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SECTION-A W
1.  Two long straight wires P and Q carrying equal W-N =;xa
current 10A each were kept parallel to each other
at 5 cm distance. Magnitude of magnetic force _ a| . .
experienced by 10 cm length of wire P is Fy. If N_W(l_gj i.e. less than weight.
distance between wires is halved and currents on . .
them are doubled, force F> on 10 cm length of wire 3. From ) the phot'oelectrlc effect .experl.ment,
P will be : following observations are made. Identify which of
(1) 8 F, (2) 10 F, these are correct
(3) F./8 (4) Fi/10 A. The stopping potential depends only on the
Official Ans. by NTA (1) work function of the metal.
Allen Ans. (1) B. The saturation current increases as the intensity
Sol. Force per unit length between two parallel straight of incident light increases.
Holil, C. The maximum kinetic energy of a photo
wires = 2md electron depends on the intensity of the incident
1, (10)* light.
F  2#n(5cm) 1 D. Photoelectric effect can be explained using
T T AmZ e wave theory of light.
F2 M 8 Ch ; ;
oose the correct answer from the options given
Scm
27{) below:
2 (1) B, C only (2) A, C, D only
= F2=8F, (3) B only (4) A, B, D only
2. Given below are two statements : Official Ans. by NTA (3)
Statement-I : An elevator can go up or down with Allen Ans. (3)
uniform speed when its weight is balanced with the Sol. (A) Stoppi tential d 4 both fi
tension of its cable. . Stopping potential depends on both frequency
Statement-II : Force exerted by the floor of an of light and work function.
elevator on the foot of a person standing on it is (B) Saturation current oc intensity of light
more than his/her weight when the elevator goes (C) Maximum KE depends on frequency
down with increasing speed. (D) Photoelectric effect is explained using particle
In the light of the above statements, choose the theory
correct answer from the options given below : 4.  The weight of a body at the surface of earth is 18
(1) Both statemf:nt I'and statement IT are false N. The weight of the body at an altitude of 3200
(2) Statement [ is true but Statement II is false km ab h » face is (gi di £
(3) Both Statement I and Statement II are true m above the earth’s surface is (given, radius o
(4) Statement I is false but Statement II is true earth Re = 6400 km)
Official Ans. by NTA (2) (1)9.8N (2)49N
Allen Ans. (2) 3)19.6 N (48N
Sol. Statement-1 Official Ans. by NTA (4)
When elevator is moving with uniform Allen Ans. (4)
speed T = Fy Sol. Acceleration due to gravity at height h
I" .
g = MRE
Rl
l R
Fy So weight at given height
Statement-2 . mg 18
When elevator is going down with increasing mg = BT = RE =8N
speed, its acceleration is downward. [1 + } {1 + }
Hence R 2
1
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5. A 100 m long wire having cross-sectional area 6.25 | 8. As per given figure, a weightless pulley P is
x 10* m? and Young’s modulus is 10'" Nm™ is attached on a double inclined frictionless surface.
subjected to a load of 250 N, then the elongation in The tension in the string (massless) will be (if g =
the wire will be : 10 m/s?)

(1)6.25x10° m (2)4x10%*m
(3)6.25x10°m 4)4x10°m
Official Ans. by NTA (4)
Allen Ans. (4)
Sol. Elongation in wire o = R
AY (1) (443 + )N (2) 443 +1)N
___230x100 (3) 4W3-1N 4 (@3 -1N
6.25x10™* x 10" Official Ans. by NTA (2)
5=4x10"m Allen Ans. (2)

6.  1lgofaliquid is converted to vapour at 3 x 10° Pa | Sol
pressure. If 10% of the heat supplied is used for ‘a/ T
increasing the volume by 1600 c¢cm® during this
phase change, then the increase in internal energy § 4gsin60°—~T=4a ...(1)
in the process will be : 4 g sin60°
(1)4320) (2) 432000 J T .

(3)48007J (4)4.32 x10%] N
Official Ans. by NTA (1) Q‘
Allen Ans. (1) g sin30°

Sol. Work done = PAV
=3 x 10° x 1600 x 10 T-gsin30°=a -(2)
=4801J Solving (1) and (2) we get.

Only 10% of heat is used in work done. 20 \/5 _T=4T-20
Hence AQ =4800J T= 4(\/§+1)N
o e ano
}];:; ‘rest goes in internal energy, which is 90% of 9. iiven belol\;v arz t\})lvo St}?temelnt]: 3110f(lle isllilbelledlis
L ssertion A and the other is labelled as Reason
Change in .1nterr.1al en.ergy =0.9 x 4800=43201] _ Assertion A : Photodiodes are preferably operated

7. A modulating signal is a square wave, as shown in in reverse bias condition for light intensity
the figure. measurement.

T i — Reason R : The current in the forward bias is more

me [ A than the current in the reverse bias for a p — n

- junction diode.
If the carrier wave is given as c(t) = 2 sin (87t) In the light of the above statement, choose the
volts, the modulation index is : correct answer from the options given below :

(1) A is false but R is true
8&; 1;: Ei; i " 2) Both'A and R are true but R is NOT the correct
Official Ans. by NTA (4) explanation of A
Allen Ans. (4) (3) A is true but R is false '
N (4) Both A and R are true and R is the correct

Sol. Modulation index explanation of A

B Amplitude of modulating signal Official Ans. by NTA (2)
Amplitude of carrier wave Allen Ans. (2)
1 Sol. Photodiodes are operated in reverse bias as
n= 5 fractional change in current due to light is more
easy to detect in reverse bias.
2
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10.

Sol.

11.

Sol.

12.

Sol.

If Eand K electric field and

propagation vectors of the EM waves in vacuum,
then magnetic field vector is given by : (o -
angular frequency) :

1 - -

represent

(2) &(ExK)
(3) o(K xE) (4) KxE
Official Ans. by NTA (1)

Allen Ans. (1)
Magnetic field vector will be in the direction of

KxE

E
magnitude of B = c =—E

eI

SO D
Or B=—(KxE)
)
A circular loop of radius r is carrying current I A.
The ratio of magnetic field at the centre of circular

loop and at a distance r from the center of the loop
on its axis is :

D 1:32 ) 342:2
(3) 2421 4 1:42
Official Ans. by NTA (3)

Allen Ans. (3)

Magnetic field due to current carrying circular loop
on its axis is given as

uoif2
2(r2 + X2 )3/2

Atcentre,x =0, B, = }’ZL—OI
T

1
Atx=r, B, = o
2% 2\/5r

B

~Lo2\2

B,
A travelling wave is described by the equation
y(x, t) =[0.05 sin (8x — 4t] m

The velocity of the wave is : [all the quantities are
in SI unit]

(1)4 ms™! (2)2ms™!

(3) 0.5 ms™! (4) 8 ms™!

Official Ans. by NTA (3)

Allen Ans. (3)

From the given equation k =8 m™' and ® = 4 rad/s
®

Velocity of wave = E

V= 4 =0.5m/s

8

13.

Sol.

14.

As shown in the figure, a network of resistors is
connected to a battery of 24 V with an internal
resistance of 3Q2. The currents through the resistors
R4 and Rs are 14 and Is respectively. The values of
I4 and s are :

R, =20 R, - 200
R, =20 :::::: R, =20
R..=.K) R_-,-——'i!.)
|
F 1=
(24V.30)

8 2
1 1 =§A and I ng

@ L =%A and I, =§A

3L :gA and I :%A

2 8
I,=—Aand I, =—A
() Li=sAand I =2
Official Ans. by NTA (4)
Allen Ans. (4)

Equivalent resistance of circuit
Reg=3+1+2+4+2

=120
. 24
Current through battery 1= - 2A
R
4= S S R S
R,+R, ~ 2045 5
2
SR
5 5

Given below are two statements :

Statement I : If the Brewster’s angle for the light
then
Brewster’s angle for the light propagating from

propagating from air to glass is Og,

s
glass to air is 5 05 .
Statement II : The Brewster’s angle for the light
propagating from glass to air is tan™' () where p,
is the refractive index of glass.
In the light of the above statements, choose the
correct answer from the options given below :
(1) Both Statements I and Statement I are true.
(2) Statement I is true but Statement II is false.
(3) Both Statement I and Statement II are false.
(4) Statement I is false but Statement II is true.
Official Ans. by NTA (2)
Allen Ans. (2)
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Sol.

15.

Sol.

16.

Sol.
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air
glass
90-i
w, sini; =p sin(90-1,)
tani, = B
Ha

When going from glass to air

tani, = L coti,

Mg
Hence
i, ==
2_2 1

If two charges qi and q are separated with distance
‘d’ and placed in a medium of dielectric constant
K. What will be the equivalent distance between
charges in air for the same electrostatic force ?

(1) dvk ) k/d

(3) 1.5dVk 4 2dk
Official Ans. by NTA (1)
Allen Ans. (1)
= qu_qzz (in medium)
(4ne,) kd
_ 1 a9
M 4me, d”
F= FAir
9,9, 9,9,

dnekd®  dme,d”

d'=dvk
Consider the following radioactive decay process
At d T A AT AT 4

The mass number and the atomic number Ag are

given by :

(1) 210 and 82 (2) 210 and 84

(3) 210 and 80 (4) 211 and 80
Official Ans. by NTA (3)

Allen Ans. (3)

LA A, s A, I A

214 a 210 gt 210 y 210
5 As > Ay > 50 As ”30 Ag

17.

Sol.

18.

Sol.

19.

Given below are two statements :
Statements I : The temperature of a gas is — 73°C.
When the gas is heated to 527°C, the root mean
square speed of the molecules is doubled.
Statement II : The product of pressure and
volume of an ideal gas will be equal to
translational kinetic energy of the molecules.
In the light of the above statements, choose the
correct answer from the options given below :
(1) Both statement I and Statement II are true
(2) Statement I is true but Statement II is false
(3) Both Statement I and Statement II are false
(4) Statement I is false but Statement II is true
Official Ans. by NTA (2)
Allen Ans. (2)
Statement-1

T, =-73°C=200K

T, =527°C=800 K

3RT,
Vi A wm L
V, ,3RT2 T,
M
(200 1
“\8oo 2
V, =2V, (True)
Statement-11
PV =nRT

Translational KE = %nRT (False)

The maximum vertical height to which a man can
throw a ball is 136 m. The maximum horizontal
distance upto which he can throw the same ball is

(1) 192 m (2) 136 m
3)272m (4) 68 m
Official Ans. by NTA (3)
Allen Ans. (3)
2
H_ = =136m
2g
2
R max = V_ = 2Hmax
g
=2(136)
=272 m

ﬂcm is placed
Jn
perpendicular to a uniform magnetic field of 0.5T.
The magnetic field is decreased to zero in 0.5 s ata
steady rate. The induced emf in the circular loop at
0.25 s is:

A conducting loop of radius

(1) emf=1mV (2) emf =10 mV
(3) emf = 100 mV (4) emf =5 mV
Official Ans. by NTA (2)

Allen Ans. (2)
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Sol.

20.

Sol.

21.

Sol.

dp BA-0
dt t

2
A=nr’=mn 01 =0.01
T

EMF =

B=0.5

EMF =

(()-52)(% =0.01V =10 mV

Match List I with List 1T

LIST I
_ Planck’s constant (h) I

LIST II
[I\-‘Il -LZ T—]]
[I\-‘Il -Ll T—l]
[I\-‘Il T_: T—l]
[P\-‘Il -L: T—3 A—l]

A

B. [Stopping potential (Vs)| IL
C. [Work function (@) II1.
D. Momentum (p) IV.

(1) A-111, B-1, C-11, D-1V
(2) A-111L, B-1V, C-1, D-1II
(3) A-11, B-1V, C-III, D-1
(4) A-L, B-1II1, C-1V, D-II
Official Ans. by NTA (2)
Allen Ans. (2)
(A) Planck’s constant
hv=E
Iy 22
h=E_ u =M'L’T™" (1II)
\% T
(B)E=qV
1y 22
v-EMUT:
q AT

=M'L’TA™ (IV)

(C) ¢ (work function) = energy
=MIL2T? )
(D) Momentum (p) =F.t

=M'L'T>T!
=M'L'T" D
SECTION-B
A spherical body of mass 2 kg starting from rest
acquires a kinetic energy of 10000 J at the end of

5™ second. The force acted on the body is N.
Official Ans. by NTA (40)
Allen Ans. (40)

%X2XV2 =10000

= v?=10000

= v=100m/s

= v=at=ax5=100

= a=20m/s?
F=ma=2x20=40N

22.

Sol.

23.

Sol.

24,

Sol.

A block of mass 2 kg is attached with two identical
springs of spring constant 20 N/m each. The block
is placed on a frictionless surface and the ends of
the springs are attached to rigid supports (see
figure). When the mass is displaced from its
equilibrium position, it executes a simple harmonic

motion. The time period of oscillation is T inSI
X
unit. The value of x is

HO0UTU0 | 2 K2 Tu00iTy
Official Ans. by NTA (5)
Allen Ans. (5)

Fekx,a=— 2% oo 2K /MO
m m 2

=+/20 rad/s
2t 2% T

o 20 5
x=5
A hole is drilled in a metal sheet. At 27°C, the
diameter of hole is 5 cm. When the sheet is heated
to 177°C, the change in the diameter of hole is d x
10° cm. The value of d will be if
coefficient of linear expansion of the metal is 1.6 x
107%/°C.
Official Ans. by NTA (12)
Allen Ans. (12)
do at 27°C & d; at 177°C
di =do (1 + aAT)
di—do=5x1.6x107 x 150 cm
=12x103%cm
In the circuit shown in the figure, the ratio of the

quality factor and the band width is S.
106

23 L*—"‘] = ITpF

T —

3.0H

Official Ans. by NTA (10)
Allen Ans. (10)

1

1
0: = 3
PBx27x10°¢  9x10
L

Q _®r__ L _[1 1
'R? LC R?

Q)

Ao R
L

1 9

—x——=10s
9x10~ 100
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25. A hollow cylindrical conductor has length of 3.14 Official Ans. by NTA (110)
m, while its inner and outer diameters are 4 mm Allen Ans. (110)
and 8 mm respectively. The resistance of the 2 ,
conductor isn x 107 Q. Sol. I, = gMR
If the resistivity of the material is 2.4 x 10® Qm. 5
The value of n is Ipg =1, +md
i 2
Official Ans. by NTA (2) T mR? +m(10cm)?
Allen Ans. (2) 5
Sol. R = pi, the cross-sectional area is n(b? — a%) for:radi(uzs of gyration
A PQ =M
R=p ! _ 2.4x107* x3.14 kZ:%R2+(10cm)2
(b’ —a’) 3.14x(4>-2*)x10°° 5
=2x107Q =§(5)2+100
—n=2 =10+100=110
26. As shown in the figure, a combination of a thin _
. ) k =+/110cm
plano concave lens and a thin plano convex lens is ~ 110
used to image an object placed at infinity. The X= A AN
radius of curvature of both the lenses is 30 cm and | 28.  Vectors ai+bj+k and 2i —3j+4k are
refraction index of the material for both the lenses perpendicular to each other when 3a +2b =7, the
is 1.75. Both the lenses are placed at distance of 40 X
cm from each other. Due to the combination , the ratio of ato bis 7 . The value of x is
2
image of the object is formed at distance x = )
cm, from concave lens. Official Ans. by NTA (1)
——me Allen Ans. (1)
—[7 /1 Sol. For two perpendicular vectors
— | |I (ai+bj+k)-(2i—3j+4k)=0
[ \ 2a-3b+4=0
: = On solving, 2a — 3b = —4
Official Ans. by NTA (120) Also given
Allen Ans. (120) Sat+2h=7
1 1 Wegeta=1,b=2
Sol. —:(1.75—1)(——j EZE:XZQZZXI
f 30 b 2 b 2
= f1 =40 cm = x=1
1 1 B 29. Assume that protons and neutrons have equal
E _(1'75_1)(£j:> f, =40cm masses. Mass of a nucleon is 1.6 x 10?7 kg and
5 : —15 1/3
Image from L; will be virtual and on the left of L, radius .Of nucl;us flsh 1.3 T 10 A m. The
at focal length 40 cm. So the object for L, will be appr9x1mate ratlg of the nuclear d-e nsity and water
80 cm from L, which is 2f. Final image is formed densrfy is n > 107 The value of n is
at 80 cm from L; on the right. Official Ans. by NTA (11)
Sox =120 Allen Ans. (11)

27.  Solid sphere A is rotating about an axis PQ. If the densitv of nuclei = 2SS of nuclei
radius of the sphere is 5 cm then its radius of | SOl density of nuclei = volume of nuclei
gyratlon about PQ will be \/; cm. The value of x 16x10°2" A
is 4

P 5rc(1.5><10'15)3A
A 1.6x1077 1
= ——=0.113x10"
. @ 14.14x107°
' pw= 10
A P _1131x10"
“ Hence Pv
6
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30. A stream of a positively charged particles having

g:2><1011k£ and velocity v, =3x10’ im/s
g

m
is deflected by an electric field 1.831{\// m. The

electric field exists in a region of 10 cm along x
direction. Due to the electric field, the deflection of
the charge particles in the y direction is mm.
Official Ans. by NTA (2)

Allen Ans. (2)

—_—> E=1.8x10°N/
Sol. V,=3x10m/s *IEm

— ¢=10cm —

a=£=£=(2x10“)(1.8x103)
m m

=3.6 x 10" m/s?

d
Time to cross plates = v
~0.10

3x10’
1

1 0.01
=—at’* =—(3.6x10"
y=Zar =5t )(9x1014j

=0.2x0.01
=0.002m
=2 mm

7
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