The angular velogity :

(a) decreases (b) increases (c) becomes zero (d) remains constant '

49 An athiete diving off a high springboard can perform a variety of exercises in the air
before entering the water below, Which one of the following parameters will remain
constant during the fall. The athlete's

(a) linear momentum (b) moment of inertia

(c) kinetic energy (d) angular momentum. :
50. A disc is rotating with angular velocity . A child sits on it. What is _mnsgwe&? I

(a) Linear momentum  (b) Angular momentum (AIPMT 2001)

(c) Kinetic energy (d) Moment of inertia

51 A man is standing at the centre of a rotating turn table with his arms stretched. if he

draws his arms inwards and thereby reduces his moment of inertia by a facturm,
the angular speed of the turn-iable . (Manipal 1993)
" (b) increases by a factor k

(a) remains constant ,
(d) decreases by 8 factor of k* .

(c) decreases by a factor of k _ | = el e
52 The motion of planets in the solar system'is'an example of the .cnnm .

N (d) energy (Al
_ (c) angular momentum { gy @
(@)mass (b} linear momentum il -
/ 1) an Etalldl ﬂm . -:'-. Wit
53 A circular disc is rotating with ﬂﬂQ”_'?‘_' '&Z‘iﬂ?ﬂ&ﬁjﬂr of th ‘E"."ﬁ;p c( AFMG 2002)
the disc walks towards its centre, then N H

(a) is not changed (b) s halved (¢} decreasss ()docres
. . o1 gk at(2,0,-3) aboutk
ﬁ"’memnmejnt_oﬂhamme;F=-'lfir.lrf’ﬂ LAt &

. - - - A ':'i.. 1] -ﬂﬁl
8) -8i- f’ﬂs? S?ﬁla You r%nswgll eys to QULE

o
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a7 - 1m1ﬁ:f F@'ﬂi:ﬁ - ::—II )2 &
15 rotating freely about its symmetry axis In free spas

pave. ner

e

the sphere is increased keeping its mass same. Which of the followir

= SHUISIE I8 increased keepin i8s same. Which of the following

quantities would rsmain constant for the sphere? (NEE
:::W“'” “:'W ' b) Moment of inertia '

Rotational netic energy d) Angular momentum

;.';!L. Zﬂﬂ_ 3(0) ab) s(a) s(h) 7(b) B(d) 9(d) 10 (a) 11 (a) 12

“t ) 14(c) 15(b) 18 (a) 17 (4) 18 (b) 19 (c) 20 (b) 21 (c) 22(d) 23 (d) 2

v (2) 26 (b) 27 (a) 28 (d) 20 (a) 30 (b) 31(c) 32(a) 33(c) 34 (a) 35(h) &
(0) S8 (d) 39 (c) 40 (d) 41 (c) 42(a) 43 (a) 44 (a) 45 (c) 46 (b) 47 (b} &

49(d) 50 (b) 51 (b) 52 (c) 53 (d) 54 (q) 56(b) 56 (d)

56

Solutions:

7.(0)m o) +m (a)=(m+mja 2ma =ma. a=a/2
9. (d) Linear accelcration of centre of mass a = F/ M
This is same wherever the foree ie applied.

10. (a) The mass is uniformly distributed. So centra of gravity will be at 1.5 i frofh
end. : UL

14, (c) Net external force on the system (8 2ero. Mezfce centre of mass remal
unchanged. | T

15. (b) Ne external force acts on the system. Hance speed of centre of mass In zeto
12x0+18%1.12x10°""

16, ) Hoon = : s a
St 12416 0.64x10 m
Ao =S 60x60 1800

2 Nt ")
OLte e AL AOBNGE

T 0.04n?
2, (6) = ot + %nfz =2x24 %__ﬂixa'.'.f-. B=10rad
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3 I_lu +?€F -=.: | ., - - -_ .
gem 0! J [ = o= E?. > :_l._' -

2 = . ‘N N7
F;- = b | i

4 Fdr a given inclined plane, the object with the least value of radius of ayrafl

will reach the bottom first,
Book problems (1 mark) :

Two point masses 3 kg and & kg are at 4 m and B m from the origin on X- axig.
position of canter of mass of the two point masses from the origin is .
a)2sm BY65m c) 5.2 m d) 5.6m
Twp point masses 3 kg and 5 Kg are at 4m and 8 m from the origin on X-2 s T
position of center of mass of the two point masses from 3'kg mass is
al2bim b)Y G5 m c) 52 m d)5.6m -
If a force of 2.5N is applied perpendicular to the handle of a spanner of length 48
cm, the torque exerted by the force about the centra of the nut Is

a) 37.5 Nm b) 25 Nm ¢) 0.15 Nm d) 0.375 Nm

A force of F = |4] 3]+ 5k | Nis appilied at a point whose position vectoris
r=|(7i4 4j — 2K ]m The torque of force about the orginis

a) 1141 + 43 - 37k )Nm.  b) [44] 43] - 37kINm

c) |- 14j - 43] - 37k Nm d) |- 141 + 43) — 37k ) Nm

A cyclist while negotiating a circular path with speed 20 ms™" is found {o bend By &
30° with the vertical The radius of the circular path'is (g = 10 ms™) '

a)40m b) 120 m C)62.28m  d)6.928m

The moment of inertia of a disc of mass 3 kg and radius 5 0cm about an axis
passing through the center and perpendictilar to the plane of the disg Is :
a) 0.375 kgm® b) 1.125kgm* ¢} 0. 1875 kg’ d) .75 kgm'

The moment of inertia of a circular disc of rass 3 kg and radius S0cm about an

axis touching the edge and perpendicular to the plane of the disc is

a) 0.375 kgm® b) 1125 kgm®  ¢) 0.8175 kg’ d) 0.75 kgm"

The moment of inertia of a disc of mass 3 kg radius 50cm about an axis passing
through the center and lying on the plane of the disc is

a)b 3*?5 kgm® b) 1 125 kgm* ¢) 0.1875 kgm* d) 0.75 kgm*

A solid sphere of mass 20 kg and radius 0.25 m rotates with an angular velocity

rad s about an axis passing through _t_he: center, Ills :;?_ngula‘r mﬂman!um 5 .
at:?! 5kgm?5‘ b) 0.25 kgm’s c)0.5kgm's' o) 0125 kgm:fﬁ'?'

Answers : 1(b) 2(2) 3(d) 4(b) S5(c) B{c) T(b) Bc) &)
Book problems (2 marks) :

Tvio point masses 3 kg and 5 kg are at 4 m and 8 m from the origin N s

Lopate the position of centar of mass of the two paint Masses () frem the origin

(ii) from 3 kg mass
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1. The linear momentum and position vector of the planet is perpendicular

a) perihelion and aphelion b) at all points
c) only at perihelion d) no peint

2. If the masses of the Earth and Sun suddenly double, the gravita
between them will '

a) remain the same b) increase 2 times
€) increase 4 times d) decrease 2 limes
l 3. A planet moving along an elliptical orbit is closest to the Sun at distance r: ant

farthest away at a distance of .. If v, and vz are linear speeds af these points
respectively. Then the ratio vi/v- is

a) = by (/1) o - d) (ry/ ra)?

i
fi r, |
4/ The time penod of a satellite orbiting Earth in a circular orbit is independent ¢ i
, a) Radius of the orbit b) The mass of the satellite
c) Both the mass and radius of the orbit
d) Meither the mass nor the radius of its orbit

5 If the distance between the Earth and Sun were to be doubled from its presen
value, the number of days in a year would be

a)B4.5 b) 1032 c) 182.5 d) 730

1 6. According to Kepler's second law; the radial vector to a pfanet from the St
sweeps out equal areas in equal intervals of tme. This law 1s a conseque .

a) conservation of linear momentum b) conservation of angular momentunt

f ¢) conservation of energy ~ d) conservation of kinetic energy.
f 7 The gravitational potential energy of the Moon with respect to Earth s

a) always positive b) always negative

¢) can be positive or negative d) always zero

inetic energies of a planet in an Eﬂmhﬂlamltmm osit
2 lheﬂlﬂand C are Ka . Kg and Ke raspwtlw!g..ﬁﬁzi&:m;mﬁnr axis and
' endicular to AC at the position of the sun S 8s

Shown inthe figure. Then LAl
a) Kn > Ke > Ke b) g < Ky < Ke:
- .__,: . ..- ,-I - - 'I_;.illl L‘: ‘-‘;" :Ji-"'.'.l :_'-.'._-

Sy
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) -
wﬁzam by - '--. ..,_-I_-x l:= .': ‘
c) can be positive or negative :b)' .. & I3
10. If the mass and radius of the Earth are per 0 E0RIVE
to gravity g' ¢ Earth are boty W
E}-fﬂmﬂiﬂs same bJ qg/2 _ . e
| 11 The magnitudeof the Sun's gravitational fiaid « disg
: nal B G T nrt b
I a) same over the year : Al field as expenenced by Earth is

b) decreases in the month of January and increases in the month ﬂﬁw

c) decreases in the month of July and increases in the month aFJaﬂumu anuan

d) increases during day time and decreases during night fime- .
12. If a person moves from Chennai to Tnichy, his weight |

a) increases b) decreases

¢) remains same d) increases and then decreases

13. An object of mass 10 kg is hanging on a spring scale which'is attached to'ihe
roof of a lift. If the lift is in free fall, the reading in the spring scale is

i byzero  ©)49N CdssN

14 If the acceleration due to gravity becomes 4 times its original value, then escape:
I speed |

a) remains same

¢) becomes halved
! 15. The kinetic energy
a) equal to potential energy
¢) greater than kinetic energy
H- b ©)b b 8)a
I Answers : fya 2)¢ 3) a 4) b 5}1.3b ?L}hb. b 8)e

10)b 11)c 12)a 13)b 14 b 12

b) 2 times of original value |

d) 4 times of original value

of the satellite orbiting around the Earth is
b) less than potential energy

d) zero

|
| &h Iliﬁn: - )
| orbit of the planetis elliptical. .

=

G

.....
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E*f}; =7 Ay |, T, =T;J8 =365 «2:828 = 1032 days
W 7

[
KE=K= 57 From figure Iy <1y < ly. Hance Ka> K> Ke

_GM, o e GQRM,) g
p3 1h (2R 2

¢} The gravitational field decreases as distance increases. The disls
between the sun and earth increases in the month of July and decreases
the month of January, Hence the magnitude of the sun’s gravitational fisid as

@xpernenced by earth decreases In the month of July and increases iniihe
month of January

X

2.a) g=GM/R® So g = 1/ R The value of R decreases from Chennai to Tee ;
So the value of g increases from Chennai to Trichy. Thus if @ person moues
frem Chennai to Trichy his weight increases.

19.0) v =28RE . v, =./2(4¢)R. =2v_two times of original value.

'..Hf.lr. Vi A

el & 1 T Ll Y
b) PE=U= == : i
(g

£

— KE= ——"= Thus KE < PE :
1) 2 (Hp +h)

Creative Questions:

| 1, The force of gravitation is (AlIMS 2002
(a) repulsive (b) electrostatic  (c) conservative (d) non-conservative s
2 \Which of the following is an evidence to show that there must be a force
on earth and directed towards the sun? (AlIMS 198

(a) Deviation of the falling bodies towards east

(b} Revolution of the earth 'round Ine sun

() Phenamencon of day and night (d) Apparent motion of sun round the earth
Two spheres of same size, one of mass 2 kg and another of mass 4 kg ae
dropped simultaneously from the top of Qutabminar. When they are 1 m B00S
o the ground, the lwo spheres have the same (AlIMS 0Dé

{ (@) momentum (b) kinetic ensrgy  (C) polential enargy  (d) acoeiarstion

L
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_ {a} F
5. hﬂﬁNﬂﬂhmﬁthm“m :Q_.”
(a) to keep constant vejoc hiss
(c) to increase the velocit ’E:; zm :h

6. Ifthe distance between WO mi

them asses is doubled IhB'

| (@)is reduced to half  (b) is reduced to 2 quarter
| . E:-} tstd!?::bled (d) becomes four times
II 7. Acsateliite of the earth is revolving in a circular ofbit with a uniform sg

| gravitational force suddenly disappears, the sateliite will

| (8) continue te move with velocity v along: the original orbit
(b) move with a velocity v tangentially to the original orbit
{c) fall down with increasing velocity

(d) ultimately come to rest | some where on the original orbit

8. If the radius of earth shrinks by one percent and its mass remaining the Sams
then acceleration due to gravity onthe earth’s surface will WS 1884}
(a) decrease (b)increase (c) remains constant {d) either {a}urtcj

9. Let g, and g denote acceleration due to gravity on the surface of the e
on a planet, whose mass and radius are twice that of the earth. '-nnm

(a) g\ = g2 (b) gx = 28z (©g:=2gy (Ag= .
J 10, What will be the formula for mass of the earthinterms of g, Handﬁ
GR gR’ da i
g’R GR = (A= APMT
‘ (@) 2 (b) s g

frnm the same mﬂbﬂﬂl i- -
['l 11. Two planets of radi s and rz are made aces of the planets i i

aceeleration due to gravity g1/ 8z atth A
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(@d="1km {byemﬁn (c) d=2km (d)d=km

15. Two as s are floating in gravitational free space after havin
Wi meir spane ship. The two will
m move towards each other  (b) move away from each other
() will become stationary (d) keep floating at the same distance. Vet

16. The weight of a body at earth’s surface is W. At a depth half waylo
the earth, it will be AIP

(a) W (b)y W /2 (YW /4 (dyW/!8
17. Force due to gravity is least at a latitude of

(@0°  (b)45° (c) 60° (d) 90° i

18, The height at which the weight of a body becomes 1/16™ its we
surface of the earth (radius R) is (AIPMT.
(@5R (b)15R (c)3R (d) 4 R

19 If the value of g atthe height habove the surface of the earth is the sam
at a depth x below it, then (both x and h being much smaller than the =

the earth)
(@) x=h (b) x=2h (c)x=h/2 (d) x = h?

20. At what depth below the surface of the earth, is the value of g same
height of 5 km? .
(@) 10 km (b) 7.5 km (€) S km (d) 2.5 km

21. The weight of a body at the centre of the earthis :
(@) zero (b) infinite (c) same as on the surface of earth (d) nmaaf
22 A body weighed 250 N on the surface assuming the earth to be‘ -
uniform mass density, how much would it weigh half way down to the €
earth? ._
(@) 240N  (P)210N' (c) 195N (d) 125 N
23 Average density of the earth
(a) does not depend on g (b) is a complex function of g
(c) is directly proportionalto g (d) is inversely proportional’ 1o .;}!
24, Themlaratlnn due to gravity g and mean dmlitg m'ﬂtl _L N
! ."_'_.ofﬂ'leru!wnﬂ ru!atians?{ﬁhuﬂ'ugm ional constant and R
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he gravitationslfef of i . 6 becorne
fh} €quator fc}lm ':'I -:I-I.;.; :

1}1

27.The angular speed of
appear weightless is - earth (in rad s7), so that an ¢
(@) 125x10°  (b) 1.50 x10°
(91568 (d)0.125
i 28.If the spinning s
.7;| equator: 9 speed ofthe earth is increased, then weight of

™
g .=.| (a) does not change  (b) doubles (€) decreases (d) increases (AFMC 20

29. Acceleration due to gravity is least

(a) at the equator (b) at the- pdaa
| - (¢) at a pointin between equator and any pole (d) none of the abave
"ﬁ 30. Ifwe move from equator to pole the value of acceleration due to gravity: _
12)

(a) first increases then decreases (b) remains same
(c) increases (d) decreases (AFMM

) 31.1f g is the acceleration due to gravity on the earth's surface, the gain lu
.d potential energy of an object of mass m raised from the surface of the ez ﬁ
™ a height equal to the radius R of the earth is: LMEE* 004)

{a)lmgn {h}% mgR (c) 2maR (d) mgR

of8] 32 A body of mass m is placed on earth's surface, which is taken from &

) surface to a heightofh=3R. Then, change in grawlaﬁonai poturmﬂw!
mnﬁ 6) "2 ©ZE o MR (AIPMT 22

881 (a) .
ody projected v vertically upwards from the surface of
e 33 The escape velocity for b Nt G 0 |
' earth is 11 kms - If the body IS projected at an ang (AIE F:,

escape velocity will be | . .\
) ez Gl {::: 1mass1 e :sm - ja ‘ 02
34. The escape velocity of @ body dw&m?@“"m RO <
(@) m° (b) m imass m is given by (G = univer
35. The escape v&lumt)' “f a_sphere of ;n ; *
mass of the aaﬂhm radius

grayitational constant, M 3Gm
wﬂ""-.*‘ Ol "”r %
. R 2 :, ] ﬂ“ﬂmumﬂlﬂ F th -- "

.__ JI-rJ-
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AN hl " e L ﬁ)‘ﬁﬂfﬂm 011'11.2 m/'s: -.-.:::-”! ".'.'.'!;.’I:'_.:
he velocity y with which a projecile, nwdbt-ﬂmﬂ ‘50 that it
(g . does not depend on (Al

”.Mul’ﬂ'la earth (b) mass of the p

~ (e)radiusof the projectile’s orbit (d) .gravltalmnaimn ¢

39, An artificial satellite is revolving around the earth in a cin':ul&r bit. If

l;:;a# of the escape velocity, then its height above the surface of earth
(@ R/4 (byR/2 (¢} 2R ()R

40. A planet in a distant solar system is 10 times more massive than the &an

radius :s 10 times smaller. Given that the escape velocity from the |
11 km's", the escape velocity from the surface of the planet is (4 '-=!_i'.1-

(@0 11kms' (b)11kms' (c)11kms’ (d) 110kms’ .
41, Escape velocity from the earth is 11.2 km/s. Another planet of sarrﬁ&
radius 1/4 times that of the earth What is the escape velocity
planet? {ﬁcl AT
(@) 11.2km/s Db)448km/s  (c) 224 kmis d) 5.6 km/s

42 If r represants the radius of orbit of satellite of mass m meving aroung
of mass M. The velocity of the satellite is given by

M A h
(a}?=GM {b}v—-GI— (eyy? =2

Gt
i

(d)v =

43, Orbital velocity of a satellite revolving round the earth is indepent
(2) mass of the earh (b) mass of the satellite
(c) radius of the earth (d) radius of the ormbit

44 If suddenly the gravitational force of atiraction betwesn sarth and8
revolving around jtbecomes zero, then the satellite wilk: |
{a) continue to move in its orbit with same velogity
(b) become stationary in its orbit
(c) move angentially to the original orbit with the ﬁamu-mdﬁ.-
(d) move towards the earlh

45_A ball is dropped Irom a satellite mmth earth @

420 km. The bail will el

-I-- L

mmwmuﬁ-‘mmn speed slong @ straight

o
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(a)gh (b) R -
- R-h Rl .“-"
47. if v, and Vo Tepresant the esca ' -

carresponding to a cireylar orbit Dfﬁﬂﬁ%ﬁ;ﬂﬂﬂm] o i
o . | Ll ! E_ l LAl ' 1
(8) Ve = Vo (D)v, = V2 Va () v, =-pﬂ!\f§ (dyv. and v, , ot

48. There is no atmosphere on the moon, because s
| (a) I Is closer to the earth and also it has the inactive A ’iﬂﬂ VIS 198
r (b) itis too far from the sun and has very low pressure in iﬁ'ﬁumw o
: (€) escape velocity of A

gas molecules i Shaid e
velocity S 1s greater than their root mean square

{d) escape velocity of gas molecules is Jegs than their rool mean squk

: velocity e -
i{ 45.A bomb explodes on the moon. How.lorig will it take for the sound fo sach the

- (AFMC 2005)
+ (a) 10 s (b) 1,000 s (c) 1day (d) will never reach -

i| 50.The ratio of velocity of a satellite rotating around earth in a circular ombit closa s
the surface of the earth to escape velocity from earth is
(@11 (b)1: 2 (c) 1:v2 (d)v2 :1

51. A seconds pendulum is mounted in a rocket. Its pariod arosc# [1_
when the rocket | : 1991)

‘I (8) comes down with uniform acceln?mhun

| {b) moves up with uniform acceleration

i it
B (c) moves round the earth in a geo-stationaly orb

. velotity .
{ B e vesup Wit tellite in circular orbitis independe

2. The time period of an Eaﬂ - (b) poth the mass and radwis of the ofb 'I
the mass of the satellll® radius of lts orbit
s O e ofthe, seletie NGRS
mmuﬂ of its orbit Y e un are 107 i— i
 S3.The distances of wo PISNSTL e panetsts

8

w
w

IeT=at "'-.ﬁ.nq-'*

- T F - d v ‘ - . ;

e
10
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periods are in the ratio of I
a)1:2 by1:16  ©1:32 A 1:22 (AIPM
56 The time period of a satelite in a circular orbit of radius R is T. The pey
another satellite in a circular orbit of radius 4 RS (AIF
(@47  (b)T/4 (o) 8T (d)T/8 .
57. The time period of a sateliite of earth is 5 hours. If the separatim
earth and the satellite is increased to 4 times the previous value, the ieg
time period will become (AIEEE 200,
(a) 10 hour (b) 80 hour  (c) 40 hour (d) 20 hour
58 The atmosphere is held to the earth by | :
(@) winds  (b) gravity (c) clouds (d) the rotation of the earth |
50. For a satellite moving in an orbit around the earth, the ratio of kinetic enengyl |
potntial energy is (AIPMT 2003 ‘I

(@) 2 (b) 1/2 ©1/2 ()2 |

80. A missile is launched with a velocity less than the escape velocity. The sufmoit
kinetic and potential energies T 1986)
(a) is positive (b) is negative (c) is zero

(d) may be positive or negative depending upon its initial velocity .
61 The amount of work required to send a body of mass m from earth's st
a height R / 2 where R is radius of earth is

(a) "R (o) "S5 ©

mgR  Smak
. (e 3
62 A satellite of mass m is moving in @ circular orbit at a distance R aboves
surface of a planet of mass M and radius R. The amount of work done -
the satellite 1o a higher orbit at a distance 2 R above the surface SLSK

Iy [ i3

planet is: (Al
@ Wem ®) e © 7= (dmgR
&3 The distance of a geo-stationary satellite from the centre of earth —
(R = radius = 6400 km) © (AFMC 2
(a) 18R (b) 10R (c) 5.7R - () SR - .
84, Persons sitting in artificial satellite of the earﬂt.hawa-{m&j% . ,: )

(a) zero mass (b) zero weight (c) cerlain definite weight  (d) infinite
5. The weightiessness ina satellite is due to. e (AEMC

h Please Send Your Answer Keys to our Email Id:
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a) straight path ! Sl - (AiMS 1999
{ J dg_ tpath (b) circular path {g} E"'pﬂgﬂllrﬁﬂﬂ?. (df}_l e arh _ For 'E
69. The radius vector, drawn from the sun to a planat wsmo?j :ag areas i
equal intervals of time. This is the statement of O (AlIMS 1995)
(a) Kepler's first law (b) Kepler's saéond Jaw Y
(c) Kepler's third law (d) Newton's third law
70. {h;curding to Kepler's law, the radius vector sweeps out equal areas ineﬂ!ﬂ
intervals of time. The law is a consequence of the conservationof
(a) angular momentum  (b) linear momentum (c) energy (d)all the above

71.A planet moving along an elliptical orbit is closest to the sun at a distance r; and

f
q

farthest away at a distance of r,. If v, and v, are the linear velocities at these

points respectively, then the ratio vy / va s (AIPMT 2011)
5 ad 2
S ol d H
@ O e O

72 The period of revolution of the planet A round the sun is 8 times that of 8. The
| distaﬁce of A from the sun is how many times greater than that of B from the
| sun? _ o
(a) 5 (b) 4 (c)3 (d) 2 .(AlPMT -1_59:}:}!
i i iptical orbit is

73. The force keeping the planets in elip 2 -

(a) electrostatic force (b) nuclear force {_t'-}.gra‘_h'!tﬁﬂﬂnﬂi fﬂfﬁﬂ {d} magnehc. . !W...FW._._:

74.If the Earth is atone fourth of its: present distance from the SUR, Te GRS

of the year will be

(a) one fourth of the present year (b) hatf_th:i :;‘a::; Yo -

(e) one - eightn the presentyear _ (d)one s e PEREENEE i
' f radius R has a period of 4 hour. Another sateliite

o 3 ircular orbit of ra WS gy ey
73 A satellite N 2is 3 R around the same planetwil have 2 period

@anour  (0)8V2 IO T (1 /20" ine radivs of the earh b
76. ;2‘: Hﬁzlaf:wn 50 ms’ it's value at an equal istance below

i sat 63 mt:;;ﬂ;rf (©98ms? () 85 m:
(@0 =

(@Bhour  (@)1248 hour  (AFMC2008)

‘e
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(b) 3(d) 4(a) 5(d) 6(p) 7(b) 8(d) 9
(h 14{(% 15(a) 16(b) 17(a) 18(c) 19(b) zum
23(c) 24(c) 25(a) 26(c) 27(a) 28(c) 29(a) 30(c) 31(b) 32(d)
34(a) 35(b) 36(c) 37(b) 38(b) 39(d) 40(d) 41(c) 4‘4!)- 3(b)

45(b) 46(d) 47(b) 48(d) 49(d) 50(c) 51(b) 52(a) 53(b) & H
56(c) 57(c) §8(b) 59(b) 60(b) 61(b) 62(c) 63(c) 64(b)
67(b) 68(c) 69(b) 70(a) 71(a) 72(b) 73(c) 74{c) 75(d) 'm{

Solutions
8.(b) F = Smym, i Gm,m; _ F
| ré @)? 4
)
G
I B.(b)g= R—M g ot Ri When R decreases, g increases
_GM G{EM}_ g4 1
R 2R)? > 8y =205
391 _ 38 8y _ N
11. g =L r =g < IS &
@ p= 4n Gﬁ 4nGry Q9 1
GM _ 7 G(M/2)
2.(b = —=0.8ms", 52 8=1986ms? 1
12.(b) @1 = gz = " g1=2x98=196ms
= 9 o) 42k
14.(c) ga=0gn, 9 (1 Ra 9[1 RJ R-R,d_zh_zkm
d R 1 1. W
=m 1-—-w'r_.-. =W(1- )=—
16. () mgi= mg(1- 3) (1=3 R) (-5

GMm 1 GMm o2 =
18. (¢ - C(R+h)?=(4R)?, R+h=4R, h=3R
{) (R +h)* 18 R? '

2y o ofrm) LB
18.(B) gn = 0 . 81 2) u[t RJ.._E 2 cm2n

20. (a) 9a= On. 9[1-3—’5—5) g[a—i-.

22. (d) Wy =W [1-5) = 259(
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Unit 7 : Properties of Matter

1. Multiple Choice Questions : _ PRV
1. Consider two wires X and Y. The radius of wire X is 3 times the radius of Y
are stretched by the same load then the stress on Y is.
(a) equal tothaton X (b) thrice thaton X
(c) nine times that on X  (d) Half that on X .
2, If a wire is stretched to double of its original length, then the strain in the wire is-
@1 (02 (c)3 @4 B
3. The load - elongation graph of three wires of the same material are shown in figure
Which of the following wire is the thickest?
(a) wire 1 (b) wire 2 (c) wire 3 4
(d) all of them have same thickness Load
4. For a given material, the rigidity modulus is :
(1/3)™ of Young's modulus. Its Poisson's ratio is
(a) 0 (b) 0.25 (c) 0.3 (d) 0.5
5. A small sphere of radius 2 cm falls from rest in a viscous
liquid. Heat is produced due to viscous force. The rate
of production of heat when the sphere attains its terminal  ©
uelc:fity is prnp‘g:rtinnal to ; i
a) 2 (b) 2 (c) 2 "
6. Sl'uzru wires are made of the same material and have the same volume. Tha '-':.‘-E
cross sections of the first and the second wires are A and 2A raspechwaly-_._ f the
length of the first wire is increased by Al on applying a force F, how much force s
needed to streich the second wire by the samse amount?
a) 2 b) 4 (c) 8 (d) 1
7. 'E*"ffth an incEeiase in temperature, the viscosity of liquid and gas, respectively will
(a) increase and increase (b) increase and decrease
(c) decrease and increase (d) decrease and decrease
8 The Young's modulus for a perfect rigid bpdg is
() 0 (b) 1 (c) 0.5 o (d) infinity
ich of the following is not a scalar: _
’ r:r:fismsity (b) surface tension  (c)pressure  (d) SUE::
10. If the temperature of the wire is increased, then the Young's modulus will
(a) rerain the same (3) !jni?; Eaa:by Sy R .
- 2 i ] - .
() mcreﬁeﬁr:&d[gnlume E.f]is drawn into a wire of length /. When this wifé &
- Cutf'gzed to a constant force Fthe extension produced in the wire e, JEGEs
?:pl‘!e'sents the Young's modulus, then which of the following graphs IS & SIS

line? Ly
(a) Al verses V (b) AlversesY  (c)Alversese P (d)Alverses g

: of spherical drops of a liquid of radius r coal off
12. A certain ﬂumb’:ﬁandﬂtumﬂ'?. If T is the surface tension of ~L.JA_[:_..E\_ d, ine

of radius vy IR
QP T i_ll is released  (b) energy = 2N 'W:E -".-‘_.| S
-{a)_ﬂmﬁ%%d Your swﬁ eys to our Email Id: padase 0
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(c) energy = 3VT( ]

is TBM
(d) energy is neither re
13, The following four wires are
the largest extension when the
() length = 200 cm, diameter =
(c) length =200 cm, diameter= 2
14. The weltability of a surface by a |'qllid d

E:; ;i:::%ft}' (b} Surface tﬂnﬂiun wpﬁﬂﬁfﬂ? 1

15ms'ata point where the
(a)8cm (b)16 em (¢) 24 -:m

Answers : 1)c  2)a 3a 4d Ed &b 7 =
)c 12)c 13)a 14)d 1}5}1-.. Yoo 7)c  §)di =9)d " 10)ib
Solutions:

2. (a) strain = -‘5}";:}{=1

3. a) Larger the slope, lesser is the strain. Slope of wire 1 is larger.
Hence wire 1 is thickest because thicke st wire will have least strain.

3
: _ Y - Y _4-=-1=05
d}]'i 2'1R 2:(1 2 L]
| | 2 2 -
| 2°p-0) | dQ_ 5
5. (d) ij‘;—:“:Fp.*t —Bnry Vy(vi) =Bl Vi 51“!{ an J ar « [
£/ Voo YAN _YA%w
8. {b}Y_M But V=Al T=I = v
| f.=[ﬂ']2=[_'ﬁ_r=l.=|='=4f‘
F (A2 2A) 4
F Al
Sms‘ﬂ: Etrain-' -—- IT; F e L‘J

0 Fl 1. {c) Within elastic limit,

Al versus F is a straight fine- ,mmh
12, (¢) Energy released = U s{w‘gj (2R 2
. h..

1_ 1) v
RS

= Tx
I_.:-

1' . f:"‘:" B

; . |FI
‘J ﬂ iﬂ = " ‘_."‘

=1
A "‘ .
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' wmmw [. The mﬁ‘lsbﬁ{pruﬂuﬂd“ln ‘another wire of the !
matarial of length 2 L and radius 2 r by a force 2 F is AIPMT 18
{a) ¢ thy 21 (€) 112 (d)41
23,11 S Is stress and q ls Young's modulus of matenal of a wire, 1
the wire per unit volume in terms of S and q Is

2q s? .8 2q
(&) s_‘ (b) %q (c) 7 MJPS' _
I 24 For steal g = 2 x 10" N/m? , the force required to double the length of a'stesl wire
area 1 ¢m”is Lol
, (@) 2x 10'N (b) 2 x 10°N (c) 2 x 10°N {d) 2% 10%N “
25. A steel wire of cross-sectional area 3 x 10" m” can withistand a maximum strain of
10°. Young's modulus of steel is 2 x 10" Nim® The maximum mass this wire can
' | hold is
(a) 40 kg {b) 60 kg (c) BO kg (d) 100 kg
i| 26. The Young's modulus of brass and steel are respectively 1.0x10" Nm™* and
2 0x10""Nm™=. A brass wire and a sleel wire of the same length are extended by

| 1 mm each under the same force. If radii of brass and steel wires are Rg and R,
respectively, then (AFMC 2010)

| (a) R: = V2Rg (b) Rs =Rg/+2 (©R,= 4Rs  (d)R,=Rs/2
27. An iron rod of length 2 m and cross-sectional area of 50 mm? is stretched by 3 The

I 0.5 mm, when a mass of 250 kg is hung from its lower end. Young's modulus of “thar
! iron rod is: (AFMC 1999) Iimed
iy (a) 19. 6 x 10°°N m” (b) 19. 6 x 10" N m™ (8)1
|]u (c) 19.6 x 10N m~ (d) 19. 6 x 10N m”? B The
| 28. The Young's modulus of a wire is q. If the energy per unit volume is E then the (a) ¢
| strain will be | iﬁl_t
| 26 2a )E d) g | g
I.|7 {E} J_El_ (b} Eﬂu‘-—q (c) Eq q . F'}!
Ll . | 4 S
29, Strain energy per unit volume in a stretched string I1s - }-&
' ! ir )
' (a) 1 etress x strain (b} stress x sirain (c) (stress x strain)®  (d) ;:: R e

| : 's modulus q , longitudinal strain x is produced; then the value: =S

| 0. If in a wire of Young's modulus q , long i _ 3 ‘
1 ¢ of potential energy stored in its unit volume will be (AlIMS 2001) ‘ ﬁl
(a)gf  (b)29x° (©)0.5¢°%  (d)0.5qx" ol

(AlMs 2002) 4 &

31 The breaking stress of 3 wire depends upon

(a) length of the wire
{c) material of the wire

(b) radius of the wire
(cd) shape of the cross-seclion



https://www.padasalai.net/

! " .Padasalai.Net www.CBS

32.A wire o8RG is suspendeq varr .
attaching @ weight of 20 ﬂ“g"mwﬂcaﬂr from one of fis-ends i st
1 mm. The elastic energy stored rend. The weight strelches
(@) 0.1 () 14 ( B

33. A heavy mass is attached
is most likely to break,

(a) when the mass is at the |

ow i
(c) when the wire is horizontal =it {{tﬂ}mﬂ E?m is at the highest point
34 A stretched rubber has of e akove. o,
(a) increased kinetic energy (AIMS 1998)

(b} increased potential energy '

{C} decreased kinetic energy {d} decreased potential energy
Fa'm:q: 35. The bulk modulus for an iIncompressibie liquid is

Sen| (s zero (b)unity  (c)infinity  (d) between 0 and 1
36. For a constant hydraulic stress on an object, the fractional change in the object's
. volume (AV/ V) and its bulk modulus are related as: (AIIMS 20065)
and AV AV 1 AV oo AV 1 '
—x K bl AV PK2 =
ﬁm () T () v “k (c) v o K (cl) VII{I
n :
2015}" 37. A sphere of radius 3 cm is subjected to a pressure of 100 Pa. Its volume decreases
. by 0.3 cc. What will be its bulk modulus? (CET 2013)
2 |‘ () 4n x 10° Pa (b) 47 x 3x 10° Pa (c) 4= x 10°Pa (d) 4% x 10° Pa

I - = 5 5 P mu
| 38 The pressure of a medium is changed from 1.01x10" Pa to 1.165x10" Pa ant
g change in volume is 10% keeping temperature constant. The bulk modulus of the

1999 medium is 5 _ {:;I 2005)
(@) 1,55 x 10° Pa (b) 1.5x 10° Pa (c) 1.55x 10°Pa,  (d) 1.55x 10" Pa

39, The bulk modulus of a fluid is inversely proportional to

{he (a) change in pressure (g} Egi:j::fot; ;!Ualgm
o (c) change in volume chanée}in |
: ' sa
N fa?;:rmg s pr?sju:;a (c)volume  (d) length
ape

4. Shear strain is represented b}r* ar(c) deforming force (d) def Uﬂﬂmlﬂﬂj
(a) angle of twist (b) 3nGIS %% “ s 2.4 times that of the rigidity modulis

s N 42 For a given material the Youngs
22 | then Poisson’s ratio is (©12 (d) 2.4
’Mﬂ 43, In practice, Poisson’s ratio 9 | o (00 and 0.5 (d) O
- +* . i i =
() - % to + = (b) 0 and ure by a large mliﬂm

44, Suddﬂl‘i fall of almﬂﬂﬂhﬂnc pre;; mfwlhlf {d} cold wave
(a) storm (b) rain -

Please Send Your Answer Ke
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(a) water is denser at the bottom (AFMC

iy,

45. Water reservoirs are made thicker atthe bottom than at the top, because

(b) potential energy of water is greater at the bottom

(c) pressure is greater at the bottom

(d) kinetic energy of water is greater at the bottom
46. The most characteristic property of a liquid is .{ﬁs“MB?'1mf

(a) elasticity (b) fluidity  (c) formlessness  (d) volume conservation

47. Hydraulic press is based on (AFMC 2004)
(8) Archimedes' principle (b) Bernoulli's equation '
(c) Pascal's law (d) Reynold's law

48. A body is floating in a liquid. The upthrust on the body is
(a)zero  (b) equal to the weight of liquid displaced
(c) less than the weight of liquid displaced (d) none of the above

49. Increase in pressure at one point of the enclosed liquid in equilibrium or fest is
transmitted equally to all other points of liquid. This illustrates: (AFMC 2003)

(a) buoyant force (D) Pascal's law = (c) gravitational law (d) electrostatic law
50. A body measures 5 N in air and 2N when put in water. The buoyant force is

(@) 7N (b)9 N (c)3N (d) zero (AFMC 2003)
51. The approximate depth of an ocean is 2700 m.The compressibility of water s |

45.4x10™"" Pa™' and density of water is 10° kg/m®. What fractional compression of ‘
water will be obtained at the bottom of the ocean? (NEET 2015)

() 0.8x102  (b)1x10% (c)1.2%x10% (d) 1.4 x107? |
52. The reading of spring balance when a block is suspended from it in air is 6 N. This
reading is changed to 4 N when the block is immersed in water. The specific gravity |
of the block Is |
(a) 3 (b) 2 (c) 6 (d) 1.5 |
53. A block of gold weighing 100 g in air is immersed in water with a string lied to a |
spring balance. The probable weight indicated by the spring balance would be
(a) less than 100 g (b) more than 100g (c) 100 g (d) zero |
54. Two hail stones as whose radii are in the ratio of 1 : 2 fall from a height of 50 km.
Their terminal velocities are in the ratio of e
' § (c)4:1 (d) 1 _
55. ‘(I'ah}a:arlI r."aﬁ'l 1c!rr.r£:|:;:I filling from the sky neither hit us hard nor make holes on the ground

because they move with

(a) constant acceleration (b} variable aaceharqﬂnn
(c) variable speed ;;I}. mntsta::gv:lm ookl
. i h's atmosphere at a : _ lches fire dugto
56. An object entering Eart . . heat content of atmosphere
(a) viscosity of aif (b) :‘;thmtgw# atmospl
{&} pressure of certain gases (d) high a2

Please Send Your Answer Keys to our Emai
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57. Two rain drops of same
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radi velocity v merge
pigger drop of radius R, Tha Tg‘;n:inf:lllﬂsgl:nlitt'; ::Tm |
| &

blgger drop s (AlIMS 2010)

b vR?
(8~ ® == ©v (@ 2v
i L:ml:: case of & sphere faling through a viscous medium, it attains terminal velocity
. ns | '
(a) viscous force plus buoyant force b (J&K CET 2011)
eco ravity
(b) viscous force is zero oty

(¢) buoyant force becomes equal to the forca of gravity

(d) viscous force plus force of gravity becomes equal to buoyant force

59, Viscosity is the internal pr Ty h

™ related to Property of the liquids and the gases and is more closely
() elasticity (b)inertia (c)tension  (d) friction

60. When water flows slowly over a surface, different layers have different velocities.
This is due to : (Kersia 1990)
(a) surface tension (b) impurities contained in the water |
(c) difference of pressure between different layers (d) viscosity

61. As the temperature of water increases, its viscosity
(a) remains unchanged (b) decreases (¢) increases

(d) increases or decreases depending on the external pressure

62. Rain drop falling through the atmosphere attains terminal velocity, because of
(a) the upward thrust due to air  (b) viscosity of air. |
(c) force of gravity (d) surface tension of water

63. Spherical balls of radius a are falling in 2 viscous fluid of viscosity 1 ﬂg EﬂEvﬂluch
5y The retarding viscous force acting on the spherical ball is: ( 2004)

(a) directly pr nporl'iﬂnal to a but inversely proportional to'v

' locity v
’ i o both radius a and ve
i e oth radius a and velocity v

. : b ;
(c) inversely proportional 10 : rtional to velocity v
: : t directly propo ; .
(d) inversely proportional to 2 b: 4 is falling in @ viscous fluid. The terminal velocity

84. A sphere of mass M Enb?e::at%' be proportional @~ (AlIMS 2004)

attained by the falling © d) 1/a

(a}al y(b)ﬂ ([;)‘I."E dahmd;emmwmwﬂﬂ
65, An air bubble rises from the botiom

bubble will

o surface
(@) go on increasing m_l it reaches gyrface
(b) go on decreasing till ihen will become constant

(¢) increase in the lwrsllr"ﬂF*"‘ﬁ"-:1t
(d) be constant all through ©

Please Send Your Answe


https://www.padasalai.net/

(b) The force due to gravity and the force due to the pressure of the liquid
(¢) The force due to gravity and the force due to the viscosity of the liquid
(d) The force due to gravity, the force due to the pressure of the liquid and the force

due ta the viscosity of the liquid
67. The ratio of the terminal velocities of two drops of radii a and a /2 is
(a)2 (b) 1 (c)1/72 (d) 4

88. I the terminal speed of a sphere of gold (density = 19.5 kg m~) is 0.2 ms'ina
viscous liquid (density = 1.5 kg m™, then the terminal speed of a sphere of silver
(density = 10.5 kg m ) of the same size in the same liquid is (AlIMS 2008)
(3)0.1ms" (b)0.133ms’  (c)0.2ms’ (d)04ms’

69. The rate of flow (V) of viscous liquid and coefficient of viscosity ( n) are related as
@mne« /vt (B)nw= 1)V CREAS (@) eV

70. If the radius of a tube is doubled, the rate of flow increases by
(a8)8times (b) 16 times (c) 4 times (d) 2times

71. Rate of a flow of 2 liquid in a capillary tube of length [ and radius ris V. Then, the
rate of flow of the same liquid in anather capillary tube of length 2 / and radius 2 ris
(8) 2V (b) 4V (c) 8V (d) 16V

72. Under a constant pressure head, the rate of flow of orderly volume flow of liguid
through a capillary tube is V. If the length of the capillary tube is doubled and the |
diameter of the bore is halved. the rate of flow would become (AlIMS 1980)
(a)V /4 (b)16V (c) vig.  (d)Vi/32 N

Two water pipes of diameters 2 cm and 4 cm are cunpected vfilh-lha:main.supp_tjr_

: line. The veTch':ity of flow of water in the pipe of 2 cm diameter is that Ifl'lrca#h‘;;?
diameter pipe. N | _
(a) four times (b) one - fourth (C)tuaca (d).one 1K

‘ | ' ity of 1ms’" in-air. The viscosity of
n drop of radius 0.3 mm has a terminal velocity of 1ms . osity of
. girrﬁ 1.8 xpw"' Nsm2. Then, the viscous force on the drop will be :  (AFMC 2002)

| Pyl i
(a) 101.73 x 10°N (b) 10173 x 10°N  (c) 16.695x 10°N (d) 16.95 x 10°N

| ' ected in series, Their lengths are L
iquid flows through two capillary tubes connea _ =il
= nt;jq;lL'and radius r and 2r respectively. Then the pressure difference across the

first and second tubes are in the ratio : _;wpm-_ 31)
(a)8 (b) 2 (c) 4 (d)1/8

n a streamline flow e
b (:} the speed of @ particle always remajns same

2) e BE  of 4 particle always remains same
(b)the VeIoCy &' 5 1 1l partcles arriving at a given point ar
(©) the kinetic energies of 1l PACE8 T & given pointare tha

momentum of all (e particles:

ﬂ_” Please Send Your Answer Keys to our Email 1d: _padasalainetmomatl ‘
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89. Which of the following is the unit of surface tension? |

~ (a)Newton/metre  (b) Joule / (metre)’ (c) kg / (second)® (d) all the abey

'90. Three liquids of densities p, , pz and ps (With p > p;> pa) having the same vally
surface tension T rises to the same height in three identical capillaries.

of contact 0,. 0, and 65 obey (NI

=)

= =3 K

(a) -;—-:91 <0y <03 <n (b) >0y >0, >85> -E“
| (€)5 >8>0, >05 20 (@) 0501 <0y <03 <%
" 21. A liquid does not wet the sides of a solid, if the angle of contact is
-: (a) zero (b) obtuse  (c) acute (d) 90°
i| 92. The height of liquid in a capillary tube (AIPMT 198(

| (a) decreases with a decreas in the diameter of the tube
(b) increases with an increases in density of the liquid
(c) decreases with an increase in surface tension

(d) is independent of the orientation of the tube

83. Water rises to a height h in a capillary tube. If the length of capillary tube above the
surface of water is made less than h then (NEET 2015)
(a) water rises upto a point a little below the top and stays there )

(b) water does not rise at all -_

(c) water rises upto the tip of capillary tube and then stays overflowing like a b
fountain

(d) water rises upto the top of capillary tube and stays there without overflowing

94. Water rises to a height of 16.3 cm in a capillary tube of height 18 ¢m above the
water level. If the tube is cut at a height of 12 cm (AIPMT 1987)

(a) water will come as a fountain from the capillary tube
(b) water will stay at a height of 12 cm in the capillary tube
(c) the height of the water in the capillary will be 10.3 ¢cm
(d) water will flow down the sides of the capiliary tube

95. A capillary tube is dipped vertically in a liquid. The level of liquid in the mmﬂ
be the same as that outside the capillary, if the angle of contact is '

(a)zero  (b)90° (c) acute (d) obtuse (AIPMT 1993)
a6. When two capillary tubes of different diameters are dipped vertically, the rise of the

il

e e

liquid is
(a) same in both the tubes (b) more in the tube of larger diameter
(c) less in the tube of smaller diameter () more in the tube of smaller diameter

2 Water rises to a height of 30 mm in a capillary tube. If the radius of the capillary

9?-:&9;& made 3/4" of its previous value, the height to which the water will fise
thetubeis

(a)30mm  (b)20mm

(c)40mm  (d) 1O mm

Please Send Your Answer Keys to our Email Id: padasa
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g5, EXCBSS of pressure inside 4 bub

o ble (s
@ directly proportional to its "E'dlt::h

() directly proportional to

] (b) lmmga / P

surface tensi SqUare ofifts radiug (g inrtace

ag, The S C‘F‘I of soap solution is 25 AR NG .

a soap bubble of diameter 1 ¢ is 25x 197 NI The excess precsurs in

e ()20Pa.  (g)5p, ~ (Aims w

100. Atcritical temperature, the surfage tension of a fiqui () None of these

(a) is zero (b)is infinity a liquid (AUIMS m

(c) is same as that of any other tem

101. On mixing salt in water. the surface tensi
; ension of i

(a)increase  (b) decrease water will

: (c) remain unchanged(d) none of these
102. If Wv’ﬂ EEEP bubbles of di‘ﬁerent radil are connected by a tube,  (AIEEE 2004)
(a) zgu;liws from the bigger bubble to the smaller bubble il the sizes become

(b) air flows from bigger bubble te the smaller bubble till the sizes are
interchanged

(c) air flows from the smaller bubble to the bigger  (d) there is no flow of air

103. If work W is done in blowing a bubble of radius R from soap solution, then the
work done in blowing a bubble of raditis 2R from the same solution is

perature (d) None of these

(a) W/ 2 (b) 2 W (C)4 W (d) 6'W ‘ _
104. The excess of pressure inside two soap bubbles of diameters in theratio 2 11is
(a)1:4 (b)2:1 c)1:2 (d)4:1

105. Two capillary tubes of radii ry and f2 are dipped in water, If the corresponding nse.
of water are h, and h; the ratio of hy/ h:-(lﬁ}l .’ i
c)fal Ty =11
ayr, /12 (b) ry-fa | _ ,
108 fﬁ'}:;surfat;e tension of @ s0ap solution is 2 X 102N/ m. To blow a bubble of

radius 1 cm, the work done s (c) 127 % 10°°) (d) 16% x 10°%J

.8
(a)dx x 10°°J (b)Bxx10 Y O e surface tension of water is
(¥ spherical, drop 2 watereh:fspressure between inside and outside the spherical
70x10°*Nm"" then differenc (AIIMS 2001)
drop is ST () 140Nm? ()80 : (AHHQ.W& ‘
@asNm?  ®7 height of 4 cm. If the area cross-section s
108 w}ater ises in a capiliary tube ﬁ?ﬂl p?pe-lﬁﬂ water wil rise in the pipalo

f the
another pipe Is 0N¢ ooty d) 16 em B Tw
a height of (c) Bem ( i Bl
(b) 4 M J the surface tension s Saki
(8) 2em b r.@nd U energy to double the (ACHS
. The radius of a s0@P nt, the extra

Keeping the temperati’® moo g
of mpe:naﬂi:mp bubble bY h_"":,m
CETA SN

Please Send Your Answer Keys to g
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110. Work done in changing the area of a soap film from 6 x 10 cm” 1010 x 11 o i
3 x 10"'J. What is the surface tension (in Nm™)? (AHMS
(a)2x 10* (b)4x10? (c)6x10° (d)8Bx 10%

111. A rectangular film of liquid is extended from (4 cm x 2 cm) to (5 cm x 4 cm). If the
work doneis 3x10 . J the value of the surface tension of the liquid is(NEET 2016)
(@ 02Nm' (b)BONm' (c)0.250Nm" (d) 0.125 Nm' )

112. A big drop of radius R is formed by 100 small droplets of water. The radius of small
drop is: (AFMC 1988)
(@) R/10 (b)R/100 (c)R/500 (d) R/ 1,000

113. In the case of streamline flow, the loss of energy Is
(@) minimum  (b) maximum (c) zero (d) none of the above

114. Water flows through a horizontal pipe of varying cross-section at the rate of
0.2 m* s The velocity of water at a point where the area of cross-section of the
pipe is 0.01 m* is _
(a) 2 ms™ (b) 20 ms” (c) 200 ms” (d)02ms"

115. An incompressible fluid flows steadily through a cylindrical pipe which has radius
2 R at point A and R at a point B further along the flow direction. If the velocity at
Ais v, then velocity at B is (AlIMS 2001)
(ayv/2 (b) v (c)2v (d)4v

118 Water is flowing through two horizontal pipes of different diameters which are
connected together. The diameters of the two pipes are 3 cm and & cm
respectively. If the speed of water in the narrower tube is 4 m / s then the speed|
of water in the wider tubg Is
(a)16m/s (b)1mls (cydmls (dy2mls -

117. Bernoulli's theorem is based on . (AFMC 2000)
(a) conservation of mass, ensrgy and momentum

(b) conservation of momentum

(c) conservation of mass (d) conservation of energy _
118. A gale blows over a house. The force due to gale to the roof is (IIT 1988)

(2) in the downward direction (b) in the upward direction

{c) in the horizontal direction (d) zero

119. Which of the following Is not based on tha.appljc.atiuns of B.E;fﬂﬂulli"sj-ma > e rn'. S
(a) an atomizer (b) scent sprayer () hvdmu'[c lift (d) ift of an aeroplane

Answers: _ : ]
:{al 2d) 3(c) 4e) 5() 6@ 7(d) &) 9(b) 10(b) ,.1_

5(d) 16(c) 17(a) 18(b) 19(d) 20(d) 21(a) 22(a) 238

(d) 14(c) 1 _ %
1:::; 126(b) 27(d) 28(a) 29(n) 30(d) 31(" ml,' ;'- o
H{bl a8(c) 39(c) 40(2) 41(b) 42(a) 4‘!{:)1 . Lnf g il

i A EZl 53(a) B,‘j!]: 66 4y &6(a) 57(b) BBIC) .
.M masess?a’lﬁ’ﬂ(our Ans)wer Keys o olEDa o
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6i() 62(b) 63(b) B4(a) 65(c) geren
g5(2) 86(d) B7(c) 8B(c) 89(d) 9o dlﬁ*'l et Bl(a) 82(b).
g7(c) 98(b) 99(b) 100(a) 101(a) *02&1316"] .

108(c) 109(b) 110(c) 111 1 123€) 103(c) 104(c) 108(c)
1?{915‘-] (d) 112(a) 1 13(c) 114(b) -1‘[5{;1) ﬂhéhj 1

Solutions :

w.. F  Fe = g .
{d)g=——= i ) i, =241, Eﬁ,:'ﬂfz _dhy | 2dly = y=q!
- nredly  wredi, P R T TR

| 8.(b)q = stress Fa=st A | _ _' -
o | strain q=3 TESS'SHE'""=T=1 » Al = I'length increases by 100%

_ Fi v
9.(0)g= — . VolumeV=A! A=L1
(b1 q i A :

A4
2 Fi% Fi? . )
i g=—— ,Al=——, Al =[*_Ajversus[*isastraight line
ya VAI qV -
) 10.g= IF:».L _For a rigid body-A{ =0. Hence q is infinity.
i

o k 1.y = L For a given load Alfor steelis less than for rubber.
A,

m -
ﬂd Hence Y for steel is large, more elastic.

i : i
12.(¢) q is same for a given materia " ..
15. (d) Same stress, different strains due to different increase in lengths.

- L

_ AL
Mgl __(4MIgL  gal, =AL AL

T ll-rzﬁ.l.g
aral  =(4r) Mgl

Myaf ass Q2™ has
18. (d) For steel q:= Tfj Forit A

| | ﬂj_z_;"‘_“l:z .M.1 — 2”2 'M-I*Ma_-': 2y
Givanq,=2t:|z.q2 Mo Eﬁ
Bgqs FL - P F=F
DU Y L
Given Al=(3A) 'z~~~ u

18.(b) Y =

| N -_-__ | mm
Py AT --_.J_ﬂ‘.".“' e
CFi_FU2 ol kA

E;l'l. !..,' AT =

: .‘4'“ AT

- ||:. |":
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o punsen burner: |n thg

hence the pressure jp ”:]E :mu:_lsdﬂﬂfnﬂs i

purner through an ajr Eery O & Netaater e o
hﬁ \ E-EI'I‘IDU'FS concept ig ven! ang the miltuam So Ol withy highy )
d] - mﬂ"\l‘j‘ Used e of Hirapﬂ ' .‘{ rm TR
fiter pumps, atlomizers and Eﬂi'gu N 1he d‘ﬂiﬁn n!"g“ﬁm'”“ )bt
ﬁhrﬁ For Examplg_ the Eart:'frﬂrﬂ mbm“urm Ih ."_-
S 31 through ‘which the air is Blor has am;ml

. allow 3 very fina _
pressure is lowered at the ﬂalrﬂsfdn[n flow in targer smﬂchanarul-.
sucked into thre ;!_1arnt>er SO a5 to E!crk _ n this:
D (hye necessary for ignition Process. Provide the cotrect i
Vals 47. How will you explain the w

ple orking of 3

(iiriesier : N atomizer ar

| e illed With thermocol bajjs. One andagmﬁn" i
inside the bottle immersad Nside the balls T i e nd

; - =t he free end ]
Nise the balls sprayed all around. Th : } 15 rotated and we find
sprayer. I5 explains the working of an atomizer or

Book problems (4 mark):

Jrain
" 30 mm. If the radius of the capillary is made 2/3 of its-previous value, tha height
upto which water will rise in the new capillary is
g)4.9mm b) 45 mm c) 45 om d) 0.45 mm
15082 2 Awire 10 m long has a cross-sectional area 1 EEK‘-G: m* is subjected to & foad of
e 5kg. If Young's modulus of the material is 4x107= Nm-, tne elongation produced in
J the wire is (Take g = 10 ms™) _ -
50 = | 4 i c) 10=m d) 10°m : : . -
tho 3 i}r:rgtaﬁﬂ ?:Lrl,:ﬂe l;? side 100 cm IS subjected to %unlfﬁrm force acting ““:;;] 'é';;
: = sure is 10° pascal. if the volume chang
i whole surface of the cube. The pres ol ‘
15x10% m>, the bulk modulus of the I’_I;EIE.E 6710 "Nm?  d) 867x10"Nm*
ohi€ §  2y0gs7x10Nm2  b) 0.667Nm 05 ina fotce of 4000 N: The top
5. Amelal cub fm ide 0.20 m 15 subjected to 8 ahearct gm O oo, e R
. metal cube of s : with respe :
(We2 surface is displaced thrcuﬂh:j isf o | T P
modulus of elasticity of the e, 4x10° Nm' from
3} 4x10 Nm?  b) 0.4x10° N Eai the area of 8 fim of $G2¢ "o
5% b 52 4x10% | of work is done 10 INET=EEC ion of sodp SOIUUGH
Wik 50 em? O Whe value of surface JEUERtay 2 dxq0” N 0.5) 4 mm
em" {0100 cm”, t 00 m £ oil (with specific gravify =
] 8 X107 Nm” b) 2.4 T column & <oap bubble is
q! i excess pressure is balaNCes o iangion of the S5 Long Nim'®
qigh Migh, where R = 2.0 cm, g'i’?q o) f; T‘EG!
uny 81568 Nm*  b) 1.565 FAC 4y 5@ :
i Answers: 1 (b) 2 (a) 3[03H e i;mm
i ?.“ is dippad N Wﬂlﬂﬁdu:
: ;ﬂ-FaFli_llary of diameter d l-“f e capilid®y :a in the naw cap
30 mm, If the radius© ter will T

PMpute the height upto
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- Multiple Choice Questions : Tnocynamics
3 -lﬂ-hét'-mmmar after a bath, the body's
) internal energy decreases by internal energy increases
¢) heat decreases ifintern

- The graph between volume and 1 ternal energy and hea

emperalure in Cﬁaﬂé's:‘lﬁvf’g h
d)anelipse  b)aciide ¢)a siaightline d) a parabola
- When a cycle tyre suddenly bursts, the air inside the tyre amm This process is
a) isothermal b) adiabatic €) isobaric  d) isochoric e
- An ideal gas passes frg

M one equilibrium state (P4, Vy, T, N) to -equifibfiom
slate (2P,, 3V,, T, N). Then t: Vi Ty, N) to another equilibrium:

a)Ty=T, b) Ty= T,/6 c) Ty =6T: d) 71 =37,
. When a uniform rod is heated. which of the following quanity of the mdﬁlﬂ] rease
a) mass b) weight c) centerof mass  d) moment of inertia

- When food is cooked in a vessel by keeping the lid closed, aﬂersuma ; he
steam pushes the lid outward. By considering the steam as a hermodyns
system. then in the cooking prozess

a)Q>0,W>0 bQ<0W>0 c)Q>0W<0 Q<0,W<0

TG

. When you exercise in the morning, by considering your body as thermodynamic
systern, which of the following is true?

a)AU>0,W>0 b)AU<0,W>0 ¢AU<0,W<0 dau=0.W>a"
i e time it attains a thermal
- A hot cup of coffee is kepl on the table. After some tim tiains a thommal
equilibrium with the surroundings. By considering the air molecules in the room as 2
thermodynamic system, which of the following is true? _ .
a)aUu>0,Q=0 byaAU>( W=<40 G}.ﬂ-U?-ﬂ,Qjﬂ_ ﬂ}i{j:;,?,l_ e,r.l
An ideal gas is taken from (P;, Vi) to (P, Vy) in three different ways. Identify &
: process in which the work done on the gas the most
P 4P
F! L-a [ Fl

-

PR ——— L .I
1

>
"

) T
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T diagram of ap g
Ab-];aa_’;:qn Is shMQEIWI 8 THem o
g adiabatic) The Corres OW. (procase. . 903 teyacglpi

aram for the ¢ *F- el £

i

um '

" i*j
| . A distant star emils radiation wWith maxi 3
s murm o =,
ase the star is Miensity at 350 nm. The temperature of
g) 8280 K 0)S000K ¢y 7260k d) 9044 K
the | {2 Identify the state variables aiven here 7
mic | 3Q -_T- W b) P, T,U cQ,w dP,T.Q
- ilinan isochoric process, we have
aIWw=0 b)Q=0 c)AU=0 d)AT=0
Imic I6The efficiency of a heat engine working between the freezing point and boiling point
of water is
0 3)6.25 % b) 20 % ¢) 26.8% d) 125 %
mal  SBA ideal refrigerator has a freezer al taﬂ:ﬁ;u:!r mfacrr (::Bwh% the hu:
as a8 Pérformance of the engine is 5. The Ll
gectad) is o
a zﬂc d} 3?.5 C
0 §50°C b)45.2°C c) 40 4b 6d 8a 7B 8jc 9b 10)b

) the Answers: 1)a 2)C J)b
Ma 12)b 13)a 14)c 18°

&ﬂi"ﬁnns - : T
RT? 3 M—} . TI - -é-

S)P, v, =RT,, PaVo=RT2 g7, ~ PV

 (eAses.
5 (4) Because length of the rod inC

. 2898107 _ g280K _
350 %10 0,266 (o) 268 %
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LtV aF
a F||l |'|LJ|

Wﬁ'&lm scale (b) Reaumer scale (n)uFahmM

2. On which of the following scales of temperature, the lemper:

- {aj Celsius (b) Fahmnhell (c) Raaurnur EI) 'm.

3. On the absolute scale if temperature is given by Kelvin, steam p
(a) 373K (b) 273 K (b) 273K  (d)OK

4. The correct value of 0°C on Kelvin scale is

(8) 273 15K (b)272.85K (c)273 K (d) 2732 K

5. Oxygen boils at -183°C. This is approximately {MPM’I? 892)
(a) -297 °F (b)-320°F  (c)-261°%F  d)-215°F N «
6. Atwhat temperature, do the Celsius and Fahrenhelt scales give the same re "' LC
(a) 40 °F (b)-40°C (0)0°C (d) 40 °R (AIFMT ::

| —
= r
L T~

7. The value of absolute zero on Celsius scale is (AIPMT 197 78 ﬁ
(a) 0°C (0)-32°C  (0)40°C  (d)-273.15°C " [S

8. The reading of Centigrade thermometer coincides with that of Fahrenhel
thermometer in a liquid. The temperature of the liquid is (AFMC 2009)

(a)-40°C (b)0°C (©)100°C  (d)313°%C
9. The bulb of one thermometer is spherical, while thal of other is cylindrical, if bothof
them have equal amounts of mercury, which one will respond quickly lo the
temperature?

(a) spherical (b) cylindrical  (c) elliptical (d) both spherical and elliptical The
10. The change in temperature of a body is 50°C. The change in Mpefah:rew I '
Kelvin scale is (AIPMT 1992)
(a) 70K (b) 30 K (c) SO K (d)323K
11_A constant volume air thermometer works on (T 1980)
(a) Archemedes’ principle (b) Boyle's law  (c) Pascal's law  (d) Charles” law
12. Gas thermometers are more sensitive than liquid thermometers, because
(a) gases do not change their state easily
(b) gages are easily available and cheap

c) gases have very low density
Ed) expansion of gases is regular over a wide range ulmnpm
13. A device used to measure very high temperature i e

- (b) Thermometer @W
& va*“ e


https://www.padasalai.net/

5)
)

2)

g?
9)
78)

heil
9)

hof
{he

 the
997)

g8l

j

| 5. Two spheres of same size

. : More than the
soli
c) sﬂlmd_sphere .wnll expand more fharithe e d one
ﬂ it Alﬂ'nn circular disc with g concentrie hole in i h'l'd"-l,‘)ng (d) none of the above.
will NI heated. The diametar of the cavity
(a) increase  (b) decrease (1T 1888)

www.Padasalai.Net

W (BY st
(c)when water freezes, Pressure Inc}:;han

ather is solid. They are heatt:_red
@ both the spheres wijl expan
(b) hollow sphere will expang

Mada of i
10 the samg ﬂanTg Materia gy
dequaly

(€} remain u
8.A solid ball of metal has a .::um,ueI Naffected  (d) none of the abave

niri i ' : heated
{he volume of the cavity will i TN l:'m"{ilﬁrl' 1m}"
(a}increase (b) decrease (c) remain unaffected. (d) none of these 'I

1. The running of fan makes us comfortable during summer, because it
\a) decreases the temperature of air
{b) increases the thermal conductivity of air
(¢} increases the rate of evaporation of perspiration

{d) cuts off the thermal radiation reaching Us

; i 2 cm and 4 cm
%l The diameters of steel rods A and B having the same lengti are 2 et
espectively. They are heated through 100° C. The ratio of increase in length of fod

Atothat of the rod B is 5 (d) 4
(a) 1 (b) 1/2 (c) cosfficient of linear expansion isa. If the

4The radius of a ring is R and ,En 2 circumference will increase by
Emperature of ring increases by © EI xR )
xR ) 2xR=0 © ‘ eal are @ , and 0y fespectiely.

. f brass and st angth & 81 0°C the

2 The coefficients of lineal E“pal;sm;t:i and @ steel “’::ﬂ mmpmg::icﬂ e
. 0{ an ESEM . i - '.. :
l’?'h::i . LE‘R'E a ?risihf?h E 1'21 M” ['Ema'i:: ':lu;-: td} o ,1.1‘ EHH' M' D .]:1

{ Ence in their leng 1 il (e) @ ; -
a:’ﬂ1h=u?j? (b) 14 he !

When 3 metallic spheré 15 heate ) diameles

. B volyme (b) ared

walel:
“Abeg fetely led W00 awd’C i
| ekt s completely f10 % ,_.

WWheateq above 4°C ' |
o e and 0008 2
& Dnone of the above
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) 5 () 0490 °C mo 'C. (0.4

B x@mﬁqﬂhﬂam t’a}tampnmtumgmd!«’n.-
| (€} thermal capacity (d) specific heat '
27. Calorimeters are made of which of the following? (Al
(a) Glass (b)Metal  (c)Wood  (d) Eitrmrghwﬁf.‘ .f

28. as\hhaﬂ a solid is converted into a gas, directly by heating, then this pi

'

.—,.-

lb g |
i

(a) boiling (b) sublimation (c) vaporization (d) €o idens
29. The spnnkling of water reduces slighitly the temperature of a closed room, bam
(a) temperature of water is less than that of the room. (M’Im 2008)

(b) specific heat of water is high
(c) water has large latent heat of vaporization (d) water is a bad cuﬁdudﬂr
30. Comipared to burn due to air at 100°C, a burn due to steam at 100°C is (I'll'
(a) more dangerous (b) less dangerous
(c) equally dangerous (d) none of the above
31. The dimensional formula for latent heat is

(@M L2T? (LMLET2  (MLT? @MLET:
32 Transmission of heat by molecular vibrations is (AIPMT ﬂﬁ!}
(a) conduction (b) convection (c) radistion  (d) scattenng

13 The two ends of a rod of length L and uniform cross-sectional area Ais hﬂpt

temperatures T, and T, (T, > T2). The rate of heat transler _E through the rod in8

steady state is given DY (AIPMT 2008)
dQ _KL(T,-T2) @ K(T,-T,)
— (b)— = —/——
dt A LA
dQ du L KA(T,=T,)

(€) at = KLA(T, - Ty) (d) at "
fficient of thermal conductivity depends on

oS (b) heat produced

(a) nature of material
(c) difference in :e:inpar::::t; I
rmal con
& I;EJTH::‘T (pyws'm’ K! (c) keal s'm'K'
36. Thermal conductivity of @ metal plate W
a) Wﬂtﬂl‘ﬂ difference betwean the two
) tl'fiﬁl‘“ Hhe metal plale

(d) atmospheric pressure.
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gy ML fud is supercondy '
\ ;ﬁm is bad chdumf:L:;';Bal
3} Air s filled in porous of Snow N ica
1Owm (o) Airis filled in porous of jee
999, g Two thin blankets keep more v |
1 wo. The reason is armth than one
(a) Their surface area increasas
008 (b) A layer of air is formed betwean
(c) These have more wool
heat 14l lceformed over lakes

1988) (8) has very high thermal ¢ ivi
! onductivity and helps in ce formation
ué ps in further ice form
{b) has gery low conductivity and retards futher formation of jee.~
{¢) permits quick convection and retards further formation of ice
(0} Is very good radiator | .
WCloudy nights are usually warmer than clear ones, hecause glouds

1992) (@) do-not radiate heat (b) do not absorb heat
(¢} have low thermal conductivity (d) have high themel conductivity

ept & ) 8 A ideal material for making cooking vessels must be having (1T 19886)
(@) small conductivity and large heat capacty

these twa blankets which is bad conduotor
(d) They absorb more heatfrom outside

yd In 2
(b} large heat capacity and large conductivity
2009) ductivity
(¢) small heat capacity and large coneu
y 14 small heat capacity and small cunduiuﬁwmmm to touch than 2 wooden surfa -
On a cold morning, a metal surface will 1 (AIIMS 18
Use al canductivity
| jvas high therm
[8) meta) has high specific peat {:; ”‘::lh“ (oW themsl mrhﬂm
1995} %) meta) has low specific heat and then allowed '!!
dm 1= |"‘ .

igh tem
A plece of glass is heated il HI?B fﬂﬁmﬂﬂﬂw
a probable reason for this ) High Wﬂm
i (hj ig
mmM

l Low thermal conductivity
i x *‘

g %) High specific heat | ends
o4 “%M ends of a mﬂtﬂ r’:d D0l flow W
e m an zww
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(@ __,i&*m (bmmc.-rlemc. (o) Koy = Kifly () K
having temperatures T nﬂdT emm— he r: '
. hﬁ; mls" tr all the dimensions (1eng!h nend radius) am "??‘"
temperalure constant, then the rate efﬂewnfhea'!ﬂ;wﬂlhe (A
(@Q:=2Q; () @=02 (c)Q,=Qy4 (d) Q=40

49, Heal is ﬂewlrtq through the eyiindricai rods of the same maleriaf. The di;
the rods are in the ratio 1 : 2 and their lengths are in the ratio 2 _ﬁ,
temperature difierence between their ends is the same, then the ratio of the an
of heat conducted through them per unit time will be me

(@)1:1 (by2: 1 (c)1:4 (d)1:8

S0. A drop of water is sprinkled on a red hot iron plate. The drop forms a small s
but does not vaporize immediately, This happens because

(a) boiling point of water gets raised (b) red hot iron is poor conductor of heat
(c) the temperature decreases at the point where water drop touches iron piate

(d) a layer of water vapour is formed between the drop and the plate, which
prevents conduction of heat

51. Which one of the following processes depends on gravity? (AIPMT
(2) Conduction (b) Convection (c) Radiation (d) Nene of these
52 The presence of gravitational field is required for the heat transfer by
(a) stirring liquids (b) conduction (c) natural convection  (d) radiation

53 While measuring the thermal conductivity of a liquid, we keep the upper parts
and lower cool, so thal (AIPMT 18

(2) convection may be stopped (b) radiation may be stopped
(c) heat conduction is easier downwards :
(d) it is easier and more convenient fo do'so

54 For proper ventilation of building, windows musl be open near the bottom and hn,
the walls so as lo let pass -
(a) more air I i
{c) cool air near the roof and hot air ;e::r thehbettom (d) het air near tha bottom

layers of atmosphere are heated throug l
% Iaf;ﬁc:?mm (b) Conduction (c) Radiation  (d) r~len'.|e:'4:;:,|'.'1
56, Air is a bad conductor of heat, still vacuum fs preferred between

fiask because
Hﬁeulttuﬂll thnir eer.men ﬂmw:lhuf mﬁ thermos flask
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e antil uhﬂ]'ﬂi:&]‘ﬂfﬁg frigers

.' warming of glass of the by due to filgm,
.ﬁ:ﬁmmid! process the rate of trangfar o

: . of heat i
:E;; # Gﬁﬂd;' ‘-t‘:znmmfﬂfadia[mn () Cﬂrw;:un
Glir 0

?:;é-;t ﬂ.m 9 statement is tryg apq the
{3) The radiation emitted lies in the Ultrayi :

here (b) The radiatinn 'S emitted during the summer and absort
(¢) The radiation is emitted only during the day

heal ({d) The radiation emitted is in the infra-red region

: 1. Ablock of ice in a room at normal temperature

which (a) does not radiate (b) radiates less but absorbs mare
{c)radiates more than it absorbs (d) radiates as much as it absorbs

2000) & According to Newton's law of cooling, the rate of cooling of a body is proportional tc
(48)" where AD is the difference of temperature between the body and the

surounding , then n is equal te (AlIMS 2010)

fa) 2 (b) 3 (c) 4 @A : o
art ot B Abeaker full of hot water is kept in a room. If rl-:uglusc f{nr; ﬁ‘ﬂm{l‘ﬁ;ic in ty minute.
1985) fiom 75°C to 70°C in t, minute and from 70°C to 83°Gn

@t=1;=1, (b)ty <tz =ts (c) t1<tz{:t{¢:i:;;:?h
ks o : | radiate heat {0 "
#Which of the following surface Wil (c) black polished @ m' 8

| {@white polished  (b) white rough
o8 o |Steat travels through vacuum by

3 jon ;
Aeonduction  (b) convectio duiction and convextion

= §

a7 9 radiat d) both by con
oot ‘ME“;?QZ from t{he} sun reaches the E.H{F;;'_W_ - (@oome
.L'hJWaIIEring (b) conduction i Wm.m._
" Metherma radiation from @ hot pody I 4 qdydx 10
ol 1 8330 1 g1 1y 2 10°m '
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Thi' -3 le Gl b ik e Tl = - -
Y. itis the darkest body and at ialer fim
i =RLRY ' v i |

i *ﬁwﬁﬁrﬁmm_- it cannot
__ (@ initially, itis the darkest body and at later fimes it canre
s A ot body will radiate heat most rapidly, E‘-l'hmﬁ i
(¢) black and polished (d) black and rough
71. Which of the following is best close to an ideal black body? (AIPMT 20024
(&) Cavity maintained at constant temperature (b) Platinum black
(©) A lump of charcoal heated to high temperature | (d) Kerasens lama
72. A black body when hot, emits heat radiation of  (CET 1898
(a) infrared wavelengths 9)
(c) all wavelengths

- e
i Qalrkes]
g

=
= -

P e

(b) ultraviolet wavelengths
(d) a particular wavelength
73. A polished metal plate with a rough black spot on it is heated to about 1400 K ane

quickly taken to a dark room. Which one of following statements will be true?

(@) The spot will appear brighter than the plate

(b) The spot will appear darker than the plate

(€) The spot and plate will appear equally bright

(d) The spot and plate will not be visible in the dark room
74. A thermos flask is polished well (AFMC 1996)

(a) to make it attractive (b) for shining .

(c) to absorb all radiations from outside (d) to reflect all radiations from outside

75. There is a black spot on a body. If the body is heated and carried to a dark room
then it glows more. This can be explained on the basis of

(a) Newton's law of cooling  (b) Wein's law (c) Kirchhoff's law '(d}'slufml's_‘llgr.._ |
76. Distribution of energy in the spectrum of a black body can be comectly represented

b ] - A
{:} Wein's law (b) Stefan’s law (¢) Planck's law  (d) Kichhoff's law

4 g, .
LK

77. Which of lhe following law states that “good al;sq'rb'em of heat a‘mglw; ers™?
(a) Stefan'slaw  (b) Kirchhoif's law () Planck's law {t_i'}*_ .

WE Wﬂr Df pﬁffa‘l?tly black bl}dyh" : P s o gt

- :ar;eﬂabsm * (b) 1 (c) less than 1 ) iﬂ;ﬂg
4. The ratio of the emissive power 0 the absorptive p"*.lg; ratio s
" particular wavelength is the same at given temg
power of a perfectly black body

R

-I.:l:lT-.; L.‘I. " "!".? -i L&
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: Wﬂm emitted by a surface s directy
. mmﬂ] power of its lemperature

02) (¢} second power of its temperatyra
ah ncal black body with a radiys of
P radius were halved and the tempe
(a)450  (b) 1000 (c) 1800 (d)225
% Wien's displacement law Expresses relation between (AIPMT 2002)
and () wavelength corresponding to maximum energy and absolute temperalure
{b) radiated energy and wavelength (c) emissive power and temperature
(d) colour of light and temperature
i5, The wavelength of the radiation emitted by a body depends upon
(a)the nature of its surface (b) the area of its surface
(c) the temperature of its surface (d) all the above f:dﬂ:' W . n;'a
= i | intensity of ragiation a
96 #.The wavelength corresponding to maximufmin emitted
e saurce at temperature 2000 K is A then what is the wavelengih carrespond’i 1o
at tempe S rature 300 K? (AIPMT 2001)
| maximum intensity of radiation at tempe
? ' 81 A
eom | (o) %1 o2 ©Ft 93 ol
b B * intensity at a wavelength of
| AN 27°C emits radiations with q'laxirnur:d m;en?fgu e e
law -Ablack body at 12 ¢ the body is increas y _ :
ted 5000 A° If the temperature O > {AIPI,.!'ITM 6)
e mlensity wifl be observed at 400 A° (c)6000A° (9)3000A°
. {a) 4000 A° (b) 5 e radiative emission from a _d ': i
7 Al ks denotes the wavelength at whi 2
\(s' - o maximum, then hee T () At T )
ture T K is maxift d pandgntﬂfT (© of radietin
() hy o T (1) Aun 18 1NCE i | . the wavele “9{".':-"-"-“.,- 1993)

03) h""ﬂ’tﬁn f a blac d teation
' the temperature 0! of radia _
Bitesponding to the maxim™ e (c) remains the same

for @ )i decreases P
"+ Nereases (B) €& the body poived on BRI
o D depends upon the mate:amhumﬂ!“‘mﬁ?lm' T (APM
“ e temperature of the Y -
| 5
(b 4 ©°

________
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'_'WI gas A and a A
"~ isothermal mnditinnsm"f;lagln e their vor e T3

(8) will be same in both A ang

v
) . (o) of Bwill be more than that of A
rmal :
43 Thelinternal energy of a perfect gag i (d}nMW
(a) partly kinetic and partiy potengiaf
T (c) wholly kinetic (d) de {0} Wholly potential B
e ind, 11Q U and W denote respectively th F'::ds on the ratio of two speci G- '_”
far the work done in a closed cycle p’ﬂm:ss IHI': e;’dded l:hangem ,m -
W u o i e
105. 110J of heat is added to a gaseous syste (©@U=0 _{ﬁl.&:o
. amount of external work doneis bl i Immlwhw he
{a) 150 J (b) 704 () 1104 (d) 40 J e
of 106. The internal energy change in a syst
ter done 500 J of work is yslem thal s Aeaatee kc?mo;m
N's (a) 8900 J (b)6400J  (c)5400J (=) 7800 K
10) {07 Which of the following process is reversibie? (AIPMIT m
(a) Transfer of heat by radiation (b) Electrical heating of a nichromie wire
(¢) Transfer of heat by conduction  (d) Isothermal compression
: 108, : ¢ an ideal gas AU = 0. The change in heat energy AQ is
:: ;h;‘ 1 I:q:; E::thennal change of an ideal g (AIPMT 1898)
(c)15AW  (d)24W

| (@) 0.5 AW (b) AW

‘ 109, A sample of gas expands
gas is greatest, when the expa

(a) isothermal  (b) isobaric
110, 1n which process, the pV indicator diagram |

from volume V1 10 V,. The amount of work done tmm

nsion is
(c) adiabatic (d) equal in all cases
s a straight line pﬂ'!” oV

(d},ndhbahc wm

axis?
ersible
3 (a) Isothermal  (b) 1sobarc ::ﬂﬁn il
1. Internal energy of 3 928 decres (b) WGW 0y g

(a) it absorbs heat o (d) N«
(6)the change is adiaba® exn:';m for an adiabatc

ﬂ‘e
ﬂ'{,g 3 The pressure. lemperateu®
’{a) pr71-1 = constant
'»F"T‘ 1= constat
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118"

116.

117.

118.

119.

120.

121.

122. A

123.

124.

rature  (b) Pressure  (c)Work  (d) Volume
Huﬂﬂapamlynfasumca is infinite. It means (AN
(a) heal is given out (b) heat is taken in
(¢) no change in temperature, whether heat is taken in or given out
(d) all of these o
In a cyclic process, the internal energy of the gas
(8) increases  (b) decreases (c) remains constant (d) becomes zero:
The process of production of heat by friction is

(a) an adiabatic change (b) an isothermal change
(c) a reversible change (d) an irreversible change
Indicator diagram is a graph between

(@) Pand T (b)Vand T (c)PandV (d) None of the above
The efficiency of a Carnot engine depends on the temperature of (AIPMT mm,
(a) working substance (b) source only (c) sink only  (d) source and sink. o
If the temperature of the source is increased, the efficiency of a Carnat &ng?m_ S
(a) increases (b) decreases (AIIMS 1992)
{c) remains constant (d) first increases and then remains constant
Even Camot engine cannot give 100% efficiency, because we cannot :
(a) prevent radiation (b) find ideal sources (AIEEE 2002)
(c) reach absolute zero temperature  (d) eliminate friction

refrigerator with its power on, is kept in a closed room. The temperalure uflﬁu:__
room will

the same  {(d) depend on the area of m&m
a) rise  (b)fall (c) remains 1
El'tie efficiency of a Carnot engine operating between temnaratures{::‘ 100°C and
-23°C will be - e PMT 1987)
1Dﬂ -+ 23 ¥ d ) .__.
Lt 1UD 23 (b) o (c) S ( )___ﬂﬂ

atures of source and 8 heal A
:;ﬁ;gtﬁg?; An inventor claims its efficiency to be 23% ,ﬂjlqn

ible with high pr
itis impossible (D) itis poss
E:; it is possible with low probability (o) duim i

jaansE==rT
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38(c) 39(a) 40(h) 41(b

gd) 50(9) 51(b) 52(c) 53{:: s

ei(b) mﬂ) 63(c) 84(d) es(c) :‘ﬂm
.} T4(d) 75(c) T76(c) 77(p) m:}

86(a) 87(d) 88(d) 8sg(p) g Tﬂn
iib) 98(b) 99(a) 100(d) 101(q) 13‘;{*{” :111:1

) 110(b) 111(c) 112(d) 11 ﬂafnmqm it
joi(c) 122(a) 123(b) 124(a ) 113(3) 14(c) 115(c) 1161 13:::1]«%13} bl

solutions :

5[3]E=F.—32. —183=F—32 -
5 9 5 g ' OF—160=-1647,6F =- 1487, F=-207°F
r x-32

£.(b) &

20.(a) Increase in length for two rods of same material is independert of their
diameters. ' WU

21. (b) Original value of circumference /= 2nR. Hence Al = [ afl = 2nrafl

. 9x = 5x—-160, 4x =-180, x=-40°C

E{a}ﬂh = A .!'g, Ly [y 1 =0 I';:t,ﬂ-q 1’1-‘1]1&

Ba)aV = Lniarf A A = 4x(ar), Increase n diameter = (2A1)
Srlar)

| Hence largest increase is in volume.
0.8x500 _ 00
B.EXVT =140

- B.(a)ms (Hrﬂ11=mgh-*}2'ﬂ*= 4200

=1
% {a) Steam has large latent heat (540 kcalg ) |
= I i
i, (8) Unitis J k .'.:I'.rnensll:'ﬂ5 M . =10°C
m 1 g ~ 11ﬂuc -~ 10{}“0: 1uﬂ andﬂﬂqc m
nd %. () Temperature difference e between {he two ends.
renceé case

Rate of flow o temperat!® d:fa of flow in $€°
~Ra first GESE = =
te of flow in A, (T 1) b=

A1) Kﬁn(;ﬂ ~Ta) _ :

Knr? (03 -02) @2 =

= %91 o I

oyt . ,f-lr" s
! ".*I-“ =‘e...... L'g’ﬁﬁf -rﬂ
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d Unitg . 3 .
Multiple Choice Questions . Kinetic Thoof-,u; S

" Aparticle of mass m ig o,

wt fo x axis. It Unde I'lg With SM'U i a dir ARt S
change in momentum in ﬂﬁﬂ?&”&gﬁm i'tithdt::wm wall What '_1, 0% Wi
(VAP =mu, Ap=0 gy o - ack

1 (B}jpzzﬁ.f&py=H1u 'aprzﬂ \J.!

(d] A Pe= mu \ .;'lp,r =)

2 Asample of ideal gas jg g Equilibrium Which of the following 1

guantity is zero?

{8) rms speed (b) average speed
(c) average velocity (d) most probable speed

3 Anideal gas is maintained at consta
i nt pressure. If the temperature of oy )
increases from 100 K to 1000 K then the rms speed of the gas molec an ideal gas

(8) increases by 5 times  (b) increases by 10 times
(¢) remains same (d) increases by 7 times

4. Two identically sized rooms A and B are connected by an open door. If the room A
Is air conditioned such that its temperature is 4° lesser than room B, which room
has more air in it?

(8) Room A (b) Room B |
(c) Both room has same air {d) Cannot be determined

% The average translational kinetic energy of gas molecules darrndg o
(8) on number of molesand T (b) only.on T {GE;ZLP;T,;_,MW u:“ '-“‘!'

8 Ifthe internal energy of an ideal gas U and volume @ press

yadru
{a) doubles (b) remains same (c)hatves  (d}a ples
g helium and 16 g of oxygen is

b
1l

u A

for a gas mixture consisting of 8

(d) 17127

| &
gas. Each molecule has f de '_ res of

v 1

_ fa23ns (b) 15/23 ﬁ:ﬂi ideal
£ oA container has one mole of mon r
freedom, What is the ratio of Y=

i," D
oy [ {1y OL ¥ :
JII =Irn..l|--f |"|_' " i b

fll_'-"!;ll 1] e

W3
i L
e 1 ®) 5 Qs | oo doutled 110 mean fse paih?

- andﬁ'“""d"

& iy
a2
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following she ﬁ‘l& WII ;“".' '?f'ﬂ_‘ﬁf‘. between the pre
o e gt ot mpaare?

P

p P
(c) (@)

molecules and s moles of linear triatomic molecules. The gas is kept @
temperature. What is the total number of degrees of freedom?

(a) [3:|-l| +T(pa + b3 }] Na (B) [3#1 + s + Oy ]NA
(e) [Tny + 30y +113)| N4 (d) [Buy + 60z +p3)] Ng
12.1f s, and s, denote the specific heats of nitrogen gas per unit mass at constan
pressure and constant volume respectively, then
()8,-8,=28R (b)sys,=R/28  ()s,-5=R/M4  (d)5-5=R =
13. Which of the following gases will have least r ms speed at a given IEmpemlurg.'_
(a) Hydrogen (b) Nitrogen (c) Oxygen (d) Carbon dioxide
14. For a given gas molecule at a fixed lemperature, the .
area under the Maxwell- Bolizmann distribution curve is equal {o

PV KT =
LI - d) PV
(a) = (b) =, (c) KT (d)

15. The following graph represents the pressure verus number density
for ideal gas at two different temperatures T, and T. The graph implies
@T,=T: OTPT: (©Ti<T2 (d) cannot be determined
Answers: 1)a 2)c 3)b 4)a S5)a 6)b T)c 8)d 9)a
11)a 12)b 13)d 14)a 15)b

Solutions : 3
1. (a) x componel of velocily is reversed. y component remins unchanged

3 {b}33-= -Ia., I1ﬁ=1-0,;v'==10v1 increases by 10 times

4 {a) umuseme RS ysinchy of ar maracutmm 0
al KE
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- -J—:n:d2P‘ -.f_ ﬂz(EP)‘ Emamﬂamg

1
f0.(d) P = —!“"' . P = p at constan temperature.

“' (&) F=3pN, + TalNg + ?l‘l:!Nn = [311'r "é'?(ll: +l-ia'2]]'N

Cph €, C,-C
' - =Sl e D ¥ R
12 b S, Sy — _
© M M M 28

1
13.(d) Vems o ﬁ - Among the four, CO; has highest molecular mass,

‘Hence Vims for COx is least.

W(a) PV = NKT, N = %_':-F: area under the Maxwell's molecular speed distribution

.b)P=—nm vZ. But v? o T. PunT. Henoe Ti>Ts
3

Creative Questions. dm

.3 tion in the kinetic theory of gases

I Which one of the following is not an assufmk Manipal 2

(3) The volume occupied by the He nfl:; ?: i:&eﬁm :

(b) The force of attraction between the L All molecules have same sg
(6) The collision between molect —
L The temperature of a gas isdua (b) K.E. of the muiw-iﬂﬁ
{8) P.E. of the molecules i (d) None of the i
(&) Intermolecutar force of ati@ held const 8 28 ey
* The temperature of @ 9% s the walls of the

s on
Pressyre exerted by th€ gas -
~ Molecules ll“ rﬂr nimmm
‘ (a) are [n mnﬂl‘,ﬂﬂl with thﬂw H : e B

les are alastic (d)
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i .-_.-_-:r-lr r I -i|1|

ar ,;,j,,ﬁ,m, I

essure ek is high
atio .W='RTmﬂmWwdmﬁ{ﬁuﬁ' deal ga

hh"l temperature and high density
b)*'hlgh temperature and low density
<) low temperature and low density  d) low temperature and hmh -----
6. Al constant volume if temperature is increased, then AIPN A ;-
‘8) collision on walls will decrease b) number of collisions per unit time will iner
¢) collisions will be in straight lines d) collisions will not change
7. The average velocity of the molecules in a gas in equilibrium is EAI MS 2009

a) proportional to YT  b) proportionalto T ) proportional to T d) equal o zatg
8. Actording to kinetic theory of gases, at absolute zero temperature  (AIPMT 1880)

k ",-!-_',_.".
a) waler freezes b) liquid helium freezes
¢) molecular motion stops d) liquid hydrogen freezes
9. The pressure exerted by the molecules of a gas'is due to
a) molecules losing their K.E b} sticking to the walls
¢) change of momentum d) molecules gaining K.E.
10. A pressure cooker reduces cooking time for food, because (AIEEE 2003)

a) heat is more evenly distributed in the cooking space.

b) cooking involves chemical changes helped by a rise in temperature.

¢) boiling point of water involved in cooking is increased.

d) the higher pressure inside the cooker crushes the food.
11. Avogadro number is the number of molecules in

a)one litre of agas atN.T.P b) one mole of a gas

¢) one gram of a gas d) one kilogram of gas
12. St unit of universal gas conslant is _

a)cal(°C pydmol”  c)Jmol'K’ d)J/kg ™" }
13. The pressure of a given mass of gas al constant temperature is P WM n.. f-i"i 3

The PV versus V graph s

a) a hyperbola aral

c) straight line parallel to PV-axis a;migmm q

| given temperature, the ratio of the RMS veloelty ¢ m
14 Na‘. dm]’ -
o4 D4 Q18 1) 8

"'rl [ B
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]
:.- _:'i:! -'_"._:‘"E".-:;-.. n‘mm ﬁl'l'm; o
-"'E '-;-_l-_'_ S 3
JP 3 £ b} P= %‘ E n}p:jt
* .The ideal gas is one, which obeys
‘a)Boyle'slaw  b) Charles’ gy,
G) Boyle's law and Charles’ law d) Avog adr wm

48. A given surface is hit elastically and wa s . .
having the same mass m andtfn:nﬁ narmally by n balls per second, all the b

on e surface is ¥ing with the same velacity u. The force exarted

&) 2 mnu b) mnd Ny gz S
19 The type of molion ws:qciated witly the molecules ufauni.ls" Bl

a) streamline motion b) vortex motion

¢) Brownizan maotior d) osmotic motion

20.f at the same temparalure and pressure | the densities of two diatomic gases are oy
and dz TEEPECINPI\JJI the rato of mean Kinetic nergy per mﬂmﬂfgﬂﬂt&

3)1:1 b) dy - da c]ﬂ:.jd_z d).fd;'ﬁ:

21 The r.m.s. velocity of a particle is v at pressure P If the pressute increases by two

) imes, keeping temperature constant, then r.m.s, velocity will become. N
3)05v b) v CEEVL R T
% The velocities of three molecules are 3V, &V and 5 v respactively. Their s speed
will be — . 3 5
L -
a) J—EV b) I{E v i 2 _ .
3) H : speed 1,2, 3and 4 kms “*. The value of the Fi
2. Four molecules of a 938 ha'f
speed of the gas molecules! arkate
“ C) =
1 5
’ — 10 km
3}%»’1_5”“5 -mzr jwo times and
- ideal gas 18 incraased pecomes:
J. %4 When volume of an ide then

half of its initial temperaii’™ o ,clf!-,f*l_i
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--.-'.-"__",-'__‘:;.;'._ lemperature of a gas is __ ed from 27°C to 927°C. The nm's. speed
I't“’:*-' ih&wﬂwrﬂhm b) remalns the same

:ﬁndahﬁued d) gets doubled

28 The gases carbon - morioxide (CO) and nitrogen at the same &
kinetic energies E , and E; respectively. Then

a)E.=E; b]' Ei>E; ) E1 <E; d} E, and E; Gﬂnm}lﬂéﬂ pe
29, The equation of state, nurrespunding toB8gofO.is

a) PV = 8RT b) PV = T ) PV =RT dypy = BT RT

27
30. The root mean square velocity of a gas molecule of mass m at a given temper
is proportional to (AIMPT
a)m’ b) m c)ivm d) m**

31, The equation of state for 5 g of oxygen at a pressure P and temperature T, ihet
annupying a volume V , will be (AIMPT 2004
= _ SRT SRT
a) PV ——32 b) PV e c) PV = e d) PV =5RT

32. At what temperature rms speed of air molecules is double of that of NTP? |
a) 819°C b) 718 °C c) 908°C d) None of these (CET 2008)

33. In kinetic theory of gases , a molecule of mass m of an ideal gas cu!Eﬁns
wall of vessel with velocity v. The change in the linear momentum of the molec:

a)2my b) mv c) - d) zero (AlIMS 1997)
34 An ideal gas is heateﬂ from 27°C to EE?”’C at constant pressure. If initial volume of
the gas was 4 m®, then the final volume will be \

a)2m’ b) 4 m® c)é6m’ d) 12 m’ .
35 For Boyle's law to hold good, the gas should be (AIIMS 1 l_-‘__ﬁ_;' )
a) perfect and of constant mass and temperature
b) real and of constant mass and lemperature
¢) perfect and at consltant temperalure but variable mass
d) real and al constant temperalure but variable mass
36. In a vessel, the gas is al a pressure P. If the mass of all the malect
: 36 :;,ﬂ their speed is doubled, then Ihg _raﬂultant pressure: wﬂlb'a
2)4P b)2P )P dyPi2
7. Pressure of an ideal gas is increased by keeping temperatur
ET :ﬂmt nr: icmetic enumyur momulaa?
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g)7:6 b)6:7 ¢) 36 : 49

£, AL27°C temperat th o). 4ucop
A ure, the kinetic eneray of an - RS e
increased to 327°C | then the kineticregr?;er_g; Mgt lﬂhﬂ-. C 2000)
44.For an ant moving on a horizontal surface, its number of degrees of freedom is

a) 1 b) 2 c)3 d)6 (AIPMT 1893)
45.The translational kinetic energy of one mole of a gas is equal to

3 2 1 3
85 RT b) = KT ¢ 5 RT )5 kT

4, A polyatomic gas with n degrees of freedom has a mean energy per molecule i

a) I'I_I(I b) ﬂ c) ol d) g (A[Pﬂ!f
411y is the ratio of specific heats of a perfect gas, then the ""mbﬂ'--ﬂi;- i 5
freedom of a molecule of the gas 15 w, = IPMT s
- A0 gy—
a) 25(1-1) b) 9(?2 1 ¢) 21 e - |
) stant pressure and consia

Q'The ific heals of an i ’ = Cal Cy and R is the unive
are Ei':fazpsfép and Cy respectively. If 1 G L
Lonstant, then Cy is equal 10 Ll a5 2
a) 1Y by = "
5s I=

|-l' . |'.:.
i
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ﬂrml;vgwwcr -Cy=a and for oxygen gas Ce - Cy = b. The re

~a)a=16b b)16a=b c)a=4b d)afﬂb'
53.If foragas R/ Cy =067 this gas is made up of molecules, whichare
a) diatomic b) mixture of diatomic and polyatomic (AIPMT 19t
c) monoatomic  d) polyatomic

54. The specific heat at constant pressure is greater than that of the same gz
constant volume because

a) at constant volume work is done in expanding the gas
b) at constant pressure work is done in expanding the gas
c) the molecular attraction increases more at constant pressure
d) the molecular vibration increases more at constant pressure
55. The mean free path of rnuleculas of a gas, (radius r) ls inversely praporhmaﬂu
ar’ byr*® c)yr d)r” (NEE

56. Mean free path of gas molecules at constant temperature is inversely proportionalio

a) pressure (P) b) volume (V) ¢) mass (m) d) number denairg (.n)
Answers :
1(d) 2(b) 3(d) 4(d) 5(b) 6&b) 7(d) 8(c) 3(c) 10(c) 11{1'4 1
13(b) 14(a) 15(d) 16(a) 17(c) 18(a) 19(c) 20(a) 21(b) 22(a) :3{3)
25(c) 26(b) 27(d) 28(a) 29(b) 30(d) 31(a) 32(a) 3I3(a) 34(d) mj}
37(c) 38(c) 39(a) 40(b) 41(d) 42(b) 43(c) 44(b) 45(a) 46(c) 47(d) 4
43(c) 50(b) 51(c) 52(d) 53(c) 54(b) 65(d) 56(d)
§gtutlgrm.

4. (d) If pressure is low and al high temperature, molecules will be far a

force of attraction or repulsion between the molecules will be less. A
behave like an ideal gas.

7. (b) In equilibrium, molecules move at random. Hence average velocity IS Tero.
10 (c) Boiling point of water increases with the increase in pressure. o
14. (a} Maleculai wuighlal’ hydrogen M, = 2 g. Molecular weight of oxyger L‘f.;.-'-i.'"- 3
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na simple harmﬁnic “B'ci-n -3
‘complete oscillation wil] pe ation, the

(a) an ellipse (D) acircle (g4 | S (laplacement 1o
7 A particle executing SHM Crosses o Parabola (d) a straighl line

taken 3 s In passing from A to B : gtuln'ts A and B with the same vele S —

retums lo B Arredher B i FT SRt
_ (a) 158 (b)6s © t.z':ﬂem""“'@"ﬁ@jw: e period is
3. The length of a second’s : (d9s

pendumm- on the surface 1= Ak e FE -
length of the same pendulum on surface of nianalc}? :thmﬂ?ht&lﬂ’?‘h Wi
the planet X is n times greater than the Earth is accearation ol

0.9 .
Iaon (= (©09n ()22
n 3

& Asimple pendulum is suspended from the roof of @ echool bus which moves in &
horizontal direction with an acceleration a, then the time periodis

= l (b) T e
g +a Jelra
5 Two bodies A and B whose masses are in the ralio 1: 2 are suspended from two

i tants kx and ky respectively. If the fwo
separate massiess springs of force cons s I8 iy
bngiies oscillate vertically such that their maximum velocities are in the ratio 1 £ 2

the ratio of the amplitude of A 10 that of B I8

. w o5 O 2 -
2%, 4

m suspended from it and its time period for ve ical

8. Aspring is connected 10 a r:;aﬁw cut into WO equal halves and the same Mass &

i i ol oscillationis
oscillation is T. The Sﬂ”ng halves. The period of vertical

(8) T @ Teyg +a® (AT (g8 5a)

Mz

: / 1
suspended from one OF TSy T BT @ =z
(8) rJar (H T

. ~eriod for small v e
| 'mﬂeﬂﬁﬂfmﬁqﬁ of the puleys |
onstant k, and k2 18

=k . .“' i tJr,"IF H
T=dn .m. 7 ]

2
enical OSSO i and spring ” )

“-k-!'-' o RS Y
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'fl r{, T“‘

9 An ideal spring of spring cunstanl kis 5uspended from the ceiling of are
block of mass M is fastend to its lower end. If the block is released.
is un-stretched, then the maximum extension in the spring is

MQ Mg @ Mg
(b) ” (c) 2 (d) 2%

10.4 pendutum Is hung in a very high hmlmng oscillates to and fro motion fmaiy
simple harmonic oscillator. If the acceleration of the bobis 16 ms?atac istance of
4 m from the mean position, then the time period is
al2s (b)Y 1s (c)2rs (d)xs .

11.A hollow sphere is filled with water. It is hung by a long thread. As the water fic _;,-'.-.t_;_
ot of a hole at the bottom, the period of oscillation will
(a) first increase and then decrease (b) first decrease and then increase
(c) increase continuously d) decrease continuously

12. The damping force on an oscillator is directly proportional to the velocity. The u “:':f.'
of the cbnstanl of proportionality are
(a)kgms’' (b)kgms® (c)kgs” (d) kg s

13. When a damped harmonic oscillator compietes 100 oscillations, its 2
reduced to 1/3 of its initial value. What will be its amplitude when it wmpm*
ﬂsctllatmns’?

(84—

-l

. i
[a} L 3 © 5 @ 5

14. Whlch of the foll—:awing duﬁerenlral equatmna represents a damped hanv
nsmllatur'?

d® dy dy = .=_

@ LLoy=0 O Gergry=0 © T iy =0 w;ﬁ -

45, |f the inertial mass and gravitational mass of the simple pendulum of lengt

not equal, then the time period of the simple pendulum is

SR [T AT s L4
@}szl" ,:ﬁ!l" ' AMiE
A g n.*. ﬂﬁ‘- [_ :

iy el
(MR ANEEN = % Sk @ ddVviiy A
S \r 1 ] L Wl |
o 3 # L
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6.

(a) always accelerated (b) always retarded
(c) alternately accelerated and retarded d) neither amlﬂt‘ﬂlﬁ .
“The motion which is not simple harmonic is >rala 200

10. In SHM phaso di between displacement -!ni;i"T i

- Insimple harmonic motion , the particle s

(@ vertical oscillations of a spring (b) motion of simple penduium
(c) motion of a plariet around the sun  (d) oscillation of fiquid column in a UK
Which one of the following is a'simple harmonic motion? _{A.lPMT' .;‘.i,.
(a) Ball bouncing between two rigid vertical walls

(b) Earth spinning about its axis

(c) Particle moving in a circle with uniform speed

(d) Wave moving through a string fixed at both ends
A pariicle is moving ina circle with uniform speed Its motion is (AIPMT 1978,
(2) periodic and simple harmonic (b} periodic but not simple harmome
(c) not periodic (d) none of the above

A particle moving along the X-axis execules SHM when the force on'it is gives
by (Both A and k are positive time constants) (AIPMT 1994)
&g

(@) Aky (b)Ae™ (c) A cos Kk x (d) - Ak x

Which one of the following eguations of motion represents simple
motion? (where k, ks, k; and aareall positive)

(2) Acceleration = - kox +K; X (b) Acceleration = -k(x + a)
(c) Acceleration =K (x * a) (d) Acceleration =kx  (AIPMT 2

Which of the following is the necessary condition for SHM?
(a) constant period (b) displacement and acceleration are prope ortion
(c) constant acceleration (d) displacement and torque are propo _ onal
The displacement of a particle in SHM in one time period is
(a) x (b) 2x (c) 4x (cl) zero

x(t) = A cos (wt +4)ls the equation of SHM. In this equation ¢ is ¢
(a) phase (b) frequency (e) amplitude  (d) displaci

rmmﬂtmu.h then

il ! .,i II- sl ..._

a _._.. R TR R
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Pk Eii -M =
ne & a'ﬂ:i[ 8 ﬁm L —
] = ey

:. e Itle even -"'.‘l‘i'l,"
- _, tb, w: 7 e r
; 34.InSHM the acceleray ©r @

o | i0n of the pariicle i« o
(8)zero  (b) haf of it m'akimmmﬁ::c 18 2610, when veloity s
35, A force of 6.4 N stretehes Ve (B) maximum (d) none ofth

suspended from the spring so that 219 bY 0.1 m. The me

: that it oscillates ' mass thal must ¢
@=/4 ka  (b)1kg © ”:‘"k‘gaw 45 is
36, The period of oscillation of 3 ma. s ,
i . mass LSS
is T. If along with it another mass Mhiiﬁa'f::“nﬂﬁdﬂm-ﬂm_ \
now be suspended, the period

@r BT g2T  eET (AIPMT 2010)

37, A rectangular block of massm and area of cross-section| A fioats ina liquid of
density p. Ifitis given a small vertical displacement from  equilibritim, it une e o

: oscillation with a time period T. Then. PMT 2006)
| P 1 1 : (AIPMT 2006)
(@) T=p (b) Tee— )T ==  [(d) T=—
1.!"; (c) D (d) T= JI;
- 38, Two springs of spring constants k, and kz are joined in series. The effective
spring constant of the combination is given by (AIPMT 2004)
s k, +k _ kykz
(a) JkiKs {b}‘—;—? (cy ks *+ ka Ed]k‘_ir,.:g-

nded from a spring of negligible mass. The system

i rtically suspe
A imassm o VeLha Y What will be the frequency of the system, if 3 mass

s oscillates with a frequency n. | | .
4 m is suspended from the same spring? (AIPMT 1998)
(a) n/4 (b) 4 n (c)n/2 (d) 2n o
40. A particle of mass m is hanging vertically by a'n e sip;ﬂng o fnm{!MM
te ‘ 1h§ it:"l.rl:asa is made to oscillate vertically, I:z}tﬂt:::zﬁ’m i '
; sition il S
() maximum at extreme po (d) same at all positions

: psition . 1 saries. The sprng
(¢) minimum at mean P upled springs connected in SERES. SR SCens
. from two €O By ; is  (AIPMT 1830)
0.!_ - t:..;:’liagﬁ nifd The time period of the suspended mass s 4
,nd ‘constan

_....-r-"--l—'
{E}T=’2'ﬂ k,’-k!
y B}T #2-‘!-;.;[‘_‘ +K;z

. ‘ B - Lok
el I
" ¥ oG nenaed 5
T B e LRt e
(Rl e, g = i o e e m LTy ¥ o ||d J -
7 2 DE : .:I 2 Al : O
- B (cybs
F f -
|

~'|' e
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@025 m  (M1m (A8 m (d) 0.50m
A5, A simple pendulum of frequency n falls fresly und 71‘ gravi
from the ground level . lis frequency. of oscillation will (K
(@) remain unchanged  (bj be greater than n
(c) be'less than n (d) become zero
46. If the metal bobof a simple pendulum is replaced by a wooden bob, its time petig

will
{a) increase (b) decrease (AIIMS 198
{c) remain the same (d) first increases and then decreasss.

47 An oscillating pendulum after some time becomes slow in motion and finally stops
due to (AFMC 2003

Ot |

(@) air friction (b) earth's gravity (c) mass of pendulum (d) none of these
48. The period of ascillation of a simple pendulum of constant length at eatth's surface
is T. Its period inside a mine is (AIPMT 1973)
(a)greaterthan T (b)less thanT (c)equalta T (d) cannot be compared
48 What effect occurs on the frequency of a pendulum, if it is taken from the ea
surface to deep inlo a mine? " (AFMC 20
(a)increses  (b) Decreases  (c) Firstincreases, ihen decreasas (d) No ol
50. A simple pendulum is made of & hollow sphere containing mercury'a_.ﬂ n
syspended by means of a wire. If a little mercury is drained off, the periodioh
pendulum will (AFMC 2¢ 06)
{a) remain unchanged (b} increase (c) decrease  (d) become ematic.
51 A child, swinging on a swing in sitting position, stands up. Then, the time perodol
the swing will : (AIEEE 2002)
(2)increase (b) decrease (o) remain the same
(d) increase, if the child i high and decrease, if the child is short
52 A hole is bored along the diamaler of garth and-a slone is ¢ ; :

frictioniess turmel. If the radius of earth, is R , then the lime mﬂhd_!
sxaculing SHM Is

(3 E 2 h& f“’z‘!\:{% (d) none of hesa  (AFMG 1

53.A hollow sphere is filled with water. It is hung by & read, As the walet
out of 8 hole _

atthe bottom, the petiod of osciiationwill

==

..:\L-
£
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% the length 4 4 timesg
the gfqph
{bJ a Curved um

IS suspe pendad danidos
with dan ﬂmalarahﬂﬁr?T the moﬁ'

e ﬁ ;gimple pendulum
. - horizontal direction

T"=2x E

lg" where g'is

{a}g.zg | D=g-a (9g=g+aq @Y= +ac

§7. The time period of a simple pen
then its period becomes Pendulum is 2's. If it length is increased by'il

. A
(a) 16 s (b) 12 s (&) 8g (4 s (t iﬁn‘l‘l"ﬂﬁ)

58, For & simiple pendulum, the graph between {and T2 will be &
(a) staight line (b) circle (c) hyperbola  (d) parabola

: 59.A particle executes SHM along e straight line with an amplifude a, lis PE &8

* maximum when the displacement is (AIPMT 1982)
@<a (b)zero (c) +a/2 (d) aly2

? 80 A linear harmonic osciliator has a tolal energy of 160d . lis

{

" (a) maximum potential energy is 100J () maximum kinetic eriergy’ is 1604

A

() minimum potential anergy s 100.J (d) maximum kinetic energyie 1004 =

: At what displacement from the
5f B1. A particle executes SHM withan Emﬂmwﬁ;ﬁcﬂenhal ? P
) mean position its energy 1 half kinetic and pd L
(822 cm (b)y2om  (o)2cm ; Lﬁm o
% & A particie executing SHM has & kmetn; ;ane;!:r;pmw HMI[A“.“ valies 0
% the potential energy and the 1218168 {E; K, and 2Ke  (d) Kaand Ko
| (@ 0and 2K, (b) ko! 2 Em: K;gnnnmc oscillator when it ks fialf way 1o iis ens
he %, The potential energy of a SIMP®
iﬂti :
e oS J2e g
(a} (b) = 2 ©3 S '
' article betY
8) Tl-'ha displacement of @ Ppu i In simple

’l'ﬁﬂ!imum kinetic enefdy 313‘!’"

(b) +a | wtant 2
e o2 mﬂ“’ o A..‘,.;»a,.

._": |‘r Ir
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woyre moalinn when th

| '||_-II-,.|L.-H. € {ienla

67. A body executes SHM with an amplitude a. At what displacement from the fea
position, the potential energy of the body is one - fourth of its total energy 2

a a ! I
_:'{a):l* (b) ) {_c;ig’f- (d) some other fraction ofa (AIPMT 1983)
68.A particle performing SHM passes through mean position hias (AIPMT 1992)

(a) maximum potential energy (b) maximum kinetic energy .
(c) minimum kinetic energy (d) maximum acceleration

69. The angular velocity and the amplitude of a simple pendulum is wand a
respectively. At a displacement x from the mean position, if its kinetic energy is

T and potential energy is U then the ratioof T to U is (AIPMT 1 'f' )
e g e -3 RN T i &
{a} o _,,-x 0% {b} X0 {C} X {d) 1 -_I. ) 1
x-ml ﬂ.: —Izrﬂz ,:.;1 D-_l _:1
70. The total energy of a particle executing SHM is proportional to (AIPMT 197 )
(a) displacement from equilibrium position (b) frequency of oscillation .
(c) velocity in equilibrium position (d) square of amplitude of motion _‘ 1
71.If x is the displacement of a particle execuling simple harmonic motion, its total
energy is (AIEEE 2004) 1
(B)ec x (D)= x (¢) independent of x (d)=c x }5
72. In a simple harmonic oscillator, at the mean position . (AIEEE 2002) 1¢

(a) kinetic energy Is minimum, potential energy is maximum
(b) both kinetic and potential energies are maximum
(c) kinetic energy is maximum, potential energy is minimum
(d) both kinetic and potential energies are minimum
23 In SHM restoring force is F = - kxwhere kis force constant, x is displacement:
‘and a is amplitude of motion, then total energy dependsupon  (AIFMIT <88
@kam  Gkxm ©k.a (@K
74, Resonance is a special caseof AFMC 1396
 (a) forced vibrations (b} nalural vibrations.
(c) damped vibrations  (d) undarmped vibrations
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38(d) 39(c) 40(d) a1(d) az(n) -
u{a: 2{(‘;}1 :lltb] 52(c) 63(a) 54(a) :gﬁl Pl ol
61 a) 64(b) & DB a E "y
e 4 (b) B5(a) 66(d) 67(b) 68(b)

Solutions :

6. (b) Acceleration = (- displacement)

10. (a) Phase difference between displacement and velocity &, = /2.
Phase difference between displacerment and acceleration ¢¢=IW 2=24

11. (c) Acceleration a=- oy

12. (b) Comparing x =0.01sin (100x t+ 0.05) with x=asin {.ﬂt*ﬁlﬁlﬁﬂ'

21 2
g=—— =1 D :__=.Dﬂ2$
® = 00m, T ]

13. (¢) vo = wa, 100 = ox10 , o= 10rads”
V= 0?(@2-y), 50° = 10° (100-y%) , 100
-2
F kgms® _ Kge

=

14.(c) F « vV, F=kv, k_v o=

=25, =T76,y=54aem

a,  wca _ 1008 _ L a8 = 1500
15.(0)— = —z_ ~ qo00° 10’
d; Wy @ P
31.4x78 = 1Mz

g, NSroree s
6. (d) aw=a(@nn) =314 X 10 25 14x5x10

17.(b) v = JB’/
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A student tunes his guiar by stiking 3 120 heriz wih & i

simultaneously plays the 4™ string on his_guitar. By keen obs

amplitude of the combined sound oscillating thrice per seco R

following frequencies is the most likely the frequency of the 4™ string on his gui

(a) 130 (b) 117 (¢) 110 (d) 120 |

‘2. A transverse wave moves from a medium A to a medium B.ln adium A

velocity of the transverse wave s 500 ms™ and the wavelength is &5 m. w enc

and the wavelength of the wave in medium B when its velocity is 800 ms
respeclively are s

() 120 Hz and 5m  (b) 100 Hz and 5 m (c) 120 Hzand 6m  (d) 100.Hz and B

3. For a particular tube, among six harmonic frequencies below 1000 Hz, only fou

harmonic frequencies are given: 300 Hz, 600 Hz, 750 Hz and 900 Hz—W hat |

the two other frequencies missing from this list?

(a) 100 Hz , 150 Hz (b) 150 Hz , 450 Hz (c) 450 Hz , 700 Hz (d) 700 Hz , 800 Hz

4. Which of the following options is correct?

A B Options (1), (2) and (3) respectively are

(1) Quality (A) Intensity (a) (B), (C) and (A)  (b)(C). (A)and (S}

{2) Pitch (B) Waveform (c) (A), (B)and (C)  (d) (B). (A) and (C)

(3) Loudness (C) Freguency

5. Campare the velocities of the waveforms given below and choose the cof

option.

v ‘F‘ \"“ v &
.n _F a 5 h ﬂ . ; II? . v A
(A) o

15 © ,
where va_ V.o and vo are velodities given in (A) , (B) . (C) and (D) respect
a) va> Ve Yo Vo b) va < va < Vo < Vo

Qi =vaEYoEny G

......
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. _ - ' N .

_' —= th). ¢ _ v 8 .
s _'_2 2ty +1,) B
B. I;f air column ina pipe which

e

) il h .. ._. .. = .
VIXating body of frequency 83 Hz. Than e gyl be i rescy

9. The displacement y of a wave travelling in J‘"—"

I
3

— ] - g
y = (2 x 107 sm(_ﬁﬂﬂhlw%)vmara v and y are
second. The speed of the wave is e
(a) 150 ms’ (b) 300 ms! (c) 450 ms™
10. Consider two uniform wires vibrating simultaneously in their fun nates. T
tensions, densites, lengths and diameters of the two wires are in the r,"
x.yand 4: 1 repectively. If the note of the higher pitch has a frequency of 360 Hz
and the number of beats produced per secondis 10 , then the value of= " yis
a) 36:35 (b) 35:36 ©1:1  (d)1:2
11. Which of the following represents a wave ?

it I 1o -

@) (x - vy’ (b) x(x + vt) (c) —:; d) sin (v + v1)

12. A man sitting on a swing which is moving to an angle of 60° from the '
blowing a whistle which has a frequency of 270 k Hz. The ».-.ihiaﬂ;: 20m. .- "ﬁ"f"‘
fixed support point of the SWing. A_suund detector which detects the whistle < is
kept in front of the swing. The maximum frequency the sound detector detected s

(a)2.027kHz (B} 1.974 kHz (c) 9.74kHz (d)1.011kHz
13. Lety = 1 gtt=0 s be the amplitude of the wave prqmm~mjﬁ- posdive
. e the amplitude of the wave propagating becomes

x - direction. At t = 25 ,
1  Assume that the shape of

y=—7F

L 14+(x-2)
propagation. The

=1

\he wave does nol change during
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another W.LB lﬂdﬁ'
'nmﬁmln‘mwlﬂuum tunln:foﬂt.'ms

a) S 3 ® - (© -,E- {d}

Answers : 1) b 2)d 3)b 4)a Blr:
1) d 12)a 13)b 14)d 15)c

-lytions

4% Freg. =ncy fr_i =§95£*1[}[}H

(&) The Frequencies are in the ratio

$: 2:-3;4-5 6=150Hz" 300 Hz 450 Hz 1z - THU Kz 900 Hz

The missing frequencies are 150 riz , 430 Hz

{b) Qusality {waveform) Pitch l’fre-uuencﬂ Loudness (Intensity)
o vz :'uz 'u’z 1482 ms =4'3
Ay kg Ay V4 34 ams!
vits 4151
2
(" 331 3N

©f= - L=5Tax83 332

(2} Gomparing the given equation with y = A sin {at=kx's §) we get
o= 300, k=2 U=E=_-32—D:150 ms™!

? {dl.l' Zd - 'H‘I:1. 'HL"{'_ i d =

11 (d) y = =in ( +41) *di-fmﬁfx*"“'-} 'ﬁz*smh*“}z'
| ¥ i *dx dx?

: 2
o yeosic +¥). 9—1 = -vsinfr )= vy
di ot?
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1 'I".IIJ ﬂﬂcy and velo Gﬁ‘y

2 Fora wave pro ' , Y. wavelengih an
the others Pagating ina medium, identify

(a) velocity (b) wavele
(c) frequency (d) all o

these depand on each other

3 Asource  of sound of freq, _
SoUNd In water is 1.500 erg:_-?";gd ?’?E;il:lz I5 placed inside water. T

fcorded by an observer, who is sixiing in it T~ e eduEcy of soing
| Eﬁ.-_tlh the propagation of a longitudinal  wave lhmu h ‘medium
*:mantmc—;-: ransmitted in the propagztion direction are ah a mma'{' s ‘_{
‘&) energy , momentum and mass (b) energy il |
l;ﬂ-} EﬂErgy and mass (d} energy and linear m omentun

. In a longitudinal wave there is a st=ic of maximum 'm- ai an
e r . o aigls Cﬂmﬂrﬂiﬂlﬂﬂ Bl.ﬂ ;
F insiant. The frequency of wave is 50 Hz. Afler what time will the same pomt ::'
the stale of maximum rarefaction?

(2) 0.01s (b)0.002s (c)25s (d) 50 s
F Which one of the following statements is true? {MF'HTM
¢ (a) Both light and sound waves in air are transverse

{b) The sound waves in air are longitudinal while the light waves are lransverse
i {c) Both light and sound waves in airare longitudinal E

{d) Both light and sound waves can travel in vacuum -

The waves in which . the particles of the medium vibrale i3 a direchion
perpendicular to the direction of wave motion is kKnown as (AIIMS 1988)

(&) transverse waves (D) longitudinal waves

{c) propagated waves  (d) none of these . 4 mISCRI
mpdimm& hetween two consecutive crests in & wave train _ _ e o
£5 o0 waves pass through any W“'P!@m“‘ff. D

9 cm, If 2 complete 5 1 (d)15ems (Al

1 (p)25cms’ (GO CmE e

s n and its M" e By - -

" ary
L
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34.A mh rmrqmud by iha aqmﬂnmw &#,- ‘F T

[

. ta}i'iwﬁ {b}?.--wqfﬂ (ﬂli-ﬂhfz (dliﬂwﬁ (AIPMT +
35 The equation of 3 sound wave is given as y = 0.005 sin(62.4.x *315
The wavelength of this wave'is (AIF
@104 unit  (b)0.3 unil (c}ﬂ?unit (d) 0.1 unit

36. Frem awave equation y=0% s:n—— (64 1- x) the frequency of the

W

(a) SHz (b)15 Hz (c; 20 Hz (d) 25 Hz (AIPMT 18

2 A wave ona string is ravelling and the cisplacement of particles onitisig ':_
hy y=Asin (2t -0.1x) Then the wavelength of the wave is (AlIMS 21
{a) 20m (h) 10z m (©)20rm  (d)40n m '

28 A fransverse wave passes through a string with the equation y = 10'sinx (0, 02c:2
where x is in metre and L in sacond. The maximum velacity of the particles/in ways

motion is
150 53 ms” ()78 ms” () 100ms’  (d) 121 ms” (ATIIVS 200

35 ~he equation of a simple harmonic wave is given by y =5 sin % (1001 - x)

and y are in metre and ime tis in seconds, The period of the wave is "

() 0.01s ‘b)D04s (c)1s (d)5S s
i3 Sound of frequency 256 Hz passes through a medium  The " um

ﬂtﬁplammenf is 0.1 m. The maxlmum velocity is aqua'l to

(3) 807 ms” (b) 51.2xms {r:] 256 ms” (d)512ms”
41 Velocity of souna waves in aif Is 330 ms”. For a particular sound wave in air , palt

difference of 40 cm i5 equivaient to phase difference of 1.6 x. The m@m

wave is

(a) 185 Hz (b) 150 Hz (c) 860 Hz (d) 330 Hz
42 The frequency of a sinusoidal wave is y = 0.40 cos (20001 + 0.80) is (AIPM

(2)1000x Hz  (b) 2000 Hz (©20Hz () 1000z H

43 A plane wave is represented as y = 3€os (2 {-—-101--}%“; nd ‘:L_'
and tin second . The maximum velocity oﬂhn a n
this Is

(aysvms

m»ammm_ @n}#ﬁ m"'

o
B

yeNnad Y Ol A0S
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oy D 4 : plm ﬂ“h‘mﬂ .- 27l T

and fr uency b =
~ (c)intensity and velocity :d; frequ - m .
47.Sound waves from a point source e SN Tee
: . | are pro e
the ratio of amplitude at a distance g nf an%aggﬂ;ghﬁnimw e

43 {:? 2.5 o (bFe=25 (c) 81 : 625 (d) 625 : 81
- e ntensity level of two sounds are100dB and 504 Their ratio of infenesites ar l
(a)10" (M10°  (c)10°  (d)10"™ e
45.ifthe amplitude of sound is doubled and the frequency reduced to one - fourth .
‘e intensity of sound at the same point will (AIPMT 1992)
3} increase by a factor of 2 (b) decrease by a factor of 2 -1
(c) decrease by a factor of 4 (d) remains unchanged
5C The distance between two points differing in phase by 60” an 4 wave having wave
velocity 360 ms™ and frequency 500 Hz is -
(a) 0.36m (b) 0.18 m (c)048m (6)0.12m
k. 51. Two waves are said to be coherent, if they have (AIPMT 1995)
(a) same phase but different amplitude
(b) same frequency but different amplitude
(c) same frequency, phase and amplitude

i i d amplitude !
d) different frequency, phase an 1 - =
52 fu.) ave has SHM whose period is-4 s Wiils another wave SIRCHESREFSERSIN
92, SI-T:M has its period 3 s. if both are combined, then the resultant wave will have the

' period equal to

: 2s (d3s
2)4s (0)5s (©F iy vand
. 3. E\Iﬂmbar of beats produced by two WaVes 1 = s iipps
y:=a sin (2008 © t)is e (@8 : (AIPH T 1983
- (a) 0 (b) 1 5 m,anﬂ:&sm_mapadlwmaﬂh i
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57. Beals are resull of - = S .
(a)diffraction  (b) destructive interference (c) constructive int
(d) superposition of two waves of nearly equal frequencies.

58 Ina stationary wave all the particles

(a) on either side of a node vibrate in same phase :
(b) in the region between two nodes vibrate in same phase
{c) In the region between two antinodes vibrate: in same phase
(d)of the medium vibrate insame phase 1
58 When a stationary wave is formed , its frequency is (Manipal .H _,.
()'same as that of the individual waves (b) twice that of the individual waves
(c) haif that of the individual waves (d)J/2 fimes that of the individual waves
80. Energy Is not carried by which of the  following wave? (AlIMS 1999)
(a) stationary (b) progressive () transverse  (d) electromagnetic .
&1 In the case of a_travelling wave, the reflection at a rigid boundary will take nlace

with a phase change of (J & KCET 2011)
(a) n/ 2 rad (b) n/4 rad (¢) = rad (d) n/6 rad
82 Two waves of same frequency and intensity superimpose on each other in opposite:
phases. After superposition, the intensity will (AIPMT 1996)
(a) increase (b) decrease  (c) remains constant (d) become zefo
63. Standing waves are produced in 10 m I?ng stretched string.If the siring ﬁm
5 segments and wave velocity is 20 ms™ , the frequency is (AIPMT 188 u.1
(a)2Hz (b)4Hz (c)5Hz (d) 10 Hz |
B4 Two waves are approaching each other with a velocity of 20 ms" and frequency A
The distance between two consecutive nodes is
(@) 20/n {b) 10/n (d) 5/n  (d) n/10 (AIPMT 199§
5. A wave of frequency 100 Hz is sent along a string towards a fixed end. Whan'
this wave travels back after reflection, a node is formed at a distance of 10 &0
from the fixed end of the string . The speed of incident and reflected waves areé
(a) 5m/s (by 10 m /s ()20 m/s (d) 40 m/ls 1IPMT 199
66.A standing wave having 3 nodes and 2 antinodes sre formed b
atoms having a distance of 1.21 A between them. The wavelength
wave is.

=L
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38. q. ﬁ oFa wavelrain travar .

_ o rovsnd
&0 wﬂh . o I [3 . wy
(d) the same phase "o reversal of velocity

as the incident pulse biit with velagity reyar
169. What type of vibratiops are produced in a sitar mw s

{(a) progressive transverse (b) progressive longitudiial

] (€) stationary transverse (d) stationary lungitudlnal- |

70 ﬁ! :trf‘FhEd string resonates with tuning fork of frequency 512'l-'lz-ﬁréll'r'lh’l‘jlﬁ of
Stng is 0.5 m . The length of the string required to vibrate remnarﬁf

tuning fork of frequency 256 Hz would be "i'

| (a) 0.25 m (b) 0.5 m (c)1m (d) 2 m

7. 1f you set up the seventh harmonic on a sti many
: a string fixed at both ends , :
nodes and antinodes are set up in it? : o -

(a) 8,7 b)y7,7 ()8, 9 (d)g, B

l?:—.‘. Four wires of identical lengths, diameters and materials are siretched on a
sonometer box. The ratio of their tensions is 1 : 4 : 9 : 16, The ratio of their
. fundamental frequencies is (AIPMT 1588}

(a)16:5:4:1 (b)4:3:2:1 (c)1:2:3:4 {dj1:4:9:16
'73. A string in @ musical instrument is 50 cm long and its fundamental frequency is
800 Hz. If a frequency of 1,000 Hz is to be produced, then required leng_ﬂ'tota_lmgihf
Y (a) 62.5cm {b) 50 cm (c) 40 em (d) 37.5em (Almsm
74 The frequency of the first harmonic emitted by a string is 100 Hz. The frequency
of the third overtone Is
Hz (c)4D0Hz (d)500Hz N
(a) 200 Hz  (b)300 'u{ il ATt
75. A pipe open at both ends will pro : P :
E ; (b) all the' odd harmonics
{a) all the harmonics

(c) all the even harmonics (d) none of the harmonics
#6. An otgan pipe, open al both ends, mnduﬁnmimﬁinﬂ . .
| (a) longitudinal stationary Waves . jling waves
(c) transverse stationay Wavs8. o its fundamental mode. The pressurs

7. An open organ p]pa of Ienglh Lwi B

; variation is maximum (b atthe .‘.;‘ﬁ'-'--- .
@ at distances L C0 R amental mode wilt i MEEEEEE

' 1
.ol )L "t_

e

e ] ! -
sa LA AR

d'
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() four nodes and three antinodes  (d) four nodes and four antinodes
80. The fundamental frequencies of an open and a closed pipe each of same |
L with v as the speed of sound in air respectively are (Manipal 2
v .V v N : v . | . W
81 The second overtone of an open pipe has the same frequency as thed
avertone of a closed pipe of 2 m long. The length of the open pipe is
{a) 2m (by4 m (€)0.5m (@Hoism
22 If we study the vibrations of a pipe open at both ends , which of the following
statements is not true? (NEET 2013
(a) open end will be antinode
(b) pressure change will be maximum at both ends
(c) odd harmonics of the fundamental frequency will be generated
(d) all harmonics of the fundamental frequency will be generated _
83 The fundamental frequency o a closed organ pipe of length 20 cm -i's-_equ_a‘l,[k
second overione of an oraan pipe open at beth the ends . The length of organ
pipe apen at Soih theends is (NEET 2018)
(ay80em (b) 100cm  (©)120cm  (d) 140 ¢m
ndrical resonance tube open at both ends, has afundamantal fraguentysy
in air. If half of the tength is dipped vertically in water, the fundamental frequency
of the air column will be (AIPMT 1987
(a) 2f (b)3f/2 (c) f (d)f/2 |

g5 The fundamen is

4. A cyli

tal frequency of = closed pipe is 220 Hz. If one fourth of the. pipe
siled with water , the frequency of e first overtone of the pipe is naw
15220 Hz  (b)440Hz  (c)880Hz  (d)1760 Hz (AFMC 2

as A closed organ pipe is excited to support the third overtone. The pipe has b
{a) 3 nodes and 3 antinodes (b) 2 nodes and 4 antinodes (AIPMT 138
(c) 4 nodes and 3 antinodes. () 3 nades and 4 antinodes [ -

{6 the resonance frequency of a pipe open at both ends and vs the 1 Jsana

i frequmﬁ'ﬁ' cy of a pipe open at one end only and both are vibrating &
fundamental mode, and the pipes are of same length , then (AIPMT %5

: - ; '. ! ] T :. 1 4 J i B - L : : 3\’ -Im

(a) v =2vy (Byvy=va  (€) .z.‘.i!.-l."t_‘l_ . {ﬁ; ¥y = A,

i - T

ih-l— "'.{’.5_&-"'
aAIme 1L
Ll i

' T
TaY = P
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F (b) 100 Hz () 150 Hz
90.The speed of sound in air is 350 ms
pipe 50 cm long will be '

B s 0 () 700 Hz
91,1t the speed of sound in air is vthe fun ol ey o T
of length L closed at one end is _ TSRS frequency of air col
s v Ay
) — y
@ 3T (b) - (e T (d) o=
92. A closed organ pipe and an open organ pipe have their first overtons eskcsl in
frequency. Their lengths are in the ratio APMT 1992)

(a)1:2 (by2:.3 (c)3 : 4 (d)4:. 5
93.In a closed organ pipe, the fundamental frequency is v . What witl be 1ha ratis o
the frequencies of the next three overtones 7
(2)2:3:4 (B)3:4: 5 (c}3:7:M e S Bl < WML
94 Air is blown at the mouth of a tube of lengin equalto 25 cm and diametss
equal to 2 cm open atboth ends. Velocity of sourd is 330 ms . Tha soung emiited

' by the tube will have all frequencies in the group (AIPMT 1988)
(a) 660, 1320 , 1980 Hz (b) 860, 990, 3300 Hz .

(c) 330 , 660 , 1320 Hz (d) 330,990, 1650 Hz ..

45. Doppler's effect in sound is due to: : (AFMC,2003)
(a) motion of source (b) mation of obsenver i

(c) refative motion of source and observer  (d) none of the above

I ' e Is related toits
‘ 96. The pitch ofa sound wav : |
(a) 1-'ri:.~e:|memr:w..ur (b) amplitude (c) velocity _[djbu:: L o
97. A train is moving with a constant speed along a circular track, engine

train emits a sound of frequency f. The frequency heard by the gm b=
the train is

ual tof :
fajless thac | tb};‘h&;, (ess than or equal

(d) may be _E'Eamrm ify of train and radius of
gspeed of frain , lend 150 Mz 15
4endy ¢ the velocity

oy

e

-t
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___________

sound wluﬂy in air h aﬂema') (AlP
IB). n-= 10n  HG)ny=0 ©@n=01n @ n=-01n |
4. A star which is emitting radiation at a wavelength of mw
the earth with a velocity of 1.50 x 10° m/s. The change in v
radiation as received on the earth is

(@)025A (b)25A (©p25 A (d)250 A
Answers :
e} 2(c) 3(c) 4b) 5@ 6b) 7(a) 8@ 9a) 10(b) 1i(b) %
13(a) 14(b) 15(c) 16(c) 17(a) 18(d) 18(c) 20{b) 21({c) 22(a) 23(b) r
25(c) 26(a) 27(b) 28(a) 29(c) 30(a) 231(c) 32(b) 33{ai 34(dj 35(c :
37(c) 38(a) 39(b) 40(b) 41(c) 42(d) 43(a) 44(c) 45(c) 46(a) 4?(d}
49(c) 50(d) 51(c) 52(c) 53(c) 54(d) 55(d) 56(a) 657(d) 58(b) aa{aj
61((c) 62(d) 63(c) 64(b) 65(c) 66(a) 67(d) 68(a) 69(c) 70{c) 7i(a) 7
73(c) 74{c) 75(a) 76(a) 77(b) 78(a) 79(d) 80(c) B81(b) 82(b) 83(c) B84(c
85(c) 88{d) 87(a) 88(a) 89(d) 90(b) 91(d) 92(c) 93(d) 94(a) 95(c) 96(a)
87(b) 98(a) 99(a) 100(b) 101(c) i
Solutions :

5. (a) Period T= % = -51—0 = 0,02 s . Time between maximum compression and nex
maximum rarefaction = half period = 0.01s

8 (3) v=na=2x5 =10cms’
Vs nk, 3500 _ 700 & :
v; Nk 350  700%° =
11. (b) When a wave enters, from one medium to another , its wavele
and velocity get changed , its frequency remains unclmnged Ham
1 1 100

12{3]—-[}17 T=068,n= 1 = olos =147 HE

Vo 17x10° o4
'_ '_ I 4 . = —— s = _4‘1‘0.' m
- 1!’31'{“.} 3 ! “ I‘moﬂ

14. (b) Frequency n= ——q_

=10 Ay. Increases by a fecior 16
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- 15,

4.‘

5. A man stands at

observer

T

Doppler effect in light is symmetrical. It implies that Depsle

the source of light moves towards or away from a stationa vor (MG

observer moves with the same velocity towards or away from sl 2

Mention the applications of Doppler effect.

) While observing, the spectra from distant stars or galaxies if the spectral fine
the star are found to shift towards red end of the spectrum, then
receding away from the Earth. Similarly if the specifal lines of the star
to shift towards the blue end of the spectrum, then the star is approz

Earth. By measuring the Doppler shift A4 = 2 the velocities and distances of
c ¥ o e

various galaxies can be predicted.
i) Boppler shift confirms the hypothesis that the universe is expanding.
i) Doppler effect is made use of in knowing the speeds of the \"ﬂﬂﬂlﬁ
traffic police.
iv) Doppler effect is used in RADAR to detect enemy planes.
v) Doppler effect is used in SONAR for the detection of submarines under the sea
water.
Book problems {1 mark) :

The average range of frequencies at which human beinds can hear sound waves

varies from 20 Hz to 20 kHz. If the speed of sound is 340 ms”, the w:
range is _
a)20 mto 0.2m b)17mto 0.017m ¢)17 c:n to 1.7 cm d:! 17 q_l.tgg._j,.; ;_,_‘_q_ _
The Youngs modulus ?f $Etlei~el is 2 x 10" N m™ and its density is 7800 kgm™. The
ound in steel 1od 1S s
:i;f‘-:: 1012:‘5;'.;" b) 5 ms” c) 0.6 ms’ d)5x ‘“flmfj
An increase in pressure of 100 k P, cause a ﬁﬂa‘;mﬁf'mﬂ ecrease
by 0.005 % of its original volume. The bulk modpl:lspa i A
ayix10°Pa  B)200MPa DA i waeris
The bulk modulus of water is 2x 10 Pa. T_IZI;E.SP:@C'-__‘ gk S
a)1414ms’  b)1414ms’ o 1AmS, o G
| a distance from a cliff amclui:fﬂiﬂ 43 Al i
from the ciiff after 4 second. If the speed of SOUNE & S
totween the man and the cliff i ! ol 4886k
| 86 km b)686M - -ﬁ?d;" e e g

30 A O e

Km
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by 1 05 rad m"' n} 1&5 md m"" .
> phone tower transmits a wave signal of mumitsr- 300 M
alength of the transmitted wave is
@ Eﬁam b) 33 m c) 0.33 cm tl}"33 k'm]
9. Two sound waves of wavelengths 5 m and 6 m propagate through a
velocity 330 ms™'. The number of beats produced per second is
2N b) 5 c) 10 d) 338
10. A baby cries on seemg a dog and the cry is detected at a distance of 3 m W
. intensity of 10 Wm. The intensity of the baby's cry at a distance of 6 m s )
a) 0.25 x 10*Wm* b) zero c) 0.25 x 10?Wm*  d) 25 Wm™
11. The third harmonics of a closed organ pipe is egual to the funddamental frequen
of an open organ pipe. If the length of the closed organ pipe is 30 cm, the Leﬁgﬂf
the open organ pipe is
(@) 20m (b) 0.2 m (6) 2 cm (d) 20 em
12. In a resonance air column apparatus if the first and second length of resonance are
0.2 mand 0.7 m the end correction is
(a8) 0.05 m (b)0.05cm (c)5m (d).0.27'm
13. In a resonance air column apparatus the frequency of the tuning fork Ll_s__ﬁd_l_';i_
256 H;. If the first and secand length of resonance are 20 cm and 85 cm , the
velocity of sound in air is
(a) 332 cms” (b)333ms" (c)300ms" (d)zero
14. Two organ pipes have same length, one is closed and the other is open. If th -J
fundamental frequency of closed pipe is 260 Hz, the fundamental frequency of the
‘open pipe is
(a) 500 H; (b)250H, (¢)125H.  (d) 750H,
Answers: 1(b) 2(d) 3(c) 4(b) 5(a) 6(c) 7(b) B(a) S(a) 10(a)
11(d) 12(a) 13(b) 14(a) TR
Book problems (2 mark) :

1. The speed of a wave in a certain medium is 900 m/s. If 3000 waves m
certain point of the medium in 2 minute, then compule its wavelength?.

2. A ship in a8 sea sends SONAR waves straight down into the sea
‘bottom of the ship. The signal reflects from the deep bottom bed rock
.'ﬂﬁ_.ﬂhtp.aﬂ.er 3.5 s, After the ship moves o 100 km it sends another

bmkafmfz 5, Calculate the depth of the mﬂmm

e the difference in height between two cases.

;= ?m% mmm into a tube »mmf
splits into tw

0 5 al the
-l'li_ \ P e oo
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24. The velocity of sauid isochoric progass o
Bt ocity of sound in any 938 depends upon e
(a) wavelength of sound

g (b) density and elasticity of aae |
) ntensty of sound waves (d) amplitude EM@ Sf sound
. Choose the Correct statement i

{3) Sound can trave| through vacuum
WD) Sound waves Produced in air are transverse in nature

gl i

=)

(€) Sound travels faster in metals than in air '
{d) The speed of sound is independent of temperature
25. The velocity of sound in a gas al pressure P and density pis m 0
(@) v= n_I_E (b}“"\fz [ﬂ”ﬁ#a (U}U=JE
P P P p .
27. Which of the following does not affect the velocity of sound (AIPMT 1992;
(a) temperature of the gas (b) pressure of the gas
(c) mass of the gas (d) specific heat capacities of the gas |
'28. What is the effect of velociiy of sound waves when humidity increases? {AI'PMT’IM
(a) increases (b) decreases (c) remains 5?”""—' (d) becomes ?-ﬂfﬂ' o
lEﬂ. The velocity of sound in a gas s proportional to its {AIPMT 1888)
(a) sauare of bulk modulus (b) bulk modulus

(c) square rcot of bulk modulus (d) density

30. SONAR emits
(a) radio waves

31, The temperangr_e ¥
value at 27°Cis d) -123°C
o °c (cy927°C  {(d) i e
()54°c (b)) 327°C _ emperature in wo monoatomic: gas
. :;:e velocities of sound at l:: :ama b MEpi ] pa. = 4 than S s
= vy 8 - & . i i ' (AN
densities p, and pa € '

(AIPMT 1988
(b) ultrasonic waves (c) light waves  (d) magnelic waves

T
g I r m '._.:_l' I'_l"'

L T s
1]
L '8

bty o ]

——
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Stk u it

2 "'*f Mz . ()10Mz  (on/2be e
_.h—'.‘ .,lpm'l !I. u”“l..'ﬁmple Mmﬂﬁaﬁﬂ!ﬁﬂﬂl 'ﬂ PM“" ',".f" o E*- - 4 P v
P ke e (on/6). After tho elapse of what fracli
- period , the velocity of the point will be equal to hall of its n
@12 ®)T/8 () TI6  (@)T/3

25. If the displacement of a particle executing SHM is given by

y = 0.05 sin (100 L + ©/2) cm The maximum velocity of the particle is

() Jaa ¥ - il

(@05cms’  (b)0.05ms’ (c) 100 ms (@ 50me*

26.1f the magnitude of displacement of a particle executig SHM is equal 1o i
acceleration , then its time period is '
(@) 1s (b)y s (c) 25 s (d)4ns 3

27.Which  one of the following statements is true for the speed v and ihe
acceleration & of a particle executing simple harmonic mation? (AIPMT 2004;

(a) when v is maximum , & is maximum  (b) when'vis maximum, @ is

{c) value of « is zero , whatever may be the value of v m 38,

(d) when v is zero , @ is zero N
28, When a particle executes SHM there is always a constant ratio ﬂ, r

displacement and -

(a) velocity (b} acceleration  (c)mass  (d) time period 3

29 In simple harmonic motion , the ratio of acceleration of the particle to IS
displacement at any time is a measure of
(a) spring constant (b) angular frequency
(c) (angular frequency)” (d) restoring force |
40 The average acceleration of a particle performing SHM over -.-,_“j,’,_“i S,

oscillation s '

|

mzﬁk mz"ﬂ"' 3 e .
b)—F= C) Zero d) A —r

imple 'harmonic motion with a period of T setond

31_A particle I1s execuling s
hortest time it takes to reach a point a/J2 m ko

amplitude 2 metre. The 5
mean position is
(b)yT/4 ()T/8 [d}ITI-.*l_E-. g
' {mm_u of a particle In simple harmonic motion tels
32, The phase o etion of the paricle attine
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82.A black body s al temperalure of 500 K. I emits energy
PECROIA) _ (AR
mfﬁ)(ﬁﬂﬁ}‘ ®)(S00)"  (e) (500)° (d) 500 i
<A black body at 227"C radiates heat at the rate of 7 cal cm® s Atat
727°C the rate of heat radiated in the same unit will be RGNS
()60  (b)50 (c) 112 (d)BO
94. A black body Is at 727°C. It emits energy al a rate which is proportional to.
(@) (727)° (b} (1000)*  (c) (1000) () (727)" (AIPMT 2007
95.1f the radius of a star is R and it acls as 3 black body, whal would be the

temperature of the star, in which the rate of energy production is Q7 (= stands fo
Stefan's constant) (AIPMT 2012

o2 20\ 4 oM
(@) —=2 {b}( Q ]2 {E}[ntnﬁ 0] '{d){ q___].i

4nR%g 4zR% | = 4'&2#

. The total radiant energy per second, per unit area, normal to the direﬂlinn'.di
incidence, received at a distance R from the centre of a star of radius r whose oules
surface radiates as a black body at a temperature T K is given by (o is Stephen’s
constant) (AIPMT2010)

or?T4 oReT? or’T? AnoreTd
R dnre R R

7. During an isothermal expansion, a confined ideal gas does -150J of work against ils
surroundings. This implies that (AIPMT 2011)
(3) 300 J of heat has been added to the gas
(b) 150 J of heat has been added to the gas
(c) no heat is transferred because the process is isothermal
(d) 150 J of heal has been removed from the gas N

In thermodynamic processes which of the following statement is not true?
(2) In an adiabatic process the system is 'u_'rﬁutalgd from the surroundings
(b) In an jsocharic process pressure remains constant
{c) In an adiabatic process pV '= constant -

(d) In an isothermal process the temperature mmainsm .
: ' in internal energy and work done by (e

if AU and AW represent the increase in ir i e Tl
system respectively in a thermodynamical process, o T 2010)

smpetalina af
(1
ANEW S

= . AW in an adiabatic process (b) AU'= AW In an isother

a) AU W e, .
'l{fz; AU = AW in 8n adiabatic process mﬂj " -"  adiabatic Chang
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+7.In the case of a sphere falli
T hen ng 'hm“ﬂh'ﬁ-wtmﬂhq,{@ attains vermir

(8) viscous force plus buoyant foree barrm.
{b) viscous force is zero bm.ﬁsaqua],to-fnm'ofma
(¢) viscous force plus force of gravity ha'
: comes buoyant force
(d) buoyant force becomes equal to force of gr:i‘l:a = I .{JG;K CET 2011)
78, If the temperature of a liquid is raised, then its sm lension is ' B
(a) decreased  (b) increased {c) does .

& i notchange (d) equal to viscosity
h’r 79, A square fra_rne of side [ ig dipped in a soap solution, Wher the i tak _
ol a soap film is formed. The force on the frame dialto rf rame is taken out,
% solution is ue to surface tension T of the soap

. (a) 8T (b)4Ti (10T (d)127TI
3 80. Surface tension is due to
(a) elastic force  (b) gravitational force (c) adhesive force  (d) cohesive foree
81. What causes the free surface of a liquid to have minimum area?
(a) Surface tension  (b) Pressure difference on the two sides of the free surface
(¢) Viscosity (d) None of the above
B2. The spherical shape of a rain drop is due to (AIPMT 1992)
(a) density of water. (b) surface tension (c) atmospheric pressure (d) gravity
83, Hairs of shaving brush cling together when it is removed from water is due ta
(a) force of attraction between hair (b) surface tension "
in cleaning clothes, because :
= SEET hzlp;l: surface 'ilension (b) it increases surface tension
(@) I Hde the dirt (d) of some other reasons
G absors on the surface of waler without sinking
85. The spiders and insects MOVE and fun
ﬁcalusi membrane is formed on water due to property of surface tension
PR . ) spiders and insects swim on water
- - cacts are lighter (c
(b) spiders and insect - 1
(d) spiders and insects exper!

i use
£6. Water does not wet an oily glass beca
. (a) tmh ' fﬂlrce of 0 g force between oil and glass
esive

s force of water (c) oil repels waler
(b) cohesive force of oil = cohesive USSR
(d) cohesive force of waler > etwee molecules

i b
adhesive force BE
a capillary tube s
87. The meniscus of the quui:}. whmw:;::“ In
(@)convex (byplane (@

(d) connot be predicted
f 3 -
Baang;; of cantact can vary b{;;‘f; 180" (9)0"t0180°
(a) 0 to 90°
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5) Moment of inertia (¢ 7oy

ro
it L

mome ﬂimm.m ""_'h“:;-.f
* passing 1hrough s centre and perpendiauin
(8) ='Mﬂl () MR? {m ‘unl

26. A nng of radius r and rass m rotates ggm an & __
Xis I '1
perpendicular to {ts plane with angular velosity Pmm g

. luumm' nerg :
{d} -=- Itn?
| The moment of Inertia of a rigld bedy, depends upan. :-':'

(@) diatribution of mass from the aws of rotalion (b) angular vulm
(6) angular acceleration of the body (dfy mess U"“.h"w
A particle of masas 1 kg Is kept at (1 m. 1 m, 1m). The mninﬁm g]r __
particle about Z-axis would be
@1kgm? (b)) 2kgm © 3kam® (@) dem
A wire of mass 111 and length / 1s bent in the form of & eireuianning: Tﬁe
Inertla of the ring about s 2%i8 IS

et

il & g0t (o)l

. 4 f
il [yl o m/
(b) Gl ( I‘EF

132 A cireular disc 15 to be made using tron and alumifium, To kgapu:
Inertia maximum about a geometrical axis, i should be so prepared
(a) aluminium |s at the intarior and iran swmundsi
(B) iron I8 at the interier stid slumitium surfaunds

(e) aluminium and Iron layers are 0 H“a;:“:;:i k.
(0 sheat of lron Is used at both exiel {aces and alumir

material _ -
- ﬂj’llh" mm : '* '
33 A fiywheal rotating apout 8 fixed Lm ot

speed is 30 rad/s. The momant e
_qug_m’ (u)o.wﬂﬂﬂ" SIS _-.l

(a) i/ “

I ar L il .'.. FiR! Li
1 _L“ -."' i =
ﬂ{' If*.-‘-. '*;'-' ek W o P
- b M L - -
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