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PART : PHYSICS

1. A train running at 12 m/'s on track 1.5 m apart is going lo cross a curve of r = 400 m. How much should

be the one of rail of track lifted so that it can cross the curve.

(1) 0.0094 m {2)0.027 m {3) 0.076 m (4) 0.053 m
Ans.  (4)
Sol.
tan 6 = ﬁ
rg
- H 2y
(157 4 400x10
= 1.52 —H2=(27.78)2H2
= H=0.053m
2. Statement -l — Plank constant & Angular momentum have same dimensions
Statemant -1 = Linear momentum & Momeant of force has same dimension
(1) Statement | and Il correct
(2) Statement | and |l both incorrect
(3} Statement | correct and |l incorrecl
4} Staternent | incorrect and |l is correct
Ans.  (3)
Sol. (I)E=hw

e
h=S_XMS " komis MILzTY
% 5

L = mvr = Kg m?s™’ M7 LETT
(INb=my=Kgms' = [M7 LT T
t = Fr = Kg m2? =5 M L2 T

Statement (1) True
Staterment (1) Wrong
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3. A block of mass 1000kg has velocily 6 m/s if extra 200 kg mass is embedded in il new velocity of the

combined mass 7

(1) 5 mis {(2) I mis (3} 10 mfs (4) 2 mis
Ans. (1)
Sol.
—
B m's
1000 kg j—= 1000 kg | 200 kg I
Befora Afler
P| = Fl"
= 1000 =6 = (1000 .+ 200) xv
= v =5mis
~ AN -
4. Find — at 4000 m depth in ocean.
W
Given B=2 x 108 = 1000 kgim? g = 10 m/s2
(1) 1= 10-# (2} 10 =102 (3)2 =109 (4) 8 = 10-®
Ans. (3)
Sol. B=-2E
[;"‘i'
)
Av _ AP _poh
W B B
Ay mﬂnxmxumﬂﬂ =2 x 103
W Zana”
5. A particle doing SHM with amplitude 4 cm and maximum velocity 10 emis {at origin). Find position
where velocity is 5 em/s
(1} -J'T?cm (274 em (319 cm {4 ﬁcm
Ans. (1)
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]
10 cmi's 5 ocmis

F
L

atx=0
10 = wld)

=% = E rad/s
4

10 T
Yy = =— 41 —x
3 {4)

w2

oy |

=16 -x*

Hxd
10
= x2=12

= X = 4412 cm

6. Resistance of length ¢ is eul into five egual parts and those parts are kept in parallel then find new

resistance?
R
TR 2] — 3y 25R 4) 5R
(1) (2 e (3) (4
Ans. (2)

Sol.

R/S

Reg="7?
Total resistance = R

s R i

Resistance of each segment =

| oo
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it g o el e

1 1 1 1 1 1
. + + + +
Re Ri5:. Ri5. Ris RiG  Ri5

Lo
R R
R
Ray = —
g
7. Two infinitely long parallel wires having current 10 A in opposite directions are placed 5 cm apart to each

other, Find the magnetic field at mid peint between the wires.

104 » 104
FI‘
ottt
L B am :
(1) 16 = 10" Tesla (2) 32 =10 Tesla
(3164 = 10-5Tesla i4) B = 10-5Tesla
Ans. (1)
Sol. :
(1) [ (2)
104 [ 104
FI
i 3 whara
j—
< Hom -
B=EBEi1+B:
\.,l' = ii + .&'ﬂ.
2nr r
B =2 L
2
After putting values
B=16x10°T
8. If the electron revolving in the 3™ bohr's orbit of hydrogen has radius R then what will be its radius in 4™
orbit in terms of R
25 16 36 G
(1) —R (2] =—R (3 —R 4) —R
(1) 3 e B {4) 6

Ans.  (2)
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Sol.

Ans.

Sol.

10.

Ans.

11.

Ans.

R=Rpy—
2 2
Ri=Ref L =R Ao
z
Ra1= Ra{4)
By 4"
R 3
16
Ra=—R
G
Kinetic energies of two particles A and B of mass 4 and 25 kg are equal. Find ratio of their linear
rnomentum.
(1) 0.2 (204 (3) 0.6 {4)0.8

(2)
Fa _ flg et g
P, Yms V25 5

A proton moving with constant velocity enters in field zone having uniforrn magnetic field and electric

field; then we can say

{&) E =0, B=0 (BJE=0,8B 20 (C) Ez=0, B=0 {B)E =0, B0
(1} A is correct (2) A and B is correct
(3} A, B and C is correct i4) A, B and D is comrect
(4)
. m
R BI +2V
- AAAAA
R
() +2V (B)
— +4V
=&\
o
R
R
(C) [~ (D)
L~
e o —10V
Which combination is in reversed bias
1) A (2B (3)C (4)D

(2)
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12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sal.

Average K.E. of one single molecule of monoatomic gas is 0.414 eV (of L molecule). What will be is

tlemp = 7

(1) 3000 K (2) 3200 K (314292 K (4) 2500 K
(2)

lkT =EkT =044 =16 x 1017 J

2 2

T=3200K

Find the value of acceleration due to gravity when its diameter because half (Keeping mass of
earth same), If the value of acceleration due to gravity on earth surface is 'g".
(1) g (2) g/2 (3) 3g (4)4g
(4)
G

Walue of g at surface, g: = ?

GM _ 4GM
(Ri2y" R~

g = 4g:

new valueofg=

A point charge Q = 1pc is placed at origin . find polential difference between point P [-.ré -.E]m and O

V6. o|m Find Ve — Vg =2

(11 (2) 0 (3)3 (4)-1
(2)
* P(J3.43)

o, 0.] Q{Jf5.0)
JoA -va:3-6
lod V6

KQ Kag
\Vps — =
p : :ﬁ;

Kg
Vo=
76
Ve-VWa=1(
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15. Statement —(1) Viscosity of gases = viscosity of liquids
Statemeant —{I1) Surface tension of liguid decrease an adding highly insaluble material.
(1) Statement | and 1l correct
(2) Statement | and |l both incorrect
(3) Statement | correct and |l incorrect
(4) Statement | incorrect and 1l is correct
Ans. [4)
Sol. Viscosity represent resistance of flow & in liquids molecules are closely packed
Thus there viscosity is higher-
Surface tension of liguid increases on adding highly soluble material as they make bond with solvent
increasing density & thus increasing intermolecular attractions.

On adding insoluble materials surface tension of substance decreases

16.
f=25m
b=2m
B=4T

Angle between {E-] of magnitude 4T & area (A ) is B0° Find and emf induced if it is removed form

magnetic field in 10s.

(1yov (231 W (3) 0.5V [4yz2v
Ans.

(2)
Sol. Eup | ﬂl 4 :.- BA cost -!
' Al At

|4>(2.5%2)~cos60

E:-.'r -
S | 10 |
Eay = 1V
17. Spherometer cannol be used o measure

(1) ROC of convex surface

(2} ROC of concave surface

(3) Thickness of plane

(4} Specific gravity of liquid.
Ans. [4)

Sol. Spherometer not used o measure specific gravity of llguid.s
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18.

1kg ¢+— 2m —» 1@

Find 1z
Four point masses of 1 kg each placed on corners of a square of side 2m, Find the MO/ of system
about an axis passing through any one corner and perpendicular 1o plane will be:

(1} B kgm? (2) 16 kgm? (3) 32 kgm? (4) 64 kgm?®
Ans. (2)
Sol.
kg 1kg
J2a
1kg

1kg +=—— 2m —*

| = 2(ma2) + m (W2 a)?
| = 2ma® + 2ma?
I = 4mas
=4 %1 % (22
I = 16 kg-m?

19. EM wave Eo = 200sin (1.5 = 107x — 4.5 x 1031} N/C. Find intensity

(1) 35 Wimg (2) 53W/m?2 (3) B2 Wim2 (4) 42 Wim2
Ans. (2)
Sol | 1 cogE2
& = =i,
2 o~
= —; x 3% 108 % .85 x 10 2% (2009

Z=531 Wimz
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20.

Ans.

Sol.

21.

Ans.

Sol.

Given mass of substance as 0.08 kg its specific heat at constant volume i 017 kg ' kcal/ °C &
change in temperature as 5 °C find change in internal energy for this substance?

(1)284.2 J (2)180.2 J {3)254.3 J (4)320.2 J

(1)

Al = mCy At

=008 =017 = 10°x5

= 0.068 = 107 cal

= 68 cal =284.2J

A point charge 13uC is placed on the center of uniformly charged ring of total charge 2 & C. Find tension

in the ring.

q=2nC
(1) 4.25kN (27 3.T2 kN (3) 5.78 kN {4y 12.5 KN
(3)

[ L ——
2T 51ir'|ﬂ = ____I-;CEI |—':|-ﬂ'I
2 e Sl el )

= T= _'_kl':.lﬂ

2aR°

p= 22107 13x10" x2n

[l

2a(4 5)
B2 | g
= T=—x10°N
9
= T=578kN
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@m each then the apparent depth of the boltom of beaker is.

25 a7
1) — m 4)— m
(1) 1 (4) 2
Ans. (3)
Sol. apparent depth = I .
Hojrg ”".E_re!
o8 6
2 815
-d2.5]
3 8l
_ [15+15}
24
= — Ans
23.
I
If i = 60 cm when galvanometer shows null deflection then find R 7
(1) 403 (2)3 02 (3150 4)602
Ans.  (2)
4.5 60
Sol. =iy

45=40=R =60
R=30
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24,
T 10v

find charge on capacitor of 150 uF in steady state.

(1) 150 uC {2) 250 pC {3) 350 pC (4) 400 pC
Ans. (4)
Sol.

B 3
10-F=4V 10 103 =203
T & 9( .
1
av
q=CAV
= 150 2 4|
i3 |
=150 xE
3

=50=8

=400 uC
25. A Particle is moving on straight ling, ils displacement-time relation is given as S = (212+5), where S is in

melers and t is in seconds. Find its velocity in m/s at t = 1 sec. ?

(1)2 (2)4 (316 (4)8
Ans. (2)

Sol. 5=2t+5

v=2— g
at

=4(1) = 4m/s
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26.

Sol.

2T.

Ans.

Sol.

28.

Ans.

Sol.

A prism produces minimum deviation am has refractive index c:mE . Here A s the angle of prism. Find

DT,
(1) A2 (2)m—A (3jn=2A (1) 2A
13}

i = T — A

A holiow cylindrical conductor has length of 2.14'm while its inner and outer diameters are dmrm and Bmim
respectively. The resistance of the conductor is n= 107 if the resistivity of the material is 2.4x= 107 (im.
The value of nis

0.5

__opl 24x107 xm
T b -a’)  aled-16)x107"

_ 24x107

-

= (0.5 =103 = nx10-3
n=0.5

A gas undergoes isothermal expansion from 30 ¢cm? to 45 cm? . Find heal absorbed by gas if external
pressureis 10k Pa ?

(1) 100 J (2) 150 J (3120 J (4) 2004
(C)

AV =0

There fore AQD = w
=nRT /n | N :
I. llllll-tl I
= PyWy i |ﬁ|
Wy

=10 %x10% % 30 x 103 /n |

B | Cad

=300=04
=120 J




. E;ﬁmﬂ,ﬂm | JEE{Main) 2024 | DATE : 27-01-2024 {SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

29, A parlicle is moving from origin with initial velocity 5 i m/s and constant acceleration 3 1 + 2] mis?.

When position of particle on x —axis is B4 m, its velocity is «.lq m/s _ Find out o

Ans. (673)

1
Sol. X=Uul+ = a3, 1f
p
84=5[+E 12
2
t = Gsec.
v=u+at

V=51+@31+2])8
=230 +12 ]

lv| =529+ 144

= J673mis

o =673

30. Light is incident on a convex lens of focal length 40 em. And a metal plate is placed on focus of lens &
photo current is measured o be |. New photocurrent is [ Iflens is replaced by another lens of focal
lengthof 20 cm & metal plate is kept on ils focus. Find the ratic of new photo current to initial photo
current ¢

Ans., 1

Sol.

f= 40 cm
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