(PHYSI CS PREVIOUSEAMCET QUESTI ONS)

PHYSICS

Units & Dimendons

1

When awave traverses amedium, the displacement of aparticlelocated a ‘X’ at atime‘t’ isgiven by
y =asin(bt - cx) , where a, b and ¢ are congtants of the wave, which of the following is a quantity
with dimensions (2009-E)

1yla 2) bt 3) cx 4) blc

If energy E, velocity V and time T are taken as fundamenta quantities, the dimensiond formula for
surface tenson is (2009-M)

1) EV2T? 2) EAVIT 2 3 EV AT 4) g2veT
The energy (E). angular momerntum (L) and universa graviationd congtant (G) are chiosen asfunda-
mental quantities. The dimensions of universd gravitationd condant in the dimensond formula of
planks congtant (h) is (2008 E)

5

@M o @ -1 ® 3 @ 1

Some physicd congtants are given in Ligt - | and their dimensond formulae are given in Ligt - 2.
Match the following : (2007 E)

Ligt - | List-2
a) Planck’s congtant e gMLT "y
b) Gravitational constant f) gMLT g
©) Bulk modulus g gMLT 'y
d) Coefficient of Viscosity h) gM LTy
a b ¢ d a b ¢ d
y h g f e 2t e g h
3 g f e h 4) g h e f

If force (F), work (W) and Ve ocity (V) aretaken asfundametd quantitiesthen thedimensind formula
of Time (T) is(2007 M)

D wrwv? 2 WFV ! YWV 4) WV

If C, R, Cand | denote capacity resistance, inductance and e ectric current respectively, the quantities
having the same dimengions of time are (2006 E)

a) CR b) L/R 0 JLC d) |2

1) aand b only 2) aand c only 3) aand d only 4) a, b and c only

2
According to Bernoulli’ stheorem Ep+V? +gh = congant. Thedimensiond formulaof the constant
is( Pispressure, d isdengty, hisheght, v isvdocity and g is accdaration due to gravity)
(2005 M)
D meLere 2) MOLT® 3) ML 2 4 Mot
If power (P) , surface tenson (T) and Planck’s constant (h) are arranged o that the dimensions of
timein their dimenson formulae arein ascending order, then which of thefollowing iscorrect ?(2008M )
DP,T,h 2) PhT 3) T,Ph 4 ThP
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Vectors
9. Two persons A and B are located in the X-Y plane at the points (0,0) and (0,10) respectively. (The
digancesaremeasured in MK Sunits). At atimet =0, they start moving Smultaneoudy with velocities
u, =27 m/sand u, = 2T m/s. Thetime after which A and B are a their closet distance

(2009-E & M)

10
1) 2.5 secs 2) 4 secs 3) 1sec 4)@3905

10.  The component of vector A=a,i +ay] +ak dongthedirectionof i- j is (E-2008)

a, - a,

1) a,- a,+a, 2) a,- a, 3)XT 4) (a,+a, +a,)

11.  Threeforces A={{' + j+Kk},B={2 - j- 3K¢ and ¢ acting on abody to keep it in equilibrium is
(M-2008)
1) - {3 + 4k} 2) - {4f +3K} 3) 3 +4] 4) o - 3k

12. A maniswaking due east at the rate of 2Km/hour. The rain gppearsto him to come down verticaly
a the rate of 2kmvhour. The actud velocity and direction of rainfall with the vertica respectively are

(M-2008)

1
1) 2y/2kmph,45° 25 kmph,30°
3) 2 kmph, @° 4) 1kmph, 90°

13.  Vdocity and acceleration vectors of charged particle moving perpendicular to the direction of  a
magnetic fidd & agiveningant of timearev = 2 + ¢ and a =3 +4] respectively. Then thevaue

of 'c'is (E-2007)
1)3 2)15 3)-15 4) -3
14.  Giventwovectors A= - 2] - 3k axdB=4i - 2 +6k . Theangle made by (ﬂ+§) with X-axis
is (M-2007)
1. 30° 2) 45° 3) 60° 4) 90°

15. Whenamanisganding, rain drops appear to him falling a 60° from the horizontal from hisfront Sde.
When heistraveling a 5km per hour on a horizontal road they gppear to him falling at 30°, from
the horizontd from hisfront Sde. The actud speed of therainis(inkmperhour) :  (E-2006)

13 2) 4 3)5 4) 6
16.  Of thevectors given below, the pardld vectors are, (M-2006)
A=61+8] B=210i +280k C=5.1"+638] D =36 +8] +48K
1) Aand B 2) Aand C 3) Aand D 4) C and D
Kinematics

17. A body is projected vertically upwards a timet = 0 and it is seen a aheight ‘H’ at timet, ad t,
seconds during its flight. The maximum height attained is (g is acceleration due to gravity) (2009-E)

1) g(tz - t1)2 2) g(t1+t2)2 3) g(t1+t2)2 4) g(tz' t1)2
8 4 8 4
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18.

19.

20.

21.

22.

23

24,

A body isthrown verticadly up to reach its maximum height in seconds. Thetota time from the time of

projection to reach a point at half of its maximum height while returning ( in seconds ) is
(EAMCET Engg 2008)

10 3t t
/ +—_:t = —
1.y2t 2. /—2 5 3. > 4, \/E

If abody is projected with an angle q to the hirizontd , then (EAMCET 2008)

1. itsvdocity is dways prependicular to its acceleration.

2. its velocity becoms zero at its maximum height

3. its velocity makes zero angle with the horizontd a its maximum height

4. the body just before hitting the ground , the direction of velocity coincides with the accleration

A maniswalking due eadt a therate of 2km /hour . Therain gppearsto himfaling down verticaly at
the rate of 2 kmvhour . The actud velocity and direction of rainfdl with the vertica respectively are
(EAMCET 2008)

1
1. 242 kmph,45° 205 kmph,30° 3.2 kmph,0° 4.1 kmph,90°

. 18380
An object isprojected with aspeed of 100mg taanangled =Sin " &=+ tothe horizontd . At the
&55

highest point , the object breakksinto two piecesof matter m,and m, (m, :m, =1: 3) andthesmaler
onecomesto rest . The distance between the point of projection and the point of landing of the bigger
piece (in matres) is (g :10m/sz) (EAMCET 2007)

1. 3840 2.1280 3.1120 4. 960

A body of mass 2 kg is projected from the ground witn avelocity 20mg* a an angle 30° with the
verticd . If t, isthe time in seconds a which the bodly is projected and t, is the time in seconds at
which it reaches the ground, the change in momentum in kgms'* during thetime (t, - t,)
(EAMCET 2006)

1. 40 2. 404/3 3. 5043 4.60
A paticleismovinginacirculeinaradius'r' with aconsatnt speed 'y . Theb changein velocity after

alo
the particle has travelled a distance equd to €8 EOf the circumference of the cirdleis: (EA 2006)

1. Zero 2. 0.500v 3.0.785v 4.0.125v

A body is projected vertically upwardswith avelocity 'y’ . It crossesapoint initsjourney a aheight
'h' twice, just after 1 and 7 seciinds . Thevalueof u in ms‘lis(g = 10ms‘2) (EAMCET 2006)
1.50 2.40 3.30 4.20

Dynamics

25.

A motor of power P, is used to deliver water a a certain rate through a given horizonta pipe. To
increase the rate of flow of water through the same pipe n times, the power of the motor isincreased
to P Theratio of P, to P, is

Dn:1 2re:l re:l 4Hntl
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26.

27.

28.

29.

30.

31

32.

A block of mass‘m’ is connected to one end of aspring of ‘pring congtant’ k. The other end of the
soring isfixed to arigid support. The massis released dowly 0 that the total energy of the sysemiis
then condtituted by only the potentia energy, then ‘d’ isthe maximum extension of the spring. Insteed,
iIf the massisrdeasad suddenly from the sameinitid position, the maxium extension of the oring now
is (g - acceration due to gravity) (2009-M)

mg my
D 2) 2d 3 3 4) 4d

A paticleis projected up from apoint a an angle q , with the horizonta direction. At any time‘t', if
‘P isitslinear momentum, 'y’ isthevertica digolacement, ‘X’ iste horizontal displacement, the graph
among the following, which does not represent the variation of kinetic energy k of the projectile is
(2009-M)

NS INS IS

s ! e Pl

1) Graph (A) 2) Graph (B) 3) Graph (C) 4) Graph (D)

A boy of mass50 kg isstanding on aweighing machine placed on thefloor of alift. The machinereads
hisweight in Newtons. What isthe reading of the machineif the lift is moving upwards with auniform
gpeed of 10m/sec?, (g = 10 m/sec?) (2009-M)

1) 510N 2) 480N 3) 490N 4) 500 N

A motor is used to ddiver water at a certain rate through a given horizonta pipe. To deliver n-times
the water through the same pipe in the same time the power of the motor must be increased as
follows.(Eamcet Engg-2006)

1) n-times 2) n2-times 3) n3 -times 4) n* - times
A bullet of mass 10gm of fired horizontaly with avelocity 1000ms™* from arifle Stuated a a height
50 m above the ground. If the bullet reaches the ground with avdocity 50o0ms ¢, the work done

agang air resstance in the trgectory of the bullet is (in joules) (g = 10ms'2) (Eamcet Engg-
2006)
1) 5005 2) 3755 3) 3750 4) 175

A block of mass m = 25 kg on asmooth horizontal surface with avelocity y; = 3mgt meetsthe

spring of spring constant k = 100N/m fixed a one end as shown in figure. The maximum
compression of the spring and velocity of block asit returns to the origind pogition respectively are
(Eamcet Engg-2007)

1) 1.5m,- 3ms* 2) 1.5m,0ms* 3) 1.0m 3ms* 4) 0.5m,2ms*
A rifle of 20kg mass can fire 4 bullets per second. The mass of each bullet is 35" 10 °kg andits

find vdodty is 400ms . Then what force must be applied on therifle so that it does not move
backwards whilefiring thebullets?  (Eamcet Engg-2007)
1) 80N 2) 28NN 3)-112N 4) -56 N
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33.

34.

35.

36.

37.

A body isthrown verticaly up with certain intid veocity, the potentid and kinetic energies of the
body are equd a apoint Pin its path. If the same body is thrown with double the vel ocity
upwards, the ratio of potentia and kinetic energies of the body when it crosses the same point, is
(Eamcet M edical-2007)
D11 2)1:4 3)1:7 4 1:8
A body of mass 2kg is thronw up verticaly with kinetic energy of 490J. If g =9.8m/s?, theheight
a which the kinetic energy of the body becomes hdf of the origind vaues, is (Eam M ed-2007)
1) 50m 2) 25m 3) 12.5m 4) 19.6 m
The apparent weight of apersoningdealiftis W, when lift moves up with acertan acoderation and is
W, when lift moves down with same accderation. The weight of the person when lift moves up with
condant peed is (Eamcet M edical-2007)
\Nl +W2 VV1 - Wz

2 2

A sted wire can with stand aload up to 2940 N. A load of 150kg is suspended from arigid support.
The maximum angle through which the can be displaced from the mean position, so that the wire does
not break when the load passes through the position of equilirbium, is (Eamcet Engg-2008)

1) 30° 2) 60° 3) 80° 4) 85°

The object at rest suddenly explodes into three parts with the mass ratio 2:1:1. The parts of equd
masses move at right angles to each other with equa speed V. The speed of the third part after the
explogon will be (Eamcet M edical -2008)

1) 2V 2) V /A2 3 V2 4) J2v

1) 2) 3) 20, 4) 20,

Coallisons

38.

39.

40.

A body of mass 5kg makes an eladtic collision with another body at rest and continuesto moveinthe

1
origind direction after collison with avelocity equd to Eth of itsorigind velocity. Then the mass of

the second body is (2009-E& M)
1) 4.09 kg 2) 0.5kg 3) 5kg 4) 5.09 kg
Sx marblesarelined up in astraight groove made on ahorizonta frictionless surface as shown below.

Two smilar marblesin contact, with acommom velocity ‘U’ collide with arow of 6 marblesfrom left.
Which of the following is observed? (2009-M )

—_—
e Ta e e i R TOe

1) One marble from theright rolls out with a speed 2u, the remaining marbles do not move

2) Two marbles from the right roll out with speed u each, the remaining marbles do not move

3) All sx marblesin therow will roll out with aspeed /6 each, the two incident marbleswill cometo

rest

4) All eight marbles will start moving to the right, each with a speed of W8

A ball isdropped form aheight ‘h' on afloor of coefficient of redtitutuion ‘€. The total distance

covered by the ball just before second hitis (2008 E)

1. h(1-2¢%) 2.h(1+2¢°) 3. h(1+€") 4. he?

NARAYANA EDUCATIONAL INSTUTUTIONS 18



(PHYSI CS PREVIOUSEAMCET QUESTI ONS)

41.

42

43.

45,

46.

47.

m
A body of mass‘m’ drikes another body at rest of mass 9 Assuming theimpact to beindadtic the

fraction of theinitid kinetic energy transformed into heat during the contact is (2008 M)

1.01 2.0.2 3.05 4.0.64

Two bdls of same masseach ‘m’ are moving with same velocities ‘v’ on a smooth surface as shown
in figure. If dl collisons between the masses and with the wall are perfectly dadtic, the possble
number of collisons between the bodies and wal together is (2008 M)

> o
1.1 2.2 3.3 4. infinity

The object at rest suddenly explodes into three parts with themassratio 2 : 1 : 1. The parts of equal
masses move a right angles to each othe with equa speeds. The speed of the third part after the
explogon will be (2008 M)

1.2V 2.v /2 3.V/I2 4. [av

A sphere of mass‘m’ moving with constant vel ocity u, collideswith another stationary sphere of same
meass. If eisthe coefficient of redtitution, the ratio of the find velocities of the first and second sphere
is(2007 M)

1l+e 1l-e e l+e

“1-e 2'1+e 3'1e 4 e

In two separate collisons, the coefficient of restitutions e and e ae intheratio 3 : 1. In the firgt
collison the relative velocity of approach is twice the relative veloc:ty of separation, then the ratio
between relative vel ocity of gpproach and the relative velocity of separation in the second collisonis
(2007 E)
1.1:6 2.2:3 3.3:2 4.6:1
Intwo separate collisionsthe coefficients of retitutuionse, ande, areintheratio 3: 1. Infirst collision
the relaive velocity of approach istwice the rdative of separatl on. Then therdtio of between relative
velocity of gpproach and relative of separation in the second collison is[2006-M ]
1.1:6 2.2:3 3.3:2 4.6:1
For asystem to follow the law of conservetion of linear momentum during a.collison, the condition is
a) Tota externd force acting on the system is zero.
b) Totd externd force acting on the system isfinite and time of collison is negligible.
¢) Totd internd force acting on the system is zero.
[2006-E]
1. aonly 2. bonly 3.conly 4.ao0rb

Centre of mass

48.

Four particles, each of mass 1 kg are placed atthe corners of asquare OAB C of sde1lm. ‘O’ isat
the origin of the coordinate system. OA and OC are dligned dong positive X-axisand pogtive
Y -axis repectively. The postion vector of the centre of massis (in ‘m’) 2006 M

Livi 23(+1) s ]) 4.5(-1)
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49.

50.

Two bodies of 6 kg and 4 kg masses have their velocity 5 - 2] +10k respectively. Thenthe

veocity of ther centre of massis 2007 E

1. 5 +2]- 8k 2. 7h+2] - 8k 3. 71- 2] +8k 4.5 - 2] +8k

A man of 50 kg is standing at one aboat of length 25 m and mass 200 kg . If he starts running and

when he reaches the other end , he has avelocity 2 ms?* with respect to the boat . The find velocity

the boat is (inms?) 50 kg (2006-E)

1) 2 2 2 3 22
) T ) 3 ) ) 3

u1| o

Friction

51.

92.

53.

4.

55.

56.

A bullet of mass0.02 kg traveling horizontdly with velocity 250 ms* strikes ablock of wood of mass
0.23 kg which rests on a rough horizontal surface. After the impact, the block and bullet move to-
gether and come to rest after traveling a distance of 40 m. The coefficient of diding friction of the
rough surfaceis (g = 9.8 ms?) (2009-E)

1) 0.75 2) 0.61 3) 0.51 4) 0.30

Congder amass‘M’ moving in the pogtive X-direction with an acceleration ‘& as shown below. The
minimum accel eration needed to hold asmaller mass‘ m’ Sationary with respect of ‘M’ onthevertica
sde of M is (Assume that the surfaces of M and m in contact are rough) (2009-M)

m

9 9 9
1) 2 3) 39 D m

When the angle of inclination of anindlined planeis g , an object dides down with uniform velocity. If

the same object is pushed up with aninitia velocity u on the same inclined plane; it goes up the plane

and stops at a certain distance on the plane Thereafter the body: (2006 E)

1. dides down the inclined plane and reaches the ground with velocity ‘U’

2. dides down the inclined plane and reaches the ground with velocity lessthan ‘U’

3.dides down the inclined plane and reaches the ground with velocity greeter then ‘u’

4. gays at rest on the inclined plane and will not dide down

A block of wood resting on an inclined plane of angle 30°, just starts moving down. If the coefficient

of frictionis 0.2, its velocity (in ms?) after 5 secondsis (g = 10ms?) (2006 M)

1.12.75 2.16.34 3.18.25 4.20

A man dides down on atelegraphic pole with an acceleration equd to onefourth of acce eration due

to gravity. Thefrictiond force between man and poleisequa to in terms of man’ sweight w: (2007 E)
w w 3w

1 4 2. > 3. 4 4. w

A block of mass 2kg is placed on the surface of atrolley of mass 20kg which is on asmooth surface.

The coefficient of friction between the block and the surface of thetrolley is0.25. If ahorizontal force

of 2N acts on the block, the accderation of the system in ms? is(g = 10 ms?) (2007 M)

1.18 2.10 3.09 4. 0.09
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57.

Strating from rest, the time taken by a body diding down on arough inclined plane at 45° with the

horizonta is twice the time taken to travel on a smooth plane of same inclination and same distance.
Then the coefficient of kinetic frictionis (2008 E)
1.0.25 2.0.33 3.0.50 4.0.75

Gravitation

58.

59.

60.

61.

62.

63.

64.

65.

The acceleration due to gravity at aheight ‘h’ above the earth’ s surfaceis9ms2. If g = 10ms2 onthe
earth’ ssurface, itsvaue at apoint a an equa distance‘h’ below the surface of the earthis (2009-M)
1) 9ms? 2) 85ms? 3) 10ms? 4) 9.5ms?

The orbit of geo-dationary satdliteiscircular, thetime period of satdlite dependson (ENGG 2008)
1) mass of the satdllite 2) mass of the Earth

3) radius of the orbit 4) height of the satellite from the surface of Earth

If the Earth shrinks such that its dengity becomes 8 timesto the present vaue then the new duration of
the day in hourswill be (EAM CET MED 2008)

1) 24 2) 12 3)6 4) 3

The mass of aplanet is hdf that of the earth and the radius of the planet is one fourth that of earth. If
we plan to send an atificid satdlite from the planet, the escape velocity will be, (escape velocity on

earth V, =11kms ') (EAMCET ENGG 2007)

1) 11kms* 2) 5.5 kms* 3) 15.55 kms'* 4) 7.78 kms™*

A body of mass ‘m’ is raised from the surface of the earth to a height ‘nR’ (R -radius of earth).
Magnitude of the change in the gravitationd potentid energy of the body is (g - acceleration due to
gravity on the surface of earth) (EAMCET MED 2007)

o an- 16 ng mgR

mgR — “moR - A v

1) 8n+1 2)8 n & g 3) 4) (n-l)
Assume the earth’s orbit around the sun as circular and the distance between their centres as ‘D.
Mass of theearthis*M’ anditsradiusis‘R'. If earth has an angular velocity ‘w,’ with respect to its

centreand ‘w ’ with respect to the centre of the sun, the total kinetic energy of theearthis:
(EAMCET ENGG 2006)

MRAW € saw 6  5eDw 6 U MR%W2 € 5aeDw 6 U
1) Slte—s +o o= 2) d+oem U
S g eWoﬂ ZeRWOﬂH S g ZeRWOﬂH

5 2MRw & S O o 2R . 2 0 SEow O
)5 g 2 RWOQH ) g eWoé ZeR’VobEI

Assertion (A) : A particle of mass'm’ dropped into a hole made dong the diameter of the earth from
one end to the other end possesses smple harmonic motion.

Reason (R) : Gravitationa force between any two particlesisinversdy proportiona to the square of
the distance between them. (EAM CET ENGG 2006)

1) Both A and R are true and R is the correct explanation of A
2) Both A and R aretrue and R is not the correct explanation of A
3) Aistruebut Risfase 4) A isfdsebut Ristrue

How many times more, themass of the origind star isto belarger than that of the sun for the formation
of ‘Black Hole ?(EAMCET MED 2006)

1) 2 2) 6 38 4) 10
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Thermal expansion

66.

67.

68.

69.

70.

71.

72

A piece of meta weighs 45 gmsin air and 25 gmsin aliquid of density 1.5" 10°kg- m® kept at
30°C. When the temperature of the liquid is raised to 40°C, the metd piece weighs 27 gms. The
density of liquid a 40°Cis 1.25" 10*kg - m®. The coefficient of linear expansion of metd is
(2009-E)

1) 13 10%/°C 2)52°10°%/°C 3) 2.6"10°/°C 4) 0.26" 103/°C

A clock pendulum made of invar hasaperiod of 0.5 sec at 20°. If the dlock isused in aclimate where
the temperature averages 30°C, how much time does the clock lose in each oscillation: (for invar
a =9 10 7/°c and g = congtant) (2009-M)

1) 225" 10°sec 2 257107 sec 3) 5710 " sec 4) 1.125" 10 ® sec

The volume of mercury in the bulb of a thermometer is 10° n¥. The area of cross-section of the
capillary tubeis 27 10°7 sg.m. If the temperatureisraised by 100°C, theincreasein thelength of the
mercury columnis (g,,, =18 10°°/° C) (2009-M)

1) 18 cm 2) 0.9cm 3)9cm 4) 1.8cm

How much heat energy in joules must be supplied to 14 gms of nitrogen at room temperature to raise
to raise its temperature by 40°C at constant pressure (Mol. wt. of N, = 28gm, R = constant)
(2009-M)

1) 50R 2) 60R 3) 70R 4) 80R

A clock which keeps correct time at 20°C , issubjected to 40°C . If coefficient of linear expansion
of the pendulumis 12° 106 /° ¢ . How much will it gain or lose time?2007-E)

1) 10.3 s/day 2) 20.6 s/day 3) 5 Jday 4) 20 min/day
Thetemperature of thin uniform circular disc, of onemetre diameter isincreased by 10°C The percentage
increasein moment of inertiaof the disc about an axis passng through its centre and perpendicular to
the cdircular face (linear coefficient of expanson =11" 10%/°C (2006-E)

1) 0.0055 2) 0.011 3) 0.022 4) 0.044

Two gases A and B having same pressure P, volume V' and absolute temperature T are mixed. If the
mixture has the volume and temperature as V and T respectively, then the pressure of the mixtureis
(2007-E)

1) 2P 2)P 3) P2 4) 4P

Thermo dynamics

73.

74.

Anided gasissubjected to acydlic processinvolving four thermodynamic states; the amounts of heat
(Q) and work (W) involved in each of these states are

Q, =6000J, Q, =-5500 J; Q, = -3000J; Q,=3500J

W, =2500J; W, =-1000J; W, =-1200 J; W, = xJ

Theratio of the net work done by the gasto the total heat absorbed by the gasis‘h . The vaues of
x and h respectively are (2009-E)

1) 500; 7.5% 2) 700; 10.5% 3) 1000; 21% 4) 1500; 15%

Two cylinders A and B fitted with pistons contai equa number of moles of an ided mono-atomic gas
a 400K . The piston of A isfreeto move whilethat of B ishdd fixed. Same amount of heat energy is
given to the gasin each cylinder. If therise in temperature of thegasin A is42K, therisein tempera-
ture of thegasin B is(g = 5/3) (2009-E)

1) 21K 2) 35K 3) 42K 4) 70K
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

In the adiabatic compression the decrease in volume is associated with (E.2008)
1) increase in temperture and decrease in pressure

2) decrease in temperature and increase in pressure

3)decrease in temperature and decrease in pressure

4) increase in temperture and increase in pressure

Which of the following is true in the case of an adiabatic processwhere g =C, / C, ?(E.2008)
1) pt-oT9 = condant 2) pet ¢ —condtant  3) pT9 = condtant 4) puT = congant

One mole of an ided gas undergoes an isotherma change at temperaiur T so that its volume v is
boubled .R isthe molar gas constant Work done by the gas during this change is (M .2008)

1) RT log4 2)RT log2 3) RTlogl 4) RTlog3
The temperature of the system decreasesin the process of (E 2007)

1) Free expansion 2) Adiabatic expansion

3) Isothermd expansion 4) |sotherma compression

Two cylinders A and B fitted with pistons contain equal number of moles of an ideal monoatomic gas
a 400 K. The pigton of A isfreeto move while that of B is held fixed Same amonunt of heet energy
is given to the gas in each cylinder. If the rise in temperature of the gasin A is42K., Therise in

temperature of the gasin B is (g =5/3) (E 2007)

121K 2)35 K 3)42 K 4)70 K

For an adiabatic process the relation between V and T is given by (M 2007)

1)TVv¢ = congtant 2)T9yv =condant )TV zcondant 4)Ty9 ! = condant
Congder the following two statements and choose the correct answer :

A) If heat is added to a system its temperature must alway's increase

B)If postivework isdone by asystem in thermodynamic processits volume must increase(M 2007)
1)Both (A) and (B) are correct 2)(A) is correct but (B) iswrong

3) (B) iscorrect but (B) iswrong 4) Both (A)and (B)are wrong

Anided gasafter going through aseries of four thermodynamic satesin order reachestheinitid seate
again (cyclic process) the amounts of heat (Q) and work (W) involved in the states are

Q.-6000J: Q, =-5500J: Q; =-3000J : Q, =-3500J:

W, =2500j : W, =-1000J : W, = - 1200J : W, = Xjoules

The ratio of net work done by gasto thetota heat absorbed by the gasish thevdueof x and h
aenearly (M 2006)

1)500:7.5 2)700:10.5 3)1000:21 4)1500:15

‘m’ grams of agas of molecular weight M isflowing in an isolated tube with velocity V If the gasflow

issuddenly stopped therisein itstemperatureis (g =ratio of specific heats R= universa gas congtant
j=mechanica equivadent of heat) (E 2006)

MVZ?(g-1 mv3(g-1 Y MV 2
(9-1) ™ 7(9-1) 5™ HMV'g
2RJ M 2RJ 2RJ 2RJ
A bullet of mass 10" 10 2kg movingwith aspeed of 20mg 't hitsanice block (Ooc) of 990 g kept at

rest on africtionlessfloor and getsembedded in it If icetakes 50% of K.E. (in grams) approximately
is:(J4.2 JCd) (Latent heat of ice =80 ca/g) (M 2006)

1)6 2)3 36" 10°° 43103

1)
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85.

A given mass of agasis compressed isothermaly unitl its presssure is doubled. It is then dlowed to
expand adiabaticdly until itsorigina volumeisrestored and its pressureisthen found to be 0.75 of its
initid pressure. Theratio of the specific heats of the gasis gpproximeately : (E 2006)

1)1.20 2) 1.41 3) 1.67 4) 1.83

Transmission of heat

86.

87

88.

89.

90.

91.

92.

Three rods of same dimensions have therma conductivities 3K, 2K and K respectively. The are
arranged as shown below (2009-M)

2 50°C
IWPC%T{
~0eC
200 100 50
1)700 2) ?CO 3) 75C° 4) ?CO

Two dabs A and B of equal surface area are placed one over the other such that their surfaces are
completely in contact Thethicknessof dab A istwicc that of Bthe coefficient of thama conductivity of

dab Aistwicethat of B Thefirgt surface of dab A ismaintained & 100°c While the second surface
of dab B ismaintained a 25°C the temperature at the contact of therir surfacesis (E 2008)
1)15°C 2)45°C 3)55°C 4)85°C

10gmoficeat - 10°C ismixed with 100 gm of water a 5°C contained in acaorimeter weighing 50
gm (Speciflc heet of water 1cal.gm *.°C"*Latcnt of ice-80 ca/gm specific heat of ice-0.5 cal/gny/

°C and specific heat of copper =0.09 ca /gm/ °C the find temperature reached by the mixturee is
(M 2008)

1)25.5°C 2)30.0°C 3)38.2°C 4)40.0°C

A body coolsfrom 70°C to 50°C in5minules.T cmperature of surroundingsis 20°C Its tempera-
ture after next 10 minutesis (M 2008)

1)25°C 2)30°C 3)35°C 4)45°C
Ablack body radiates energy et the rate of E watt/ m? at ahigh temperature T°k when the

. éTu _ .
temperature is reduced togEH K" Tenradiant energy is (E 2007)

E
E E E
1) 2)2E 3)— 4=
2 4 16

The power of a black body at temperature 200 K is 544 watt .Its surface area is
(s =5.67" 10 wm*K *)(M 2007)

16 10°M? 2) 6n? 36" 10°m’ 46" 107’
Two solid spheres A and B made fo the same materid haveradii r, and r, respectively. Both the

spheres are cooled from the same temperatye under the conditionsvalid for Newton'slaw of cooling.
Theratio of therate of change of temperatures of A and B is (E-2006)

N s e 5
1) r 2) r. 3) rBz 4) r,f
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