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1. I n Searl ebds experiment, which is used to fi
experimental wire is D = 0.05 cm (measured by a scale of least count 0.001 cm) and length is L
=110 cm (measured by a scale of least count 0.1 cm). A weight of 50 N causes an extension of

x=0.123m (measured by a micrometer of least count 0.001 cm). The maximum possible
error in the value of Young modulus iBY =) Screwguage and metre scale free from errors.

)13 10 N /m?  2)531FN /n?  3)5.22 10N /m?  4)5.68 1N /n?

2. 5.74g of substance occupies are’. Express its densifyn g cm® by keeping the significant

figures in view.
1) 4.783¢ 2) 4.78Z 3) 4.78 4) 4.8

L
3. The period of oscillation of a simple pendulumZp\/:. Measured value of L is 20 cm,
g

known to 1mm accuracy and time for 100 oscillations of the pendulum is found to be 90s using
a wrist watch 1s resolution. What is the percentage error in the determination of g ?

1) 1% 2) 2% 3) 3% 4) &%

4. In a certain observation (simple pendulum experiment) wé g&3-£m, r =1.3ZmM gpg
time taken for 10 oscillations was 10.0s. Find maximum percentage error in the determination
of g(whefr ei Il ength of mass | ess string and ¢
1) 2.6% 2) 3.1% 3) 2.1% 4) 2.4%

5. In electrical calorimeter experiment, voltage across the heal€0iV and current is 10.0A.

Heater is switched on for t = 700.0s. Room temperatuggy i510.0°C and final temperature
of calorimeter and unknown liquid ig; = 73.0c. Mass of empty calorimeter gy =1kg

and combined mass of calorimeter and unknown liquithjs= 3.0kg. Find the specific heat
capacity of the unknown liquid in proper significant figures. Specific heat of calorimeter =

3.03 1GJ /kg°C
1) 3.918 16J /kg’C 2) 33 10°J /kg’C 3) 4.13 1GJ /kg°C 4) 53 10°J /kg°C
6. If a tuning fork frequenc;(340° 1°/c) in used in the resonance tube method and the first and

second resonance lengths are 20.0 cm ar@l &. respectively. Find the maximum possible
percentage error in speed of sound.
1) 1.37% 2) 1.2% 3) 1.06% 4) 1%
7. I n the experi ment of Ohmdés | aw, when pot e
measured is 1.00A. If the length of wire is founde 10.0 cm and diameter of wire 2.50 mm,
then the maximum permissible percentage error in resistivity.
1) 3.1% 2) 3.8% 3) 3.2% 4) 3.01%
8. If we use100W and 200W in place of R andx we get null point deflection] =33%m.
(Meter bridge experiment). If we interchange the resistors, the null point length is found to be

67 cm, find end corrections, andb.(lOOW is connected in the left gap and00Wis

connected in the right gap)
1)2cm, 2 cm 2) 1cm, 1 cm 3)3cm,3cm 4)1cm,2cm
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9.

10.

11.

12.

13

14

15.

16.

17.

18.

19.

A resistance o2Wis connected across one gap of a meter bridgel€tigth of the wire is 100

cm) and an unknown resistance greater @A, is connected across the other gap. When
these resistance are inter changed, the balance point shifts by 20 cm. Neglecting any corrections
the unknown restance is

1) 3W 2) AW 3) 5W 4) 6W

In UT V method to find focal length of a concave mirror, If the object distance is found to be
10.0 cm and image distanaas also found to be 10.0 cm, then find f = ?

1)(5°0.09cm  2)(5°0.0dcm  3)(5°0.0)em  4)(5° 0.09cm

A tuning fork of frequency 340 Hz is excited and held above a cylindrical tubengthld.20

cm. |is slowly filled with water. The minimum height of water column required for resonance

to be first heard. (Velocity of sound = 340 m/s).(neglect end correction)

1) 25cm 2) 75 cm 3) 45 cm 4) 105 cm

The pitch of a screwguage is 0.5mmand there are 50 divisions on the circular scale. In
measuring the thickness of a metal plate, there are five divisions on the pitch scale (or main
scale) and 34 division coincide with the reference line. Calculate the thickness of the metal plate
(no zero error)

1) 2.84 mm 2) 3.81 mm 3) 2.67 mm 4) 2.34 mm

The pitch of screwguage is 1mm and there are 50 divisions on its cap. When nothing is put in
between the studs, %4fivision of the circular scale coincides with the reference #iee of the

circular scale is lying above the reference line. When the glass plate is placed between the studs
the main scale reads three divisions and the circular scale reads 26 divisions. Calculate
thickness of the plate.

1) 3.60 m 2) 4.60 mm 3) 5.60 mm 4) 3.64 nm

The edge of a cube is measured using a vernier callipers. [9 divisions of the main scale is equal
to 10 divisions of vernier scale and 1 main scale division is 1Imm]. The main scale division
reading is 10 and the first division of vernier scale wamfl to be coinciding with the main

scale. The mass of the cube is 2.736 g. Calculate the densg//mﬁ upto correct
significant figures.(no zero error)

1) 2.61gm/ cmi 2) 2.60gm/cm  3)2.66gm/cm  4) 2.70gm/cm

The vernier constant of vernier calipers is 0.001 cm. If 49 main scale divisions coincide with 50
vernier scale divisions, then the value of 1 main scale division is

1) 0.1 mm 2) 0.5 mm 3) 0.4 mm 4) 1mm

1 cm of main scale of a vernier calipers is divided into 10 divisions. The least count of the
calipers is 0.005 cm, then the vernier scale must have

1) 10 divisions 2) 20 divisions 3) 25 divisions 4) 50 divisions

Each division on the main seais 1 mm. Which of the following vernier scales gives vernier
constant equal to 0.01 mm ?

1) 9 mm divided into 10 divisions 2) 90 mm divided into 100 divisions

3) 99 mm divided into 100 divisions 4) 9 mm divided into 100 divisions

In a Meter bridgesetup, which of the following should be the properties of the one meter long
wire,

1) high resistivity and low temperature coefficient

2) low resistivity and high temperature coefficient

3) high resistivity and high temperature coefficient

4) low resstivity and low temperature coefficient

Consider a vernier calipers in which each 1 cm on the main scale is divided into 8 equal
divisions and a screw guage with 100 divisions on its circular scale. In the vernier calipers, 5
divisions of the verniescale coincide with 4 division on the main scale and in the screw guage,
one complete rotation of the circular scale moves it by two divisions on the linear scale. Then,
a)If the pitch of the screw guage is twice the least count of the vernier caliygelsast count of
screw guage is 0.01 mm
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22.

23.

24

25.

26

b) If the pitch of screw guage is twice the least count of vernier calipers, the least count of screw
guage is 0.005 mm.

c) If the least count of the linear scale of the screw guage is twice the least countief ve
calipers, the L.C of screwguage is 0.01 mm

d) If the least count of linear scale of the screw guage is twice the L.C of vernier calipers then
L.C of screw guage is 0.005 mm. (Mark the correct options from the above)

1) b,c 2)a,d 3)a,.c 4)b,d

1 1
A graph is drawn WhichU— along X-axis and\7 along yi axis. If the intercept on the-xis

is 0.5m . The focal length of the lens is (in Meter)

1) 2.00 2) 0.50 3) 0.20 4) 1.00
A student is performing an experiment using a resonance column and a tuning fork of frequency

244s 1. He is told that the air in the tube has been replaced by another gas (Assume that the
column remains filled with the gas). If the mmmim height at which resonance occurs is
(O.350° 0.00$m, the gas in the tube is,

Useful information:167RT = 640 j?mole Y2
V140RT = 590jﬂzmolé Y2 The molar masses M in grams are given in the options

f 10
Take the values o M for each gas is given there.

a 10 _7 : a 10 3
1) Neon =20, |— = 2) NitrogenSy, — U S
gé/l 20 10 o =28, 28 5

¢
a 10 9 a 10 17
3) Oxygeng =32, [— == 4) Argon_ag =36, [— =
gé/l 32 16 gé/l V36 32

The end correction of a resonance column is 1 cm. If theesitdength resonating with the
tunning fork is 10 cm, the next resonating length should be,

1) 32 cm 2) 40 cm 3) 28 cm 4) 36 cm

A student measures the time period of 100 oscillations of a simple pendulum four times. The
data set is 90s, 91s, 954a0Ps. If the minimum division in the measuring clock is 1s, then the
reported mean time should be

1) 92° 5 2) 92° 55 3)92° 1.& 4)92° >

A vernier calipers having 1 mastale division = 0.1 cm is designed to have a least count of
0.02 cm. If n be the number of divisions on vernier scale and m be the length of vernier scale,
then

1) n=10,m =0.5cnr 2)Nn=9,m D.4cn

3) n=10,m =0.8cnr 4)n=10,m =0.2cnr

The end correction of a resonance tube is 1 cm. If shortest resonating length is 15 cm, the next
resonating length will be

1) 47 cm 2) 45 cm 3) 50 cm 4) 33 cm

In an experiment to find focal length of a concave omjra graph is drawn between the
magnitudes of U and V. The graph looks like.

AR N N

Page |3 PHYSICS QUESTION BANK 2020



SRIGAYATRIEDUCATIONALINSTITUTIONS

27.

28.

29.

30.

31.

32.

33.

A length is measured as 7.60 mhis is the same as,
1) 7600 mm 2) 0.0076 mm 3) 760 cm 4) 0.76 mm

A student uses a simple pendulum of exactly 1m length to detertginehe acceleration due

to gravity. He uses a stop watch with the least count of lshieranhd records 40s for 20
oscillations.. For this observation, which of the following statement is true ?
1) Error DT in measuring T, the time period is 0.005 s
2) Error DT in measuring T, the time peridgl1s
3) Percentage error in the determination of g is 5%
4) Percentage error in the determination of g is 2.5%
The diameter of a cylinder is measured using a vernier calipers with no zero error. It is found
that the zero of the vernier scale liestieeen 5.10 cm and 5.15 cm of the main scale. The
vernier scale has 50 divisions equivalent to 2.45 cm. THedRdsion of the vernier scale
exactly coincides with one of the main scale divisions. The diameter of the cylinder is
1)5.112 cm 2) 5.124cm 3) 5.136 cm 4)5.148 cm
A vernier calipers has 1mm marks on the main scale. It has 20 equal divisions on the vernier
scale, which match with 16 main scale divisions. For this vernier calipers, the least count is
1) 0.02 mm 2) 0.05 mm 3)0.1m 4) 0.2 mm
The diagram shows a light belt attached to two force meters and wrapped around a copper
cylinder of mass 0.50kg and radius 0.03m. When the cylinder is rotated clock wise as shown at 3

revolutions per second the readings on the meters A and Bl_QPEN andéoN respectively. If

P P
the specific heat capacity of copper is 400 J'Kg' the rate at which the temperature of

cylinder starts rising when rotated is (in Kelvin per sec)

W

1) 0.270 2) 0.540 3) 0.135 4) 1.08

Two elastic rods are joined between two fixed supports as shown in the figure. The condition for
no change in lengths of individual rods with the rise of temperature is (Giyemd a, linear
expansion coefficients, ;AA areas of cross seoin of rods, Yand % are yound modulus of
materials respectively)

7 Ak L
S
7« | ¢
7 4 7
az Ao, Yy
1)&:@ Z)ﬁ:ﬂ 3)ﬁ:Lza—2Y2 4)ﬁ:aLY2
Ay asY; Ay LyaoY, A Lam A a

The volume of the bulb of meury thermometer of &  A@ Wy Rse@dhﬁréaéof capillary
isA®P ¢KS O2STFFAOASYU 27F f°Fd buNitalSekphisighdcdetfigent 8fF 3
Y SNO dzNE °€.3f the me@eury J&sNillls the bulb af®, the length of meray column in
OF LAt fCNE O WGQ
. Vot[b+34] , Vot[b- 33 . Vot[b+ 23] . Vot[b- 24
Ao[1+ 2at] Ag[1+ 2at] Ao[1+ 2at] Ao[1+ 3at]

Page |4 PHYSICS QUESTION BANK 2020



SRIGAYATRIEDUCATIONALINSTITUTIONS
T T I A e R N R SRR Y
34. As a result of temperature rise of 32, a bar with a crack at its centre buckles upwards as
shown in the figure. If the fixed distancky =3.78m and coefficient of linear expansion of bar

is253 10°°C T (i kS xNR&BYyWwOYUD A4 oySENI&O

1)6.5 2) 8.5 3)75 4) 10
35. An ideal gas urefgoes a process in which the coefficient volume expansion of gases with

2 A - A i A e
absolutetemperatureag:?db [ SG W/ Q 6S uKS Y2t NGFu Ol

are molar specific heats at constant pressand volume respectively then
1)C=3G, 2R 2)C=2G, 2R 3)C=G, 2R 4HC=G, R

36. At an altitude of about 12.5km the temperature is aroun85°C and the pressure is around
21.8K PaThe amount of kigas (in kilograms) to be put in a balloon to fill it to 208Gthat

rfﬂxﬂmﬁﬁgx%ﬁxmmg
¢

1) 96 2) 69 3) 50 4) 48
37. 2 KSYy | GUKSNXY2ReéylFYAO adeéaidsSy 2F ARSIt 3Fa Aa
figure, along the path a c- b 60J of heat flows into the system and 30J of work done by gas.
If internal energy values at a anicare respectively 2J and 24J then the ratio of heat absorbed in
the process & d and dg b is (Also given that work done iye system when it is taken along a
- d- bis10J)
Py

g

_,-;
e

1)1 2) 4 3)2 4)8
38. One mole of ideal mona@ atomic gas is compressed adiabatically. The initial pressure and

volume are respectively P0Nm'? and 6 litres. The fi volume of the gas is 2 litres (Givgr
5/3 and 3" = 6.19). The change in internal energy of gas in

1)- 957J 2) + 957J 3)- 619J 4)- 319J

39. A barometer gives wrong reading because some air is present above the mercury
column. At a pessure P1 = 755mm Hg the barometer shows 748mm, and at pressure
P2 = 740mm of Hg the barometer shows 736mm, the actual length of the barometer
tube above the mercury level is
1) 784mm 2) 760mm 3) 764mm 4) 755mm
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40.

41.

42.

43.

44,

45.

46.

The magnitudef amount of work done in increasing the temperature of one mole of

an ideal gas by 3Q if it expands under the conditidh”™ T~ 213 (where individual
letters have their own meanings) is (R = 8.31 Sl units)
1) 166.2J 2) 186.2J 3) 146.2J 4) 165J

Two moles of diatomic gas is taken thorough the process PT = const where P is pressure and T is
F0a2fdzi S GSYLISNI Gdz2NBE 2F Il ag LYT QRGYAY EIKSY LISYNE
work done by the system is

1) 2RT 2) 3RT 3) 8RT 4) ART

A vertical cylinder contains movable friction less piston separating the cylinder into two parts.
The two parts are filled with ideal gas and at equilibrium, the ratio of volumes of upper and
lower portions is 5:3. Whethe temperature of system is doubled the ratio becomes 3:2. Then

the ratio of number of moles in the upper to that in the lower portion is

1) 26:35 2) 35:26 3) 35:19 4) 25:19
Two identical vessels A and B contain one moleofad@h. The pressure 8S a & S£,Q ! | yAR:
GKFG Ay . Aa Wt Qd ¢KS NOPYdPa @St20A0e 2F Y2f
rest and B is moving with constant spe¥g, then which of the following is correct.
Vo
1 mole 1mole
of O, of O,
Vessd A Vessel B
ev2 +V?2
1) P> R, 2) P<R P=R 4HP=Ré&T—=
é rms

A diatomic ideal gas undergoes a thermodynamic change @& C) according to PV diagram
as shown in the figure. The totiakat given to the system is nearly

(usen2=0.7)
2R B
.
P, A ......... c
Y 2, v
1) 2.9R,V, 2) 1.4R)V, 3)1.1IR\V, 4) 3.9P,V,

A weightless piston divides a thermallgihated cylinder into two parts of volumes V and 3V. 2
moles of ideal gas at pressure P = 2 atmospheres are confined to the part with volume V. The
remainder of the cylinder is evacuated. The piston is now released and the gas expands to fill
the entire s@ce of the cylinder. The piston is now pressured back to the initial position. Given
latm = 10 pascal V = 1litrg= 3/2 then the increase in internal energy of gas in their process is

1) 200 J 2) 300 J 3) 100 J 4) 400 J

If G, for an ideal gas issken asG, =3 +ZT where T is absolute temperature of gas then the
equation for adiabatic process for this gas is

1) VT® = cons 2)VRT2e2T = cons
3)VRT3e 2T = cons HVRT3ET = cons

Page |6 PHYSICS QUESTION BANK 2020



SRIGAYATRIEDUCATIONALINSTITUTIONS

47.

48.

49.

50.

51.

52.

A bucket full of water (hot) is placed in a room. Water takesetconds to cool from 9C to
80°C, & seconds to cool from 8C to 76C and 4 seconds to cool from PC to 66C then

1)t3>t2 7!1 2)t1:t2 :tg 3)t1>t2 jtg 4)tl<t2 43

In a 10m deep lake the bottom is at constant temperatu?€ 4The air temperature is constant
at - 4°C. The thermal conductivity of ice is 3 times that of water. Neglecting expansion of water
on freezing the maximum thickness of ice will be

1) 7.5m 2) 6m 3) 5m 4) 2.5m

A cylinder filled with a piston which can slide without friction contains one mole of an ideal gas.
The walls of the cylinder and piston are adiabatic. The cylinder containsstares R = 2000/

which is connected to a capacitor of capacitance C = 75mF. Initially the PD across capacitor is
640, S y A A . Ny
?VI-yR AgAUO0OK WY{Q Aa 2LISyd 2KSYy { Ad Of 232
isobarically and its temperature ireases by 72K. Heat loss through wire is negligible and R =
8.3 Sl units. The approximate values of work done by gas and the increment in the internal
energy of gas are respectively

i =
RZ 1 :Lr c
Qs
== :
1) 600J, 2000J 2) 600J, 1000J 3) 400J, 1000J 4) 400J, 2000J
A vertcal cylinder of cros&a SOG A2y | NBIF Wr ¢ O2y Gl Aya 2yS
dzy RSNJ LIA&ad2y 2F Ylaa WwaQod !'G | OSNIFAY Ayad
KSIFO WvQ LISNI dzyAld GAYS A& &g Al GrsGbRric professiafidRsge i K S

2F 3l a Aa GKSNXYIffe AyadZ GEKByl ik SH @%Z 2108 SINKA @ FLI

Po.

Q 3Q 2Q 20
2) 3) 4)
5(P, A+ Mg) 5(P, A+ Mg) 5(P, A+ Mg) 5(P,A- Mg)
2 grams of steam at 10 is mixed with 5gm of ice a#0°C in an ideal calorimeter. The final
temperature of system will be (Given L of steam = 500 ca’r,gm
Sice =0.5Cal / d'@, S water = 1Cal / §@, L ice = 80Cal / gm)
1) °C 2) 100C 3) 80°C 4) 50C

A smooth partition divides a horizontal cylinder into two equal part, with one part containing H
gas at STP and the other part contains vacuum. Initially the partition is held in position and the
walls of cylinder are adiabatic. If the partitionreamoved then gas fills the whole cylinder, then
which of the following are correct.

A) The work done by the gas is zero.

.0 ¢KS AYUSNYyrt SySNHeé& 2F 3IFLa Aa Oz2yaidlyd Ad
C) The pressure of gas decreases.

1) Only A is correct 2) Only Bg correct

3) Only A & B are correct 4) A, B, C all are correct

1)
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53.

54.

55.

56.

57.

In the figure shown a piston divides a cylindrical container into two equal parts. The left part
contains 1 mole of He gas and the right part contains 2 moles gh& The initial tempeature

and pressures in the left and right chambers are as shown. The piston as well as walls of cylinder
are adiabatic. After removal of piston the gases mix homogeneously and the final pressure
becomes

r
1 mole of 2 moles
He £ of O,
Po, To I Po, Tol2
/
1 @ 2 % 3) 12& 4 8&
13 12 13 13

Four identical samples of same poly atomic ideal gas undergo addition of same amount of heat
under four different processes nameIPVll2 =C, p\3/2 =C P € PV € where
individual lettersK @S GKSANJ 26y YSIyAy3a FyR W Q Aa
maximum for sample which has undergone.

yPVY2=c 2)PV2=C 3)P=C 4 PV2=C

The figure show the variation of internal energy with densityof one mole of an ideal mono
atomic gas. The work done in the process is

< U A
g f---- \\B
2Ifn '%Ir Ly
1)_UO 2)_ZJO 3)'&4'0 4)_&)0

Two containers A and B are connected by a conducting solid cylindrical rod of I%ééd’m

and radius~/8.3cm. Thermal conductivity of the rod is 693 watt Irk L. The container A
containstwo moles of oxygen and container B contains 4 moles of Helium gas. At time t = 0
temperature difference of containers is %D. The time after which the difference in
temperatures of containers reduces to?5 A a XX ®

(Neglect radiation loss and heat trsfier takes place only through rod, given

R=8.Jmol k1 p =27—2)

A B
(o) He
1) 2 sec 2) 1 sec 3) 3 sec 4) 5 sec

One mole of an ideal gag£ 5/3) is taken along a cyclic process as shown in the figure. Process
1- 2 shown$ 1/4" part of a circle as shown by the dotted lines. The efficiency of the cycle is
v £ fdzS WyQ Aa
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58.

59.

60.

61.

62.

63.

64.

\:/o 2\I/o \Y
1)25 2) 4.25 3) 4 4) 3.75

An ideal monoatomic gas undergoes an isobaric process. Then the ramqfndlp Aa Xoo
DU w

(Individual letters have their own meanings)
1) 5/3 2) 2/3 3) 3/2 4) 3/5

P-V indicator diagram of 1 mole of an ideal gas is as shown in the figure. The maximum
temperature between A and B is

Vo

RV ) 3RV 4) 2FoVo

R R R

One mole of an ideal monoatomic gas is expanded till the temperature of gas is doubled under
the process TX= const (T is temperaturend V is volume of gas). The initial temperature of gas
is 400K, the total work done in the process is

1) (2.29 3)(2.5)

1)-400R 2)- 600R 3)-300R 4)- 200R

A small body of superdense material, whose mass is twice the mass of the earth but whose size is
verysmallcompaed to the size of the earth, starts

surface, and reaches the earthés surface in

2H H 2H 4H
1) — 2 — 3 _ 4 -

A positive point charge +q is placed at the origin. There is an electricﬁjslet Eoggg -B§ ,

¢
that accelerates the point charge along thgig. Determine the energy of the charge when it
reaches the position x = 2d
1)6qdE, 2) 12q 3) 12qdE, 4) 24qdE,
A man can jump over b = 4m wide trench on earth. If mean density of an imaginary planet is
twice that of the earth, calculate its maximum possible ragiukat he may escape from it by

jumping. GivenR, =6.4 310 m

1) J6.4km 2) J64.2&m 3) 64km 4) 6.4km

A small ball of mass m and charge q is rotated in a vertical plane by using a string of.1angth
electric field E also exits in the region which points upwards. If ball is imparted a horizontal
velocity v at top of the vertical circle, such that tension in the string in the lower most position of
ball is 15 times of the weight of the ball, thers

1) \/rl]—q(lOmg+ g8 2 /r'—n(5m9+ g 3) \/rl—n(10mg+ 5qE) 4) \/rl—n(mg+ qg)
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65. A rectanglular surface in XOYlane extends fromx =0tox =wandy =0to y = h. If an electric

field E = ayF +bzj Eek exists in the region, then flux through surface is
Z

o Lx
dx h\
X A Y
2 2 2 2
1) CW-<b 2) Chw 3) C°hwW 2) Caw
2 2 2 2

66. The gravitational field in a region is\gin by | = (4iE + )EJ /kg . The workdone by this field is

zero when the particle is moved along the line.
1) y+4x =2 2) X+y=2 3) 4y+x=6 4) All of these

67. A cavity of radius r is made inside a solid sphere. The volume charge density of #@mgm
sphere ig . An electron (of charge e and mass m) is released inside the cavity from point P as
shown in figure. The centre of sphere and centre of cavity are separated by a distéeceme
after which the electron agaiouches the sphere is

1) 6 2r em 2) 6rem J2 2rem 2) re;m
era \/ era \} era \/ era
68. With in a spherical charge distribution of charge den5| , N equipotential surfaces of
potentialV,,V,+ IV, 2 VD....,\, N+V(DV Dare drawn and have increasing radii

r.rf,....0 , respectively. If the difference in the radii of the surfaces is constant for all values
of V, and DV then

1) r(r)=constan  2) r(r) alz 3) r(r) 4 4) r(r) ar
r r
69. In a certain region of space, gravitational field is given by %5 . Taking the reference point
¢
to be atr =r, with V =V, the potential , V is given by
ar 0o )
1)V =klogee- GV, 2)V =klo 2err— oM
¢lo =+
ar 0o )
3)V= klogae— aV 4)V = klogaer2 O—V
¢ho =+

70. A body of mass m is in equillibrium under the gravity of two identical heavy point masses each
of mass M kept separated through a distdn€ae minimum speed should it be projected in

order to escape to inifinity is
1) Z?M 2) 2 Z?M 3) 2 Gl'v' 4) 2 G4':/'
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

The mass of a satellite is M/81 and radius is R/4, where M and R the mass and radius of its
planet. The distance between the surfaces of planet antkitgesavill be atleast greater than

1) 1.25R 2) 12.5R 3) 10.5R 4) 5R

A mass M is split into two parts separated by a distance. The mass of one part is m. Find the
value of (m/M) that maximize the gravitational force between the two parts

1 1 1 2

1) = 2)= 3) = 4) =

) 2 )2 ) 3 ) 3
A particle is projecte from the surface of one star towards other star of samearaddusiass M

. - . GM . .
with such a minimum velocitK /— , SO that it is attracted towards other star. Find the value
a

of K of two stars are 2r distance apart
2(r-a 2(r-a r-a r+a
1 N ( ) 1/2 2 N ( )]Jz 3) R 1/2 4) R 1/2
g(x-a)g g(r-a) g g(r-a)g g(r-a)g
Two sphees each of radius R with their centres at A(0,2R,0) andB%(0) are taken out from
the solid sphere of uniform density of mass M and radius 4R. With cerﬁ)hﬁ@,ﬂR,@ acircle

of radius 6R is drawn in-x plane. Find potential at appint of this circle.

joMe s | 1 64 pCOMel 1 64
64R&/40 6/2 52 64R&/52 12 2/52

GMel 1 2

3 p + =
)64R% 6 /52

4) None of the above

by

e
)B 4R
Zz

If the distance between the earth and the sun were half its present value, the number of days in a
year would lave been

1)64.5 2) 129 3) 182.5 4) 730

If radius of earth were to shrink by one percent, its mass remaining the same, then acceleration
due to gravity on the earthés surface would
1) Increase 2) Decrease 3) remain unchanged) be zero

Imagine a light planet revolving around a very massive star in a circular orbit of radius R with a
period of revolution T. If the gravitational force of attraction between the planet and the star is
proportional to R then

1) T’aR™ 2) T’akR 3) T’aR” HT’ar”

A satellite S is moving in an elliptical orbit around the earth. The mass of the satellite is very
small compared to the mass of the earth.

1) The acceleratioof S always directed towards the centre of the earth

2) The angular momentum of S about the centre of the earth changes its direction, but its
magnitude remains constant

3) The total mechanical energy of S varies periodically with time

4) The linear morantum of S remains constant in magnitude

A simple pendulum has a time periigdvh en on t he e &mwheht@entsar f ace

height R above the earthos s unhevameofl,/ Twher e R
1) 2 2) 4 3)\2 4) 1

In order to make the effective acceleration due to gravity at equator equal to zero, the numerical
value of angular velocity of rotation of the earth wouldibead/s)

1) 22 10° 2) 2.58 10° 3) 2.75 10° 4) 1.25 10°
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8l. According to Keplerds second | aw, the radius
areas in equal interisof time. This law is a consequence of conservation of
1) linear momentum 2) angular momentum
3) energy 4) mechanical energy

82. Two positively charged particlas (@O¥q)giar e spl
the middle pint of the two charges. Another particle +Q is moved from pA(rﬁSOa,Q to

point B(0,- 2508) along a curvex’ + y* $2500a”. What will be work done in moving the

charge +Q?
1) Qa2 2) zeo 3) M 4)—555@2-
50w ;& 50w ;& 100 @

83. A and B are semspherical surfaces of radiusandr, (r, >r,) with E, and E, as the electric

fields at their surfaces. Chargesis placed as shown. What is the condition which may be
satisfied?

1) nr, :ElEZ 2) I’12"22 :E1E2 3) rl/\/E_ZZ r2/ E1 4) r1«/E_2 = r2\/E_l
A

i (ri—rz)i2

B
84. A particle of mass m and charge q starts moving from rest from |(m(jm)) in an electric field

EOE. The angular momentum about a pc(img, yo) is proportional to
1) %, 2) square of time elapsed

3) time elapsed 4) (x§ + yg)ﬂ2

85. A point chargeg,moves from point A to B in a semicircular path of diametert2en toa point

C in a semicircular path of diameteand finally b point D in a circular path of radia#®2, as
shown.Point A is distancedapart from infinitely long wire having linear charge dendity All
circular paths and wires are in the same plane. Minimum work done to move the obardetd D is

pe 19 pe 2
86. If a satellite is projected with an escape veloejtsind orbits around a planet of semajor axs

a,orbital speed of the satellite when it is at a distance r from focus is given by ( R is the radius of
earth)

4) None of the above

. 1/2 2 12 R 1/2 2
ny éR(2a- 1) ‘@ 2y eR’(2a-1) @ y &a-r)r o v eR’(2a-1) o
€ 2ar € 2aRr | € 2aR 8 2a’ |

87. What should be #hprojection velocity of a satellite so that interstellar (interspace with no
gravitation) velocity of the satellite becomes the orbital velocity when it is in the orbit at height of

10R from earthés surface, where R is the rad
2 2 27 28

1) [229R 2) [29R 3) [29R g |29
11 11 11 11
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88. A quadrant of a sphere with closed flat surfaces along x and y axes, is placed as if whole

sphere(of which it is a part) is placed with @entre at the origin. An electric fiele = EO? exists

in space at a point P on the sphere with some positive values of all the three coordinates. Find the
total flux through the body

2
1) preE, 2 )20r €, 3) 30r’E, 4) "”TEO

89. Positive and negative point charges of equal magnitude are k@noag and 2‘9,0,- g
¢ ¢

respectively. The work done by the electric field wia@other positive point charge is moved
from (- a,0,0) to (0,a,0) is

1) positive 2) negative 3) zero

4) depends on path connecting initial and final positions

90. A spherical portion has been removed from a sglitese having a charge distributed uniformly
in its volume as shown. The electric field inside the emptied space is

1) zero everywhere 2) nonrzero and uniform.
3) nonruniform 4) zero only at its centre
91. Arrod of length L has charge distrubuted on it such that linear charge dénsky, k is a

constant and is the distance of a point from the end of the rod where no charge exists. The rod
has a mass and the mass distribution is uniform. The rod is now rotated about an axis passing
through the end of the rod where no charge exists and this axis is perpendicular to the length of
the rod with an angular velocity. Theggui val ent current, I , 1 s é.
2 2
Kw 2) | =pkL o 3) | =KW
4p
92. Carbon resistors used in electronic circuits are marked for their resistance values and toferance b
a colour scheme. A given resistor has colour scheme brown, black green and gold. Its value in
W is
1) 3.2 16 °5% 2)1.0° 16 °10% 3)1.03 10 °5%  4)1.0° 1G °5%
93. In a meter bridge, the gaps are closed by two reistances P and Q and the balance point is obtainec
at 40 cm. When Q is shunted by a resistancOw¥, the balance point shifts to 50 cm. The
values of P and Q are

1I= 4) | =Zero

1) 130 W5\ 2) 20W, 30\ 3) 10W, 15\ 4) 5W1—25 W

94. In the network shown, the potential difference between A and B for the values
R=r =, 5 1BV V£, V,E WVis

1)1V 2)2V 3)3V 4) 4V
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95. A 100 W bulbB, and two 60 W bulb$3, and B, are connected to a 250 V source as shown in

figure. NowW,, W, andW, are the output powers tfe bulbsB,, B, and B, respectively. Then

B+ 4B,
e

_.—“»I
250V
DW >W =W )W >W W YW <W =W HW <W W
96. Two bars of radiir and 2r are kept in contact as shown. An electric current | is passed through
the bars. Which one of the following is corredt? The materials of two bars are same]

— 2 —>
g2 —w
TZr

A B

1) Heat produced in bar BG # times the heat produced in bar AB
2) Electric field in both halves is equal
3) Current density across AB is double that of across BC
4) Potential difference across AB is 4 times that of across BC
97. The charge flowing through a resistor R varieQasat - #°wherea, t are constants. The
total heat produced in R is [only positive current is allowed in resistor]
3 3 3 3
a’R 2) a‘’R 3) a‘’R 2) a‘’R
b 2b 3b 60
98. A metal rod of radius is concentric with a metal cylindrical shell of radinsand lengthl . The
space between rod and cylindetightly packed with a high resistance material of resistivity
A battery having a terminal voltage V is connected across the combination as shown. Neglect
resistance of rod and cylinder. If | is the total current in trauitithen,

—p—>}
|

1)

1
H
. 20V
1)I_r(lnb-lna) 2)I_r(lnb-lna)
_ 4pv _ IV
)= r(Inb- Ina) 4! 4p fInb- Ina)

99. A long thin hollow insulating cylinder with uniformly charged surface and radim& cm
moves with a constant velocity=10ms* along its axis. An electric field strength at the surface
of the cylinder is equal t& = 0.9kVecm®. The resulting convection current, the current caused
by mechanical transfer af charge, is
1)1mA 2)0.5mA 3)2mA 4)2.5mA

100. The total amount of charge at the junction of the two materials in figure is, [Assume | is the
current flowing throughhe junction, ands, and s, are the conductivities for the two materials.]

Layer of positive charge
0, >0C;

o, — f"—> o, 1
1 g £ 3 T B -5 L4
o T —

Charge at a junction

. e2 2 - e1 1 . es + 5§
1) zero ), e— -— I, e -— M, el
°&s, § °&s, § °&2s, 5
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101. Two coils conected in series have resistances60VV and 300/ and temperature eefficient of

O.OOl(OC)'l and O.OOz((’C)'1 respectively a0 °C. What is the effectie temperature eo

efficient of resistance of combination (i€ ")

1) 0.002 2)0 .001 3) 0.004 4) 0.003

102.The effective resistance of the circuit bet w
a42 ar3 é 0 é Q
1)897. 2)¢GE§; ae_\g/ ae—\g/

103. A rod of length L and crossection area A lies along theaxis betweerx O andx=L.The
materi al obey s resstviyvariesla®ny tha mddaccordirgtgx)= ge**

Then end of the rod at=0 is at a potentiaVl/, and it is zero akk= L.

The electric potentiaV (x) in the rod as a function of is
ee xIL _ e-
€1 et

gl- e él- e~ eeg¥ - e
2) 081 3)Voe 1- e 4)V0 QT

104. A battery is made by joiningn rows ofidentical ceIIs in parallel each row consists n cells joined
in series. This battery sends a maximum current | in a given external circuit. Now the cells are so
arranged that instead of m rows, n rows are joined in parallel and each row consists of m cells

joined in series. The current through the same external circuit is now given by
a mn 4 2mn 3é mn

1 | 2 | 3)I —
)Q 7 )Q o7 ) 26+ 17

105. The potential difference between poirtsand b in following circuit is..

5Q a 100

1)V,

0V

T "

b

1)45V 2)5.4V 3)8.2V 4)1.4V

106. The resistance of the galvanometer G in the circu2gd/. The meter deflects full scale for a
current of 10 mA. The meter behaves as an ammeter of three different ranges. The range is 0
10A, when the terminals O and P are taken. The rangé&Askitween O and Q. The range is 0
0.1 A between O and R. The valueR, is

©

R, R, Ry

2 10A 1A 01A
P Q R

1) 0.23V 2)0.03V 3)2.50N 4)1.52N
107. A galvanometer has an internal resistanc8@# and current required fdull scale deflection is

1mA. The series resistar(dg) required (as shown in figure) to use combination as a voltmeter

with different ranges, as indicated in figure is
G R, R. R,

1V 10V 100V

1) 40KW 2)950N 3) KW 4)90KW
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108.

109.

110.

111.

112.

113.

114.

115.

The shunt resistance required to make the 1 a0Vy galvanometer into an ammeter with a
range of 0 A to 50 mA is

1)SOw 2120 3)> W 21w
99 49 49 49
A voltmeter has a resistance G ohm and range V volt. The resistance to be connected in series

with it to extend its range to nV volt is.
o 4o+ R-

e\ i
e— nV —»i
1)(n-1)G 2)nG 3)(n+1)G 4)G
The amount of heat will be generated in a coil of resistance R due to a charge q passing through
it, if the current in the coil decreases down to zero uniformly during a timeanter , is
49°R ’R ’R 20°R
124~ 24" A 44
3t ty 2t, t,
A cell having a steady emf of 2 V is connected across the potentiometer wire of length E0m. Th
potentiometer wire is of manganin and having resistandd &Mn* . An another cell gives a
null point at 6.9 m. If a resistor of resistan®®V is put in series with the potentiometer wire,
find the new posion of the null point is..
1)6.9m 2)7.2m 3)7.5m 4)7.6m
In a potentiometer experiment it is found that no current passes through the galvanometer when
the terminals of the cell are connected across 0.52 m of the potentiometer wire. lifithe ce
shunted by a resistance B/ a balance is obtained when the cell is connected across 0.4 m of
the wire. The internal resistance of the cell is

1)0.5W 2)0.8W 3)1.5W 4)1.8N
A battery of emf 4 V is connected across a 10 m long potentiometer wire having a resistance per

unit length1.6Wh'*. A cell of emf 2.4 V is connected so that its negative terminal is connected

to the low potential end of the potentiometer wire and the other end is connected though a
galvanometer to a sliding contact along the wire. It is found that Haeftection point occurs
against the balancing length of 8m. The internal resistance ofMhmatery is

E

Sl R T i
L
= L—x 8
&7 i
24V
18w 4w 310 20
3 3 3 3

In the given circuit, a meter bridge is shown in a balanced state. The bridge wire has a resistance
of IWemi*. The current drawn from the battery of negligible internal resistance is

I I
A B

J

H

6V

1) 0.66 A 2)0.11 A 3) 0.22A 4)0.44A
In a house having 220 V line, the following appliances are operating in parallel i) a 60 W bulb,
i) a1l000 W heaterand iii) a 40 W radio. The current passing through the fuse in the main line is..

120 23 A 3)2 A 4)5A
11 11 11
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116. At a certain instant of time, the potential difference between thesp&te capacitor of
capacitance2 7F is charging at a rate ¢f2 1Vs'. The displacement current at that instant is
1) 1A 2) 2A 3) 3A 4) 4A
117. Light of intensity1500/mi? falls at normal incidere for 1 minute on a plane square

surface of side 10cm. The average force exerted on the surface during this time, if
surface is perfect absorber, is
1)53 108N 2)10% 108N 3)153 10N 4)2.5% 10N
118. A 200 W electric bulb emits radiation which falls normally on a square surface of side 5 m.
Assuming that only 5% of the source energy falls on the surface, the peak value of the magnetic
field is
1)2.13 10°T 2)5.8 10°T 3)7.13 10°T 4)5.73 10°T
119. The magnetic field in a plane electromagnetic wave travelling alongdies>given by
B= 32 30* gir(wt kx) , Where B is tesla, in sec andx in m. The peak value of magnetic

force acting on a particle of chargerC moving with a velocity 0f43 10 ms* along the yaxis
IS
1)23 10*N 2)63 10*N 3)43 10*N 4) Zero
120. A plane electromagnetic wave travelling in vacuum is giverEbyE, sin(Wt k>§ where
E, =100NC*. The average energy density of the wave is nearly equal to
1) 1.22 10°Im?® 2)2.2210°Jm®  3)8.810'Jm®  4)4.4310°Im?
121. For the circuit shown in the figure, switch S is closed at t = 0, the ratio of charges on
capacitor C1 to that on capacito? @t steady state will be

R

Rﬁq\ e
~—
G C, G
1) Zero 2) — 3)—=% 4) =%
c, G c2

122.All the capacitors were uncharged before they are connected in circuit. Now the
charge o nF capacitor is

2pF RIDO

1) Zero 2) 4nC 3) 81C 4) 12n€C

123.Two capacitors each of capacitance C are eac
figure the initial dstance between the plates of each capacitor is do. If the first plate of first
capacitor and second plate of second capacitor will start move with constant velocity v as shown
in the figurethen the el ectr i cstatis(neglecnthte i n t h
resistance of connecting wires)

led, 4

s
=

|[«—d, —

qvt qv 3qv
1) = 2) = 3= 4
)~ ) 24, ) zero

(o] (o]
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124, 1'f the switch S is closed at t = 0 then wor
C
|
|l
|1
R L
|I
I‘;,. 5
1) g_ -t/ZRC 2)2cvzgl-_ e—t/ZCR
3)CV28]_ g t/2CR 4) Sl g t/CR
125. I n the network of capacitors and resista
enterat junction A and the same current | eaves

marked 3 with shown polarity is (givéd =4F,R 4 W 1A)

1)7C 2) 14C 3) 3.5C 4)1.75C
126. 6nd resi shaneedRéaaheoforasdswi th capacito
and a cell of emf O6E6 as shown in the figure
the capacitor marked O6A6 and that in capacit
= :i — p— :%

1)n:l 2) (n-1):1 3)(n2+1):(n2 ) 41:1

127.An isolated capacitor of capacitance C is charged to a potential V. Then a dielectric
slab of dielectric constant K is inserted as shown. The net chafgarasurfaces
1,2, 3 and 4 would be respectively

7
L‘_//

Docv-evo 205 0 3evoo ey Hev ey

128.In the figure resistance of each resistor ig/16apacitance of each capaci®b/7, emf of each

cell is 10V (neglect the internal resistance of each cell). All the switches are closed for a long time
and opened att = 0. Att = 0, mark the correct option.
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A

E AMA | AR o

1) Current through the arm AO 0s4A
2) Rate of loss of field energy of each capacitor is 4W
3) Rate of loss of heat energy through resistor in arm OB is 1.6W
4) 1, 2, 3 are correct
129. In the circuit shown in the figure, the heat generated through the resistor upto the
instant when the charge on capacitor A is half of the maximum value that the

capacitor would store finally is-------- (given initially both capacitors are
uncharged)
B, |
2
A
11
C

3CE? 3CE? 9CE? 9CE?
2) 3) 4)
2 8 4 8

130.The equivalent capacitances across A and B for the arrangement shown in figur@igen

capacitance of each capacitor is C).

1)

s A A A A A s
3C C
1) = 2) =
)14 )8
3)%6 4) None of these

131. Consider RC circuit shown in the figure. Initially the capacitor was uncharged. At a
certain instant after closing the switch if was found that the current drawn from the

3E
battery wasﬁ. At this instant the charge on capacitor will be

1 4CE ) 2CE CE CE
15 5 2 5
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132.In the given circuitR =R =Rand R 2F. After the switch is closed at=0, time
constant of the circuit is

k—l I AW
i R

1) 17RC 2) 2RC 3) 5RC 4)lORC
8 3 3 9
133. Consider the circuit shown in the figure. E
pl ates of

capacitor A are s hWwhileghetleby usi ng
pl ate of capacatge Q@B®d +4 gowlen Bhehswitch
the emf of cell is 8V, the current drawn from the battery att =0 is

R
c | c |
R=1W
R=1W )S

1) 3.5A 2) 7A 3) 1.75A 4) 8A
134.Two identicalcapacitors 1 and 2 are connected in series to a battery as shown in
fig. Capacitor 2 contains a-diectric slab of delectric constant k as shown.
Q, and Qare the charges stored in the capacitors. Now teéedtric slab is

removed andhe corresponding charges @teand G,. Then
Q

Q.
| %l—

1)§:k_+1 2)§:k_+1 3)§:k_+1 4)Qi

1
Q kK Q, 2 Q, 2k Q 2k
135. The time constant of the given @it is
R 2R
EVAVAVANEEE
—cC
EAVAVANEEN
2R R
—
E
1)&: 2)2RC 3) 3RC 2) 4RC
3 3 4
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136. The resistandecapacitor network is shown in the figure. The charges on capacito
C1 and C2 are Q1 and Q2 respectively. The values of Q1 and Q2 are

5Q sV

C: 50
5Q . $ 50 5pF 5Q
V= 50 "’T_i: 50 I
sq © 5V 5Q

1) 25nC,25 @ 2) OncC,25 @ 3) 25nC,0 @ 4) ontC,0 @
137. In the circuit shown in thdiagram the capacitance of capacitors are
C=4m,C, 6 A,C; ¥ Fand switch 6S6 remains close

When the switch is opened, which of the following statements will be correct about the
currentthroughthb at t ery 0BO.

40 C,
B
t_T_iiM

1) A finite constant current will flow
2) A finite current will flow initially that will decrease exponentially with time
3) No current will flow
4) Information is insufficient to predict
Passage:
A two way switch S is used in the ailitas shown in figure. First the capacitor is charged by

putting the switch in position 1. Now, switch is thrown to position 2
aal sow

5V

L w0
60V

e N
v

2 6 W
_ R
AW

3W

138. Just before the switch is thrown to position 2, the energy stored in the capacitor is:

1)60 J 2)180J 3)120J 4)200 J
139. Ratio of the heat energy dissipatedRfR, and R, is

1)3:1:2 2)4:1:2 3)6:1:2 4)4:1:3
140. Heat energy dissipated #\W resistor is

1) 60 J 2) 80 J 3)120J 4)100 J

141. Find the equivalent capacitance between A & B.
Ipf
|

’ hlpr‘ -J— Jlrl—-I—z,;f
[ moal® e
1

T

" 2uf 1uf -

T
o v
1)3/7 mf 2) 1 mf 3) 4/5 mf 4) 2/5 mf

R
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142. Calculate the charge on the second capacitor before and after switch in the aifoséds

c'*J:‘C

B 1

1) CE e 2) 0, 0 3) 0, CE 4) CE
2 2
143. In the given circuit, the potential difference across the capacitor in steady state is 12V. Each

resistance is of\®. The cell is ideal. The emf of the cell as
R G

..........

1) 15V 2) 9V 3) 12V 4) 24V
144. In a circuit shown in figure, the capacitance of each capacitor is equal to C and the resistance

equal to R. One of the capacitance was connected to a voltagg closing switcts,. Now at
t =0, the switchS, is opened and, is closed

1) The current in the circuit as a function of time tlis %e‘mc

2) Charge as a function of time j;;sz%(l o2

3) Heat produced in the circuit &% 4) All the above
4
145, Two metallic spheres each of radius ORO hav
acapacitorofapaci tance 60C6 as shown in the figure
capacitor |l ong time after the switch 6S6 is
2Q
|C|
R S ! iR
| q |
1 4Q’| R 2 4Qi R 2 4Q’| R 4Q| R
C C C
146. I n the circuit shown the capaci

a
resistor has a resistance ORO6. The
difference across capitor C3 in steady state is

c.}_‘I 6
ST L
R Lll R
v
1) v 2) v 3) &~ 4) v
3 2 9 4
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147.1n we observe the single slit Fraunhofer diffraction with wavelerdgandslit width b, the

148.

149.

150.

151.

152.

153.

angularwidth of the central maxima44 . On decreasing the slit width for the safhe

1) dincrease 2) gremains unchaged
3) gdecreases 4) g increases or decreases depending on the intensity of light
Two stars are situated at a distance of 8 light year from the earth. These are to be just resolved by

0
a telescopefadiameter 0.25 m. If the wavelength of light use®®0 A, then the distance
between the stars muse (given one light year £0'%m)
1) 33 10°m 2) 3.3 10'm 3) 1.95 16'm 4) 4.32 16°m

0
A beam of light of wavelengt®000Afrom a distant source falls on a single slit 1 mm wide and
the resulting diffraction pattern is observed on a screen 2m away. The distance between the first
dark fringes oreither side of the central bright fringe is:
1)1.2cm 2) 1.2 mm 3)2.4cm 4) 2.4 mm

0
A single slit of width d is illuminated by violet light of waveleng#000 Aand the width of the
central maxima is measured as y. When hathefslit width is covered and illuminated by yellow

0
light of wavelength6000 A, the width of the central maxima is:

1) The pattern vanishes 2) yI3 3) 3y 4) None of the above
A particle having charge g enters a region of uniform magnetic field B (directed
inwards ) and is deflected as shown . The magnitude of the momentum of the particle
is

e © ®B T
® ® ® ®
X
8 ®  ®
®®
—— y—>
ax+2 qBy? qBay? qu X2
B 2) —— —_— +X
1) q E, ) = ) = = 4 =5 ; e+

A wire of cross -sectional area A forms three sides of a square and is free to rotate
about horizontal axis OO" . The structure is deflected by an angle g from the vertical,
and comes to eq uilibrium when current i is passed through it . A magnetic field B
acting vertically upward and density of the wire is r ,then the value of @ is given by

_____________________

Arg

=tan ——sm 4) ——=co
1) qg 3) q ) 5B q
Let B and e denote induction to magnetic field and energy density at mid point of a
long solenoid carrying a current i. The graph between eand B wil | be

Y Y Y Y
1 ! / 1: li
o—F— X 2)0 B_’x3) B_,x4)o T X

2Ar g =cotqg 2)
iB

2Arg
i
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PARAGRAPH FOR Q.NO( 34 TO 35)
A person wants to roll a solid non  -conducting spherical ball of mass m and radius r
on a surface whose coefficient of static friction is m He placed the ball on the surface
wrapped with n turns of ¢ losely packed conducting coils of negligible mass at the
diameter. By some arrangement he is able to pass a current i through the coils either
in the clockwise direction or in the anti -clockwise direction. A constant horizontal

magnetic field Bis present throughout the space as shown in the figure. (Assume mis
large enough to help rolling motion)

A

vy

ﬂ —
—>
B
> 1
. ]

e X

154. The angular velocity of the ball when it has rotated through an angle gis (g< 18009), is
1) l_O&IBS”']q (2) E&IBS”']Q
7 m 4 m

155. The minimum va lue of mfor which the rolling motion is possible, is

al4p aniB § asp aniB @ a7p aniB @

W 2"t Oz x-6 OO OF ol malll s

(}59 ¢cm = ¢’9 ¢m = ¢o9 ¢m =

156. A uniform beam of positively charged particles is moving with a constant velocity
parallel to another beam of negatively charged patrticle s moving with the same velocity

in opposite direction separated by a distance d. The variation of magnetic field B
along a perpendicular line draw between the two beams is best represented by
B B

2) | 7 T 3) 4)

1)
157. For loop OABCDEO carrying current |, the magnetic field at point P(a, 0, 0) will be
Y
© 2 oA B
©,0,a o (2Ca, 0,0) X
E D

4

1)&'&[&-“? Z)M%E_JE 3)&'84&_][ 4)&'&@_1'{
pa

J2pa€ pa 2pa®
158. Three long wires (1, 2 & 3) of resistances in the ratio 3 : 4 : 5 are connected in parallel
to each other as shown in the diagram. If net force on middle wire is zero. Then d /d,
will be
1 iy
%
da
13
I
1)9:25 2)5:3 3) J5:4/3 41:1
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159. Figure shows a square currentc  arrying loop ABCD of side 2m and current | = %2 amp.
The magnetic moment m of the loop is

B
c
£ - -2
zzx D
Lz
1) (i +BKA m? 2) i WBKA m?
3) (V3i- KA m? 4) (i - PBKA -m?

160. AB and DE are very long straight non  -coplanar conductors at right angles. A conductor
BCD in the form of 3/4  t of a circle of radius r connects the two straight conductors. If
the circular coll is in the plane of AB (i.e.,xy - plane) and normal to DE, then the
magne tic induction at the centre O, due to current | is

I = ([ = =
1) 28 [3p+a)( 2) B azp+2) (B P
or 8pr
I = ([N = =
3) 28 [3p+4](B 2) 78 q4+30)(6 +2F
8pr 8pr
161. A conducting ring of radius R, mass M and carrying current | in antic lockwise direction

as seen from top hangs, with its plane parallel to horizontal plane, by two non -
conducting strings as shown in the figure. The uniform horizontal magnetic field B
exists is the region. If both strings are tight and the ring is in equilib rium, find the

minimum tension in the any string.
(772724

2IRB+ M I"'RB+ M Mg- " IRB
p 9 Mg 9 , (Mg-"IRE)
2 2 2 2
162 . A particle of charge g and mass m starts moving from the origin under t he action of an

electric field E :EOEand B= BOEWith avelocity v :VOF. The speed of the particle will become

2v, after atime.
1) 1= 2) t=224 3) = Y3Ba 4y ¢= 3o
gk, mv, mv, gk,
163. A current carrying square loop is placed near an infinitely long current carrying wire as
shown in figure. The torque acting on the loop is

il 1 Y izla

a a !
1) Raika 2) Mhka 3) Mhba 4) zero
)2p8e7 ) 20 ) 2p n(2) )
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164. Inthe diagram shown, an irregular loop of the wire carrying a current lies in the
plane of the paper here. Now, the loop is distorted into some other shape while
remaining in the s ame plane. Point P is still within the loop. Which of the following is
true ?

TR
1) The magnetic field at point P may be zero
2) The magnetic field at point P will not change in magnitude when the loop
is di storted.
3) The magnetic filed at o6P&6 will not change in
distorted.
4) None of the above is true.

165. A spiral of N -turns, each turn carries a current i , the value of magnetic induction
at the center of th e spiral is,

mNi b 2 pNi 2 i
Y 2(b- a)ln a ?bra % Jab Vb-a

166. A thin sheet of mass m, radius R and charge Q uniformly distributed over it rotates
with an angular speed ~ Ww_ Then the magnetic induction at the centre of sheet is

@,

‘\

|y MR » MQWR 5 MU MR
3 2 2pR 2p
167. Which of the following graphs drawn b etween B (on y axis) , r (distance measured
from centre of two wires on x axis) is correct for two long straight parallel and equal
currents

© ©

. _KD________
-
N

_______‘E)________
|

___ _f}_______
P

o _:C)_____ __
T

—
_______G)________
|

|
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168. The current density in wir er ascordingtoa &rf where Bisa &
constantand I is the distance from the axis of the wire. The magnetic field at a point
at distance r from the axis when r >a
kr® ka® ka® ka*
D 2) M 31 4
4 4r 4r
169. Net magnetic field at the centre of the circle O due to a current carrying loop as
shown in figure is (q<180))
5 B
&O o *sl
L / ;
_\_._'__f-
1) zero
2)perpendicular to paper in wards
3)perpendicular to paper out wards
4)perpendicular to paper in wards if g ®0° and perpendicular to paper out wards as
ifq¢ q ¢°
170. A long straight wire along the z-axis carries a current | in the negative z -direction.
The magnetic field vector B at a point having coordinate (x, y) on the z=0 plane is
2 O (4] S O (%] 2 O (4] 2 O 4]
WETIRY Ml & ¥ | ml & -y | ml & -y |
1)—F 2) | 3) 4 —s———
2p(x2 +y2) 2p(x2 +y2) 2p(x2 +y2) 2p(x2 +y2)
171. A circular coil of radius R carries an electric current .The magnetic field due to the
coil at a point on the axis of the coil located at a distance r from the centre of the coil
such that r > >R varies as
1)1/r 2)1/r¥? 3)1/r? 4)1/r
172. Same current i is flowing in three infinitely long wires along positive x,y and z
directions. The magnetic field at a point (0,0,- a) would be
(Z @ (3 (%]
1)m’ 2)m’aé+1 S)m’ - ] 4)m’aé+1k
2pag 2pac 2pag 2pac
173. Consider a co -axial cable which consists of an inn er wire of radius a surrounded by
an outer shell of inner and outer radii b and c respectively .The inner wire carries a
current | and outer shell carries an equal and opposite current. The magnetic field
at a distance x from the  axis where b<x<c is
I (c® b? I(c® -x* I(c® -x?
1) —m) ( 5 2) 2) —mJ ( 5 2) 3) —m) ( 5 ) 4)zero
2px(c -a) 2px(c -a) 2px(c -bz)
174. The figure shows two coaxial circular loop 1 and loop2 which forms same solid angle
g at point O. If B, and B are the magnetic fields produced at the point O due to
loopl and 2 respectively, then
,//’/ﬂ 2
O
kF—x \x I‘m_\ !
k 2x >
1)521 Z)E—Z 3)328 4)E:4
BZ 2 2 BZ
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175. A large metal sheet ¢ arries an electric current along its surface . Current per unit
lengthis / . Magnetic field near the metal sheet is

&0 © o]
m/ m m
n-= 2) 2 3)/m 4) 25

176. The magnetic field at p due to long straight conductors carrying current
i,=3Aand i, 6A

1em

S

12cm\/
F

1)7.5% 10°T 2)2.45 10°T 3)8.93 10T 4)3.53 10°T
177. A circular loop is kept in that vertical plane which contains the north south direction.

If carries a current that is towards north at the topmost point . Let A be a point on

the axis of the circle to the east of it and B a point on this axis to t he west of it. The

magnetic field due to the loop

1) is toward east at A and towards west at B

2) is towards west at A and towards east at B

3) is towards east at both A and B 4) is towards west at both A and B
178. Consider a long , straight wire of cr  0ss-sectional area a carrying a current i . Let there

be n free electrons per unit volume. An observer places himself on a trolley moving in

o . . I
the direction opposite to the current with a speed v=7 and separated from the
nAe

wire by a dist ance r. The magnetic field seen by the observer is very nearly
[ [ 2 pi
1)ﬂ 2)zero 3) m 4)_|3n
2pr pr pr
179. A proton, a deuteron and an % particle are accelerated through same potential
differen ce and then they enter a normal uniform magnetic field, the ratio of their
kinetic energies will be
1)2:1:3 2) 1:1: 2 3)1:1:1 4) 1:2:4
180. Electrons emitted with negligible speed from an electron gun are accelerated through
a potential difference  V,along the *~ axis. These electrons emerge from a narrow hole

into a uniform magnetic field of strength £ directed along z -axis, some electrons
emerging at slightly divergent angles as shown in the figure. These paraxial electrons

are refocused onthe %~ axis at a distance

1k — %
1l
I‘ || Vo X
2 2
1) [8'mV 2) [20°mV 3) |4p"mV 4) |p°mv
eB’ eB eB’ eB
181. A conducting loopofareal0 cm2and resi stance 1Y is kept in a

magnetic field, perpendicular to its plane, which is zero at t=0. The current |
induced in the loop as a function of time t is given as | = (8t + 1) mA. The magnetic
field B as a function of time is

1) (4t2+t+1)T 2) (4t2+t+2)T 3) (4t)T 4) (4t2+)T
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182.An equil ateral triangular |l oop having la, riesistan
placed in magnetic field which is varying at ((jj—tzl T/s. The induced cu rrentin the loop
will be

2 2
p B n 4V 4R
4 R 3R J312
183. A conducting wire with zero resistance is sliding with constant velocity v, along two
parallel conduc ting rails as shown in figure. The resistance of the circuit is R and
magnetic field present in the region is B. If P 1 is the rate at which energy is dissipated
in the circuitand P ; is the rate at which work is done to move the rod through the

magnetic f ield, then

4)

X X X x x B

X
X Jx x x x x| x l
R
->v
X 33X x x x x| x l
X \

X X X x' x

1)P1>P2 2)P1<P2 3)P1=P2 4)P2:O
184. A bicycle tyre is consisting of 124 metal spokes, which are fastened between centre and
rim of tyre, is rotated about its own axis with angular velocity w. The unifo rm

magnetic field B is present in the region, which is acting along the axis of ring.
Calculate the emf induced between the periphery and centre of ring

124BWR? 62BWR BWR 73WBR
— 2) —— 3) —— 4) ——
2 2 2 2
185. Two conducting rings P and Q of radii r and 2r move uniformly in opposite directions
with centre of mass velocities 2v and v respectively on a conducting surface S. There is
a uniform magnetic field of magnitude B perpendicular to t he plane of the rings. The

potential difference between the highest points of the two rings is

1)

2v, g Y
P S Q
1) Zero 2) 4 Bvr 3) 8 Bvr 4) 16 Bvr
186. . In the circuit shown in the figure rms value of supply voltage is 130 V. Voltage across

resistor is 50 V then th e reactance offered by inductor is

R=100Q
—
V=130V
1)26 W 2)24 W
3)10 W 4) Information Insufficient
187. In the diagram shown, a time varying non uniform magnetic field passes th rough a

circular region of radius R. The magnetic field is directed outwards and it is a function
of radial distance 6rd and ti meotWMhdistheccor di ng t c
magnitude of induced electric field strength at a radial distance R/2 from the centre?

B,R B,R B,R
l) 9 2) 0 4) 0

12 6 16
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188. Inductance of a solenoid of mean diameter 1cm, 1m long, wound with 1000 turns of
copper wire will be approximately (assume field is uniform)
1) 0.1 mH 2) 0.2 mH 3) 0.3 mH 4) 0.4 Mh

189. A toroidal solenoid with cross sectional area A and mean radius r is closely wounded
with N turns of wire. The toroid is wound on a non magnetic core. Determine its self
inductance? Neglect the variation of B over cross section.

N?r NZA NA NA?
1) 2) ™ 3 B a
2pr 2pr 2pr
190. The potential difference (V) across the 2uF capacitor increases wi th time, and
2
V . . o
(ii_\t/ =1vs*! and (th =2Vs? at particular instant. The potential difference
across the 3H inductor is.
B i
2Q 3H
“_TZ;AF
1) 6pv 2) 12uv 3) 6V 4) 8uVv )
191. A coi | of i nductance 8. 4 ismodhnected nderiestora@sVi st ance ©6Y
battery. At what time the current in the circuit is approx 1A
1)500 s 2)20s 3) 35 ms 4) 1 ms
192. A square conducting loop of side L is situated in gravity free space. A small conducting
circul ar | oo fr<b)fis ptaced at thescenbre od the square loop, with its
plane perpendicular to the plane of the square loop. The mutual inductance of the two
coils is
2\2ml 2ml
1)Mr2 2) 2 r? 3) ZERO 4) ml
L L 2L
193.The inductorinaL -C oscillation has a maximum potential difference of 16 V
and maximum energy of 160 pJ. The value of capacitance in L -C circuit is.
1) 0.8 uF 2) 0.625 pF 3) 1.6 pF 4) 1.25 pF

194.Two identical coaxial circular loops ¢ arry a current | each circulating in the same
direction. If the loops separates from each other.(neglect self induction of coils)
1) The current in each loop will decrease.
2) The current in each loop will increase.
3. The current in each loop will rem ain the same.
4. The current in one loop will increase and in other loop will decrease.
195. A charged patrticle of mass m and charge +q falls under the effect of gravity from a

height h on the axis of a conducting ring. What is the direction o f current induced

as seen from the top of the charged particle?

+q

1) Anticlockwise 2) Clockwise
3) No current is induced
4) First anticlockwise and then clockwise fill the particle crosses the plane of ring
196.Arodoflength (r ot ates with a uniform angul ar
perpendicular bisector. A uniform magnetic field B exists parallel to the axis
of rotation. The  potential difference between the two ends of the rod is

1) zero 2) 1/ 2BIw* 3) BIw 4) 2BIw*

velocity
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197. The induced electric field due to changing magnetic field is
1) Non electrostatic and non conservative in nature

2) Potential for this field is givenby ~ dV = Edr
3) The electric lines of forces for this field are non closed.
4) This is created by charge at rest or in motion
198.A solenoid carrying a current supplied by a dc source with a constant emf contains iron
rod inside it. When the rod is pulled out of the solenoid then the current in the

solenoid will
1) Increase 2) Decrease 3) remains constant 4) Becomes zero

199. A circular ring of radius R and resistance r is moved in a uniform magnetic field B as
shown in figure. The loop is remaining complete ly inside the field. The loop is imparted
a velocity of v toward right initially. For this situation mark the correct statement
X

X X x B
S
X X X X
1) The current in the loop at any time is

Bv.2R

r
2) The loop will move with constant velocity without help of any external
force.

: : . B?V.(2R)®
3) The work done on loop to move it by a distance x is #.x
r

4) All the above
200. An arbitrary shaped conducting rod is rotated about its one end with constant angular
vel ocity S i n foam magnetic field asshowru The induced emf across two

ends of rod is.

Bw<s Bwl? B[S - 2

1) — 2) > 3) T 4) Information is insufficient
201. An Inductor L, a resistor R and two id entical bulbs B 1 and B > are connected to a battery
through a switch S as shown in the figure. The resistance of coil having inductance L is
also R. Which of the following statement gives correct description of the happenings
when the switch S closed?

1) The bulb B ; lights up earlier than B 1 and finally both bulbs shine equally bright.
2) B light up earlier and finally both bulbs acquire equal brightness.
3) B lights up earlier and finally B 1 shines brighterthan B »
4) B and B » light up together with equal brightness all the time.
202. In the LC circuit as shown, the current is in the direction shown, and the
charges on the capacitor plates ha\C/e the sign shown. At this time

1) I increasing and Q is increasing 2) lis increasing and Q is decreasing
3) | is decreasing and Q is increasing 4) | is decreasing and Q is decreasing
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203.Find the average value of current shown graphically. Fromt=0tot=2s

1)2A 2)3A 3)5A 4)10 A
204.The rms value for the saw tooth voltage of peak value V. ¢ as shown

V, V,
1) < 2) % 3) \é 4) %
V2 J3 2 p
205. The potential difference across an instrument in an a.c. circuit of frequen cy fis Vand
the current flowing through it is I. Such that V =5cos(p ft voltsand | =2sin(ft)
amp. The average power dissipated in the instrument is
1) Zero 2) 10 watt 3) 5 watt 4) 2.5 watt
206.An RLC series circuitisdrive n by sinusoi dal emf with angul ar f
increased without changing the amplitude of the emf the current amplitude increase. It
means
1 1 1
1) b >— 2) mM<— ) mM=— 4) None
nwC nwC nwcC

207.In a series R -L-C circuit, the frequency of the source is half of the resonance frequency.
The nature of the circuit will be
1) Capacitive 2) Inductive 3) Purely resistive 4) Data insufficient
208.. An RLC series circuit has an ac source of emf. The average rate at which the
source supplies energy is 5 mW. This must also be
1) The average rate at which energy is stored in the capacitor
2) The average rate at which energy is stored in the inductor
3) The average rate at which energy is dissipat ed in the resistor
4) Three times the average rate at which energy is stored in the inductor

209.When voltage v s = is applied to an AC circuit the current in The
circuit is found to be i= then average power consumed in  the circuit is
1) 200 watt 2) watt 3) watt 4) watt

210. In a Series LCR circuit, the frequencies f 1 and f , at which the current falls to

of the current amplitude at resonance are separated by frequency interval

1) 2) 3) 4) RC

211. Two sufficiently long optical plane regulanirrors are inclined to each other at an anglas
shown

A ray of light is reflected first at one mirror  and then being reflected by other mirror

. The reflected ray ém can not incident on another mirror  again. The total deviation

suffered by the incident ray after two reflections is
1) 2) 3) 4)
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