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PART : PHYSICS

1. A parallel plate capacitor made of circular plates is being charged such that the surface charge density
on its plates is increasing at a constant rate with time. The magnetic field arising due to displacement
current is:

(1) non-zero every where with maximum at the imaginary cylindrical surface connecting peripheries of
the plates
(2) zero between the plates and non-zero outside
(3) zero at all places
(4) constant between the plates and zero outside the plates
Ans. (1)

+o q sl
1D

- dq
IC = —
Sol. dt

ip =igc = 3—? = constant
The induced magnetic field is maximum at the surface (at r = R)
B
_ Molp
max ﬁ

w

_ Molp

B =
X 127R
Ans. will be (1)

2. An electric dipole with dipole moment 5 x 10-6 Cm is aligned with the direction of a uniform electric field
of magnitude 4 x 10% N/C. The dipole is then rotated through an angle of 602 with respect to the electric
field. The change in the potential energy of the dipole is :

(11.2J (2)1.5J (3)0.8J (4)1.0J

Ans. (4)

Sol. AU = Us— Ui = (—pE cos60?) — (—pE cos09)

. PE _[6x10°)ax10°)
2 2

Ans. will be (4)

=1J
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3. A ball of mass 0.5 kg is dropped from a height of 40 m. The ball hits the ground and rises to a height of
10 m. The impulse imparted to the ball during its collision with the ground is (Take g = 9.8 m/s?3)
(10 (2) 84 NS (3) 21 NS (4) 7NS

Ans. (3)

Sol. LS
mV4

V, =/2gh; =+/2x9.8x40 = 28 m/sec

V, =/2gh, =/2x9.8x10 =14 m/sec

J=Ap=p; —p
J = Ap = (+mV2) — (—mV1) = m(V1 + V2) = (0.5)(28 + 14)
J =21 N.sec.
Ans. will be (3)
4, The intensity of transmitted light when a polaroid sheet, placed between two crossed polaroid's at 22.5°

from the polarization axis of one of the polaroid, is (lo is the intensity of polarised light after passing
through the first polaroid):

I [ I I
1) & 2) 0 3) & 4)
(1) 2 @ 2 @) 3 “)
Ans. (1)
0 90 -0
A/—\A A/—\A
Sol. % ~
lo — lo cos?0 — lo cos?0 cos?(90 — 0)
sin26 \?
It = lo cos20 sin20 = lo (Sin® cos0)? = IO[ 5 j
s 'isinz(zx 22.5%)= %o in? 450 1o
4 4 8
Ans. will be (1)
5. The kinetic energies of two similar cars A and B are 100 J and 225 J respectively. On applying breaks,

car A stops after 1000 m and car B stops after 1500 m. If Fa and Fg are the forces applied by the breaks
on cars A and B, respectively, then the ratio Fa/Fs is
3 2
1) — 2) — 3) = 4) —
(1) 3 @ 5 @) 3 4) 3
Ans. (4)
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Sol.  According to work energy theorem
Wai = KET = KEf — KE;
—(F)x)=0—-KE=F = KE
X
[ KB p K
X1 X2
Fa _[KE X2} L[100Y1500)~'2
Fs KE, \ x4 225)\1000) 3
Ans. will be (4)
6. The current passing through the battery in the given circuit, is :
1.5Q
AW
502
A B 'VWV\, C
) = §5.5gz
B o AW D
302 1.5Q
—AWW—] —
1!’2 PV
3
(1)25A (2)15A (3)2.0A (4)0.5A
Ans. (4)
Sol.
1.5Q
AW~
50 2.5Q
—MWWW—
6Q 5.50
—WW—WW—
30 1.5Q
———— W~ |
1/3Q2 5 volt
L=l+l:>Req=§Q
Ry ERcing o 3

Rnet = l+§ +15+55=10Q
3 3

= S 5 5 A Answer will be:(d)
R, 10
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7. Three identical heat conducting rods are connected in series as shown in the figure. The rods on the

sides have thermal conductivity 2K while that in the middle has thermal conductivity K. The left end of the

combination is maintained at temperature 3T and the right end at T. In steady state, temperature at the

left junction is T+ and that at the right junction is T2. The ratio T+/Tz is

Ans. (4)
Sol.

3T

Ao

3T

2K

2K

ALV

2K K

2K

T1

L 4

Rthz—OC—

KA K

|in = iout

3T-T, T,-T

R  2R+R
Ti=2T
iin = lout
3T-T, T,-T
R+2R R

3
To= ST
2T 5

T 2T

BoORERT

Answer will be (4)

T2

T

LTI
_|
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Ans.

Sol.

Ans.

Sol.

10.

Ans.

In an oscillating spring mass system, a spring is connected to a box filled with sand. As the box oscillates,
sand leaks slowly out of the box vertically so that the average frequency w(t) and average amplitude A(t)
of the system change with time t. Which one of the following options schematically depicts these changes
correctly ?

4
4

5 (t) o} (t)

1 1
At)

v

pt 4

Nl
PaoN__
—
N

v

A

w(t)

©® 1
A — At)

IR

(4)

f kK o : L -
on = .|— , Since m is decreasing, its frequency will increase
m

Since the sand will take away some energy so the total energy TE = %KA2 of the system will

decrease, so the amplitude will also decrease. so Answer should be (4)

AB is a part of an electric circuit (see figure). The potential difference "Va — Vs", at the instant when current
| = 2A and is increasing at a rate of 1 amp/second is :

1l sV 20
(1) 9 volt (2) 10 volt (3) 5 volt (4) 6 volt
(2
L =1 Henery _
[ i [
oO——wuu———> e O
t

VA—VB=+Lﬂ+5+iR
dt

Va-Ve=+(1)(+1)+5+(2)(2) = 10 volt,
Answer will be (2)

A particle of mass m is moving around the origin with a constant force F pulling it towards the origin. If
Bohr model is used to describe its motion, the radius r of the n'" orbit and the particle's speed v in the
orbit depend on n as

(1) rocn?3;vont® (@ recn¥¥;voan® (3)rcn®;voan'B (4) rocn?3;vocns

(1)
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2

Sol. MY _ Fand mvr = nh

r 2n
multiplying V3 c n = V oc n13

m (n"3)r o« h = r o n23 | Answer will be (1)

11. In some appropriate units, time (t) and position (x) relation of a moving particle is given t = x2 + x. The
acceleration of the particle
2 2 2 2
(1) + (2) + Q) - A o
(x +1)° 2x +1 (x+2)° (ex+1)°
Ans. (4)
Sol. t=x2+x
B gy B
dx dt (2x +1)
a=v d_V =— 4 J x 2
dx 2x+1) ) ((2x+1)2
a=- % Answer will be (4)
(2x +1)
12, A model for quantized motion of an e in a uniform magnetic field B sates that the flux passing through the

orbit of the electron is n(h/e) where n is an integer, h is Planck's constant and e is the magnitude of
electron's charge. According to the model, the magnetic moment of an electron in its lowest energy state
will be (m is the mass of the electron)

heB heB he he
(1) ) @) — (4)
m 2mm mm 2mm
Ans. (4)
Sol. 8(nr?) = nh = [rz = n_hj wherer= ™Y — v = aBr
e eBr gB m

M = Nia (i) (%j = —o  yqe= &

2nr/v 2
gBr
S :
M = m) _e B 2 eB nh
2 2m 2m eBn
M = n(he) My = (T)eh
2tm 2mm
13. A microscope has an objective of focal length 2 cm, eyepiece of focal length 4 cm and the tube length of
40 cm. If the distance of distinct vision of eye is 25 cm, the magnification in the microscope is
(1) 150 (2) 250 (3) 100 (4) 125
Ans. (4)
Sol. M= R0
f0 fe
=402 o5
2 4
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14.

Ans.
Sol.

15.

Ans.
Sol.

There are two inclined surfaces of equal length (L) and same angle of inclination 45° with the horizontal.
One of them is rough and the other is perfectly smooth. A given body takes 2 times as much time to slide
down on rough surface than on the smooth surface. The coefficient of kinetic friction (ux) between the
object and the rough surface is close to

(1) 0.5 (2) 0.75 (3) 0.25 (4) 0.40

(2)

2tsmooth = tRough

5 25 25
gsind gsind —ugcoso

square both side
4sinf® — 4ucosO = sind

. 1
sind = cosb = — 0 = 45°
J2
4—4p =1
3=4p
3
=—=0.75
el

A full wave rectifier circuit with diodes (D1) and (D2) is shown in the figure. If input supply voltage
Vin = 220 sin (100 =t) volt, then att = 15 m/sec

o
o gl
j sz =
) <

(1) D1 and D2 both are forward biased

(2) D1 and Dz both are reverse biased

(3) D1 is forward biased, D2 is reverse biased
(4) D1 is reverse biased, D2 is forward

4)

w=100n

f=50

T= L = ooy ms =20 ms
50 50

D1 Re (reverse biased)
D2 Fs (forward biased) Ans. (4)
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16. A uniform rod of mass 20 kg and length 5m leans against a smooth vertical all making an angle of 60°

with it. The other end rests on a rough horizontal floor. The friction force that the floor exerts on the rod
is (take g = 10 m/s?)

(1) 200 N (2) 20043 N (3) 100 N (4)100\/§N
Ans. (4)
N2
- P
5m
60°
(]
Sol. 5c0s60 v in
20g !
ot
5sin60°
Tp = 0
f(5c0s60°) = —209(5;"1 60°)
f = 10g tan60°®
=100v3
17. Two identical charged conducting spheres A and B have their centres separated by a certain distance.

Charge on each sphere is q and the force of repulsion between them is F. A third identical uncharged
conducting sphere is brought in contact with sphere A first and then with B and finally removed from both.
New force of repulsion between spheres A and B (Radii of A and B are negligible compared to the
distance of separation so that for calculating force between them they can be considered as point charge
s) is best given as:

UEs @2 @2 @ 2
Ans. (2)
q q qu
Sol Fe—e o—>» -9
' A B r?
q/2 39/4
A B
(a3
__2 4
F =
r2
_3ka®
8 r?
8

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance NEET (UG) 2025 Solution portal PAGE # 8




Resonance” NEET (UG) 2025 | DATE : 04-05-2025 | PHYSICS

18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.

Two cities X and Y are connected by a regular bus services with a bus leaving in either direction every T
min. A girl is driving scooty with a speed of 60 km/h in the direction X to Y notices that a bus goes past
her every 30 minutes in the direction of her motion, and every 10 minutes in the opposite direction.
Choose the correct option for the period T of the bus service and the speed (assumed constant) of the
buses.

(1) 10 min, 90 km/h (2) 15 min, 120 km/h
(3) 9 min, 40 km/h (4) 25 min, 100 km/h
(2)
d=VT
«—>
*——> * - 30m <+
V-60 <® V + 60

(V —60)30 = (V + 60)110
3V - 180 =V + 60

2V = 240

V = 120 km/h

d=U20—&D%

=30 km
=] —lh:@:15min
V. 120km/h 4 4

A container has two chambers of volumes V1 = 2 litres V2 = 3 litres separated by a partition made of a
thermal insulator. The chambers contains n1 = 5 and n2 = 4 moles of ideal gas at pressures P1 = 1 atm
and P2 = 2 atm. respectively. When the partition is removed, the mixture attains an equilibrium pressure
of :
(1) 1.4 atm (2) 1.8 atm (3) 1.3 atm (4) 1.6 atm
4)
PV, +P,V,

V) + Vs,
_1x2+2x3
342

:§ =1.6 atm
5

De-Broglie wavelength of an electron orbiting in the n= 2 state of hydrogen atom is close to (Given Bohr
radius = 0.052 nm)
(1) 1.67nm (2) 2.67 nm (3) 0.067 nm (4) 0.67 nm
(4)
2nr =g AD
AD = ﬂ
n
n=2

= T2
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h2
=1 |—| l0o
=)
=7 (%j (.52)

=3.14x2
=6.28 A®
=0.628 nm
Ans 4

21, To an ac power supply of 220 V at 50 Hz, a resistor of 20Q, a capacitor of reactance 25 Q and an inductor
of reactance 45 Q are connected in series. The corresponding current in the circuit and the phase angle
between the current and the voltage is, respectively
(1) 15.6 A and 30° (2) 15.6 A and 45° (3) 7.8 A and 30° (4) 7.8 A and 45°

Ans. (4)

Sol. Xc=25
XL =45
R=20

L-Xc 45-25 20

R 20 20

:
¢ = 45°

Z=yR%+(X - X

Z =202
| = Vims =£ =1 =11x.7=~7.8
Z 202 2
22, Which of the following options represent the variation of photoelectric current with property of light shown
on the axis?
N AN
Photoelectric Photoelectric
current current
(A) (B)
> >
O Intensity of light O Intensity of light
A
Photoelectric Photoelectric
current current
(C) (D)
> >
O Frequency of light O Frequency of light
(1)Aand D (2) Band D (3) A only (4) Aand C
Ans. (1)

Sol. Theory Based
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23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

A pipe open at both ends has fundamental frequency f in air. The pipe is now dipped vertically in a water
drum to half of its length. The fundamental frequency of the air column is now equal to :

3f f
(1) ) (2) 2t 3) 3 (4) f
(2)
o
ey
ft v 2V _ o A
= =_—= ns. (2)
2(0/2) 20

Two identical point masses P and Q, suspended from two separate massless springs of spring constants
k1 and ka. respectively, oscillate vertically. If their maximum speed are the same, the ratio (Aa/Ar) of the
amplitude Aq of mass Q to the amplitude Ar of mass P is :

k k k k
(1) |22 @ | (3) -2 (4)
(1)
k k
As. 2L = A~.|-2
"I m N'm
Ag _ [ke
AP: ¥ k1
The output (Y) of the given logic implementation is similar to the output of an/a gate.
Ao Do
AO |
(1) OR (2) NOR (3) AND (4) NAND
(2)
(A+B)-(A-B) = NOR
A B A+B | (A-B) | A+B
0 0 1 1 1
0 1 0 1 0
1 0 0 1 0
1 1 0 0 0

An oxygen cylinder of volume 30 litre has 18.20 moles of oxygen. After some oxygen is withdrawn form
the cylinder, its gauge pressure drops to 11 atmospheric pressure at temperature 27°C. The mass of the
oxygen withdrawn from the cylinder is nearly equal to :

[Given, R = %J mol-'K-! , and molecular mass of Oz = 32, 1 atm pressure = 1.01 x 10> N/m]

(1) 0.116 kg (2) 0.156 kg (3) 0.125 kg (4) 0.144 kg
(2)
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Sol. n=0Oxygen cylinder 18.20
P =11 x1.01 x 105 N/m?

Ideal gas equation P' V = n'RT

100

11 x1.01 x 10°x 30 x 103 =n"x 5 x 300

n'=13.38
With draw = (18.20 — 13.38)
m=nx M, = 32 (18.20 — 13.38)
= 32 x 4.82

154 .24

1000

= .154 kg
Approx. = = .154 kg

27. In a certain camera, a combination of four similar thin convex lenses are arranged axially in contact, Then
the power of the combination and the total magnification in comparison to the power (p) and magnification
(m) for each lens will be, respectively-

(1) 4P and m#* (2) P*and m* (3) 4P and 4m (4) P*and 4m

Ans. (1)

Sol.

PPPP
Combination P + P + P + P = 4P
m = my M2 M3 m4 = m*
mi1 =M2=M3 =M4 =M
= 4 P and m*

28. Two gases A and B are filled at the same pressure in separate cylinders with movable piston of radius
ra and re, respectively, On supplying and equal amount of heat to both the systems reversibly under
constant pressure, the pistons of gas A and B are displaced by 16 cm and 9 cm respectively. If the change
in their internal energy is the same, then the ratio is fa equal to

B
2 J3 4 3
(1) = (2) — @) 5 “4) —
J3 2 3 4
Ans. (4)

Sol. AUt =AU2
n1RAT1 = anATz
PAV1 = PAV2
A1AX1 = A2AXz

TEFA21 6 == TEI'BZ(Q)

r 9 3
é: Vie 4
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29. A balloon is made of a material of surface tension S and its inflation outlet (from where gas is filled in it)
has small area A. It is filled with a gas of density p and takes a spherical shape of radius R, When the
gas is allowed to flow freely out of it, its radius r changes form R to 0 (zero) in time T, If the speed v(r) of
gas coming out of the balloon depends onrasr2and T o« S*AP p¥ R? then

1 1 1 7
1 a:——’ =——={ :—1, :—,8=—
shasmoe' =53 Heshiismts 5
1 1 1 1 7
2 a:—’ =G = —-—, :——,6=—
(Y= aR ek =5 5
1 1 3
3)a=—~,a=~,p=-1,y=+1,6=2
() a=—o=snp Y=+ 5
1 1 1 5
4a=——, = —-—, :—1, :——,6=—
(4) 5 a="5,P Y=-3 5
Ans. (1)
Sol. (i)
. v, Po
D.

Applying Bernoulli's equation between just inside and just outside:-
1 1
P+ Epv12= Ps + EpVZZ

2T 1 5
Pp+ <= |+0=Py+ —pV
(0+rj o™t 2P

1

Ty 2T L yur2o -1
2 r 2
(ii) T = (some number) S* A? & R®

e MY
MOLOT1 = (M1T 2) (L2)[3 (sz (L)B

a+r=0,2-3y+56=0,—2a=1
1 3

1
= ——, =—,2 6:—
=a 5 Y > B+ 5

In option (2) , p=-1,8 = %satisfy this equation, so the correct answer will be (2)

30. A bob of heavy mass m is suspended by a light string of length |, the bob is given a horizontal velocity vo
as shown in figure. If the string gets slack at some point P making an angel g from the horizontal the ratio
of the speed v of the bob at point P to its initial speed vo is ;

. P
L7 ok Do
‘\ A I’
\\ | /l
‘\\V _,/'
-rvo
1 1 1
cosO )2 sind )2 R 1 2
P 22520 L 3) (sin 6 Yo R
) [2+33in9j @) (2+33in9j (@) (sin0): @ [2+Ssin6j

Ans. (2)
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Sol.

31.

Ans.

Sol.

32.

Ans.

Sol.

mv?

\'2 === mgsin®d

V2 = V,% —2g(l+1sin6)
V2 =V, —2gl(1+sine) (i)
gl sind = V,,® —2gl(i +sino)
Vo = gl2+3sin6)
V2 =gl(2+3sino)
V2 =glsin®
1

vV [ sind )2

Vo 2+3sin6

A physical quantity P is related to four observation a, b, ¢ and d as follows:
P = a%? /cd

The percentage errors of measurement in a, b, ¢ and d are 1%, 3%, 2% and 4% respectively. The
percentage error in the quantity P is

(1) 13 % (2) 15% (3) 10% (4) 2%
(1)

32
p=20 AP 100 =322 100+ 220 100 + A%« 100 + 129 100

cd P a c 2d

AP i3 x1+2x3424 " x4
P 2

= 34+6+2+2 =13%

The sun rotates around its centre once in 27 day. What will be the period of revolution if the Sun were to
expand to twice its present radius without any external influence? Assume the sun to be a sphere of
uniform density.

(1) 115 days (2) 108 days (3) 100 days (4) 105 days
(2)

liwy = lowz
liw1 = 4liw2
Wi_y

Wo

TN

T, 4

To = 4Ty
=27 x4
=108 day
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33. The radius of Martian orbit around the Sun is about 4 times the radius of the orbit of Mercury. The Martian
year is 687 Earth days. Then which of the following is the length of
(1) 172 earth days (2) 124 earth days (8) 88 earth days (4) 225 earth days

Ans. (3)

Mercury Martin

Sol.

r
4r -

T2 c 3

TMC i l 3/2

Tur 4

Twe _ 1 T, =

T, 8 M° 8

687 .

o gy earth days = 86 earth (approximate)

34. A wire of resistance R is cut into 8 equal pieces. From these pieces two equivalent resistance are made
by adding four of these together in parallel. Then these two sets are added in series. The net effective
resistance of the combination is

R R R R
1) — 2) — 3) — 4) —
(1) 75 @) (3) o ) 5
Ans. (1)
Sol. R/8
R R R
—— | =S
32 32 16
R/8 R/8
AW AW
R/8 R/8
AW AW
w222 A 228
R/8 R/8
AW AW

35. A photon and an electron (mass m) have the same energy E. The ratio of (Aphoton / Aelectron) their de Broglie

wavelength is (c is the speed of light)
(1) ¢ /20 @ 1| E 3) = (4) c/2mE
E cV2m 2m
Ans. (1)
Sol. xproton
kelectron

g_P?_ h® _h

. _h
2m  322m A,

2
Ag = h - h
2mE omE
h
kp=E°
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Educating for better tomorrow
v2mE

36. A sphere of radius R is cut from a larger solid sphere of radius 2R as shown in the figure. The ratio of the
moment of inertia of the smaller sphere to that of the rest part of the sphere about the Y-axis is :

=
=

=

7 7 7 7

1= 2) — 3) — 4) —

(1) (@) =7 5 o (4} 75
Ans. (1)
Sol.

«—2R—»] X
2
lgrai :dM5|q—)+MR2 :gMRZ

%[8 m(ZRZ)]— gMR = lrestpart

2 7
gx8x4|\/|R2 —EMRZ I

2mon
?MR - Irest part

| I ey or bl
leg 57/5 57
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37. An electron (mass 9x 103" kg and charge 1.6 x 10-1°C) moving with speed ¢/100 (c = speed of light) is

injected into a magnetic field B of magnitude 9 x 104 T perpendicular to its direction of motion. We wish

to apply an uniform electric field E together with the magnetic field so that the electron does not defect
from its path. Then (speed of lightc = 3 x 108 ms~7)
(1) E is parallel to B and its magnitude is 27 x 102V m-'
(2) E is parallel to B and its magnitude is 27 x 104 V m-1
(3) E is perpendicular to B and its magnitude is 27 x 104 V m-"
(4) E is perpendicular to B and its magnitude is 27 x 102 V m-
Ans. (4)
Sol. eVB=¢eE
VB=E
E

R
B

E =BV
C

X
100

_3x10°

9x10~*

x9x1074

=27 x 102

38. The electric field in a plane electromagnetic wave is given by
E:=60cos (5x + 1.5 x 10°t) v/m.
Then expression for the corresponding magnetic field is (here subscripts denote the direction of the field)
(1)Bz =60cos (bx +1.5x 10%) T
(2) By =60 sin (5x + 1.5 x 10°)T
(3)By=2x 107 cos (bx + 1.5 x 10%) T
(4)Bx=2x 107 cos (5x + 1.5 x 10°))T
Ans. (3)
Sol. Ez = 60 cos (5x + 1.5 + 10°t) v/m

B=J

9
voW _15x10 e 1 08
Kk 5
E 60
B,=—2—
O vV 34108
=20x1078
= 2.0x1077 units

By= 2x10"cos (5x + 1.5 x 109) T
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39.

Ans.

Sol.

40.

Ans.

Sol.

41,

Ans.

A body weighs 48N on the surface of the earth. The gravitational force experienced by the body due to
the earth at a height equal to one -third the radius of the earth from its surface is :
(1) 32N (2) 36 N (3)16 N (4) 27 N
(2
mg =48 N
GM 9GM 9

 4x4
9

 4x4
=36N

x 48

An unpolarized light beam travelling in air is incident on a medium of refractive index at Brewster's angle.
Then -

(1) both reflected an transmitted light are perfectly polarized with angles of reflection and refraction close
to 602 and 30° respectively

(2) transmitted light is completely polarized with angle of refraction close to 30°

(3) reflected light is completely polarized and the angle of reflection is close to 60°

(4) reflected light is partially polarized and the angle of reflection is close to 30°

@)

H= tan ip
V3 = taniy
i, =60°

A constant voltage of 50 V is maintained between the points A and B of the circuit shown in the figure.
The current through the branch CD of the circuit is

C
—AWWW—
10 20
A B
30 40
AW —
D
I
||
50V
(1)25A (2)3.0A (3)1.5A (4)2.0 A

4)
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Sol.

42.

Ans.

Sol.

3 8
Reg = — + —
eg 1 6

3 4

= — 4+ —
4 3

_9+16 25
g or be]D tomorro 2

i = QX12:24A
25

i :%x24=6A

s, :§><24:8A

iCD=i2_i1 =8—6=2A

The plates of a parallel plate capacitor are separated by d. two slabs of different dielectric constant
K1 and Kz with thickness %d and % , respectively are inserted in the capacitor. Due to this, the

capacitance becomes two times larger than when there is nothing between the plates.
If Ki = 1.25 Kz, the value of K is :

(1) 1.60 (2)1.33 (3) 2.66 (4) 2.33
()

SoA _280A
3d d d d
8k, 2k, 8(1)
d 3d d d
ey ————— 1 ——— 1" —4
2 8(1.25k, 2k, 8
d_3d d d
2 10k, 2k, 8
d d_3d d
2 8 10k, 2k,
3n=8
8 10k,

64
10kz ==

Ot

2730
ki = 2.66
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43. Consider the diameter of a spherical object being measured with the help of a Vernier callipers. Suppose
its 10 Vernier Scale Divisions (V.S.D) are equal to its 9 Main Scale Division (M.S.D). The least division
in the M.S. is 0.1 cm and the zero of V.S. is at x = 0.1 cm when the jaws of vernier callipers are closed If
the main scale reading for the diameter is M = 5 cm and the number of coinciding veriner division is 8,
the measured diameter after zero error correction is

(1) 4.98 cm (2) 5.00 cm (3)5.18 cm (4) 5.08 cm
Ans. (1)
Sol. 1 MSD =.1cm
9 MSD =10 VSD
9

1VSD = WMSD:
LC=1MSD-1VSD
=1MSD - iMSD
10

= iMSD
10

= (.01) cm
zero error = + .1 cm
MV =5 + 8 (.01)
=5.08
AV =5.08—-0.10 =4.98 cm

44, A 2 amp current is flowing through two different small circular copper coils having radii ratio 1 : 2. The
ratio of their respective magnetic moments will be
(12:1 (2)4:1 (3)1:4 (4)1:2
Ans. (3)
Sol. m=iA
m oc mr?
m oc 2

M, r12

M,

n_1
r22 4

45, Consider a water tank shown in the figure. It has one wall at x = L and can be taken to be very wide in
the z direction. When filled with a liquid of surface tension S and density p, the liquid surface makes angle
0o (B0 <<1) with the x-axis at x = L. If y(x) i/s the height of the surface then the equation of y(x) is :

y A
K

v

x=L

(take 6(x) = sin 0 (x) = tan6b (x) = g—i , g is the acceleration due to gravity)

d?y pg dy pg d’y pg d’y  pg
1) =X = [B2 o) L - B2 —t_P 4
()dx2 S ()dx Soof ( dx2 Rac @
Ans. (4)
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Sol.

Tz sin(6+d0)

Tz sin(0+d6)— Tz sin6 = (dm)g, since 6 = very small sind ~ tand
Tz (tan(6 + d6)— tan 6) = (p\yzdx)g
tan(0+d0)—tano _ o9,

dx T
M P9 y where tan6 = slope = &
dx T &
d(dy)_pg,
dx\dx) T
2
:7)2' - p?gy , answer will be (4)
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