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PART : PHYSICS

1. A steel wire with mass per unit length 7.0x107> kg m-! is under tension of 70 N. The speed of transverse
waves in the wire will be
(1) 10 m/s (2) 100 m/s (3) 2007t m/s (4) 50 m/s
Ans. (2)
Sol. V= T
u
V= /7_0
7x107°
V=100 m/s
2. [P + %)(V - b) = RT represents the equation of state of some gases. Where P is the pressure, V is the

volume, T is the temperature and a, b, R are the constants. The physical quantity, which has dimensional
2

formula as that of b— , Will be
a

(1) Bulk modulus (2) Compressibility (3) Modulus of rigidity  (4) Energy density
Ans. (2)

2 2
an PV
Sol. (p + ?}a = n—2
a=M'L"xL8
(mo))?

nb =V
b = V/n = L%mol
2 6
then b_ = L_%
a mof ML°T~
= M-L'T?2 is the dimension of compressibility.

= M'L5T—2 mol-2

3. Find the magnetic field at the point P in figure. The curved portion is a semicircle connected to two long
straight wires.
i

Hoi(,, 1 Hol(q, 2 Bol(1 1 Bol(1 1
) E(1+nj @) [1+th ®) 2r[2+nj @ 2r[2+2nJ

Ans. (4)
Sol. Bo =Bi + B2 + Bs

= H_Oi+“'_0i+0= H_OI TC_+1 :“_Oi l+l
47R 4R 4R\ = 2R\2 2n
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4, The mass of proton, neutron and helium nucleus are respectively 1.0073 u, 1.0087 u and 4.0015 u. The
binding energy of helium nucleus is :
(1) 14.2 MeV (2) 7.1 MeV (3) 56.8 MeV (4) 28.4 MeV

Ans. (4)

Sol. Am = mass defect = (2 mp + 2 Mn) — MHe

Am = (2 x 1.0073) + 2 (1.0087) —4.0015 = 4.032 — 4.0015
Am = 0.0305 amu

E = (Am x 931.5) MeV

E = 0.0305x931.5 MeV

E = 28.41 MeV
5. Match List | with List II:
List | List Il
A. AC generator I. Presence of both L and C
B. Transformer Il. Electromagnetic Induction
C. Resonance phenomenon to occur Ill. Quality factor
D. Sharpness of resonance IV. Mutual induction

Choose the correct answer from the options given below:
(1) A-1v, B- lll, C-I, D-1I (2) A-Il, B- IV, C-1, D-lll (3) A-Il, B- 1, C-lll, D-IV (4) A-1V, B- Il, C-I, D-lll
Ans. (4)

6. The equivalent resistance between A and B of the network shown in figure:
R
MWW
A | 3R B
o——\WW— —0
2R 9R
AW
B6R
2 8
(1)11§R (2)14R (3) §R 4)21R
Ans. (3)
Sol. Given circuit is balanced wheat stone bridge.
R 3R R 3R
A B —A B
2R 6R 2R 6R
4R
VA
8R/3 A B
A ——WW'+—B &
VWA
8R

R _ R1R2 _8RX4R_@
“"R+R, 12R 3
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7. The average kinetic energy of a molecule of the gas is
(1) proportional to absolute temperature (2) proportional to volume
(3) dependent on the nature of the gas (4) proportional to pressure
Ans. (1)

Sol. <AKE> = %KT

AKE < T

8. An object moves with speed v4,v,, and v; along a line segment AB, BC and CD respectively as shown
in figure. Where AB=BC and AD= 3AB, then average speed of the object will be:

A B C D
(1) (V‘I +Vo +V3) (2) V1V2V3
3 (Vqvy +VoVs +Vavy)
(V1V2V3) 4 ViVoV3
3V4VoVg 3(v1v2 +VoV3 +v3v1)
Ans. (2)
Sol.
[ Vi—P— Vo—Ppi&— Vi—P
A B C D
Let say AB = d meter
then BC = d meter
AD =AB + BC + CD = 3AB
..AB =BC = 2AB + CD = 3AB
= CD=AB
Hence CD = d meter
Average velocity = & _4 g
g Y=49 49 d 41 1 1
— —
Vi V, Vg Vi V, Vg
3
Average velocity = 3 = Vi¥aVs
V2V3 +V1V3 +V1V2 V1V2 +V2V3 +V1V3
V{VoVg
9. Match List | with List Il:

List |

List i

A. Microwaves

I. Radio active decay of the nucleus

B. Gamma rays

Il. Rapid acceleration and deceleration
of electron in aerials

C. Radio waves

I1l. Inner shell electrons

D. X-rays

IV. Klystron valve

Choose the correct answer from the options given below:
(1) A-1, B-1I, C-lll, D-1V (2) A-1, B-1ll, C-IV, D-lI
(3) A-1V, B- I, C-Il, D-1lI (4) A-1V, B- I, C-1I, D-I
Ans. (2)
Sol. (A)—>(P),(B)—>(S),(C)—>{R), (D)»Q
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10. 'n' polarizing sheets are arranged such that each makes an angle 45° with the preceeding sheet. An
unpolarized light of intensity | is incident into this arrangement. The output intensity is found to be 6L4 .
The value of n will be:
(1)6 (2)5 ()3 (4)4
Ans. (1)
Sol.
Ae/
I >
Polarizing sheet
I'=1cos?6
0 =45°
— c0s245 = &
2
=1
2
output intensity = ZL” (n —number of polarizing sheets)
LI
64 on
= n=6
11. A mercury drop of radius 1073 m is broken into 125 equal size droplets. Surface tension of mercury is
0.45 N m~'. The gain in surface energy is:
(1)5x10°5J (2)17.5 x 105J (3)2.26 x 1075J (4) 28 x 103J
Ans. (3)
Sol. Vi=Vi
ircF§3 =125 x 4 nrd
3 3
R=5r
10°°
r=——m
5
AU = SAA
= 0.45 [125 x 4nr® — 4nR?] = 0.45 [125 x 4 112 — 4n(51)?] =0.45x25x (4nr2 J5-1] = 2.26 x 105
12. A proton moving with one tenth of velocity of light has a certain de Broglie wavelength of A. An alpha
particle having certain kinetic energy has the same De-Brogle wavelength A. The ratio of kinetic energy
of proton and that of alpha particle is:
(1)2:1 (2)4:1 (3)1:4 4)1:2
Ans. (2)
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Sol. a-n_ N
P mv
7\,(1 = 7LP
h = h [Mo = 4mp]
m,v, MpVp
4mpve = mp 3
10
1 _(CcY
v _C (KE)p 10 1600 4 41
* 40 ’ (KE), 1 c)® 4x100 1
(&)
40
13. Match List | with List II:
List | List Il
A. Intrinsic semiconductor I. Fermi-level near the valence band
B. n-type semiconductor Il. Fermi-level in the middle of valence and
conduction band
C. p-type semiconductor lll. Fermi-level near the conduction band
D. Metals IV. Fermi-level inside the conduction band
Choose the correct answer from the options given below:
(1) A-1, B- II, C-lll, D-1V (2) A-lll, B-1, C-IlI, D-IV
(3) A-ll, B- I, C-lll, D-1V (4) A-1l, B- 1ll, C-1, D-IV
Ans. (4)
14. A sample of gas at temperature T is adiabatically expanded to double its volume. The work done by the
gas in the process is (given y = %):
(1) w=TRN2 -2] @) W=$[2—JE]
(3) W =RT[2-+2] () wz%[\/ﬁ—z]

Ans. (3)
Sol. o= PiVi—PV,  nR(T, - Ty)
y—1 v—1
for an adiabatic process T,V = T,V}™

34 3
Tx V2 =T,x(2V)2"

T
=T
\/E 2
.
W nR[T_\/Ej . PRTW2-1)
§_1 ’ \/_Xl
2 2

W =nRT (2- +/2)
we consider n = 1 as all options follow the same.

W=RT(2-+2)
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15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Which of the following frequencies does not belong to FM broadcast.

(1) 64 MHz (2) 106 MHz (3) 99 MHz (4) 89 MHz
(1)

Range of FM frequency = (88 — 108) MHz then 64 MHz is not the FM frequency.

Given below are two statements :

Statement | :  Acceleration due to gravity is different at different places on the surface of earth
Statement Il : Acceleration due to gravity increases as we go down below the earth's surface.
In the light of the above statements, choose the correct answer from the options given below
(1) Both Statement | and Statement Il are false

(2) Statement | is false but Statement Il is true

(3) Statement | is true but Statement Il is false

(4) Both Statement | and Statement Il are true

3)

gravity on surface of earth g' = (g —Rw?c0s?0), so as latitude changes, value of gravity also changes at

each point on surface of earth.

As we go deep g' = g1 —[1 —%) = gravity decreases so, statement 1 is correct and statement 2 is
wrong
Let o be the uniform surface charge density of two infinite thin plane sheets shown in figure. Then the

electric fields in three different region Ei, Enand En are:
Surface Charge

/\ density o
]
I Il
d
[—>|
- = C.~c = 20.= = 20 4
- O ~ = £ O ~ = G = = O A
(3) E :—gn,E” =0, Ey el (4) E = —gn,E" =0, Ey el
(3)
+c +O
O (0]
I 1I 111
EI=_£ E]]:O EIH=£
EO GO

L . . v a4
If earth has a mass nine times and radius twice to that of a planet P. Then ?e\/x_ms ! will be the

minimum velocity required by a rocket to pull out of gravitational force of P, where ve is escape velocity
on earth. The value of x is

(1)1 (2) 18 (3)3 (4) 2

4)
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Sol.  We know that escape velocity v = 1/%%

givenMp=% Re= e Vp=\/2GMP =\/2><G><Me/9

2 Rp Re/2
Ve = wfw ....... (1)
9Re
also vo = 2GMe (2)
Re
from question (1) and (2)
Ve= Y0 2
3
S0, X =2
19. A child stands on the edge of the cliff 10 m above the ground and throws a stone horizontally with an
initial speed of 5 ms~'. Neglecting the air resistance, the speed with which the stone hits the ground will
be ms-'.
(1) 15 (2) 20 (3) 30 (4) 25
Ans. (1)
Sol.
5m/s
—>=- -
\\
\
10m \
! E*Sm/s
Vy
Vy = \20h =/2x10x10 =10V2 m/s = v=JVZ+V2 =200+25 = 15m/s
20. A block of mass 5 kg is placed at rest on a table of rough surface. Now, if a force of 30N is applied in the
direction parallel to surface of the table, the block slides through a distance of 50 m in an interval of time
10s. Coefficient of kinetic friction is (given, g = 10 ms—2)
(1) 0.50 (2) 0.60 (3) 0.75 (4) 0.25
Ans. (1)
Sol.
N = 50N

|

—»30N

|

5kg 5 Skg '
/} II: FFFFFFFFFFF 50}1< F!fi{;r!!!!!!f!!!}!!‘
il
5(g) = 50N = Friction= 50u 5(g) = 50N = Friction= (50) ()
Fnet = (30 - SOM)N
et = @ - (6—-10p)m/s?

Travelled displacement = 50 m
time taken = 10 sec

= S=ut tat?
2
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21.

Ans.

Sol.

22,

Ans.

Sol.

50 = 0O(t) + %(6—10;1)(10)2

50 =1/2 (6 —10u) 100

50 x 2
=(6-10p) =6—10p=1
100 ( w = u
10p=6-1=5
nL=5M10=05

pu=0.5

A light of energy 12.75 eV is incident on a hydrogen atom in its ground state. The atom absorbs the
radiation and reaches to one of its excited states. The angular momentum of the atom in the excited state

is X x10-17eVs. The value of x is (use h =4.14x10-"5 eVs, ¢ = 3x108 ms~")

T

828
1275-—136 L -1
X2 12

12.75=_‘>~°2_-26 +136
X2 = +13.6 _16

+0.85
X = 4

—17

o= X Siac oo o2 82810

2n 2n 4 n

Therefore x = 828

Two equal positive point charges are separated by a distance 2a. The distance of a point from the centre
of the line joining two charges on the equatorial line (perpendicular bisector) at which force experienced

by a test charge go becomes maximum is 2 The value of x is

Jx

2
Let us assume at y F will be maximum

+q 4 T +q
Fret=2Fcosd =  Fret= (ZM%
a - +y
For Fmax anet =0
dy
theny= &= =2 -2
V2 T2

Then the value of x is 2
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23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

In an experiment to find emf of a cell using potentiometer, the length of null point for a cell of emf 1.5 V
is found to be 60 cm. If this cell is replaced by another cell of emf E, the length of null point increases by

40 cm. The value of E is %V. The value of x is

25
E ocl
Es _Ip

Ey

A certain pressure 'P' is applied to 1 litre of water and 2 litre of a liquid separately. Water gets compressed
to 0.01% whereas the liquid gets compressed to 0.03%. The ratio of Bulk modulus of water to that of the

liquid is g The value of x is
X

1
-P
Pmav
v
= P=Bﬂ = B _Puaer _3 x=1
v Bo  Biqua 1
The amplitude of a particle executing SHM is 3cm. The displacement at which its kinetic energy will be
25% more than the potential energy is cm.
2
2
TE= 1kaz= T[S
2 2 (100
TE =KE + PE
Given KE = 125 PE = EPE
100 4

1.8 9 1
 —K| —=—| =2PE |PE=_Kx?

2 (100 4 2

1.8 9 1 1
= —Kl— | ==x—Kx®2 = x=—m =2cm.

2 100 4 2 50

A charge particle of 2 uC accelerated by a potential difference of 100V enters a region of uniform
magnetic field of magnitude 4 mT at right angle to the direction of field. The charge particle completes
semicircle of radius 3 cm inside magnetic field. The mass of the charge particle is x10-"8kg.
144

w = AK.E.

9V =1/2 mV?
2x10®%x100=1/2xm x V2

Vo /4x1o-4
m
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Radius of moving charge in transverse magnetic field

my
qgB

4
3x102= mx /ﬂ
m

2 x 10‘6x4x 10_3

R:

-1
Jm =280 45400

2x1072
m =144 x 10-'8 kg

27. A solid cylinder is released from rest from the top of an inclined plane of inclination 30° and length 60 cm.
If the cylinder rolls without slipping, its speed upon reaching the bottom of the inclined plane is
ms~'.
@)
60 cm /
30°
Ans. 2
Sol. a-95M0_0sid_2 . 0 2 10xsin30°= 12 mss
k2 1 3 3 3
1+ 1+
2 2
r
v2 = U2 + 2as
v=0+2 X 1?O><0.60
then v2 =4
v=2m/s
28. A thin cylindrical rod of length 10 cm is placed horizontally on the principle axis of a concave mirror of

focal length 20 cm. The rod is placed in a such a way that midpoint of the rod is at 40cm from the pole of
mirror. The length of the image formed by the mirror will be x/3 cm. The value of x is

Ans. 32

Sol.

40cm

F=20cm
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1 1 1
_—t— ==
vg ug f
L I
v -35 -20
1_L+i_ 3%-20 15 = 140
v -20 35 35x-20 -35x20 3
1 1 1 1 1 1
—_—t = y —_—m——
va upy f vy 45 -20
1 1 1 45 -20 25
—=——+—= = =-36
Va 20 45 45x-20 45x-20
| = va—ve =36 + 140 _ ~108 +140
3 3
=22 S x=32
3
29. A series LCR circuit is connected to an ac source of 220V, 50Hz. The circuit contain a resistance
R = 100Q and an inductor of inductive reactance XL = 79.6 Q. The capacitance of the capacitor needed
to maximize the average rate at which energy is supplied will be uF.
Ans. 40
Sol. For max power
X, =X, =79.6Q
x -1
WC
Co— ' 39.98uF ~ 40uF
21 x50 x79.6
30. A small particle moves to position 5i —2j+k from its initial position 2i + 3] — 4k under the action of force
5i +2j+7kN. The value of work done will be J.
Ans. 40
Sol.  Work done = Force - Displacement
W=F.r

f, =2 +3j -4k

F=(5-2)i+(-2-3)j+(1-(-4)k

Workdone =F.F = (57 + 2] + 7k) . (31 - 5] + 5K)
— (15—-10+35) J
Workdone = 40 Joule
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TARGET: JEE (ADV.) 2023

Polish your subject knowledge with the guidance of
Top Notch Sr. Faculty of Resonance

SPARK EE

15 WEEKS COMPAC COURSE — g;‘zfaEBHUAHv
OFFLINE / ONLINE

ACADEMIC FEATURES
- Course Duration: 158 Weeks
- Total No. of Lectures: 234 (P: 78 | C: 78 | M: 78) & study Maerial

A Back up support of Part/ Full Sylab
- Duration of One Lecture: 1.5 hrs. (90 Minutes) 33 ekl fadel

- Classroom Teaching Hours.: 361 Hrs. \
— Faclhtles for Offline Students — JEE (Adv.) 202

- Testing Duration: 60 Hrs, ‘ By It w Self Study Rooms
mD for Boys & Girls

- Total Academic Hours.: 411 Hrs.

TARGET: JEE (Main) 2023

Boocst your Percentile with

PERCENTILE CLASS
BOOSTER COURSE [GLGIE
4 o

OFFLINE / ONLINE

Complete _ Regular Practice 5 Full
9 Course . <0 Chagter . through 33 Daily Syllabus \
Coverage Online Practice Test Test |
j : AIR 3 : 7 '-
. g[:rem;:ato @ Approx 2500 @ 113 Teaching @ 99 Testing ‘
= Tesf AN practice Que. hours ke’ Hours i {

JEE (Main) 2022
Regular Test discussion Back up support
classes for concept of recorded
clearance lectures
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STUDENTS FROM CLASSROOM PROGRAM (OFFLINE/ ONLINE)

KARTHIKEYA Y AIR-1 — ' DHEERAJ
POLISETTY w-m KURUKUNDA
Roll No.: 21925115 i Roll No.: 21925114

Students >,
| in TOP-100
| All India : j \ |

DEEVYANSHU MALU ABHIJEET ANAND SANSKAR SHAURYA ANIRUDH GARG SOUMITRA D. NAYAK KANISHK SHARMA

Roll No.: 21219044 Roll No.: 21925116 Roll No.: 21925113 Roll No.: 21220122 Roll No.: 21220554 Roll No.: 21220454 [

ADMISSIONS OPEN FOR ACADEMIC SESSION 2023-24

TARGET: JEE (Adv.) 2024 TARGET: JEE (Main) 2024

for Class XIl Passed Student for Class XIl Passed Student

o VISHESH COURSE L@g! ABHYAAS COURSE

MODE: OFFLINE / ONLINE = MODE: OFFLINE / ONLINE

[ ] CLASS STARTS [ ) CLASS STARTS

2::) 10™ & 17" April ::) 10™ & 24" April
SCHOLARSHIP ON THE BASIS OF JEE (MAIN) 2023 %ILE / AIR
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