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1101. Physical World and measurement

A physical quantity of the dimensions of length
that can be formed out of ¢, G and :—2 is [cis
TEQ

velocity of light, G is universal constant of
gravitation and e is charge] (2017)

1

1 e? 1 e2 12
(1) E G 4meg (2) C_Z [G 4ﬂ€0]2
2 l 2 l
@ e[ @z [l
Answer (2)

A student measured the diameter of a small
steel ball using a screw gauge of least count
0.001 cm. The main scale reading is 5 cm and
zero of circular scale division coincides with 25
divisions above the reference level. If screw
gauge has a zero error of 0.004 cm the correct
diameter of the ball is (2018)

(1) 0.053 cm (2) 0.525 cm
(3) 0.521 cm (4) 0.529 cm
Answer (4)

The unit of thermal conductivity is: (2019)

(1)JdmK- (2)Jm-1K-
B)WmK- 4Wm-TK-
Answer (4)

In an experiment, the percentage of error
occurred in the measurement of physical
quantities A, B, C and D are 1%, 2%, 3% and

4% respectively. Then the maximum

percentage of error in the measurement X,
Az B2 .

where X = —=— will be: (2019)

(1) (%)/ (2) 16%

(3) -10% (4) 10%

Answer: (2)
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Time intervals measured by a clock give the
following readings : (2020)
1.25s,1.24s,1.27s,1.21sand 1.28 s

What is the percentage relative error of the
observations?

(1) 1.6% (2) 2%
(3) 4% (4) 16%
Answer (1)

A barometer is constructed using a liquid
(density = 760 kg/m3). What would be the
height of the liquid column, when a mercury
barometer reads 76 cm? (2020)

(Density of mercury = 13600 kg/m?3)

(1) 0.76 m (2) 1.36 m
(3)13.6m (4) 136 m
Answer (3)

The angle of 1 (minute of arc) in radian is
nearly equal to (2020)
(1) 1.75 x 102 rad

(3) 4.85 x 104 rad
Answer (2)

(2) 2.91 x 10 rad
(4) 4.80 x 108 rad

If force [F], acceleration [A] and time [T] are
chosen as the fundamental physical quantities.
Find the dimensions of energy. (2021)

(1) [FIIAT[T] (2) [FILAILT]

(3) [FIIAILT] (4) [FIIAIIT]

eflems [A, WGBS [A] wHmid Gwub [ 7] Spdéluieor
suqliuenL. @uibiwied eneiBaer ereors Gsifley

e’ med, SpmmeSledr  LiflomevoThiSEmeETS
&evor(hLilg.

(1) [FITATIT] (2) [FILAILT]

(3) [FIIAILT?] (4) [FITAILT]
Answer (3)

If E and G respectively denote energy and
gravitational
dimensions of (2021)
(1) (M [L2] [T1]
(3) IM] [LT[T]

constant, then g has the

(2) M2 [L] [T
(4) [M][LOT [T°]
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E whmib G syélwesr Symmed mmid LefuTiy 13.  Match List-I with List-1l (2022)
. . . E List-1 List-II
el ySLEDID PEOPLIS SIS, (@) | Gravitational M | 12Te
eTedTLIg OUDMIHESGLD LIflLoMeToThISETTEN60T: - gonstant (G)I RN
ravitationa ii - -
(1) [M?] [L2] [T1] (2) [M?] (L] [T°] O i moray || ]
(3) IMI [LT[T] (4) [M] [Lo1[T°] (c) | Gravitational (i) | LT
Answer (2) potential
(d) | Gravitational (iv) | [ML2 T2
. . ) intensity
A screw gauge gives the following readings Choose the correct answer from the options
when used to measure the diameter of a wire given below
Main scale reading: 0 mm (1) (&) - (i), (b) - (iv), (c) - (i), (@) - ()
Circular scale reading: 52 divisions ( ) (a) ( ) (b) ( ), (C) _ (i), (d) _ (iii)
Given that 1 mm on main scale corresponds to (3) (a) - (i), (b) - (i), () - (iv), (d) - (iii)
100 divisions on the circular scale. The ( ) ( ) (I) (b) ( ), (C) _ (i), (d) _ (iii)
diameter of the wire from the above data is Answer (4)
(1) 0.052 cm (2) 0.52 cm
(3) 0.026 cm (4) 0.26 cm 14. The area of a rectangular field (in m?) of length
QM Uearsbliulear el sdlemer semeil, @wm 55.3 m and breadth 25 m after rounding off the
Hpe seredl LweTuGSSILBL Gung), LeTeuHLD value for correct significant digits is (2022)
sl Gaemers HBADS. (1) 1382.5 (2) 14 x 102
1
(WPSeoTemLo SiaTeyBaHmed Siareli(B: O LOLLS. fr?\;v?lserx(;)o (4) 1382
el L ieneyBaned siemeli®: 52 ifleyseir
Wa6Tenio SiemeyEeedler 115115. eulL Sierey 1102. Kinematics deals with moton
Bameug 100 Uifleysemend GMGSLD 6T60Td
QBTB&SILL BeTers). Gohansiu 15. The x and y coordinates of the particle aF any
sreysafieSmie, Bssbiusr aiLib eremiay time are x = 5t - 2.1‘9 and y = 10t rgspectlvely,
" 5 where x and y are in meters and ¢ in seconds.
() 0.052 G&.15. (2) 052 Qg.5. The acceleration of the particle at t = 2 s is
(3) 0.026 a5.5. (4) 0.26 @g.5. (2017)
Answer (1) (1) -8 m/s? (20
(3) 5 m/s? (4) -4 m/s?
The dimensions [MLT2A-2] belong to the Answer (4)
(2022)
(1) Magnetic permeability 16.  Preeti reached the metro station and found that

(2) Electric permittivity
(3) Magnetic flux

(4) Self inductance
Answer (1)

Plane angle and solid angle have (2022)
(1) No units and no dimensions

(2) Both units and dimensions

(3) Units but no dimensions

(4) Dimensions but no units

Answer (3)

the escalator was not working. She walked up
the stationary escalator in time #. On other
days, if she remains stationary on the moving
escalator, then the escalator takes her up in
time f. The time taken by her to walk up on the
moving escalator will be (2017)

Mt-t 2) %

tity titz
s s
Answer (4)
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A rope is wound around a hollow cylinder of
mass 3 kg and radius 40 cm. What is the
angular acceleration of the cylinder if the rope
is pulled with a force of 30 N? (2017)

(1) 5 m/s? (2) 25 m/s?
(3) 0.25 rad/s? (4) 25 rad/s?
Answer (4)

A toy car with charge g moves on a frictionless
horizontal plane surface under the influence of
a uniform electric field E. Due to the force gE,
its velocity increases from 0 to 6 m/s in one
second duration. At that instant the direction of
the field is reversed. The car continues to
two more seconds under the
influence of this field. The average velocity and
the average speed of the toy car between 0 to
3 seconds are respectively (2018)

(1) 121 m/s, 3.5 m/s (2) 1 m/s, 3 m/s

(3) 2 m/s, 4 m/s (4) 1.5m/s, 3 m/s
Answer (2)

move for

The moment of the force, F =41+ 5j -6k at
(2, 0, — 3), about the point (2, — 2, — 2), is given
by (2018)
(1)-71-8j-4k
(38)-81-4j-7k
Answer (4)

The x and y coordinates of the particle at any
time are x = 5t — 2# and y = 10t respectively,
where x and y are in meters and t in seconds.
The acceleration of the particle at t = 2 s is
(2019)

(1) -8 m/s? 20
(3) 5 m/s? (4) -4 m/s?
Answer (4)

21,

22,

23.
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Preeti reached the metro station and found that
the escalator was not working. She walked up
the stationary escalator in time #. On other
days, if she remains stationary on the moving
escalator, then the escalator takes her up in
time . The time taken by her to walk up on the
moving escalator will be (2019)

(1) t—t (2) 222

tity tity
s s
Answer (4)

A rope is wound around a hollow cylinder of
mass 3 kg and radius 40 cm. What is the
angular acceleration of the cylinder if the rope
is pulled with a force of 30 N? (2019)

(1) 5 m/s? (2) 25 m/s?
(3) 0.25 rad/s? (4) 25 rad/s?
Answer (4)

The speed of a swimmer in still water is 20
m/s. The speed of river water is 10 m/s and is
flowing due east. If he is standing on the south
bank and wished to cross the river along the
shorter path, the angle at which he should
make his strokes w.r.t. north is given by:
(2019)

(1) 30° west
(3) 60° west
Answer (1)

(2) 0°
(4) 45° west

The angular speed of the wheel of a vehicle is
increased from 360 rpm to 1200 rpm in 14
second. Its angular acceleration is, (2020)

(1) 1 rad/s? (2) 2r rad/s?

(3) 28x rad/s? (4) 120% rad/s?
Answer (2)

9150021999 3
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A person sitting in the ground floor of a building
notices through the window, of height

1.5 m, a ball dropped from the roof of the
building crosses the window in 0.1 s. What is
the velocity of the ball when it is at the topmost
point of the window? (g—10 m/s?) (2020)

(1) 20 m/s (2) 15.5m/s
(3) 14.5m/s (4) 4.5 m/s
Answer (3)

A small block slides down on a smooth inclined
plane, starting from rest at time t= 0. Let S, be
the distance travelled by the block in the

interval t = n— 1 to t= n. Then, the ratio Sj’:l is
(2021)

555 @)=

®) e O

I = 0 eeid CrISHED, QFML&ESHSHD Gliiey
HlemeouleSipbs @@ Al &lemL., euPEULPLILITEDT
smugensdHed G sfl@mgl. t=n—1 uledambha ¢ =

n 6T60Tm BemL66uerfluden, SHL_6mLLLITED
Lwleoofl&alIL(BLD OFTemeve), S, eTeoTs. Sf:l eTE)ILD
H&H6)| TeOTLIS)!:

555 @)=

@) O

Answer (3)

A uniform rod of length 200 cm and mass 500
g is balanced on a wedge placed at 40 cm
mark. A mass of 2 kg is suspended from the
rod at 20 cm and another unknown mass ‘m'’ is
suspended from the rod at 160 cm mark as
shown in the figure. Find the value of ‘m’ such
that the rod is in equilibrium. (g = 10 m/s?)
(2021)

0 20cm 40cm 160 cm

28.
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200 500

& Hemmuwb
QBMETOTLOGN(H &IMeoT FHeoor([H, HOT 40 6F.15.

g5,  Harupld

SMHUSLIged  emeusSSLILL@BeTeT  Fnlf(pemeotuied
UL SFHl6d
sMiLiu (Betereummi, 20 6&15. 6gmemeveisd 2

sLhleneouiled SMEDF).

A& Hewm edTMID, 'm Blemmn  6\&MevoTL
oHemne Heom, 160 6815  GHuiligeid
S600T19.651(HIh )
SHEUTLMeoTE|  &loflemevuield  SiemLoeUSMETE0T 'm’

g mralsedlL UL (BelTemenT.

a5 wHINemeotd sevorLils. (g = 10 B/eN?)

0 20cm 40cm 160 cm

A
2kg

1

(1) - .8, (2) f.a.
(3) ; .8, (4) < A.8.
Answer (1)

A particle moving in a circle of radius R with a
uniform speed takes a time T to complete one
revolution. If this particle were projected with the
same speed at an angle ‘0’ to the horizontal, the
maximum height attained by it equals 4R. The
angle of projection, 6, is then given by: (2021)

1

(1) 0 = sin (22-)?

1
2

(2) 6 = cos™! (g—TZ)

R 2R
3 1
(8) 6 =cos™ (;271;)2 (4) 8 = sin" (%)2

R ymb e&netori eulLgdHled &omeor GeussGsn(B
B&BD Qb SIS, Q@ Sndulensor (P9&s 7 GBI
B 5815 Q&MeTHME). 8556
SHemL oL L 5Bz ) eI GammevordHled FLOLDTEOT

&IS6T,
GCoussGasn(B  erMLILIgelT, SiF SeBLWD 6B
2 wmb 4R &G FNGD. iGedT ermleyd B&mevord
'0’ auphIBLILBIS) eTeTLS!:
1 1

2

(1) 0 = sint (24°)° (2) 0 = cos ()

7R R
z 1
(3) 8 = cos™ (;27’;)2 (4) 6 = sin-! (%)2

Answer (1)

9150021999 4
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A car starts from rest and accelerates at 5
m/s2. At t = 4 s, a ball is dropped out of a
window by a person sitting in the car. What is
the velocity and acceleration of the ball at { = 6
s? (2021)

(1) 20 V2 m/s, 10 m/s?

(2) 20 m/s, 5 m/s?

(3)20 m/s, O

(4)20 V2 m/s, O

®wm &M e Heveouledmha sieurkid), 5 /6l
aem  eigdHed  (PpHESWEHLADG.  Hnifled
SIDIHEI6TET (5 HLIT, 860160160 SUHILING, t = 4 6.
eretTn GrIdSHed Q@b LbHlemerr G GurBHD.
t=6 &l e CrIsHled
SHemsGeusld WLOHMID (WESHSD  SpEWieuDT6dT

SiILphHeors)

(WemmWIMeoT WHIEHET wnemeu? (g = 10 /e
6T60TS O\HITEITSD).

1) 20 V2 15/6, 10 15/6M2

2) 20 ib/e, 5 15/ef?

3) 20 /e, &1

4) 20V2 18/6X, f)

Answer (1)

(
(
(
(

The angular speed of a fly wheel moving with
uniform angular acceleration changes from
1200 rpm to 3120 rpm in 16 seconds. The
angular acceleration in rad/s? is (2022)

(1) 12m (2) 1041
(3) 2w (4) 4w
Answer (4)

The ratio of the distances travelled by a freely
falling body in the 1st, 2nd 3 and 4t second
(2022)
(1)1:3:5:7
(3)1:2:3:4
Answer (1)

2)1:1:1:1
(4)1:4:9:16

33.
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32.

The displacement-time graphs of two moving
particles make angles of 30° and 45° with the
x-axis as shown in the figure. The ratio of their
respective velocity is (2022)

o displacement->

(11:2 (2)1:4/3
(3)V3:1

Answer (2)

A ball is projected with a velocity, 10 ms-1, at
an angle of 60° with the vertical direction. Its
speed at the highest point of its trajectory will
be (2022)

(1) 5 ms (2) 10 ms™!
(3) Zero (4) 5V3 ms
Answer (4)

1103. Laws of Motion

Two blocks A and B of masses 3m and m
respectively are connected by a massless and
inextensible string. The whole system is
suspended by a massless spring as shown in
figure. The magnitudes of acceleration of A
and B immediately after the string is cut, are
respectively (2017)

g g
M35
@)%, 9
Answer (3)

9150021999 5
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Two discs of same moment of inertia rotating
about their regular axis passing through centre
and perpendicular to the plane of disc with
angular velocities o1 and w2. They are brought
into contact face to face coinciding the axis of
rotation. The expression for loss of energy
during this process is (2017)

(1) £ (@ — 0,)? (2) 21 (01 + ®,)?
(3) 71 (01 — ©;)?

Answer (3)

(4) I (01 — @)

One end of string of length /is connected to a
particle of mass ‘m and the other end is
connected to a small
horizontal table. If the particle moves in circle
with speed ‘v, the net force on the particle

peg on a smooth

(directed towards center) will be (T represents
the tension in the string) (2017)

(1) Zero 2T
(3) T+™ (4) T-"2
Answer (2)

A body initially at rest and sliding along a
frictionless track from a height h (as shown in
the figure) just completes a vertical circle of
diameter AB = D. The height h is equal to
(2018)

(3):D (4)2D

Answer (4)

39.

40.
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38.

Which one of the following statements is

incorrect? (2018)

(1) Frictional force opposes the relative
motion.

(2) Limiting value of static friction is directly
proportional to normal reaction.

(3) Rolling friction is smaller than sliding
friction.

(4) Coefficient of sliding friction has dimensions
of length.

Answer (4)

A block of mass m is placed on a smooth
inclined wedge ABC of inclination 6 as shown
in the figure. The wedge is given an
acceleration ‘a’ towards the right. The relation
between a and 6 for the block to remain

stationary on the wedge is (2018)

A
m
a
//Je

C B

= g
(1)a=gcosé (2)a_5m9

—_49 _
(3)a= p—"- 4)a=gtano
Answer (4)

A mass m is attached to a thin wire and whirled
in a vertical circle. The wire is most likely to
break when: (2019)

(1) the mass is at the highest point

(2) the wire is horizontal

(8) the mass is at the lowest point

(4) inclined at an angle of 60° from vertical
Answer (3)

9150021999 6
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When an object is shot from the bottom of a
long smooth inclined plane kept at an angle
60° with horizontal it can travel a distance x1
along the plane. But when the inclination is
decreased to 30° and the same object is shot
with the same velocity, it can travel x2 distance.
Then x1: x2 will be: (2019)

(1)1:v2 @V2:1
(3)1: V3 (4)1:2V3
Answer (3)

A particle moving with velocity V is acted by
three forces shown by the vector triangle PQR.
The velocity of the particle will : (2019)

(1) increase

(2) decrease | '\.\

(3) remainconstant R Q

4) change according to the smallest force
QR

Answer (3)

Two particles A and B are moving in uniform
circular motion in concentric circles of radii ra
and rs with speed va and vs respectively. Their
time period of rotation is the same. The ratio of
angular speed of A to that of B will be: (2019)

(1)ra:rs (2) va:ve
(3) rs:ra 4)1:1
Answer (4)

A block of mass 10 kg is in contact against the
inner wall of a hollow cylindrical drum of radius
1 m. The coefficient of friction between the
block and the inner wall of the cylinder is 0.1.
The minimum angular velocity needed for the
cylinder to keep the block stationary when the
cylinder is vertical and rotating about its axis,
will be: (g = 10 m/s?)

(1) V10 rad/s ) g rad/s
(3) 10 rad/s (4) 10 nrad/s
Answer (3)

45.

46.

47.
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CHENNAI | KOVAI | MADURAI

Calculate the acceleration of the block and
trolly system shown in the figure. The
coefficient of kinetic friction between the trolly
and the surface is 0.05. (g = 10 m/s?, mass of
the string is negligible and no other friction
exists). (2020)

Trolly

10 kg o

(ONO]

Block

(2) 1.25 m/s?
(4) 1.66 m/s?

(1) 1.00 m/s?
(3) 1.50 m/s?
Answer (2)

A ball of mass 0.15 kg is dropped from a height
10 m, strikes the ground and rebounds to the
same height. The magnitude of impulse
imparted to the ball is (g = 10 m/s?) nearly
(2021)

(1) 1.4 kg m/s (2) 0 kg m/s

(3) 4.2 kg m/s (4) 2.1 kg m/s

10 8Ll 2 wnsHlefmha SGY Gumlu@Bbd 015
&é. Hlewn 6HMETUILOSTIH LbHE, SHeDTemIS
esLB &0 2 unsHne Wetd HmbyHng.
SLHEISHS eflGSIIGBLD SH600TSHSH1SHSSHS DST6T
66001 LOAIIL| 6T60TLIE IMSSNLY (g = 10 L5/6f7):

(1) 1.4 H.&. 15/e (2) 0 A.&. 15/e

(3) 4.2 &.&. 15/el (4) 21 H.4. B/
Answer (3)

1104. Work, Energy and Power
Consider a drop of rain water having mass 1 g
falling from a height of 1 km. It hits the ground
with a speed of 50 m/s. Take g constant with a
value 10 m/s2. The work done by the
(i) gravitational force and the (ii) resistive force
of air is (2017)

(1) (i) 10 J (ii) -8.75 J
(2) (i) -10 J (ii) -8.25 J
(3) (i) 1.25 J (ii) -8.25 J
(4) (i) 100 J (ii) 8.75 J
Answer (1)

9150021999 7
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A moving block having mass m, collides with
another stationary block having mass 4m. The
lighter block comes to rest after collision. When
the initial velocity of the lighter block is v, then
the value of coefficient of restitution (e) will be
(2018)

(1)0.8 (2) 0.25
(3) 0.5 (4) 0.4
Answer (4)

Body A of mass 4m moving with speed u
collides with another body B of mass 2m, at
rest. The collision is head on and elastic in
nature. After the collision the fraction of energy
lost by the colliding body A is: (2019)

(M5 (@)

9
4

(3)3 (4)
Answer (2)

A point mass 'm' is moved in a vertical circle of
radius 'r' with the help of a string. The velocity
of the mass is /7 gr at the lowest point. The
tension in the string at the lowest point is
(2020)

(1) 1 mg (2) 6 mg
(3) 7 mg (4) 8 mg
Answer (4)

A particle is released from height ‘S’ from the
surface of the Earth. At a certain height its
kinetic energy is three times its potential
energy. The height from the surface of earth
and the speed of the particle at that instant are
respectively (2021)

(13, /i ()7, %
@y @i

52.
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yelurider  S' 2 wrsHedmhe ©G  Hiee
eflGelsslL@Ang. eUlULLasT® 2 WrsHsle,
SiHe0T BWIHS HOMeD, SiHeoT [HlemevwimHmedledr
(PDLRISMNGD. SihS HETOTSHS60, SHIHETEH 2 WD

wHNID Geusd Sp&lleney (PenmGEL:

M. 2 @3,
@ 2 @s, e

Answer (1)

Water falls from a height of 60 m at the rate of
15 Kkg/s to operate a turbine. The losses due to
frictional force are 10% of the input energy.
How much power is generated by the turbine?
(g =10 m/s?) (2021)

(1) 7.0 kW (2) 10.2 kKW

(3) 8.1 kKW (4) 12.3 KW

QM &LPVFSETSHS M6 (LIT6ML6T) QFWIEVNSHS,
Boneorg 15 Hd/el eretim  elinsHled, 60 6.
o ursHedmhay B elpdng. o mmiey
eflemauleotned UGB @l serTeuet, 2 eTeil (B

SOl 10% HGD. SbHS &PED EHBITSHSMED

(Liewuedt) o (eundslU@BL  Hpers  Sierey
wing? (g = 10 b/el?)

(1) 7.0 kW (2) 10.2 kW

(3) 8.1 kKW (4) 12.3 kW

Answer (3)

A shell of mass m is at rest initially. It explodes
into three fragments having mass in the ratio 2
: 2 : 1. If the fragments having equal mass fly
off along mutually perpendicular directions with
speed v, the speed of the third (lighter)
fragment is (2022)

(1) ¥2v (2) V2v
@) v (4)V2v
Answer (1)

9150021999 8



54.

55.

56.

57.

VETRII NEET GATEWAY

Academy for NEET Coaching

An electric lift with a maximum load of 2000 kg
(lift + passengers) is moving up with a constant
speed of 1.5 ms-'. The frictional force
opposing the motion is 3000 N. The minimum
power delivered by the motor to the lift in watts
is : (g =10 ms) (2022)
(1) 34500

(3) 23000

Answer (1)

(2) 23500
(4) 20000

The energy that will be ideally radiated by a
100 kW transmitter in 1 hour is (2022)

(1) 36 x 105 J (2)1 x10%J

(3)36 x 107 J (4) 36 x 104 J
Answer (3)

1105. Motion of System of Particles and
rigid body

Which of the following statements are correct?

(2017)

(a) Centre of mass of a body always coincides
with the centre of gravity of the body.

(b) Centre of mass of a body is the point at
which the total gravitational torque on the
body is zero

(¢) A couple on a body produce both
translational and rotational motion in a
body.

(d) Mechanical advantage greater than one
means that small effort can be used to lift a
large load.

(1) (c) and (d)

(3) (a) and (b) (4) (b) and (c)

Answer (2)

Three objects, A: (a solid sphere), B: (a thin
circular disk) and C: (a circular ring), each
have the same mass M and radius R. They all
spin with the same angular speed w about their
own symmetry axes. The amounts of work (W)
required to bring them to rest, would satisfy the
relation (2018)

(1) We> Wa> Wc
(3) We > Wi > Wa

(2) Wa > Ws > Wc
(4) Wa > Wc > Ws

Answer (3)

58.

59.

60.

61.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

A solid sphere is, rotating freely about its
symmetry axis in free space. The radius of the
sphere is increased keeping its mass same.
Which of the following physical quantities
would remain constant for the sphere?

(1) Rotational kinetic energy (2018)

(2) Moment of inertia

(3) Angular velocity

(4) Angular momentum

Answer (1)

A solid sphere is in rolling motion. in rolling
motion a body possesses translational kinetic
energy (K:) as well as rotational kinetic energy
(Kr) simultaneously. The ratio K; : (K: + K;) for
the sphere is (2018)

(1)10:7 (2)5:7
(3)7:10 4)2:5
Answer (2)

A disc of radius 2m and mass 100 kg rolls on a
horizontal floor. Its centre of mass has speed
of 20 cm/s. How much work is needed to stop
it? (2019)

(134 (2) 30 kJ
(3)2J 41J
Answer (1)

A solid cylinder of mass 2 kg and radius 4 cm
is rotating about its axis at the rate of 3 rpm.
The torque required to stop after 2m
revolutions is : (2019)
(1)2x 10 Nm
(3)12x 10N m

Answer(1)

(2)2 x 108N m
(4)2 x 105N m

9150021999 9



62.

63.

VETRII NEET GATEWAY

Academy for NEET Coaching

Three identical spheres, each of mass M, are
placed at the corners of a right angle triangle
with mutually perpendicular sides equal to 2 m
(see figure). Taking the point of intersection of
the two mutually perpendicular sides as the
origin, find the position vector of centre of
mass. (2020)

M
2m
M.
M'T !
(1) (@ +]) (2)2 (2 +])
(3) (¢ +) (4)2 (2 +])
Answer (4)

From a circular ring of mass ‘M and radius ‘R
an arc corresponding to a 90° sector is
removed. The moment of inertia of the
remaining part of the ring about an axis
passing through the centre of the ring and
perpendicular to the plane of the ring is ‘K
times ‘MR?. Then the value of ‘K is (2021)

(1) < (2) 2
(3) 2

1
M Beopupd R SHI(PD COSTETOILOSM([H 6ULL

(4) 5

4

algel euememuUSSHeT 90° eulLlLGdluleors
alLeled ®em BéslLBADE. euememSHeiT
smoWD UG OIFIID SHFSMEDTL EOLIMIBSEILD,
SHHDS ~ QEHIGSBTHEYD,
rehFilpEGD euememill LGSlulleors Hlemeolod

QUEMETILIS & 60T

Swiyd Smesr, MR uleorey 'K' oL@ ereofled,
'K’ ulleors A eredTus:
1
(1) 2 (2)
7

@) 3 (4)

8
Answer (2)

DR AW

64.

65.

66.

67.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

Two objects of mass 10 kg and 20 kg
respectively are connected to the two ends of a
rigid rod of length 10 m with negligible mass.
The distance of the center of mass of the
system from the 10 kg mass is (2022)

(1)10m (2)5m
(3)='m (4)=m
Answer (4)

The ratio of the radius of gyration of a thin
uniform disc about an axis passing through its
centre and normal to its plane to the radius of
gyration of the disc about its diameter is
(2022)
(1)4:1
(3)2:1
Answer (4)

(2)1:2
(4)V2:1

1106. Gravitation
The acceleration due to gravity at a height 1

km above the earth is the same as at a depth
d below the surface of earth. Then (2017)

(1) d=2km (2)d=%km
(3) d=1km (4) d=2km
Answer (1)

Two astronauts are floating in gravitational free

space after having lost contact with their

spaceship. The two will: (2017)

(1) Will become stationary

(2) Keep
between them

floating at the same distance
(3) Move towards each other

(4) Move away from each other

Answer (3)

9150021999 10
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70.

71.
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The kinetic energies of a planet in an elliptical
orhit about the Sun, at positions A, Band C are
Ka, Ks and Kg, respectively. AC is the major
axis and SB is perpendicular to AC at the
position of the Sun S as shown in the figure.
Then (2018)

(1) K < Ka < Kc (2) Ka > K > K¢
(3) Ka < Ks < Kc (4) Ks > Ka > Kc
Answer (2)

If the mass of the Sun were ten times smaller

and the universal gravitational constant were ¢

ten times larger in magnitude, which of the

following is not correct? (2018)

(1) Time period of a simple pendulum on the
Earth would decrease.

(2) Walking on the ground would become
more difficult.

(3) Raindrops will fall faster.

(4) 'g' on the Earth will not change.

Answer (4)

A body weighs 200 N on the surface of the
earth. How much will it weigh half way down to
the centre of the earth? (2019)

(1) 150 N (2) 200 N

(3) 250 N (4) 100N

Answer (4)

The work done to raise a mass m from the
surface of the earth to a height h, which is
equal to the radius of the earth is: (2019)

(1) mgR (2) 2 mgR
(3) 3 mgR (4) 2 mgR
Answer (3)

72.

73.

74.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

What is the depth at which the value of
acceleration due to gravity becomes % times

the value that at the surface of earth? (radius
of earth = R) (2020)

(M ) =

n n?

R(n-1) Rn
(3) 2o (4)
Answer (3)

The escape velocity from the Earth’s surface is
v. The escape velocity from the surface of
another planet having a radius, four times that
of Earth and same mass density is (2021)

(1) 4v (2 v

(3) 2v (4) v

yeltumineS mnba), eGUB HensBeusd ereiTLg),
v S&Wb. oluleors SpTHSledT HMEdTG LOLIHKIEG
SHI(PD  &WMeoT [Hledm SILTSHHD e\&mevorL

wpemn  Csmers  urldeSphg, — eNBUB

FHlemsGeusLoneors:

(1) 4v (2) v
(3) 2v (4) 3v
Answer (1)

A particle of mass ‘m is projected with a
velocity v = kV, (k < 1) from the surface of the
earth.
(Ve = escape velocity) The maximum height
above the surface reached by the particle is
2021

(1) 2 @ AL
@A) @)

yell Guouminfedmmha v = kV. (k < 1) eredim
SHlemaBeuss5B8aM(H 'm Blemm  E\BMEOTL O\SN([H
gl&eT erlwin@GEDEL. (V. = elBuB HlemsGeusid)
Guouriing GCuoGe, siser 6getm G0
GILIBLO 2_WITLD 6TEOTLIS)!:

OFe= @A)
@ A @
Answer (1)
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A body of
gravitational force of 3.0 N, when placed at a

mass 60 g experiences a

particular point. The magnitude of the
gravitational field intensity at that point is

(2022)

(1) 20 N/kg (2) 180 N/kg
(3) 0.05 N/kg (4) 50 N/kg
Answer (4)

1107. Properties of Bulk Matter

A U tube with both ends open to the
atmosphere, is partially filled with water. Oil,
which is immiscible with water, is poured into
one side until it stands at a distance of 10 mm
above the water level on the other side.
Meanwhile the water rises by 65 mm from its
original level (see diagram). The density of the
oil is (2017)

Qil

(1) 928 kg m=3
(3) 425 kg m-3
Answer (1)

(2) 650 kg m-3
(4) 800 kg m-3

The bulk modulus of spherical object is ‘B'. If it
is subjected to uniform pressure ‘p, the
fractional decrease in radius is (2017)

1= @2

3B B
(35

Answer (1)

78.

79.

80.

81.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

A small sphere of radius ‘r’ falls from rest in a
viscous liquid. As a result, heat is produced
due to viscous force. The rate of production of
heat when the sphere attains its terminal
velocity, is proportional to (2018)

(1) rd (2) r?

@)r (4) rt

Answer (1)

Two wires are made of the same material and
have the same volume. The first wire has
cross-sectional area A and the second wire
has cross-sectional area 3A. If the length of the
first wire is increased by Al on applying a force
F, how much force is needed to stretch the
second wire by the same amount? (2018)

(1) 4F (2) 6F
(3) 9F (4) F
Answer (3)

When a block of mass M is suspended by a
long wire of length L, the length of the wire
becomes (L+/). The elastic potential energy
stored in the extended wire is: (2019)

(1) Mg/ (2) MgL
(3) 5 Mgl (4) > MglL
Answer (3)

A soap bubble, having radius of 1 mm, is
blown from a detergent solution having a
surface tension of 25 x 10 -2N/m. The
pressure inside the bubble equals at a point Zo
below the free surface of water in a container.
Taking g = 10 m/s?, density of water = 103
kg/ms, the value of Zo below the free surface of
water in a container. Taking g=10 m/s2, density
of water = 108 kg/m3, the value of Zo is: (2019)

(1) 100 cm (2) 10 cm
(3) 1cm (4) 0.5 cm
Answer (3)

9150021999 12
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A copper rod of 88 cm and an aluminum rod of
unknown length have their increase in length
independent of increase in temperature. The
length of aluminum rod is : (0 cu = 1.7 x 105 K-
and a a=2.2 x 10°° K1) (2019)

(1)6.8cm (2) 113.9 cm
(3)88cm (4) 68 cm
Answer (4)

A small hole of area of cross-section 2 mm? is
present near the bottom of a fully filled open
tank of height 2 m. Taking g = 10 m/s?, the rate
of flow of water through the open hole would
be nearly (2019)
(1) 12.6 x 106 m?¥’s
(3) 2.23 x 106 m35s
Answer (1)

(B) 8.9 x 10-6 m3¥s
(C)6.4 x 10® m3s

A liquid does not wet the solid surface if angle
of contact is (2020)

(1) zero (2) equal to 45°
(3) equal to 60° (4) greater than 90°
Answer (4)

The velocity of a small ball of mass M and
density d, when dropped in a container filled
with glycerine becomes constant after some
time. If the density of glycerine is g , then the
vscous force acting on the ball will be (2021)

(1) 2Mg (%

2

(3) Mg (4) Mg

M flemn oI d SILTSHS Qsmeorasnm friw
ubdlemenr, Herflarfleofleormed Birdudu’ L
asnaTeESHe0 eflps Qs aumes, g
SDIGH60T HlemaGeausmsid

Grrsdled LOMMTE)

siemwdEng. Heflsflellenr SILTSHSH g ereufley,

ubdledr 15& eFwebLBLD LTéwied elflems eredrLg):

(1) 2Mg (2) =2
(3) Mg (4) = Mg
Answer (2)

87.

88.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

86.

A spherical ball is dropped in a long column of
a highly viscous liquid. The curve in the graph
shown, which represents the speed of the ball
(v) as a function of time (1) is (2022)

'UC

B

(e
Answer (4)

If a soap bubble expands, the pressure inside
the bubble (2022)

(1) Remains the same

(2) Is equal to the atmospheric pressure

(3) Decreases

(4) Increases

Answer (3)

Given below are two statements: One is
labelled as Assertion (A) and the other is
labelled as Reason (R).

Assertion (A): The stretching of a spring is
determined by the shear modulus of the
material of the spring.

Reason (R): A coil spring of copper has more
tensile strength than a steel spring of same
dimensions.

In the light of the above statements, choose
the most appropriate answer from the options
given below (2022)

(1) (A) is true but (R) is false

(2) (A) is false but (R) is true

(3) Both (A) and (R) are true and (R) is the
correct explanation of (A)

(4) Both (A) and (R) are true and (R) is not the
correct explanation of (A)

Answer (1)
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1108. Thermodynamics

Thermodynamic processes are indicated in the 9. A s.pherical black body with a radius of 12 ?m
following diagram. (2017) radiates 450 watt power at 500 K. If the radius

were halved and the temperature doubled, the

Pt power radiated in watt would be (2017)

(1) 1800 (2) 225

(3) 450 (4) 1000

Ans: (1)

> 93. The volume (V) of a monatomic gas varies with

Match the following: its temperature (T), as shown in the graph. The
Column =1 Column =1l ratio of work done by the gas, to the beat
P) Process | (a) Adiabatic absorbed by it, when it undergoes a change
Q) Process (b) Isobaric from state A to state B, is (2018)
R) Process llI (c) Isochoric v
S) Process IV (d) Isothermal T

1)
2)
)

P-d Q->bR—>aS—>c

(
(
(
(
(
(
(
(

P—>a,Q—->c¢,R—>d,S—>b B
3) P»c,Q—»aR—->d S—b %
4 P>c,Q—->d R—>bS—>a o -
Ans: (3) )
()3 (2)2
A Carnot engine having an efficiency of — as heat 2 2
o . 10 (3) 3 (4) -
engine, is used as a refrigerator. If the work done
Answer (3)

on the system is 10 J, the amount of energy
absorbed from the reservoir at lower temperature

94. The efficiency of an ideal heat engine working

is between the freezing point and boiling point of

(1) 100J (21J water, is (2017)

(3) 90 (4)99J (1) 6.25% (2) 20%

Ans: (3)

(3) 26.8% (4) 12.5%

Two rods A and B of different materials are Answer (3)
welded together as shown in figure. Their thermal
conductivites are Ki and Ke. The thermal 95 A sample of 0.1 g of water at 100°C and

conductivity of the composite rod will be

TT
DSV

normal pressure (1.013 x 10°> Nm=2) requires
54 cal of heat energy to convert to steam at
100°C. If the volume of the steam produced is

AN 167.1 cc, the change in internal energy of the
d . sample, is (2017)
(1) 2(K1 + K2) (2) % (1)42.2J (2) 208.7 J
(3) 3(K12+ K2) 4) Ki + Ke (3)104.3J (4)84.5J
Ans: (2) Answer (2)

9150021999
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In which of the following processes, heat is
neither absorbed nor released by a system?
(2019)

(1) isothermal
(8) isobaric
Answer (2)

(2) adiabatic
(4) isochoric

The P-V diagram for an ideal gas in a piston
cylinder assembly undergoing a
thermodynamic process is shown in the figure.
The process is (2022)

Final
state

Initial
state

(1) isothermal
(8) isochoric
Answer (4)

(2) adiabatic
(4) isobaric

The efficiency of a Carnot engine depends
upon (2020)

(1) the temperature of the source only

(2) the temperature of the sink only

(8) the temperatures of the sources and sink
(4) the volume of the cylinder of the engine
Answer (3)

Three stars A, B, C have surface temperatures
Ta, Ts, Tc respectively. Star A appears bluish,
star B appears reddish and star C yellowish.
Hence, (2020)
(1) Ta>Te>Ts
(3) Te>Tc>Ta
Answer (1)

(2) Ta>Te>Tc
(4) Te>Te>Ta

A cup coffee cools from 90°C to 80°C in t
minutes, when the room temperature is 20°C.
The time taken by a similar cup of coffee to
cool from 80°C to 60°C at a room temperature
same at 20°C is (2021)

(1) =t
(3) 5t

(2=t
4)—t

13

101.

102.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

siemp  QeuliLflemey, 20°C eredimemow|d GLMF),
e Canmlismusd &, 90°C uledwmnha 80°C &6 ¢
Bl s56d GeflfeuemL gl siemm aeuliLBlemev,
3iBs 20°C eeimemwwd Gungl, &&556SMTH
Gamiemus &mil 80°C uleblpbg 60°C &6

G6IIT UM USNHSHTEOT &HTEV Si6NT6Y 6TEITLIS:

5 13
Mt (@)t
(3) =t (4) =t
Answer (1)
An ideal gas undergoes four different

processes from the same initial state as shown
in the figure below. Those processes are
adiabatic, isothermal, isobaric and isochoric.
The curve which represents the adiabatic
process among 1, 2, 3 and 4 is (2022)

H
P
1‘ 4
3
2
1
—>V
(13 (2) 4
(3)1 4)2
Answer (4)

1109. Behaviour of Perfect Gas and Kinetic
Theory

A gas mixture consists of 2 moles of Oz and 4
moles of Ar at temperature T. Neglecting all
vibrational modes, the total internal energy of
the system is (2017)

(1) 11 RT (2)4 RT
(3) 15 RT (4)9 RT
Answer (1)
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At what temperature will the rms speed of
oxygen molecules become just sufficient for
escaping from the Earth's atmosphere? (2018)
(Given:

Mass of oxygen molecule (m) = 2.76 x 10 —26)

kg

Boltzmann's constant kg = 1.38 x 10 -23 JK -1)
(1) 5.016 x 10* K (2) 8.360 x 104 K
(3) 2.508 x 10 K (4)1.254 x 104 K
Answer (2)

A gas mixture consists of 2 moles of Oz and 4
moles of Ar at temperature T. Neglecting all
vibrational modes, the total internal energy of
the system is (2019)
(1) 11 RT

(3) 15 RT

Answer (1)

(2) 4 RT
(4) 9 RT

Increase in temperature of a gas filled in a
container would lead to: (2019)

(1) increase in its mass

(2) increase in its kinetic energy

(8) decrease in its pressure

(4) decrease in intermolecular distance
Answer (2)

The Mean Free Path / for a gas molecule
depends upon diameter, d of the molecule as
(2020)

1 1

(1)l - (2) /oo;
(3)lod (4) I oo P
Answer (2)

An ideal gas equation can be written as P =
0

where p and Mo are respectively,

(1) Number density, mass of the gas
(2) Mass density, mass of the gas
(3) Number density, molar mass

(4) Mass density, molar mass
Answer (4)

PRT

108.

109.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

Match Column - | and Column - Il and
choose the correct match from the given
choices. (2021)

Column - | Column - I
(A) Root mean square speed
of gas molecules (P) § nmv?2
(B) Pressure exerted by ideal gas (Q) %
(C) Average kinetic energy (R) ; RT
of a molecule
(D) Total internal energy of 1 mole
Of a diatomic gas (S) % ksT
(1) (A) = (R), (B) = (Q), (C) = (P), (D) - (S)
(2) (A) = (R), (B) = (P), (C) = (S), (D) — (Q)
(3) (A) = (Q), (B) = (R), (C) = (S), (D) - (P)
(4) (A)-(Q), (B) = (P), (C) = (S), (D) - (R)
foedb - | womop Hred - | pHweunemmll
eunmsd, een@ssiulL  esifleysefeSmhal,
Fflwimeor OUNHSSSHH ement 6\&Ifley O\FLIG.
1Bimed - | Blmed - |l
(A) eummuy cpev&snMISH6Ts (Bl
sonafluledr eui&e eLP6ULD P) % nmv=
(B) mebedliebr eumujeleoTmed
QEQISBILIBLD SH(PSHLD @ >~
C) @@ eevéem rleng) sansl
Bw&s HMHDE (R) g RT
(D) exf o) eumwjeXleor GLomenigsssmeot
CIOMSHS 2_6Tenmibhe SHHMed (S) 3 ksT
(1) (A) = (R), (B) = (Q), (C) - (P), (D) - (S)
(2) (A) = (R), (B) = (P), (C) - (S), (D) = (Q)
(3) (A)=(Q), (B) = (R), (C) = (S), (D) - (P)
(4) (A)-(Q), (B) = (P), (C) = (S), (D) - (R)

Answer (4)

The volume occupied by the molecules
contained in 4.5 kg water at STP, if the
intermolecular forces vanish away is (2022)
(1)5.6 x 103 m3 (2) 5.6 m?

(3) 5.6 x 106 m3 (4) 5.6 x 108 m3
Answer (2)
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1110. Oscillations and Waves

A spring of force constant k is cut into lengths
of ratio 1 : 2 : 3. They are connected in series
and the new force constant is kK. Then they are
connected in parallel and force constant is k.
Then K : K’is (2017)

(1)1:14 (2)1:6
(3)1:9 4)1:11
Ans: (4)

The two nearest harmonics of a tube closed at
one end and open at other end are 220 Hz and
260 Hz. What is the fundamental frequency of
the system?

(1) 40 Hz (2) 10 Hz
(3) 20 Hz (4) 30 Hz
Ans: (3)

A particle executes linear simple harmonic
motion with an amplitude of 3 cm. When the
particle is at 2 cm from the mean position, the
magnitude of its velocity is equal to that of its
acceleration. Then its time period in seconds is
(2017)

(12 2=
(@2 (4) %
Ans: (4)

A pendulum is hung from the roof of a
sufficiently high building and is moving freely to
and fro like a simple harmonic oscillator. The
acceleration of the bob of the pendulum is 20
m/s® at a distance of 5 m from the mean
position. The time period of oscillation is (2018)

(1) 2s @) ms
(3) 2w s 4)1s
Answer (2)

114.

115.

116.

117.

118.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

The displacement of a particle executing
simple harmonic motion is given by

IM=Ao+ Asinwt + B coswt

Then the amplitude of its oscillation is given by:
(2019)

(1) Ao + VA? + B? (2) VAZ + B2
(3) /A0% + (A + B)? (4) A+ B
Answer (2)

Average velocity of a particle executing SHM in
one complete vibration is: (2019)

(1)22 2) Aw

2
Aw?

(3) =~

2
Answer (4)

(4) Zero

A force F = 20 + 10y acts on a particle in y-
direction where F is in newton and y in meter.
Work done by this force to move the particle
fromy=0toy=1mis:(2019)

(1)304J (254

(3)254J (4)20J

Answer (3)

Identify the function which represents a
periodic motion. (2020)

(1) et (2) et

(3) loge(wt) (4) sinot + coswt
Answer (4)

A spring is stretched by 5 cm by a force 10 N.
The time period of the oscillations when a
mass of 2 kg is suspended by it is (2021)

(1) 0.628 s (2) 0.0628 s

(3)6.28 s (4)3.14s

& 10 B elenguiened Q@ &merelled 5 6&.L5.
S1FHeAmHE 2 &.&.
Hlemmewnedtn Osniselllu@n Gurgl, Siseor

BrwenL Hmg).

SIEMEVEYBHEHSHSHTET BTV GIBITLD ETEOTLIS):

(1) 0.628 & (2) 0.0628 &fl
(3) 6.28 &l (4) 3.14 el
Answer (1)
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A body is executing simple harmonic motion
with frequency ‘n’, the frequency of its potential
energy is (2021)

(1) 4n (2) n

(3) 2n (4) 3n

‘N eTenIb SiFlTeeuetor QsMesL erefl Sflems
Busssdlenetr @ euUNmeTr GLneSTeTEDE.

SIHE0T [FlemEUILIMDMENISSHTE0T HSHITE6LETOT 6TEOTLIS:

(1) 4n (2) n
(3) 2n (4) 3n
Answer (3)

Two pendulums of length 121 cm and 100 cm
start vibrating in phase. At some instant, the
two are at their mean position in the same
phase. The minimum number of vibrations of
the shorter pendulum after which the two are
again in phase at the mean position is: (2022)
(1) 10 ()8

(3) 11 4)9

Answer (3)

1211. Electrostatics

A capacitor is charged by a battery. The

battery is removed and another identical
uncharged capacitor is connected in parallel.
The total electrostatic energy of resulting
system (2017)

(1) Increases by a factor of 2

(2) Increases by a factor of 4

(3) Decreases by a factor of 2

(4) Remains the same

Ans: (3)

122.

123.

124.

125.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

The electrostatic force between the metal

plates of an isolated parallel plate capacitor C

having a charge Q and area A, is (2018)

(1) proportional to the square root of the
distance between the plates,

(2) linearly proportional to
between the plates.

(3) independent of the distance between the
plates.

(4) inversely proportional to
between the plates.

the distance

the distance

Answer (3)

A tuning fork is used to produce resonance in a
glass tube. The length of the air column in this
tube can be adjusted by a variable piston. At
room temperature of 27°C two successive
resonances are produced at 20 cm and 73 cm
of column length. If the frequency of the tuning
fork is 320 Hz, the velocity of sound in air at
27°C is (2018)
(1) 350 m/s

(3) 330 m/s

Answer (2)

(2) 339 m/s
(4) 300 m/s

Two parallel infinite line charges with linear
charge densities +AC/m and -A C/m are placed
at a distance of 2R in free space. What is the
electric field mid-way between the two line
charges? (2019)

(1) zero (2)

2

*_N/C
7€QR
A

27€0R

N/C

(3) ﬁ N/C (4)

Answer (3)

A parallel plate capacitor of capacitance 20 pF
is being charged by a voltage source whose
potential is changing at the rate of 3 V/s. The
conduction current through the connecting
wires, and the displacement current through
the plates of the capacitor, would be,
respectively: (2019)
(1) zero, 60 pA

(3) 60 pA, zero
Answer (2)

(2) 60 pA, 60pA
(4) zero, zero
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A parallel plate capacitor having cross-
sectional area A and separation d has air in
between the plates. Now an insulating slab of
same area but thickness d/2 is inserted
between the plates as shown in figure having
dielectric constant K (= 4). The ratio of new
capacitance to its original capacitance will be,
(2020)

(1)4:1
(3)8:5
Answer (3)

2)2:1
(4)6:5

The variation of electrostatic potential with
radial distance r from the centre of a positively
charged metallic thin shell of radius R is given
by the graph (2020)

(1) i

2 Vv
- '
v
(3)

Answer (3)

128.

129.

130.

131.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

A parallel plate capacitor has a uniform electric

field ‘E” in the space between the plates. If the
distance between the plates is ‘d’ and the area
of each plate is ‘A’, the energy stored in the
capacitor is (g, = permittivity of free space)
(2021)

(1) 224 () Lo
(3) e, EAd (4) 2 & FPAd

e BemevtiSsL (B WTCHEHH), H6018 S5 (BHEHSE
eeueflufled

SedT eV S HlementL

BemL L EIneoTOHN(H ‘B’
eupmieTengl.  SLBHEHEHE
BemLulevnest 6zMemevey, ‘¢’ LHMID 6ECEUN(H
slqeorg Ly, ‘A’, ereofled, TGSl CoHéE
&LLMHD

meusSLILMBL  pomeonenisl, (g0 =

Geuerfluileors) 6T SeTILOFH SIMeDT)
(1) £ (2) Lo

(3) e EAd
Answer (4)

(4) > & FPAd

In half wave rectification, if the input frequency
is 60 Hz, then the output frequency would be
(2022)

(1) 60 Hz (2) 120 Hz
(8) Zero (4) 30 Hz
Answer (1)

The angle between the electric lines of force
and the equipotential surface is (2022)

(1) 90° (2) 180°
(3) 0° (4) 45°
Answer (1)

1212. Current Electricity

The resistance of a wire is ‘R ohm. If it is
melted and stretched to ‘n’ times its original
length, its new resistance will be (2017)

132.(1) % (2) nR
(3)= (4) PR
Ans: (4)
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A potentiometer is an accurate and versatile

device to make electrical measurements of

E.M.F, because the method involves: (2017)

(1) A combination of cells, galvanometer and
resistances

(2) Cells

(8) Potential gradients

(4) A condition of no current flow through the
galvanometer

Ans: (4)

Suppose the charge of a proton and an
electron differ slightly. One of them is -ge, the
other is (e + Ae). If the net of electrostatic force
and gravitational force between two hydrogen
atoms placed at a distance d (much greater
than atomic size) apart is zero, then Ae is of
the order of [Given mass of hydrogen my =
1.67 x 107 kg] (2017)

(1) 104 C (2) 1020 C
(3)10=C (4)10°%C
Answer: (4)

A carbon resistor of (47 + 4.7) k2 is to be
marked with rings of different colours for its
identification. The colour code séquence will
be (2018)

(1) Yellow — Green — Violet — Gold

(2) Yellow — Violet — Orange — Silver

(3) Violet — Yellow — Orange — Silver

(4) Green — Orange — Violet — Gold

Answer (2)

A set of ‘n’ equal resistors, of value ‘R’ each,
are connected in series to a battery of emf ‘E’
and internal resistance ‘R’. The current drawn
is I. Now, the ‘n’ resistors are connected in
parallel to the same battery. Then the current
drawn from battery becomes 10 I. The value of
‘n is (2018)

(1) 20 (2) 11
(3) 10 4)9
Answer (3)

137.

138.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

A battery consists of a variable number ‘n’ of
identical cells (having internal resistance ‘r
each) which are connected in series. The
terminals of the battery are short-circuited and
the current | is measured. Which of the graphs
shows the correct relationship between | and
n? (2018)

(1)

0 n
(2) I
(3) I

t

O —
(4) I | ,

0 —> 1
Answer (3)

An electron falls from rest through a vertical
distance h in a uniform and vertically upward
directed electric field E. The direction of
electric field is now reversed, keeping its
magnitude the same. A proton is allowed to fall
from rest in it through the same vertical
distance h. The time of fall of the electron, in
comparison to the time of fall of the proton is
(2018)

(1) 10 times greater

(3) Smaller
Answer (3)

(2) 5 times greater
(4) Equal
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139. Six similar bulbs are connected as shown in

140.

141.

the figure with a DC source of emf E, and zero
internal resistance.

The ratio of power consumption by the bulbs
when (i) all are glowing and (ii) in the situation
when two from section A and one from section
B are glowing, will be: (2019)

—> %

L

B
L !'}

(1Y4:9
(3)1:2
Answer (2)

Two point charges A and B, having charges
+Q and - Q respectively, are placed at certain
distance apart and force acting between them
is F. If 25% charge of A is transferred to B,
then force between the charges becomes:
(2019)

(1) F (2) =

16

(4) 5

3

(3) =

9
Answer (2)

For the circuit shown in the figure, the current |

will be (2020)
2V 10 4V 10
—wiww—]
I
(1) 0.5 A 40 (2)0.75 A
3)1A (4)15A
Answer (3)

142.

143.

144,

145.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

The equivalent resistance between A and B for
the mesh shown in the figure is (2020)

(1)4.8Q (2720
(3)16 Q (4)30Q
Answer (3)

For the circuit given below, the Kirchoff's loop
rule for the loop BCDEB is given by the
equation (2020)

R'_- i,

iy B
A—> Wy—— C

E- R, —E,

Yyvy

iy
F I

D

[

(1) -i2R2 + E2+ E3 +i3R1=0
(2) -i2R2+ E2—Es+izRi1=0
(3)i2R2 + E2— E3—i3R1=0
(4)i2R2+ E2+E3+i3R1=0
Answer (3)

The electric field at a point on the equatorial
plane at a distance r from the centre of a dipole
having dipole moment 7 is given by.

(r >> separation of two charges forming the
dipole, €; permittivity of free space) (2020)

oo p T o_ p
ME=-2 @F= I

2 2p 2___ P
O F= 2 WE=-;L
Answer (1)

The acceleration of an electron due to the
mutual attraction between the electron and a
proton when they are 1.6 A apart is,

(Mme=9x 1038 kg, e=1.6 x 1010 C)

(Take é =9 x 10° Nm? C-?) (2020)

(1) 1025 m/s? (2) 1024 m/s?

(3) 1028 m/s? (4) 1022 m/s?
Answer (4)

9150021999 21



146.

147.

VETRII NEET GATEWAY

Academy for NEET Coaching
(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

Polar molecules are the molecules (2021)

(1) Having a permanent electric dipole
moment.

(2) Having zero dipole moment.

(8) Acquire a dipole moment only in the
presence of electric field due to displacement
of charges.

148. Column-l gives

certain physical terms
associated with flow of current through a
metallic conductor.

Column-Il gives some mathematical relations
involving electrical quantities. Match Column-I

and Column-1I with appropriate relations.

(4) Acquire a dipole moment only when (2021)

magnetic field is absent. Column — | Column — I

PEDOTL(PM)  CPLSERDIGET — GTEOID  CLPEIS (A) Drift Velocity (P) n:;p

G DIGET: (B) Electrical Resistivity (Q) nevy

() Beooownerest@ o Bmupsner (C) Relaxation Period R Z1

BGSHDDEE AT e (D) Current Density (S) £

2 sl Vet Guwyener  HmlysHne /

i coes (1) (&) - (R, (B) - (), (©) - (), (D) - (P)
. . A (2) (A) - (R), (B) = (S), (C) - (P), (D) - (Q)

(3) @ Wetteud aiemow eumid Gung LB,

ledTen_ L isefledt L LOLwTFduined @ Wledr (3) (A) = (R). (B) = (S). (C) = (Q). (O) = (P)

(4) (A) - (R), (B) = (P), (C) — (S), (D) — (Q)

Bwement HHLLS HiNemeotll OILM&SHFn.lqULIEmEY.
(4) @ smbsllyeod Siemwll eupTsd Gus
LB, R Wt uwyenear Heiyd Snemeord
OLM&&n.Lq LLIED6EY.

Answer (1)

The effective resistance of a parallel
connection that consists of four wires of equal
length, equal area of cross-section and same
material is 0.25 Q. What will be the effective
resistance if they are connected in series?

Bired — | ereTLIg QT 2 Geunssd sLSH eufwinsL
UMb WleoTGeorn L BB OBMLTL6mL LI
SULILL  Supilued usShSmeTS SHEDE.
Biged — I eredTLg, LOlEOTEOMLIED SieTEMEUSHEEIT
2 arenLsHI o HeourHAII) CSHTLTLSBETTESLD.
Bireb — | wHmid Hired - 1| pweummleneor 2 rflu
QSNLITLSETTED QILITIHSHEIS.

Bired — | Bired — Il

(2021) (A) pasiey HeveGeusid )
(1) 40 (2) 0.25 Q ne?p
(3)0.5Q @10 (B) L6l63T SemLGILIGToT (Q) nevs
Answer (1) (C) @iieys srevid (R) f T
& Hemb, §10 GMIGS U’ BLLILL wHMId GT (D) DG L SILi5S (S) E
GILITIHEITTEVITE0T 60T Oledr  HOLGHemENLI J

o e g . (1) (A) - (R), (B) - (Q), (C) - (S), (D) - (P)
CUDRTITASE  use  Bevamidang B (2) (A) - (R), (B) - (S), (C) - (P), (D) - (Q)
l60THemL, 0.25 Q) G Seweu OFNLI &hrjled 3) (A) = (R), (B) — (S), (C) - (Q), (D) — (P)
BemevodHLILLLTE, Seupmleor HeT LOleoTdHemL (4) (A) - (R), (B) = (P), (C) = (S), (D) — (Q)
6TE0T60T? Answer (2)
(1)4Q (2) 0.25 Q
(3)0.5Q 410
Answer (1)
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149. The equivalent capacitance of the combination Ri HMID R: oymb esnetoi 8@
shown in the figure is (2021) eI LILCL  Goner  augey  sLsHaT,
LLS5led SLLOuLBerren OBMG Idarg) sllawnenieormed SQemevorHHLILL(H 2 _6Terenr.
TGS SSEDENTE) SO ETeOTLIZ) (01/0,) eremid G&MeNThisEh&eTe0r LOledTemTL L LI

ﬁ _L urly LTSS e EpdHenen &S0 eTeiTLg!:
RZ Ry
— T [ (1) 35 @) 7
|1
1 Ry Ry
C 3) 2 @ J(®)
(1) 32_C (2) 3C Answer (3)
(3)2C (4) % . . o
2 152. A dipole is placed in an electric field as shown.
Answer (3) In which direction will it move? (2021)
150. In a potentiometer circuit a cell of EMF 1.5 V (1) Towards the right as its potential energy
) . . will increase.
gives balance point at 36 cm length of wire. If _ _ _
another cell of EMF 2.5 V replaces the first (2) Towards the left as its potential energy will
cell, then at what length of the wire, the L - . . _ .
balance point occurs? (2021) (3) Towards the right as its potential energy
(1) 62 cm (2) 60 cm will decrease. | . .
(3) 21.6 cm (4) 64 cm (4) Towards the left as its potential energy will
15 V 1.@el 6&neauLesnm &6, 6 decrease.
Y
1letTenT (& LoMeuflufledr &mfled, sl HersHleor 36
&b LIfled, swedr Ueeflemwsd smADE. Sbs
wae sddHlemeor, 25 V. 10.8.el esmeso. 0000000 o ;.'Fo'd """ »E
LOMHODT(H HVSHMBHH Q&Mesor(h Lormm) -
SIMOSHITED, GH6OT FLo6dT Leiarfl, HOLIUN6OT 61ThS o
Bens&led siemiowis QLDID? LLSHed ST LI Lo @ W6 Qmweneor,
(1) 62 @z.15. (2) 60 @z15. OledTeVD QeI emEUSSLILBEADE. & 6HS
(3) 21.6 Q&.15. (4) 64 Q.15 ool BowD?
Answer (2) . .. ..
() oeor  Hemeowmmmed  aFl&flEEn  Gung),

151. Two charged spherical conductors of radius R+ EUELLSSLONS BEDLD-
and Rz and connected by a wire. Then the ratio (2) spett  Heweowmbped  aiFleflEGo  Gug,
of surface charge densities of the spheres B LUSSHLONS H&B(HLD.

(01/0) is (2021) (3) amedr  HlemeuwInhHmeD &6EMMILLD Gungy,
2
(1) % (2) i—: QUAILILIGSLONG [HEIBLD.
2
@) Ry @ (ﬁ ) (4) opeor  HlemeowInhmed &6EMDILLD Gungy,
Ry Rz BLIGSLONS BHE(HLD.
Answer (3)
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153. Twenty seven drops of same size are charged

154.

at 200 V each. They combine to form a bigger
drop. Calculate the potential of the bigger drop.
(2021)

(1) 1980 V
(3) 1320 V

(2) 660 V
(4) 1520 V

&0 2 (peverney GuDmieTen BEUSEHIY SierflseT

@eleeuneorpdo 220 V. m@  WlettenmiLL
u@Heimeor. Siemeu  Bewevuibg  GEHEOLIFIW
gleflune o @meundmg.  euflw  gleflulleors
LOl60TEDT(1R 5SS H 6m60TS SH6T0TEHSH([B.

(1) 1980 V (2) 660 V

(3) 1320 V (4) 1520V

Answer (1)

Three resistors having resistances r, r. and r3

are connected as shown in the given circuit.

The ratio i—3 of currents in terms of resistances
1

used in the circuit is (2021)

easnBasLIUL(BeTer ledTamiled &ML
u_(Beemeunm| £, /> LOMID 75 OlETTHEMLSHemarLl
euDmieTer  EPEITM)|  LOEOTHENLSH6T  EemeTorésLl
uL(heiTerenr. LoledTarmnsled uwedTL(BSSLILIBLD
eI GemLSHemanll OLNI5SS, OleTGITIL L k&S,

T
eXl#sb [, CTeoTLIG:

2 51
T1+T3 2 +T3
( ) 2 4 T
T2+T3 1 +T2
Answer (3)

155.

156.

157.

158.

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

As the temperature increases, the electrical

resistance (2022)

(1) Increases for conductors but decreases for
semiconductors

(2) Decreases for conductors but increases for
semiconductors

(3) Increases for both conductors and
semiconductors
(4) Decreases for both conductors and

semiconductors
Answer (1)

Two resistors of resistance, 100 Q and 200 Q
are connected in parallel in an electrical circuit.
The ratio of the thermal energy developed in
100 Q to that in 200 Q in a given time is (2022)
(1)1:4 (2)4:1

(3)1:2 4)2:1

Answer (4)

Two hollow conducting spheres of radii R and
R (R1 >> Re2) have equal charges. The
potential would be (2022)

(1) Equal on both the spheres

(2) Dependent on the material property of the
sphere

(8) More on bigger sphere

(4) More on smaller sphere

Answer (4)

A copper wire of length 10 m and radius (%)

m has electrical resistance of 10 Q. The
current density in the wire for an electric field
strength of 10 (V/m) is (2022)

(1) 10-5 A/m? (2) 105 A/m2

(3) 10* A/m? (4) 108 A/m?

Answer (2)
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A capacitor of capacitance C = 900 pF is
charges fully by 100 V battery B as shown in
figure (a). Then it is disconnected from the
battery and connected to another uncharged
capacitor of capacitance C = 900 pF as shown
in figure (b). The electrostatic energy stored by

the system (b) is (2022)

+| |- +| |+
+l|: 1 [F
3 1= +C+
C
@ CH
100V a1l [l b
o= el
B G

(1)2.25x10%J
(3)4.5x10°J
Answer (1)

(2)1.5x 106 J
(4) 3.25 x 106 J

A wheatstone bridge is used to determine the
value of unknown resistance X by adjusting the
variable resistance Y as shown in the figure.
For the most precise measurement of X, the
resistances P and Q (2022)

P X

©

1L
E
(1) should be very large and unequal

(2) do not play any significant role

(3) should be approximately equal to 2X
(4) should be approximately equal and are
small

Answer (4)

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

1213. Magnetic Effects of current and Magnetism

161.

162.

163.

An arrangement of three parallel straight wires
placed perpendicular to plane of paper carrying
same current ‘/ along the same direction is
shown in Fig. Magnitude of force per unit
length on the middle wire ‘B is given by 2017

B d g
90°
d
A
(1) 2o (@) ot
e (4) ol
Answer: (1)

A 250-Turn rectangular coil of length 2.1 cm
and width 1.25 cm carries a current of 85 pA
and subjected to a magnetic field of strength
0.85 T. Work done for rotating the coil by 180°
against the torque is (2017)

(1)1.15 ud (2)9.1 ud
(3) 4.55 ud 4) 2.3 ud
Answer: (2)

If 61+ and 62 be the apparent angles of dip
observed in two vertical planes at right angles
to each other, then the true angle of dip 0 is
given by (2017)

(1)

(2) cot?0 = cot?01 + cot?02
3)

(4) cot?0 = cot?01 — cot?02

Answer: (2)

tan20 = tan201 — tan202

tan20 = tan201 + tan202
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A thin diamagnetic rod is placed vertically 167. A 800 turn coil of effective area 0.05 m? is kept
between the poles of an electromagnet. When perpendicular to a magnetic field 5x105 T.
the current in the electromagnet is switched When the plane of the coil is rotated by 90°
on, then the diamagnetic rod is pushed up, out around any of its coplanar axis in 0.1 a, the
of the horizontal magnetic field. Hence the rod emf induced in the coil will be: (2019)
gains gravitational potential energy. The work (1) 2V (2) 0.2V
required to do this comes from (2018) (3) 2x 104V (4) 0,02V
(1) the lattice structure of the material of the
Answer (4)

rod
(2) the magnetic field 168. A cylindrical conductor of radius R is carrying a
(3) the current source constant current. The plot of the magnitude of
(4) the induced electric field due to the the magnetic field, B with the distance, d, from

changing magnetic field the centre of the conductor, is correctly

Answer (3) represented by the figure : (2019)
Current sensitivity of a moving coil BF
galvanometer is 5 divymA and its voltage @ | : e
sensitivity (angular deflection per unit voltage %
applied) is 20 div/V. The resistance of the
galvanometer is (2018) % B‘ r\
(1) 250 Q (2250 -
(3)40 Q (4) 500 Q =
Answer (1) s
3 SN

At a point A on the earth’s surface the angle of i Rﬁd
dip, & = +25°. At a point B on the earth’s
surface the angle of dip, & = -25. We can %
interpret that: (2019) @ /i
(1) A and B are both located in the northern _

hemisphere. g
(2) A is located in the southern hemisphere Answer (3)

and B is located in the northern

hemisphere 169. A wire of length L metre carrying a current of |

(8) A is located in the northern hemisphere

ampere is bent in the form of circle. Its

and B is located in the southern magnetic moment is (2020)
hemisphere. (1) IL%4r A m? (2) IL2/4 Am2
(4) A and B are both located in the southern (3) In L2/4 A m2 (4) 21 L2/r A m?
hemisphere Answer (1)
Answer (3)
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170. An infinitely long straight conductor carries a

171.

current of 5 A as shown. An electron is moving
with a speed of 10° m/s parallel to the
conductor. The perpendicular  distance
between the electron and the conductor is 20
cm at an instant. Calculate the magnitude of
the force experienced by the electron at that
instant. 2021
Electron v= 105 m/s

Ea

20cm

|

Oy

P A Q

(1) 8 x 102° N (2)4 x 102N

(3) 8 x 100N (4)4n x 100N
maflebeorr Bemb 6GlsmetorL GBI HLSHlewnedrm),
LULSSled smliquieemeummy, SA 15leor@evrL & emeot
SMhIGHDG. T ereesigameor 105 /el eredim
GCoussdled sLHHHE Qemevtnuns HETEDG.
Qm seoor  Crusdlen, ETE1EVSIG TTENISHESLD
SLSFEHGD QemLLULLL 6&HIGSHSE S 6T60TLS),
20 as5.15. SHGLD. 15:56001CHI SV,
6TE16V&IQITEOTTEY 2 _6voTILILBLD elemauileors erevor

wdlllemend HeoorbHBS. eraevdmmerr v = 105 15

/efl
20 QF.L5

|

A Q
(2) 4 x 102
(4) 4n x 1020 @)

Oy

P
(1) 8 x 1020
(3) 8 x 1020 f
Answer (1)

A thick current carrying cable of radius ‘R
carries current ‘f uniformly distributed across
its cross-section. The variation of magnetic
field B(r) due to the cable with the distance ‘r
from the axis of the cable is represented by
(2021)

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

‘R ereid SHIID 6GHMEOOTLOST[H  SIq.60TLOT6DT,
OledTGeoTm LD gnmhdlw sblileuLid (BaLileT) seore
GNIGS U B5&S GSGMIGECs &IMs LTeueenLbs
T erepid ONTGOTTLLSHlemetT  SMMRIGEDE.
sbliluledr <5Ae0mEHE T Osmemevaied, &L
aLgdleormed (Gsiefleormed) emUBLL SHMHSLIL6L
oo B(r) ulemer G&1&&LILHEUES6TLS:

(1)

o

r —> r—>
@) (4)
B B g
— =
Answer (4)

172. A uniform conducting wire of length 12a and

resistance ‘R is wound up as a current
carrying coil in the shape of, (2021)

(i) an equilateral triangle of side ‘a’.

(i) asquare of side ‘a’.

The magnetic dipole moments of the coil in
each case respectively are

(1) 4 Ia?2and 3 /a2

(2) V3 Ia?and 3 /a2

(3) 3 /a2 and /&2

(4) 3 Ia?2and 4 Ia?

Answer (2)
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12a Bembd wHMID ‘A LO6TTEML  ASHTETIL OST([H

Fmnad sLSGID ledTabLT,

(1) ‘d eTeIb USBHD OFHMETUTL QI &Esmevor
(L&B&MevoILD.
(2) ‘d eTenID LSS QHMeTUTL FSHIT 6ulq6XlevmenT
oleoTBe0TmL L LD Sl S(HETHEIT &
&LpHLUILL[B6T6rnsg).
Qeuellp  Crieysefled  &meTHeTEH  HMHS
Bmwenent  HBLUYS — FHmeoTHeT  eredrLIenT
(WwemnGu:

(2)V3 22 wibmib 3 /a2
(4) 3 a2 opHmib 4 /a2

(1) 4 la2 oHmid 3 /a2
(3) 3 la? opmibd /a?
Answer (2)

A long solenoid of radius 1 mm has 100 turns per
mm. If 1 A current flows in the solenoid, the
magnetic field strength at the centre of the
solenoid is (2022)
(1) 1256 x 10T
(3)6.28 x 102 T
Answer (4)

(2)6.28 x 104 T
(4) 12.56 x 102 T

Given below are two statements

Statement | : Biot-Savart’'s law gives us the

expression for the magnetic field strength of an

infinitesimal current element (ldl) of a current

carrying conductor only.

Statement Il : Biot-Savart’'s law is analogous to

Coulomb’s inverse square law of charge g, with

the former being related to the field produce by a

scalar source, Idl while the latter being produced

by a vector source, q. In light of above statements

choose the most appropriate answer from the

options given below (2022)

(1) Statement | is correct and Statement Il is
incorrect

(2) Statement | is incorrect and Statement Il is
correct

(3) Both Statement | and Statement Il are correct

(4) Both Statement | and Statement Il are
incorrect

Answer (1)

175.

176.

177.

(Unit of VETRII IAS STUDY CIRCLE)
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A square loop of side 1 m and resistance 1 Q
is placed in a magnetic field of 0.5 T. If the
plane of loop is perpendicular to the direction
of magnetic field, the magnetic flux through the
loop is (2022)

(1) 1 weber (2) Zero weber
(3) 2 weber (4) 0.5 weber
Answer (4)

From Ampere’s circuital law for a long straight
wire of circular cross-section carrying a steady
current, the variation of magnetic field in the
inside and outside region of the wire is (2022)
(1) Alineraly increasing function of distance r
upto the boundary of the wire and then

decreasing one with % dependence for the

outside region.

(2) A linearly decreasing function of distance
upto the boundary of the wire and then a
linearly increasing one for the outside
region.

(3) Uniform the remains constant for both the
regions.

(4) A linearly increasing function of distance
upto the boundary of the wire and then
linearly decreasing for the outside region.

1214. Electromagnetic Induction and
Alternating currents

Figure shows a circuit contains three identical
resistors with resistance R = 9.0 Q each, two
identical inductors with inductance L = 2.0 mH
each, and an ideal battery with emf ¢ = 18V.
The current ‘7 through the battery just after the
switch closed is( 2017)

EJ_ Lg 3R 3R
B = L
L/ I gt Tc
(1) 0 ampere (2) 2 mA
(3)0.2A (4)2A
Answer (4)
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A long solenoid of diameter 0.1 m has 2 x 10*
turns per meter. At the centre of the solenoid, a
coil of 100 turns and radius 0.01 m is placed
with its axis coinciding with the solenoid axis.
The current in the solenoid reduces at a
constant rate to 0 A from 4 A in 0.05 s. If the
resistance of the coil is 1072Q, the total charge
flowing through the coil during this time is
(2017)

(1) 16% uC (2) 32 uC
(3) 16 uC (4) 32 uC
Answer: (4)

The magnetic potential energy stored in a
certain inductor is 25 mJ, when the current in
the inductor is 60 mA. This inductor is of
inductance (2018)

(1)1.389 H (2) 138.88 H
(3)0.138 H (4)13.89 H
Answer (4)

A metallic rod of mass per unit length 0.5 kg m’
is lying horizontally on a smooth inclined plane
which makes an angle of 30° with the
horizontal. The rod is not allowed to slide down
by flowing a current through it when a
magnetic field of induction 0.25 T is acting on it
in the vertical direction. The current flowing in
the rod to keep it stationary is (2018)

(1) 1476 A (2)5.98 A
(3)7.14 A (4)11.32 A
Answer (4)

An inductor 20 mH, a capacitor 100 puF and a
resistor 50 Q are connected in series across a
source of emf, V=10 sin 314 t. The power loss
in the circuit is (2018)

(1)2.74 W (2) 043 W
(3)0.79 W 4113 W
Answer (3)

182.

183.

184.

185.

(Unit of VETRII IAS STUDY CIRCLE)
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In which of the following devices, the eddy
current effect is not used? (2019)

(1) induction furnace

(2) magnetic braking in train

(8) electromagnet

(4) electric heater

Answer (4)

A hollow metal sphere of radius R is uniformly

charged. The electric field due to the sphere at

a distance r from the centre: (2019)

(1) increases as r increases for r<R and for
r>R

(2) zero as rincreases for r<R, decreases as r
increases for r>R

(8) zero as r increases for r<R, increases as r
increases for r>R

(4) decreases as r increases for r<R and for
r>R

Answer (2)

A wheel with 20 metallic spokes each 1 m long
is rotated with a speed of 120 rpm in a plane
perpendicular to a magnetic field of 0.4 G. The
induced emf between the axile and rim of the
wheel will be (1 G = 10* T) (2020)

(1)251V (2) 2.51 x 10+ V
(3)2.51 x 105V (4)4.0x10°5V
Answer (2)

The magnetic flux linked with a coil (in Wb) is
given by the equation

¢ =5 +3t+16

The magnitude of induced emf in the coil at the
fourth second will be (2020)

(1) 10V (2)33V
(3) 43V (4) 108 V
Answer (3)

9150021999 29



186.

187.

188.

VETRII NEET GATEWAY

Academy for NEET Coaching

The magnetic field in a plane electromagnetic
wave is given by,

By=2x107sin (m x 103 x +3n x 10"") T
Calculate the wavelength (2020)

(1) mx10°m (2) tx103m
(3)2x10°m (4)2x10°m
Answer (3)

A light bulb and an inductor coil are connected
to an ac source through a key as shown in the
figure below. The key is closed and after
sometime an iron rod is inserted into the
interior of the inductor. The glow of the light
bulb (2020)

(1) increases
(2) decreases
(8) remains unchanged
(4) will fluctuate
Answer (2)

An inductor of inductance L, a capacitor of
capacitance C and a resistor of resistance ‘R
are connected in series to an ac source of
potential difference V' volts as shown in figure.
Potential difference across L, Cand Ris 40 V,
10 V and 40 V, respectively. The amplitude of
current flowing through LCR series circuit is
10v2 A. The impedance of the circuit is (2021)
UL SFled eTEmILD
WledTeor(0s® Ceumun®  6O\BMECUILEFTH  ac
apesBam®

sniLiu @erereummy, 'V

‘L' etenid LOlGOTHITETOTLED  6T6TOT

esnesoTLOBNM et  gnevong  ‘C eremib
WeTCaH&GSHEHMET C\SHMeTuTL OSM(IH LOlOTBHHHENLD
LoHMILD ‘R 6TEMILD LOl60THemL Wy
OBMEOUTLOBNH  WeTHemLIWD  OSTLTHDOII60

BemevurssliL (Betengl. L, C womp R &6
GNIsSevneor letteor(Rss Ceumun® 40 GeurmeL,

189.
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10 GeumebL_ oMb 40 GeumebL eT6dTm) (LPEDDWITE
siemwdngl. LCR esnLiy erammlen euflGuw
umyb WeTGeotmiLsdletr efidar, 10V2A spbifluiy
SH&LD. LOleITEDIIIeTe Ll6OTLOMILIL] 6TETLIS:

—I—] W

€40V>< 10V > <40 V>

)
\Z7
%
(150 (2)4V2Q
(3)5v2 Q (4)50Q
Answer (1)

A series LCR circuit containing 5.0 H inductor,
80 uF capacitor and 40 Q resistor is connected
to 230 V variable frequency ac source. The
angular frequencies of the source at which
power transferred to the circuit is half the
power at the resonant angular frequency are
likely to be (2021)

(1) 42 rad/s and 58 rad/s

(2) 25 rad/s and 75 rad/s

(3) 50 rad/s and 25 rad/s

(4) 46 rad/s and 54 rad/s

Gaumiu@BLD sifliTeeuetor aimesor 230 GeumebL ac
80 uF

LOl6dTHEmL

apeusGsn®, 5.0 H edrgmeorng,

OeoTBH&HEH LoHMILD 40 Q
LCR
u_@etengl. Q5556  Gsmevor
SHmeofled  undl
wdllune  Hpevneots  WetanNMINE  LOADHDLD
u@DLGUTE e HlenTs
SFNT6161600TEHEIT 6TEOTLIEDT

(1) 42 rad/s wmomub 58 rad/s

(2) 25 rad/s womb 75 rad/s

(3) 50 rad/s wmomub 25 rad/s

(4) 46 rad/s wpmb 54 rad/s
Answer (4)

OFHTEULOSTH QST Bleorambmi
Bemevtré&Ll
i T6\6u6T0T6TD 6D  SiemLOW|LD

a&ww Gamnevor
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190. A stepdown transformer connected to an ac

191.

mains supply of 220 V is made to operate at
11V, 44 W lamp. Ignoring power losses in the
transformer, what is the current in the primary
circuit? (2021)

(Hh4A (2)0.2A
(3)0.4 A (4)2A
220 V a.c. wzenemo LereorafiiLnGeotn(p

BemevoréaLILLBeTen 6T 8mé® Weotonnm 11 V,
44 W esnetor 060t  ellensdlement  QFWISD
u@ssdng. Vet wMHPluied o eTem  Hmedr
BulssemeT QHIGEHW 6T SIHET (PSHETEMLD

WleoT&MIN6DL 2_6iTer Lol6aTG6OTMLLLD Wwing)?

(1)4A (2)0.2A
(3)0.4 A 4)2A
Answer (2)

Two conducting circular loops of radii R1 and
R> are placed in the same plane with their
centres coinciding. If R > > Rz, the mutual
inductance M between them will be directly
proportional to (2021)

(12 @
(3) 2 (45

R wpmib A2 eTeid pIhISET G&MetOIL B
SLSEID eIL 6UqeN SHEUITE00(|H6T, SIhIHETE
FLOGETHID
erevuflev,

eMOWIEIGET  GLMHELIMBHEILDLIG
SemsELIUL (etemeor. A1 >> R
sieupMin&SlemL Guiwmeor LfllomHm L5160T &T6T0TL 6D
areoor M, Gmi efflssdHed UMBHAHUIBLILE
6TEOTLIS!:

2
(1)

(3) 2

Ry

Answer (1)

192.

193.

194.
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The peak voltage of the ac source is equal to
(2022)

(1) V2 times the rms value of the ac source

(2) 14/2 times the rms value of the ac source
(3) The value of voltage supplied to the circuit
(4) The rms value of the ac source

Answer (1)

A series LCR circuit with inductance 10 H,
capacitance 10 uF, resistance 50 Q is
connected to an ac source of voltage, V =
200sin(1001%) volt. If the resonant frequency of
the LCR circuit is vo and the frequency of the
ac source is v, then (2022)

(1) vo=2Hz, v=50 Hz
(2) v=100 Hz; vo=%Hz
(3) o=v=50Hz

(4) vo=v="2"Hz

Answer (4)

Two point charges —q and +q are placed at a
distance of L, as shown in the figure. (2022)

® @
-q +q
< i >

The magnitude of electric field intensity at a

distance R(R>>L) varies as:
1 1

(1) 4 2)

(3) (4)
Answer (4)

A big circular coil of 1000 turns and average
radius 10 m is rotating about its horizontal
diameter at 2 rad s'. If the vertical component
of earth’s magnetic field at that place is 2 x 10~
5T and electrical resistance of the coil is 12.56
Q, then the maximum induced current in the
coil will be (2022)
(1)1A

(3)0.25 A
Answer (1)

2)2 A
(4)1.5 A
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1215. Electromagnetic Waves

The de-Broglie wavelength of a neutron in
thermal equilibrium with heavy water at a

temperature T (Kelvin) and mass m, is (2017)
2h h

) 7= @) =

h 2h
) V3mkT 4) 3mkT
Answer: (3)

In an electromagnetic wave in free space the
root mean square value of the electric field is
Ems = 6 V/m. The peak value of the magnetic
field is (2017)
(1)4.23 x 108 T
(3)2.83 x 108 T
Answer: (3)

(2)1.41 x 108 T
(4)0.70 x 108 T

An em wave is propagating in a medium with a
velocity V = V i. The instantaneous oscillating
electric field of this em wave is along + y axis.
Then the direction of oscillating magnetic field
of the em wave will be along (2018)

(1) — y direction

(2) + z direction

(3) — z direction

(4) — x direction

Answer (2)

The E.M. wave with shortest wavelength
among the following is,(2020)

(1) Microwaves (2) Ultraviolet rays
(3) X-rays (4) Gamma-rays
Answer (4)

The magnetic field in a plane electromagnetic
wave is given by,

By=2x107sin (r x 103 x +3n x 10''1) T
Calculate the wavelength (2020)

(1) T x103m (2) rx 108 m
(2)2x103%m (4)2x10°m
Answer (2)

201.

202.

203.

(Unit of VETRII IAS STUDY CIRCLE)
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A capacitor of capacitance ‘C’, is connected
across an ac source of voltage ‘V’, given by

V = Vosinwt. The displacement current
between the plates of the capacitor, would then
be given by (2021)
(1) la = VowCsinwt

-Yo
(3) la = " coswt

(2) ls = VowCcoswt
(4) la = % sinwt

V' OledTeuT(IRSFID OISMETTTIL QSN(H aAC CPVSHDES
&NBes ‘C ITCHEGS DT  61&MeToTL OST(H
OleTBsée QemevmrsaliLl(Berengl. ki@ V = Vo
sinwt.

(1) la = VowCsinwt (2) la = VowCcosmt
(3) la = =% coswt (4) ls = = sinwt

Answer (2)

For a plane electromagnetic wave propagating
in x-direction, which one of the following
combination gives the correct possible
directions for electric field (E) and magnetic
field (B) respectively? (2021)

M —j+k,—j+k 2 j+kj+k

@) +k —j-k )] +k -k

X — gSlemsuled LTeYDd & ST LOETHMHS
SIWVEHS, LNeTeUHD OBNGLILS6Tl6D, LO6OTLEILD

(E) wmmib smbsLieud (B) spdwemeu (pemnGuw

gFflwung BuwiendanlqIL (PEmMLLITEOT
SlemFHETTEOTEm6U 6T606U 7

)—f+k —j+k 2 j+k j+k

3 +k -k 4 Jj+k -k
Answer (3)

When light propagates through a material
medium of relative permittivity e, and relative
permeability ur, the velocity of light, v is given
by (c-velocity of light in vacuum) (2022)

mv - J @v-—==
@B)v=c (4)v=\/§
Answer (2)
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1216. Optics

The ratio of resolving powers of an optical
microscope for two wavelengths A1 = 4000 A
and 2.2 = 6000 A (2017)

(1) 16 : 81 (2)8:27
(3)9:4 (4)3:2
Answer: (4)

A thin prism having refracting angle 10° is
made of glass of refractive index 1.42. This
prism is combined with another thin prism of
glass of refractive index 1.7. This combination
produces dispersion without deviation. The
refracting angle of second prism should be

(2017)

(1) 10° (2) 4°
(3) 6° (4) 8°
Answer: (3)

Two Polaroids Pi and P are placed with their
axis perpendicular to each other. Unpolarised
light I is incident on Pi. A third polaroid Ps is
kept in between Pi and P such that its axis
makes an angle 45° with that of Pi. The
intensity of transmitted light through P: is
(2017)

(1) 2 (2)

o
16 2
I I

(3) 2 (4) 2
Answer: (4)

I

A beam of light from a source L is incident
normally on a plane mirror fixed at a certain
distance x from the source. The beam is
reflected back as a spot on a scale placed just
above the source L. When the mirror is rotated
through a small angle 6, the spot of the light is
found to move through a distance y on the
scale. The angle 6 is given by (2017)

(13 (25

y 2x
(3% CFs
Answer: (2)

208.

209.

210.

211.
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Young’'s double slit experiment is first
performed in air and then in a medium other
than air. It is found that 8™ bright fringe in the
medium lies where 5" dark fringe lies in air.
The refractive index of the medium is nearly

(1)1.78 (2)1.25
(3) 1.59 (4) 1.69
Answer: (1)

Two cars moving in opposite directions
approach each other with speed of 22 m/s and
16.5 m/s respectively. The driver of the first car
blows a horn having a frequency 400 Hz. The
frequency heard by the driver of the second
car is [velocity of sound 340 m/s] (2017)

(1) 448 Hz (2) 350 Hz
(3) 361 Hz (4) 411 Hz
Answer: (1)

The fundamental frequency in an open organ
pipe is equal to the third harmonic of a closed
organ pipe. If the length of the closed organ
pipe is 20 cm, the length of the open organ
pipe is (2018)

(1)12.5cm (2) 8cm
(3) 18.2cm (4) 16 cm
Answer (3)

Unpolarised light is incident from air on a plane
surface of a material of refractive index ‘u’. At a
particular angle of incidence ', it is found that
the reflected and refracted rays are
perpendicular to each other. Which of the
following options is correct for this situation?
(2018)

(1) i = sin™ (i)

(2) Reflected light is polarised with its electric
vector perpendicular to the plane of
incidence

(3) Reflected light is polarised with its electric
vector parallel to the plane of incidence
. _ 1

(4) i = tan 1(;)

Answer (2)
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In Young's double slit experiment the
separation d between the slits is 2mm, the
wavelength 1 of the light used is 5896 A and
distance D between the screen and slits 100
cm. It is found that the angular width of the
fringes is 0.20°. To increase the fringe angular
width to 0.21° (with same 4 & D) the separation
between the slits needs to be changed to
(2018)

(1) 2.1 mm (2) 1.9 mm
(3) 1.8 mm (4) 1.7 mm
Answer (2)

An astronomical refracting telescope will have
large angular magnification and high angular
resolution, when it has an objective lens of

(1) large focal length and large diameter

(2) large focal length and small diameter

(3) small focal length and large diameter

(4) small focal length and small diameter
Answer (1)

The refractive index of the material of a prism
is V2 and the angle of the prism is 30°. One of
the two refracting surfaces of the prism is
made a mirror inwards, by silver coating. A
beam of monochromatic light entering the
prism from the other face will retrace its path
(after reflection from the silvered surface) if its
angle of incidence on the prism is (2018)

(1) 30° (2) 45°
(3) 60° (4) Zero
Answer (2)

An object is placed at a distance of 40 cm from
a concave mirror of focal length 15 cm. If the
object is displaced through a distance of 20 cm
towards the mirror, the displacement of the
image will be (2018)

(1) 30 cm towards the mirror

(2) 36 cm away from the mirror

(3) 30 cm away from the mirror

(4) 36 cm towards the mirror

Answer (2)

216.

217.

218.

219.
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In a double slit experiment, when light of
wavelength 400 nm was used, the angular
width of the first minima formed on a screen
placed 1 m away, was found to be 0.2°. What
will be the angular width of the first minima, if
the entire experimental apparatus is immersed
in water? (2019)

(IJ water = 4/3)

(1) 0.266° (2) 0.15°
(3) 0.05° (4) 0.1°
Answer (2)

Which colour of the light has the longest
wavelength? (2019)

(1) red (2) blue
(3) green (4) violet
Answer (1)

Two similar thin equi convex lenses, of focal
length f each, are kept coaxially in contact with
each other such that the focal length of the
combination is Fi. When the space between
the two lenses is filled with glycerin (which has
the same refractive index (u = 1.5) as that of
glass) then the equivalent focal length is Fo.
The ratio F1: F? will be : (2019)

(1) 2:1 (2)1:2
(3)2:3 4)3:4
Answer (2)

Pick the wrong answer in the context with

rainbow.(2019)

(1) When the light rays undergo two internal
reflections in a water drop, a secondary
rainbow is formed.

(2) the order of colours is reversed in the
secondary rainbow

(3) An observer can see a rainbow when his
front is towards the sun.

(4) Rainbow is a combined
dispersion, refraction and
sunlight.

Answer (3)

effect of
reflection of
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In total internal reflection when the angle of
incidence is equal to the critical angle for the
pair of media in contact, what will be angle of
refraction? (2019)

(1) 180°

(8) equal to angle of incidence

(2) 0°
(4) 90°
Answer (4)

Two coherent sources of light interfere and
produce fringe pattern on a screen. For central
maximum, the phase difference between the
two waves will be, (2020)

(1) n/2 (2) Zero
@) n (4) 3n/2
Answer (2)

The length of the string of a musical instrument
is 90 cm and has a fundamental frequency of
120 Hz. Where should it be pressed to produce
fundamental frequency of 180 Hz? (2020)

(1) 80 cm (2) 75 cm
(3) 60 cm (4) 45 cm
Answer (3)

An object is placed on the principal axis of a
concave mirror at a distance of 1.5 f (f is the
focal length). The image will be at, (2020)

(1) 3f (2) -3f

(3)1.5f (4) —1.5f

Answer (2)

If the critical angle for total internal reflection
from a medium to vacuum is 45°, then velocity
of light in the medium is,(2020)

(1) 3 x 108 m/s (2) 1.5 x 108 m/s

(m%xm%m (4) V2 x 108 m/s

Answer (3)

225.

226.

227.
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A plano-convex lens of unknown material and
unknown focal length is given. With the help of
a spherometer we can measure the,(2020)

(1) refractive index of the material

(2) focal length of the lens

(3) radius of curvature of the curved surface

(4) aperture of the lens

Answer (3)

The power of a biconvex lens is 10 dioptre and
the radius of curvature of each surface is

10 cm. Then the refractive index of the material
of the lens is, (2020)

(1)2

3) 5

8
Answer (1)

N

WUt W

=

A lens of large focal length and large aperture
is best suited as an objective of an
astronomical telescope since (2021)
(1) A large aperture contributes to the quality
and visibility of the images.
(2) A large area of the objective ensures
better
light gathering power.
(3) Alarge aperture provides a better
resolution.
(4) All of the above

oufl @eflsSoiy wHMID  abigw  GellgTID

Q&NetoTLOBNH  efldbemed Q@B  eumesflied
FMemaBHTSHUNET OUNHET(HES 6DEMEIWINS
l&& giflwine eLINIBHEID 6TEOTLISHM &HITE0T

SNT6voTong SBLILES:

(1) euflwesn QeflsSmLi eredtg,
Hiburkiserg ST O  YeoliuB S medr
SpFweuDHNMIH@ LIrkiserf&@L.

(2) adla umiy e&nesoTL AUMIHET([HE& 6XleDemen

H6DEVESIT(H Qefls
BoTsHemesHene Slneneor 2 _midl OFLD.

(3) euflwestm eeaflSSHmLL HELSTH
uGHmeor SieflHSLD.

6T60TLIS,

(4) GunHanmiL HeDEOTSHHID.
Answer (4)
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A convex lens ‘A’ of focal length 20 cm and a
concave lens ‘B of focal length 5 cm are kept
along the same axis with a distance ‘o
between them. If a parallel beam of light falling
on ‘A’ leaves ‘B as a parallel beam, then the
distance ‘d in cm will be (2021)

(1) 30 (2) 25

(3)15 (4) 50

20 65.15. @elgnmb asnesorL ‘A’ eTenild Qb &6l
eflebemev LHMID 5 €F.15. GeAgTID OsmesorL ‘B’
aed Qb Glelldbemer spdlwenr ‘d’ eTemd
BeoLgmnsdler &0 &sH Hewauled Siemo&HEL
u @ereneor. ‘A’ 15 el(gld SeDeTOILTETOSTH
eeafllsennenn ‘B’ eufiG Semetorédsnemnmins

ceueflGumidngl. ereofled ‘d’  eTemd  SHTOID
Q&5 Lfled:

(1) 30 (2) 25

(3) 15 (4) 50

Answer (3)

Find the value of the angle of emergence from

the prism. Refractive index of the glass is V3.

(2021)
Wl L &5HeSmha eeuaflin®G Gamevorsdleorg)
&HE00TLM5.

dllilleneors &600T6UOTITIY LIS

efleflevae) eretor eTedTLS V3 SHGLD.

] 60°
(1) 90° (2) 60°
(3) 30° (4) 45°
Answer (2)

(Unit of VETRII IAS STUDY CIRCLE)
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230. A point object is placed at a distance of 60 cm

231.

from a convex lens of focal length 30 cm. If a

plane mirror were put perpendicular to the

principal axis of the lens and at a distance of

40 cm from it, the final image would be formed

at a distance of (2021)

(1) 20 cm from the plane mirror, it would be a
virtual image

(2) 20 cm from the lens, it would be a real

image

(3) 30 cm from the lens, it would be a real
image

(4) 30 cm from the plane mirror, it would be a
virtual image

P "SHENRS “GIECS RN RN, TRENET, 3

<«— 60 cm —Y¢«— 40 cm—>

(1) ser 2pquiedmba 20 6.5, sTIsdHle g
6(5 LoM! LIIDLIOMS SIEWLOWLD.

(2) eflbemeouledmingl 20 61F.15. HTTSSH6 18
65 GILOLLI LIIDLILDTE SHEMLOW|LD.

(3) efebemeoullediapiba 30 Q\&.5. HTTSHH 6L g
6(H WD LIIDLIOMES SHELOULD.

(4) serm quiefiEnbal 30 6&.15. sMrsHled g
6(H LoM! LIIDLIOMS SISWLOWLD.

Answer (1)

Match List-1 with List-II

List — | List - |l
(Electromagnetic (Wavelength)
waves)
(a) | AM radio waves (i 109m
(b) | Microwaves (i) | 102m
(c) | Infrared radiations | (i) | 102m
(d) | X-rays (iv) | 10*m
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Choose the correct answer from the options  236.

given below (2022)

(1) (a) - (iii), (b) - (iv), (c) - (ii),
(2) (a) - (ii), (b) - (iii), (c) - (iv),
(3) (@) - (iv), (b) - (iii), (c) - (ii),
(4) (a) - (iii), (b) - (ii), (c) - (i), (

Answer (2)

(d) - (i
(d) - (i
(d) - (i
d

)
)
)
) - (iv)

A biconvex lens has radii of curvature, 20 cm 237

each. If the refractive index of the material of
the lens is 1.5, the power of the lens is (2022)

(1) +5D (2) Infinity
(3) +2D (4) +20D
Answer (1)

If the initial tension on a stretched string is
doubled, then the ratio of the initial and final
speeds of a transverse wave along the string is
(2022)

1)1:v2 (2)1:2 238.
(3)1:1 (4)V2
Answer (1)

When two monochromatic lights of frequency,
v and g are incident on a photoelectric metal,
% and V2

respectively. The threshold frequency for this
metal is (2022)

their stopping potential becomes

(3v @3y 239,
(3) 2v (4) 3v

Answer (2)

In a Young’s double slit experiment, a student
observes 8 fringes in a certain segment of
screen when a monochromatic light of 600 nm
wavelength is used. If the wavelength of light is
changed to 400 nm, then the number of fringes
he would observe in the same region of the
screen is (2022)

(19 (2)12

(3)6 (4) 8

Answer (2)

A light ray falls on a glass surface of refractive
index V3 , at an angle 60°. The angle between
the refracted and reflected rays would be
(2022)

(1) 90° (2) 120°
(3) 30° (4) 60°
Answer (1)

Two transparent media A and B are separated
by a plane boundary. The speed of light in
those media are 1.5 x 108 m/s and 2.0 x 108
m/s, respectively. The critical angle for a ray of
light for these two media is (2022)

(1) tan—! (0.500) (2) tan—' (0.750)
(3) sin~! (0.500) (4) sin~' (0.750)
Answer (4)

1217. Dual Nature of Matter and Radiation

The photoelectric threshold wavelength of
silver is 3250 x 109 m. The velocity of the
electron ejected from a silver surface by
ultraviolet light of wavelength 2536 x 101 m is
(Given h =414 x 10" eVs and ¢ = 3 x 108
ms) (2017)

(1) = 0.3 x 108 ms"* (2) 6 x 105 ms™!

(3) = 0.6 x 10 ms"* (4) 61 x 108 ms™"
Answer (2 & 3)* Both answers are correct.

When the light of frequency 2V, (where V, is
threshold frequency), is incident on a metal
plate, the maximum velocity of electrons
emitted is V;. When the frequency of the
incident radiation is increased to 5V,, the
maximum velocity of electrons emitted from the
same plate is V,. The ratio of V; to V, is (2018)

(1) 4:1 (2)1;4

(3)1:2 4)2:1

Answer (3)
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The power radiated by a black body is P and it
radiates maximum energy at wavelength, Ao. If
the temperature of the black body is now
changed so that it radiates maximum energy at

3 wavelength z Mo, the power radiated by it 4
becomes nP. The value of nis (2018)
(1=

81

3);

4
Answer (1)

An electron is accelerated through a potential
10,000 V.
wavelength is, (nearly) : (me = 9 x 10 Kkg)
(2019)

(1)12.2x 103 m
(3)12.2 x 10"* m
Answer (2)

difference of Its de Broglie

(2) 122 x 102 m
(4)12.2 nm

In the circuits shown below , the readings of
the voltmeters and the ammeters will be:

WU ) WD . . ] iy
PN N
\D; Ay) IOQVz (Ag
| [
10V 10V
Circuit 1 Circuit 2

(1) Va> Viand it —i2
(3) Vi-Veand it =iz
Answer (4)

(2)Vo=Viandii > 2
(4) Vo> Viand it > iz

The total energy of an electron in an atom in
an orbit is -3.4 eV. Its kinetic and potential
energies are respectively (2019)
(1)-3.4¢eV,-3.4¢eV (2)-3.4eV,-6.8eV
(3)3.4eV,-6.8eV (4)3.4¢eV,3.4eV
Answer (3)

244.

245.

246.
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The de Broglie wavelength of an electron
moving with kinetic energy of 144 eV is nearly
(2020)

(1) 102 x 102 nm
(3) 102 x 104 nm
Answer (2)

(2) 102 x 103 nm
(4) 102 x 105 nm

The number of photons per second on an
average emitted by the source of
monochromatic light of wavelength 600 nm,
when it delivers the power of 3.3 x 102 what
will be (h=6.6 x 103 Js) (2021)

(1) 1013 (2) 1018

(3) 107 (4) 1018

600 p.L5. simevBerd esmetorL eHenm Him &6l
apedHleflpha  sunsfluns @@  efleotmquisd
2 16Ip'IIBD  -BUNLLTEIT 6T600T600 | &Heme, SiSH60T
2 1flpib Hmedr, 3.3 X 102 e eredrmemLOW|D
Gurgl: (h= 6.6 x 103 gral)

(1) 1015 (2) 108

(3) 107 (4) 1016

Answer (4)

An electromagnetic wave of wavelength ‘A’ is
incident on a photosensitive surface of
negligible work function. If ‘m mass is of
photoelectron emitted from the surface has de-
Broglie wavelength A4, then (2021)

= () )2 = (™) 52
(1)}\_(mc)}\d (2)A_(hc)}\d

= (Fme = (#me) 52
@h= ()0 @as ()5
UD&&600(55 5555 Geuemens gnLfemevtr
eupmieTenTas® eefleooniey umiifedr g A
SimEBETD  CFHMEOUTLOSNIH  LOOTHMHS —SH6WED
efl(dmgl. earfl
aTeudlqnmedr, ‘m’ Hleomulled Ad erepid Le-LimméeS

urlieSehg 2 BlpliLBD

siemev Hersdlementtl oD BHENES! eTevfle,
(2= () % @)1= () %
- ()
Answer (4)
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The graph which shows the variation of the de
Broglie wavelength (A) of a particle and its
associated momentum (p) is (2022)

(1 4

(2)

> —)

...

p—>

=—r

T
A
@ \
L
=
Answer (2)

1218. Atoms And Nuclei

The ratio of wavelengths of the last line of
Balmer series and the last line of Lyman series
is (2017)
(1) 0.5

(3) 1
Answer (4)

Radioactive material ‘A’ has decay constant
‘8\" and material ‘B’ has decay constant ‘A’.
Initially they have same number of nuclei. After
what time, the ratio of number of nuclei of

material ‘B’ to that ‘A’ will be § ? (2017)

(1) (2) =
(3) (4)
Answer (3)

250.

251.

252,

253.

254.

(Unit of VETRII IAS STUDY CIRCLE)
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The ratio of kinetic energy to the total energy of
an electron in a Bohr orbit of the hydrogen
atom, is (2018)
(1na:-1
(3)1:1
Answer (2)

2)1:-1
4)1:-2

An electron of mass m with an initial velocity
V="V,i(V, >0) enters an electric field
E = —E,1(E, = constant > 0) at t = 0. If 1, is
its de-Broglie wavelength initially, then its de-
Broglie wavelength at time tis (2018)

(1) Ao t 2) 4o (1+;iv‘;t)
3) —20 4)

()(H’mvot) () 0

Answer (3)

For radioactive material, half-life is 10 minutes.
If initially there are 600 number of nuclei, the
time taken (in minutes) for the disintegration of
450 nuclei is (2018)

(1) 30 () 10
(3) 20 (4) 16
Answer (3)

lonized hydrogen atoms and a- particles with
same momenta enters perpendicular to a
constant magnetic field, B. The ratio of their
radii of their paths r 1 : r o will be: (2019)
(1n2:1 (2)1:2

(3)4:1 4)1:4

Answer (1)

a — particle consists of: (2019)

(1) 2 protons and 2 neutrons only

(2) 2 electrons, 2 protons and 2 neutrons
(3) 2 electrons and 4 protons only

(4) 2 protons only

Answer (1)
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The half-life of a radioactive sample 259.

undergoing o - decay is 1.4 x 10" s. If the
number of nuclei in the sample is 2.0 x 1021,
the activity of the sample is nearly. (2020)

(1) 108 Bq (2) 10* Bg
(3) 10° Bq (4) 108 Bq
Answer (2)

What happens to the mass number and atomic
number of an element when it emits
y-radiation? (2020)
(1) Mass number increases by four and atomic
number increases by two.
(2) Mass number decreases by four and
atomic number decreases by two.
(3) Mass number and atomic number
remain unchanged.
(4) Mass number remains unchanged while
atomic number decreases by one.
Answer (3)

260.

The wave nature of electrons was
experimentally verified by, (2020)

(1) Davisson and Germer (2) de Broglie

(3) Hertz (4) Einstein

Answer (1)

A radioactive nucleus 4X  undergoes
spontaneous decay in the sequence
4X >, B>, s C—>,, D where Z is the
atomic number of element X. The possible
decay particles in the sequence are (2021)

(1) B, a, B* (2) o, p7, B*

(3) o, B, B~ (4) B*, o, B~

2X g  Qm sHiluss  JEmIbs®d
AL WHnlql Gedreoflwedy Hemgedeor eurflems

weom, 4X >, 1B, 3 C—>,, D, @he Z 261.

aTeuTLg X SeuflosHledr ey eTetor SpGSWD. Bibd
auflens (emmuled Hlepseniql Hemse) GIS6TSH6T

6T60TLI60T (LpemmBLLL:

(1) 87, a, B* (2) o, p7, B*
(3) o, B, B~ (4) B*, o, B~
Answer (4)

(Unit of VETRII IAS STUDY CIRCLE)
CHENNAI | KOVAI | MADURAI

A nucleus with mass number 240 breaks into
two fragments each of mass number 120, the
binding energy per nucleon of unfragmented
nuclei is 7.6 MeV while that of fragments is 8.5
MeV. The total gain in the Binding Energy in
the process is (2021)

(1) 216 MeV (2) 0.9 MeV

(3) 9.4 MeV (4) 804 MeV

240 flewn 6T6U0T OHTETUTLOBNIH SIETTUSE(H,
seoflldgs 120 Hlemm  eretor  G&nevor &b
&|600T(B &SNS 2_emLFmg). emeuemLwins
SITDSHHHSHSHET0T QTG B, sefluners
Wemevorliummmed 7.6 MeV wmmib slesor@aeng
wéiy, 85 MeV @b @bblspeid

emevorLiLmmHmeSledT QoS! OILH&SESLD 6TEOTLIS):

(1) 216 MeV (2) 0.9 MeV
(3) 9.4 MeV (4) 804 MeV
Answer (1)

The half-life of a radioactive nuclide is 100
hours. The fraction of original activity that will

remain after 150 hours would be (2021)
2 1

(1) = @)1
1 2

3) 75 (4) 3

Qm sIfluss snGsmellar —SienT-Spu

&meod 100 wevofl eSS 2_6Teng). 150

weoofl CrISHANHGL LUDG GHOT CFHMLHHF

QFWeINESSHH 60T Ll60TE0TOLDEITLIS)!:

() 55 )
(3) ;5 (42
Answer (3)

In the given nuclear reaction, the element Xis
22 Na— X+ e + v(2022)
22

(1) {g Ne (2) {5 Mg
23 23

(3) 11 Na (4) 10 Ne

Answer (1)
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Let 71 and T2 be the energy of an electron in
the first and second excited states of hydrogen
atoms, respectively. According to the Bohr's

model of an atom, the ratio T1 : T2 is (2022)
(1)4:9 (2)9:4

(3)1:4 4)4:1

Answer (2)

A nucleus of mass number 189 splits into two
nuclei having mass number 125 and 64. The

ratio of radius of two daughter nuclei
respectively is (2022)

(1)5:4 (2)25:16

(3)1:1 4)4:5

Answer (1)

1219. Electronic Devices

In a common emitter transistor amplifier the
audio signal voltage across the collector is 3 V.
The resistance of collector is 3 kQ. If current
gain is 100 and the base resistance is 2 kQ,
the voltage and power gain of the amplifier is
(2017)

(1) 20 and 2000
(3) 15 and 200
Answer (4)

(2) 200 and 1000
(4) 150 and 15000

Which one of the following represents forward
bias diode? (2017)

(1) 3V | R 5V
@ 0V ) R -2V
G4y R ~3¥
4>|—‘\MMM:7
2V R +2V
4 ——D—wwwWwW—
Answer (2)

267.

268.
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266.

The given electrical network is equivalent to
(2017)

A Y
B

(1) NOT gate (2) AND gate

(3) OR gate (4) NOR gate
Answer (4)
The diagrams below show regions of
equipotentials. (2017)
40V 20V 40V 0V 30V
20V
A B A B A B A B
v BV
(a) (b) (c) (d)

A positive charge is moved from A to Bin each

diagram.

(1) Maximum work is required to move qin
figure (b).

(2) Maximum work is required to move gin
figure (c).

(3) Inall the four cases the work done is the
same.

(4) Minimum work is required to move qin
figure (a).

Answer (3)

In the circuit shown in the figure, the input
voltage V; is 20 V, Vg =0 and Vg = 0. The

values of
Iz I and g are given by (2018)
20V
Rc2 4k
Ry C

500k B
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(1) Ig =20 pA, I =5mA, B =250
(2) Ig=25pA, I =5mA, B =200
(3) Iz =40 pA, I, =10mA, B =250
(4) Iz =40 pA, I =5mA, p=125
Answer (4)
In a p-n junction diode, change in temperature

due to heating (2018)

(1) does not affect resistance of p-n junction
2
(©)
(4)

affects only forward resistance

affects only reverse resistance

affects the overall V — | characteristics of p-n
junction

Answer (4)

In the combination of the following gates the
output Y can be written in terms of inputs A
and B as (2018)
A® L
B
| : }.l'
(1)A.B+A.B (2 A.B+ A.B
(3)A.B (4)A+B
Answer (2)
For a p-type semiconductor, which of the

following statements is true? (2019)

(1) Electrons are the majority carriers and
trivalent atoms are the dopants.

(2) Holes are the majority carriers and trivalent
atoms are the dopants.

(3) Holes are the majority carriers and
pentavalent atoms are the dopants.

(4) Electrons are the majority carriers and
pentavalent atoms are the dopants.

Answer (2)

272.

273.

274.

275.
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Which of the following acts as a circuit
protection device? (2019)
(1) conductor

(3) switch

Answer (4)

(2) inductor
(4) fuse

The correct Boolean operation represented by
the circuit diagram drawn in (2019)

+ 6
% R

O/ i
Al LED (¥)
R

P

B 1 l
(1) AND (2) OR
(3) NAND (4) NOR
Answer (3)

An intrinsic semiconductor is converted into n-
type extrinsic semiconductor by doping it with
(2020)
(1) Germanium
(8) Aluminium
Answer (2)

(2) Phosphorous
(4) Silver

Out of the following which one is a forward
biased diode? (2017)

-3V

-2V

R R

2V

Answer (1)
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A n-p-n transistor is connected in common
emitter configuration (see figure) in which
collector voltage drop across load resistance
(800 Q) connected to the collector circuit is
0.8V. The collector current is (2020)

(1) 0.2 mA (2)2mA
(3) 0.1 mA (4) 1 mA
Answer (4)

Which of the following gate is called universal

gate? (2020)

(1) NOT gate (2) OR gate
(3) AND gate (4) NAND gate
Answer (4)

The electron concentration in an n-type

semiconductor is the same as hole

concentration in a p-type semiconductor. An

external field (electric) is applied across each

of them. Compare the currents in them. (2021)

(1) No current will flow in p-type, current will
only flow in n-type

(2) Currentin n-type = current in p-type

(3) Current in p-type > current in n-type

(4) Currentin n-type > current in p-type.

QM N-euems GemMELSSUT6Ts  TOVSIGITTET

Qsriley eTedILE QIH P-EUMS GeDDELSSHUleors

glemeT QFMeYSGE &lOWNS 2 _6Teng). Sieunmledr

616EUTETNISHGS SMISHEH, 6(H LmLiLed (LledT)

siefl&slILBHDE. Sieunmled 2_eitem

leoTGevT L Maigemen QLUILNGBS.

(1) p— euemauled WledTGeOTILLLD LIMWITE], -
euemaUiled LU (BLD WedTBeTmLLLD LImuD.

(2) n-— euemauieb 2_eiter WleOT@6OTTLLLD = p-
euemaUiled LU (BLD WedTBeoTMLLLD.

(3) p-— euemauied Wl6OTE6OTML LD > N- euem&HUT6D
9 _eier WleoT@eoTmLLLD.

(4) n- euemauied 2_eiem WeOTEEOTILLLD > p-
euemaUled 2_sitar LOl6dTBEOTMLLLD.

Answer (4)
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279. Consider the following statements (A) and (B)

280.

and identify the correct answer. (2021)

(A) : A zener diode is connected in reverse
bias, when used as a voltage regulator.

(B) : The potential barrier of p-n junction lies

between 0.1 Vto 0.3 V.

(1) (A) is incorrect but (B) is correct.

(2) (A) and (B) both are correct.

(3) (A) and (B) both are incorrect.

(4) (A) is correct and (B) is incorrect.

(A) womb (B) s NedTeupd SnMMmIsem6TE

&, siflwmer eflemLulemeot SHevorLms.

SuibFd

LGwn®

(A) 16dTe0T(0ES R (pradlensey

Gurgl & g6t

HeorGeornT & FMiLled emevoréaLiL(BLD.

Bwsslu@

(B):p-n shplulevrs letteorpss Smesor 0.1 V

eSlmba 0.3 V 66 QenLuied siemow|ib.

(1) (A) eredrug sflwmbme Speoted (B) eredtig)
gflwineorg).

(2) (A) womo (B) oyélw Sresor(BLd
giflneoTeme.

(3) (A) womub (B) o4élw Srevor(BLd
sfllubmeme.

(4) (A) eredrug) sfluimentg) HMID (B) eredtug)
sluHDE).

Answer (4)

For the given circuit, the input digital signals
are applied at the terminals A, B and C. What
would be the output at the terminal ‘y'? (2021)

aanmsslu Berer WersnHring, A, B wpmio C
sy 1ledT(emettaarfled eTetoTetollendd 2 6Tl (B
‘Y 06T

mFMBHET  SlerfliaLILBEledTmeoT.

(pemevtudled Siemiowilt LMD eeuerflui® wing)?
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b b Ot & & b 282. The truth table for the given logic circuit is
L1 ] (2022)
A

(1)
s | A B |C
0 0 (1
B j_o 0 110
o] y
1 0 |1
1 110
s |
)
ty t t t ts ts A B C
™7 | L | | R
oV 0 0|0
o [ L [ . BB
oV 1 010
@) 5V 1 1 |1
[ I I
) oV -
Answer (3) A Blc
. o 0 0|0
281. In the given circuits (a), (b) and (c), the 0 1|1
potential drop across the two p-n junctions are
equal in (2022) T 01
1 110

|-|P|N]—|P|N|-I

|
" (@ 4)
|-|P|N]—|N|P 2 (I? ?
1
(b) 0 1|0
(e (NI, 100
1 1 1 |1

(©)
1) Circuit (c) only Answer (1)
2) Both circuits (a) and (c)
3) Circuit (a) only
4) Circuit (b) only
Answer (2)

(
(
(
(
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