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Gravitation
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SECTION - A

1. Four particles each of mass M, move along a circle of radius R under the action of their mutual

gravitational attraction as shown in figure. The speed of each particle is :

yAPH M SegdH & IR $YI, U R a1 & ged iR IRRS o ATHYOT & =il T PR & ol fob
fors ¥ gerfar T 2| gRAS B9 B A ©

1
1) 3

(3) %,/%(2\5 ~1)

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

Ans. Official Answer NTA (2)

Sol.
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R(2V2 +1)

86435121535
86435171203
86435171201
86435171202
86435171204
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. == >t PR~
F_, onany one of mass particle ( 2R) ( \/ER) 2
L p GM[1 1 GM?(4+42) MV?
R |4 28 R |42 ) R
1 |GM
V== G—(zﬁ + 1)
2V R
Nuclear Physics
2. The halflife period of a radioactive element X is same as the mean life time of another radioactive element y.

Initially they have the same number of atoms. Then :

(1) y — will decay faster than x.

(2) x and y have same decay rate initally an later on different decay rate.

(3) x—will decay faster than y.

(4) x and y decay at the same rate always.

ST Aftha T x B eI—31Mg TIR MSTRIHA T y & 3T MY & SRR & | TR H ITH URATLSAT DI FAT
| 8, T |

(1) y, x @ g ¥ doil & fagfed gmm

(2) U™ H x TAT y Dl feed ® 99 Bl € &R 918 3 fdged ) == g oIl 2|

(3) x, y @1 gor1 # Toll & famfed grft

(4) x Ty Fad 9 <% ¥ faafed 8 2|
Question ID : 86435121521
Option 11D : 86435171146
Option 21D : 86435171147
Option 31D : 86435171145
Option4 1D : 86435171148

Ans.  Official Answer NTA (1)
Sol.  Half life of x =hean life of y

0.6932 1
Moo A,
A, =0.6932),
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s0 A, >A,
So Rate of decay of y > rate of decay of x

{As —d—V = %N}
dt

Measurements & Errors
3. Tworesistors R, =(4+0.8) Qand R, (4 +0.4) Q are connected in parallel. The equivalent resistance of their

parallel combination will be :
< IR R, = (44 0.8) QT R, (44 0.4) Q wIR 7 3 3 & | WHI 5 well 1 o uf

(H(4+£04)Q 2)(2+03)Q 3)2+04)Q 4 @+03)Q
Question ID : 86435121539
Option 1 ID : 86435171217
Option 2 1D : 86435171218
Option 3 ID : 86435171219
Option 4 1D : 86435171220

Ans.  Official Answer NTA (2)

i_r. 1
put R =4
R =4

then R =20

“AR _-AR, AR,
also R> R12 R;

[Put R, =4,R,=4,AR,=0.8,AR, =0.4] & R=2
Then AR =0.3Q
So R =2+0.3Q
COM, Momentum & Collision
4. A block of mass m slides on the wooden wedge, which in turn slides backward on the horizontal surface. The
acceleration of the block with respect to the wedge is :
Givenm=8 kg, M=16kg

Assume all the surface shown in the figure to be frictionless.

T m BT Uh sl bS] & Addel IR RIFhdr B, S R &ifcrol ¥ds TR Iahd o3 # Rage- o vrdr 2

el B ATUeT ol aRoT Bl ©
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MATRIX

fear 8 m=8kg, M=16kg
fom # fewmy T it Tt &1 eyer IR A

%

30°

4 3 6 2
(D gg (2) gg 3) gg (4) gg

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :

86435121532
86435171189
86435171191
86435171192

Option 4 ID : 86435171190
Ans. Official Answer NTA (4)

| a
Sol. q<—\ 2

a, = acc. of wedge

a, = acc. of block w.r.t wedge

a1¢ . a, 6
a,

(F ) x-derection =0

So —Ma, +m(a, cosf—a,)=0
=a,= 2\/531

on block

mgsin30°=m(a, —a,0s30°)

10 L, 20 2
1 3\/5 2 3 3
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Magnetism & Matter
5. Following plots show Magnetization (M) vs Magnetising field (H) and Magnetic susceptibility (X) vs Tempera-

ture (T) graph :
fFrfoRad amvg g (M) T graia & (H) 3R gRereiear (X) 7 am (T) & 4/ 9T &l UeiRid B
2 |
AM AM
@ H (b) 100
XA XA k
(©) T (d) T

Which of'the following combination will be represented by a diamagnetic material ?
fFrfaRad § S—a1 FaoH e Ufigra garel gRT 9eiRid fhar s g ?

(1) (a), (d) (2)(a), (c) 3) (b), (0 (4) (b), (d)
Question ID : 86435121529
Option 1 ID : 86435171178
Option 21D : 86435171177
Option 31D : 86435171179
Option4 1D : 86435171180

Ans.  Official Answer NTA (2)

Sol.  fordeamaynetic for paramaynetic
\M \M
>H >H
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(D) forrmynetic C (C) for deamaynetic

Electrostatics
6. A cube is placed inside an electric field, E =150y>]. The side of the cube is 0.5 m and is placed in the field as

shown in the given figure. The charge inside the cube is :
Us g9 B =150y°] & faee & & v 8 | =9 ) o1 0.5 m ® 7 U8 85 § REraR @1 8 | 61 & 3
SIENIEIE

YA

(1)83 x10"C (2)83x10"C (3)3.8x 10" C (4)3.8x10"C
Question ID : 86435121527
Option 1 ID : 86435171171
Option 21D : 86435171169
Option 31D : 86435171170
Option4 1D : 86435171172

Ans.  Official Answer NTA (2)

E F
H
Sol. / C >
A D
¢ABCD =0
75
Oproy = 7>< (0.5 X 0.5)
75
8

For face EFGH — E =150(0.5)" ]
150 75+

_:__]

4 2
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b = E ~ Qen
Total 8 60

Qen =§x60

= 7?Sx 8.85x107"

=82.9x107"
=8.3x107"'C
Work, Power & Energy (WPE)
7. A body of mass 'm' dropped from a height 'h' reaches the ground with a speed of 0.8 \/g—h . The value of

workdone by the air—friction is :

(1)-0.68 mgh (2) 1.64 mgh (3)mgh (4) 0.64 mgh
'm' §EAE B 9 a%g 'h' HaE F AR TR 0.8 \[gh A & et R wgah R | arg—uor & g7 A T el
B A T

Question ID : 86435121534
Option 11D : 86435171198
Option 21D : 86435171200
Option 31D : 86435171197
Option 41D : 86435171199

Ans.  Official Answer NTA (1)

h
Sol. I . v=08/gh
v

using work energy theorem

wg+w,_ =kE. —kE,
= mgh+w, = %rn[O.&/gh]2 -0
= w,, =-0.68mgh

Kinematics

8. The ranges and heights for two projectiles projected with the same initial velocity at angles 42° and 48° with the

horizontal are R, R, and H , H, respectively. Choose the correct option :

(DR, =R,andH <H, (2)R, <R,andH, <H,
B)R,>R,and H =H, 4R, =R,andH =H,
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SISt R4 42° T 48° TR AT TR I 37 VeIt &1 Yerwl T ORI el g hae: R, R, @2 H, H)

g | 9 oo g -
()R, =R, @1 H <H,
(3)R,>R, @M H, =H,

Question ID : 86435121531
Option 1 ID : 86435171185
Option 21D : 86435171187
Option 31D : 86435171186
Option4 1D : 86435171188

Ans.

Sol.

Official Answer NTA (1)
Q,=42° & Q,=48°

as Q,+Q, =42°+48° =90°
so range for both will be same.

g H = u’sin’ 0
2g

so higher value of § — higher will be height
SO

Q,>Q

so H,>H,

Electromagnetic Induction (EMI)

9.

(2)R, <R, @ H, <H,
(4)R, =R, H, =H

2

For the given circuit the current i though the battery when the key in closed and the steady state has been

reached is

fau T gRuy #, MY SR Ui B9 IR 9] ¥ yaIfed ©RT 8l §

20
AMAMA
1 4
i 0.5mH 02 H
— 30
30V
30 30
/
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(1)25A 2)10A 3)6A 4)0A
Question ID : 86435121524
Option 11D : 86435171160
Option 21D : 86435171159
Option 31D : 86435171158
Option4 1D : 86435171157

Ans.  Official Answer NTA (2)

Sol.  Insteady state inductor behaves like a wire having zero pesetance.

so In steady state ckt will be

20
—AMVWvY

30V 230 230 330

Req.=3Q

I:3—O=10A
3

Dual Nature of Radiation & Matter
10. The temperature of an ideal gas in 3—dimensions is 300 K. The corresponding de—Broglie wavelength of the
electron approximately at 300 K, is :
[m, =mass of electron =9 x 10~ kg
h =Planck constant=6.6 x 103*J s
k, =Boltzmann constant =1.38 x 10> JK™']
3—famr # getae™ @ Us ameel M &1 ™ 300 K © 1 300 K R $oidhe™ @) SI—81Tell aviaed &l 9F & :
[m_ = geldg &7 g@H =9 x 107 kg
h =wfie FRIdai® = 6.6 x 1034 s
k,, = Slecsi fadie = 1.38 x 102 JK']

(1)3.25nm (2)2.26 nm (3)6.26 nm (4)8.46m

Question ID : 86435121520
Option 11D : 86435171142
Option 21D : 86435171141
Option 31D : 86435171143
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Option4 1D : 86435171144
Ans.  Official Answer NTA (3)

b
Sol. P 3mkT
3
kE ==kT
as >

putting values — ), = 6.2nm

Simple Harmonic Motion (SHM)

I1.  Amassof5kgisconnected to a spring. The potential energy curve of the simple harmonic motion executed by

the system is shown in the figure. a simple pendulum of length 4 m has the same period of oscillation as the

spring system. What is the value of acceleration due to gravity on the planet where these experiments are

performed ?

T 5 kg BT g9 U R 4 Jer & | o § WRa arda wfa Bxd o @1 Reyfast $oii 9 fa@rr w2

21 4 Wi T=E B XA oot a2 Ru e/ & 3irad dial G9H & | 9799 U8 IR I8 YT fhar S €,

JB! [ @R BT A T 7 °

101

uQ)

;
X (m) —>

(1) 5m/s?
Question ID : 86435121536
Option 11D : 86435171207
Option 21D : 86435171205
Option 31D : 86435171206
Option4 1D : 86435171208

Ans.  Official Answer NTA (4)

(2)9.8 m/s?

(3) 10 m/s?

(4) 4m/s>
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Sol.

Ua

10f-==-=---—-~-

I
|
|
0 2 4
formgraph — mean posetion is at x =2 & Amplitude (A) =2
U = 1 mw’A*
2

max

:>10:%><5><w2><22

:>271:=2n\/E
g

L g=4m/sec’

Current Electricity

12.

Due to cold weather a Im water pipe of cross—sectional area 1cm? is filled with ice at —10°C. Resistive heating
is used to melt the ice. Current of 0.5 A is passed through 4kQ) resistance. Assuming that all the heat produced
is used for melting, what is the minimum time required ?

(Given latent heat of fusion for water/ice =3.33 x 10° J kg™

specific heat ofice=2 x 10° J kg ! and

density of ice = 10° kg/m?)

IS HIH P BRYN 1em? 3YRET BIE & &Fhe dlell 1m Ul &1 Fell-10°C IR 9% F 99 & | YRIETcHD o]
% 1 e § ugad e 7, 4kQ URR # 0.5 A 31 &1_T JaTfad @l ST § I8 A1 g b ot S o
% T e § Ugad el & 9% fUge H S YA 99T ©

(feam & ol & |erdd &1 [ ST = 3.33 x 10° J kg
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% o fars S®r =2 x 10° I kg™ T 9% &7 999 = 10° kg/m?)

(1)0.353 s (2)3.53 s (3)70.6 s (4)353's

Question ID : 86435121528
Option 1 ID : 86435171173
Option 21D : 86435171176
Option 31D : 86435171175
Option4 1D : 86435171174

Ans.  Official Answer NTA (4)
Sol.  massofice=1x10"*x10° =0.1kg

so heatrequredtomeltice= = (. 1x2x10°x10+0.1x3.33x10°
=3.53x10%J
SO [’Rt=3.53x10*

= (0.5)"x4x10° x t =3.53x10°
t=35.3 sec

Newton's Laws of Motion (NLM)
13.  Anobject of mass 'm'is being moved with a constant velocity under the action of an applied force of 2N along

a frictionless surface with following surface profile.

HY0T }f2T HAg IR 2 N BT el o IR S&HM 'm' &l Teb axg 3R 97 3 fr=iferid s gResfdT & SRR
TR e B |

v

< D

The correct applied force vs distance graph will be :

Fa FA
N+
2N
(1) > (2)
—2N < D—> <—D— ;
MATRIX JEE ACADEMY
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Fa
FA
2N
«<—D—>
>X S
X
3 4
3 @
NS
<«~D—>

Question ID : 86435121533
Option 1 ID : 86435171194
Option 2 ID : 86435171195
Option 31D : 86435171196
Option 41D : 86435171193

Ans.  Official Answer NTA (4)

Sol.

Capacitance

14.  Acapacitoris connected to a 20 V battery through a resistance of 10 Q2. It is found that the potential difference
across the capacitor rises to 2V in 1us. Thee capacitance of the capacitoris  pF.

10

Given In (3) =0.105

T aRF 10 Q & TR & &1dH) 20V 9230 3 SIST ST € | I8 Uil 1 & {6 1us § 91k &7 favarR 2V
diec 9¢ Sl © | gTRA &I ariRer IuF 2|

10
Given In (gj =0.105

(1)9.52 (2) 1.105 (3)0.95 (4) 1.85
Question ID : 86435121537
Option 1 ID : 86435171211
Option 21D : 86435171212
Option 31D : 86435171210
Option4 1D : 86435171209

Ans.  Official Answer NTA (3)
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@!

10Q2
MWV

Sol.

el I
T

20V

here Q = Qmax (1 —e™® ] & Qmax =CE

Q
So VC:E

—t
chE(l—eRCJ

from given data

10-6
2= 20{1—e Cxw}

— C=0.95uF

Geometrical Optics

15. A glass tumbler having inner depth of 17.5 cm is kept on a table. A student starts pouring water

(u=4/3) into it while looking at the surface of water from the above. When he feels that the tumbler is half

filled, he stops pouring water. Up to what height, the tumbler is actually filled ?

ARG TERTS 17.5 cm &7 T Hid BT AT U Hol IR IE@T 2 | U BT 594 Ul (U= 4/3) =T IYB Bl
2 3R SR A QAT Y& 8, 5d I o7 2 b SAIeT Sy “R 71 8 A1 98 Uil 9_AT 75 $R ol © | aRafad
$U ¥ TR fHd A T6 W 7 ?

(1) 10 cm (2)7.5cm (3)11.7cm (4)8.75cm

Question ID : 86435121526
Option 1 ID : 86435171168
Option 21D : 86435171166
Option 31D : 86435171167
Option4 1D : 86435171165

Ans.  Official Answer NTA (1)
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Sol.

(1 7.5—x)1 1

............. 17.5¢cm

Xpooriiii

Letx — height of water

SO
2 175-x

4
)
:>§x+x:l7.5

4

4x17.5
X =

7

x=10cm

Electromagnetic Induction (EMI)

16.

A square loop of side 20 cm and resistance 1€ is moved towards right with a constant speed v,.
The right arm of the loop is in a uniform magnetic field of 5T. The field is perpendicular to the plane of the loop
and is going into it. The loop 1s connected to a network of resistors each of value 4Q2. What should be the value
of v, so that a steady current of 2mA flows in the loop ?

T 20 cm YT 1 1Q IR T TR fd 3FR Alel v, W < T2 &1 3R Y BT € | 7 BT <l a1e] 5T
@ UHEHM GBI &3 H 8 | FEDII & B QT T B e -1 DI 3R & | U BT UREl & dead, foraH
TR YR 4Q BT 8, | TS < € | v, BT AM e e AT 6 g0 § 2mA ReR gRT yared 2 ?

X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X|Xx X
40 40 X X X X X X X|x x
—WWW——\WMWW— X X X X X X X|x x
P X X X X X X X|x x
X X X X X X X|x x
40 Q Q X X X X X X X|x x
_WV AVAVAVAVAVAV X X X X X X X|Xx %X
X X X X X X X|x x
X X X X X X X X X
X X X X X X X X X
—
UO
(1) 1 m/s (2) lem/s (3) 102 cm/s (4) 10> m/s
MATRIX JEE ACADEMY
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uestion ID T 86435121523
Option 1 ID : 86435171154
Option 21D : 86435171153
Option 31D : 86435171156
Option4 1D : 86435171155

Ans.  Official Answer NTA (2)
Sol. E =BIV

induced

Req=4Q+1Q=5Q

_ BIV
Req

5x0.2xV

& 1 =2x107 =

= V =lcm/sec

Measurements & Errors

3

17.  Astudent determined Young's Modulus of elasticity using the formula Y = Abd's The value of g is taken to be
9.8 m/s?, without any significant error, his observation are as following.
Physical Quantity Least count of the Equipment Observed Value
used for measurement
Mass (M) lg 2kg
Length of bar (L) I mm I m
Breadth of bar (b) 0.1 mm 4cm
Thickness of bar (d) 0.01 mm 0.4cm
Depression (0) 0.01 mm Smm

Then the fractional error in the measurement of Y is :
3

Mgl . :
HBE g Y = 4b§138 BT TIRT HxS AT YATRIAT T A1 BT 2 | 991 arefas e & g &1 A1 9.8 m/
s> forar ST & der S\ Yeror feforRad 2 |
Hifcre T A9 & forg wged yferd A

QUGB BT TTHI D
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agq T (M) lg 2kg
Bg &I oS (L) 1 mm Im
S 3 AT (b) 0.1 mm 4em
Be o AeTs (d) 0.01 mm 0.4 cm
3T (0) 0.01 mm Smm
Y & A9 § = e 2
(1)0.155 (2) 0.0083 (3)0.0155 (4) 0.083
Question ID : 86435121538
Option 1 ID : 86435171216
Option 2 ID : 86435171213
Option 3 ID : 86435171215
Option4 1D : 86435171214
Ans.  Official Answer NTA (3)
mgd’
Sol =
o BT s
Ay AM 3AL Ab 3Ad Ad
o —=—+—F+—+—F—
y M L b d )
Ay =0.0155
Electromagnetic Waves
18.  Electric field of a plane electromagnetic wave propagating through a non—magnetic medium is given by E =

20cos(2 x 10'°t—200x) V/m. The dielectric constant of the medium is equal to : (Take p = 1)

FIFIDII HIegH H FART T el graaig axa # fagd &3 E=20cos(2 x 10'°t—200x) V/m 9 fear

g | ATEIH Pl IRTIYdS $T A ©
(fafStg u, = 1)

(1)9 )3

Question ID : 86435121525
Option 11D : 86435171162
Option 21D : 86435171161
Option 31D : 86435171164
Option 41D : 86435171163

Ans.  Official Answer NTA (1)

Sol. Given E = 20ms(2x101°t—200x)V/M

(3)2 )3

MATRIX JEE ACADEMY
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2)(1010

Ve = % =00 " 10°m/ sec
C 8
also Voae = 7 =10
=>u, =9
€=9
Magnetic Field & Force

19. There are two infinitely long straight current carrying conductors and they are held at right angles to each other

so that their common ends meet at the origin as shown in the figure given below. The ratio of current in both

conductors is 1 : 1. The magnetic field at point P is

Q1 3T TS @ e URMETE! 1dd & 3R, %m@mﬁwmwmmwﬁaﬁ
g & S Swafs AR a0 g W 81| SFl =Irasl § o)1 &1 ogua 1: 1 95 PR gea &3

“—Ol[m +(x+ y)} ) Z—:{I[\/xz +y - (x+ y)}

(1) 4mxy

) Y[ Ty ()| @) 2 [y ey

Question ID : 86435121530
Option 1 ID : 86435171181
Option 2 ID : 86435171183
Option 31D : 86435171182
Option4 1D : 86435171184

Ans.  Official Answer NTA (1)

Sol. 2 ‘

1
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pl . .
B=—""-(sin0, +sin0
4nd( ! 2)

B, = H—"I(sin 90°+sin6,)
N

1
B, = Hoojpy X
4y \/ x> +y’
also
|
B, = Boo l 42
4TEX \/XZ + y2
As direction of both are same so
Bnct = Bl + BZ

L

_ Hot l 1+; +l 1+#
4m |y Jx’+y* ) X X +y’

I| x+ +y°
HoXY_i_XY

4n Xy Xy( /x2+y2)

_ Mol [m+(x+y)}

- 4nxy
Semiconductors
20. In the given figure, each diode has a forward bias resistance of 302 and infinite resistance in reverse bias. The

current I, willbe:

fev T # TS SritS BT o AR URRIY 30Q T SohH AT TR o 1 Oy 1 B
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130 Q

— ] H—WW—

130 Q

—>H—WWW—

130 Q

——<—WWW—

] —wwww—
200v 200

(1)2.35A (2)3.75A (3)2.73A 42A
Question ID : 86435121522
Option 1 ID : 86435171150
Option 21D : 86435171152
Option 31D : 86435171151
Option 4 1D : 86435171149

Ans.  Official Answer NTA (4)

130 O

) —[>|—W\NW—

130 €2

11 —>—WWW—

130 Q2

Sol. (D R WWh—

—||—WNW—
200v 209

Diode in 3 Raw — Reversed biased
— Infinte Resestance
Diode in 1% & 2™ Row — forward blased.
— each will offer 30Q

SO
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30Q2 130Q2
AWVWY A
AWV AWV
30Q 1300
pa I I A‘Wv
L o00v 2092
Req =100Q
1=20_2a
100
SECTION -B
Gravitation
1. Two satellites revolve around a planet in coplanar circular orbits in anticlockwise direction. Their

period of revolutions are 1 hour and 8 hours respectively. The radius of the orbit of nearer satellite is

2% 10, km.The angular speed of the farther satellite as observed from the nearer satellite at the instant when

T
both the satellites are closet is ; rad h™! where x is

S SUUE Yo TE o URd : AHAAII geelid Hel | arrac O § gAd 8 | S URHHTT biel SHA: 1 HeT qofl
8 €iel € | e Suire @ el ol f3rsar 2 x 10, km & | 579 <1 SUUE Teb RN o febead B &, ol febe dret

ST W A X IO SIS A B e~ rad b e ot x 2

Question ID : 86435121544

Ans.  Official Answer NTA (3)

Sol.
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T’ < R’

T, =1lhr

so w, =2mnrad/ hr
T, = 8hrs

so W, =§rad/hr

also R, =2x10°km
As T2 « R?

3
L[| SR, —8x10%km
Tl Rl

. vV, -V,
Relativew of2="p1""¢

2 1

=L rad/hr
3
sox=3
Rotational Motion
2. A 2kg steel rod of length 0.6 m is clamped on a table vertically at its lower end and is free to rotate in vertical

plane. The upper end is pushed so that the rod falls under gravity. Ignoring the friction due to clamping at its

lower end, the speed of the free end of rod when it passes throught its lowest position is ms™.
(Take g =10 ms™)

0.6 m TR 2kg B UF I B UdH Wl & HedeR 70 fael R ) 9l ® &R Seafer aa # gaq & |
T 9o 2 | U RR BT gaant 31 S @ R B 9@ & faeid A AR 2 | 39 frae RR ) dfe
™ 9§ °Y9 Pl TG AR 8T, BS DI I ofd 98 JAqd RIMT A ol s A /A Ba 2|
(SMfSTT g = 10 ms™)

Question ID : 86435121549
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Ans.  Official Answer NTA (6)
(vertical)
Sol.
(Final)
w = AkKE
1 1({mLl*) ,
mg—=— w
2 20 3
Swe [
L
Speed of tree end =wL
=J62L =/6x10x0.6
=36
=6m/sec
Friction
3. When a body slides down from rest along a smooth inclined plane making an angle of 30° with the horizontal,

it takes time T. When the same body slides down from the rest along a rough inclined plane making the same

angle and through the same distance, it takes time o T, where a is a constant greater than 1. The co—efficient of

1 (a®—1
friction between the body and the rough plane is ﬁ (7] where x =

&S | 30° 0T R TS e Taael IR 99 U 9% faRmraserr 9§ A9 @ R Resgad &, a1 98 T /97 ol
2| 19 81 a%] faRmATERe ¥ &fsT | S B0 T I B QW W W A B 3R Radadd! g, A1 98 ol T

1 -1
ddt 2, WEf o > 1 ts fradias 2| 9w 9 QRS Wdg & 41" g e ﬁ(a—zJ

a

g, T8l x = I

Question ID : 86435121545

Ans.

Official Answer NTA (3)
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Sol.  without function with function

a = gsinQ a = gsing — pugcoso

S =%(gsin9)T2 ..... (i) S=%(gsin9—ugcose)(ﬂ)2 ....... (ii)
from (1) & (i1)

%gsin 0T’ = %(gsine—pg cos 6)(0LT)2

S O
=5

on comparring —s x =3

Current Electricity

4. Auniform heating wire of restance 36Q2 is connected across a potential difference of 240V. The wiree is then

cut into half and a potential difference of 240 V is applied across each half separately. The ratio of power
dissipation in first case to the total power dissipation in the second case would be 1 : x, where x is

36Q P Th FHH SHIF IR BT 240V fayarr & RR I Sirs a1 9I1ar 8 | IR BT 3717 Bie foar Srar & den

g% A W W 240 V fA9ar<iR @AT SIAm 1 Usell qRT Gl g™l M H Uk &g Bl AU
1 :x 8IaT & <18l x 2 |

Question ID : 86435121541

Ans.  Official Answer NTA (4)

2
Sol. P = v
R
2
p —(240)
36
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«—L—> 18 QO 18 QY

now (0 L0

R L2 L2

Communication Systems
5. A carrier wave with amplitude of 250 V is amplitude modulated by a sinusoidal base band signal of amplitude
150 V. The ratio of minimum amplitude to maximum amplitude for the amplitude modulated wave is 50 : x, then

value of x is

250 V 3™ &1 T d18eh o)1 150 V & SATafshar 3TeR UfceehT Hevd gIRT A AIgfeld &l STl 8 | AT
ATferd aT & fory =IAaH ST T IfGTH AT T 1T 50 : x B, T&f x &l 71 2|
Question ID : 86435121543
Ans.  Official Answer NTA (200)

Sol. A =A.+A,=250+150=400

max

A=A —A,=250-150=100

min @
Amin _ l _ ﬂ
Amax 4 X
x =200
Wave Optics
6. The width of one of the two slits in a Young's double slit experiment is three times the other slit. If the amplitude

of the light coming from a slit is proportional to the slit-width, the ratio of minimum to maximum intensity in the
interference pattern is x : 4 where x is

I fgRete v 4 wa Rele &1 diers T Rae &1 diers @1 09 A1 2 | afe Rae | M aret yadre
@ M Ree @ @ISR & WA 8, A Afdaexor Yoo § gAqH a1 Sffedhdd dar &1 rgurd
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x:48 W@ x %
Question ID : 86435121542
Ans.  Official Answer NTA (1)
Sol.  Given A o slit width

so T« (slit Width)2
2
L _ (3_X] 9
I, X
+1

Imax_(ﬁ+@j2_ ) 2(3+1j2=4

A

i

LRy
I2

Imin

I
= =—=x=1

Work, Power & Energy (WPE)

7. An engine is attached to a wagon through a shock absorber of length 1.5 m. The system with a total mass of

40,000 kg is moving with a speed of 72 kmh' when the brakes are applied to bring it to rest. In the process of
the system being brought to rest, the spring of the shock absorber gets compressed by 1.0 m. If 90% of energy
of'the wagon is lost due to friction, the spring constant is x10° N/m.
T $7oT U 9T ¥ 1.5 m T8 & YTy 3aelive & gRI Sl & | el wegq[ 40,000 kg &1 e 72
kmh' &1 a1l | A R ET BT 2, 99 SHD! TR § aF & oY 96 o S € A H 99 e
foRTTaRe # ST ST 2, A1 VETdR J1aeiNe o1 R 1.0 m SRS 81 Sl 8 | I O B 90% Hot '
W &7 & Sl gl R i x10°N/m € |

Question ID : 86435121546

Ans.  Official Answer NTA (16)

SOI. W = AkE

= qunction +w

spring

=0——mv’
2
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90 ( 1 zj |
=>-— Emv F W ing = —Emv

100
0 1 .,
> W, . =———X—mv
PRE 100 2
=k=16x10’
KTG & Thermodynamics
8. The temperature of 3.00 mol of an ideal diatomic gas is increased by 40.0°C without changing the pressure of

the gas. The molucules in the gas rotate but do not oscillate. If the ratio of change in internal energy of the gas

X
to the amount of workdone by the gas is 10 Then the value of x (round off to the nearest integer) is
(GivenR=8.31 Jmol ' K™)

3.00 AieT arreel %7 1 a9 991 <19 uRafia fBg 40.0°C Afeqa 91 a1 SI1dm & | 319 & 1Y) goi &R ©

X

IR QI T8l B & | A I B ATARS Holl URac T 19 §RT Hd B Pl U 0 81, Al x A7
(Frocas e d quifea) . 7|

(fear g :R=8.31Jmol ' K')

Question ID : 86435121540

Ans.  Official Answer NTA (25)
AU W&

w 10
AU =nCvAT

=n(§RjAT
2

& w=nRAT

Sol.

n (5 Rj AT
so AU _ 2
W nRAT

x=25

>
210
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Thermal Expansion

9.

A steel rod with y=2.0 x 10" Nm~ and o = 107° °C™! of length 4 m and area of cross—section 10 cm? is
heated from 0°C to 400°C without being allowed to extend. The tension produced in the rod is x x 10° N

where the value of x is ;
4 9 TS AT 10 I YRS PIC D &ABel DI B fordd y=2.0 x 10" Nm2qm o= 107 °C' g, fa=r
fomR & 0° Ifewa I 400° Afeaag T T &3 il 81 B H S~ a=1d x X 10° N 8 98T x &7 99

2 |
Question ID : 86435121548
Ans.  Official Answer NTA (8)
F AL AL
—=y— — =0AT
Sol. A y L also L
= F=AyxaAT
F=2x10"x10x10"*x10"° x 400
F=8x10°N
SO
Xx=38
Electrostatics
10. Theaveragetranslational kinetic energy of N, gas molecules at °C becomes equal to the K.E. of

an electron accelerated from rest through a potential difference of 0.1 volt.

(Givenk, =1.38 x 10> J/K) (Fill the nearest integer).

N, 91 &1 3iRIeT X st ot °C a9 R farvmmaRen 3 0.1 volt favyarR & <fRd saae™ &
RIS Soll & aRTeR Bl ¥

(fear & k, = 1.38 x 102 J/K) (Fehead YUlicb b AR3)

Question ID : 86435121547

Ans.

Sol.

Official Answer NTA (500)

ikT =eV
2

3(1.38x10-23)><T:1.6x10-l9x0.1
2

T=773k
=500°C
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