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PART : PHYSICS

1. In He* atom a photon emits due to transition of electron from orbit n = 4 to n = 1. Find corresponding

transition in H-atom for same photon.

(113 1 2)2 51 (3)6 >4 (4)5 >3
Ans. (2)
Sil.  Eo-leRENCe

n

for heliumz =2

AE = -13.6 [-'- =1 }zzz 13.6 [1 = -1-]= 136 |3 ] —102eV
4 16, 4 |4



LRSI RS IR L N
as for hydrogen, z = 1

Forn=1 B 136
Forn=2 E2=;36=—3.4

Ei—E:=-102¢V

So corresponding transitionisfromn=2ton=1

2. Find the Normal reaction on the given sphere of mass 70 kg :
F=200N

(1) 8BOON (2) 1000N (3) 1500N (4) 1400N
Ans. (1)

Sol. N = 200sin30° + 700

N = 800 Newton

200sin30

v
700N
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3. Find the value of x (distance of point irom centre inside the earth) if gravity at « is 4 times of gravity at 4R

(difference from centre of its earth) (R is radius of the earth)

(1) R4 (2) R/8 (3) 2R/3 (4) 2R/3
Ans. (1)
Sol.
Be
!
®_|
40a = Qga
GM__GM,
(4r)? RS
MRAES
4R? R?
R
.
4
4. In given figure mass is 490 gm, then find number of oscillations in 1 = 14r sec.

r ir e s



K= 2ZN/m K =2N/m

=000 o

(1) 22 (2) 20 (3) 15 (4) 32
Ans. (2)
Sol. T=2n] .2
‘ KE‘D

049 22
~on| 2 _Eeny 07k
N2 T 7

= 14z
MNo. of oscillations = —— =20
07w
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5. Speed of light in air is v. in another medium It i3 Vmsa = 0.2 V find refractive index of madium
17 212 (3)8 4)5
Ans. (4)
C Vv
Sol. fmed = — =———=5§
FTEEY o2y
Hmed = 5
€. If two batteries are connected is series and then parallel, the current in the circuit is same in both the
cases then internal resistance of battery is : (external resistance is R)
(1)R (2) R/2 (3) 3R (4) Ri4
Ans. (1)
Sol. Letris the internal resistance of battery.
In series
& r
_ — W] ——
i
"y = ;”R A1)
R +
In parallel
L K
[
Eog=f lag=I/2
i1 %_M"_ ; G
r = 2
W R
" EXTHEXT W el F
5 r+r T
£ 2¢ .
2= = i
r 28+r ()

From eguation (1) and (2)

Givenir =iz
2s 2g
2r+R 2R +r
2r+R=2R +r

r=R
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7. On increasing the temperature of a semiconductor :

(i) Number density of free charge carrier will increases
(i) Number density of free charge carner will decrease
(iii) Resistivity ot the semiconductor will increase

(iv) Resistivity of the semiconductor will decrease

The correct statements will be :

(1) only (iv) (2) only (i) (3) (i) and (iv) (4) (il) and (iv)
Ans. (3)
Sol.  If the temperature of a semiconductor is increased, number density of free charge carriers increases &
resistivity decreases.
8. Find work required to rotate a magnet slowly from 8 = 0 to 8 = 180° in an uniform magnetic field B.
magnetic moment of magnet is m.
B b
e S
ELJ I -
>
(1) 2 MB (2) MB (3) 32 MB (4) 2/3 MB
Ans. (1)
Sol. 8=0-»8=180°
Wa=UT = U~ Us = (-MBcos180°) — (-MBcos0)
Wi = 2MB
9. In a LCR alternating series circuit, the reactance of the capacitor and inductor are respectively Xz and X
then which quantity will be non-dimensional
H
(1) RXc B) —— (2) A REH (4) — 2
X X; VXeXC
Ans. (4)

Sol. Dimensions of both A & X are same so ratio of both will give dimension less quantity,

10. A lift is moving downwards with a = 2 mis® & u = 2 mis. Find the kingtic energy of lift after it covers a
distance of 6 m. Given, mass of light = 500 kg.
(1) 2kd (2) 4 kJ (3) Tk (4) 9 kJ
Ans. (3)
Sol. WV=2m/s a=2mjs2
atd="6
Velocity VZ=u242as
V=4+242x6
V=28

xB500x 28 =500 » 14 = 7000 J
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11. Elastic balls each of mass m are falling from a height h and colliding with the surface at the rate of 200
balls/sec. The average force acting on the roof will be :
(1) 200my/2gh (2) 400m,f2gh (3) 100mf2gh (4) 300m/2gh
Ans. (2)
Sol. Total momentum given to the roof will be = n (2 mV)
d dn
- —df' = (@mV)? =200

F = 2my2gh x 200 = 400my/2gh

12. A solid sphere of mass = 1kg is rolling (pure) with velocity v . If it's kinetic energy is k = 7 = 103 Joule.
Find 'v' ?
(1) 15 cmis (2) 18 cm/s (3) 10 em/s (4) 5cm/s

Ans. (3}

Sol.

%’ V
KE = %1:02 +%r‘|‘l\!2 = %!E },MHENQ 1——;I"I'I\-'E
K.E= %mvﬁ +%mv2 (== v=Ru)

L) 7 ’ —
12—5-‘-ﬁﬁ—i<E :ﬁxhvz =7x10%= \"2:VI[10£ —v= 1—10- m/s = v=10cm/s

10
13. In Amplitude modulation, Ac = 15 sin (1000 =t). An = 10 sin (4 1), Determine the Range of frequency ?
(1) 178Hz — 195Hz (2) 498Hz — 502Hz (3) 408Hz — 402Hz (4) 200Hz — 302Hz
Ans. (2)
Sol. m-=1000%
o) 1000=
fe = =t = ——=—=500H
2n 2n ‘
fne 3T _ oMz
2r
| | |
1 | ]
LSB FCo USB

Range =498Hz — 502Hz
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14. A particle is projected from ground with sp=ed u at highest point of its Path spead is 33U Find time
of flight of the particle :
(1) 2 (2) YU 3= iy
g ] 29 Vi3g
Ans. (1)
Sol.

U sini



¥ I

u 1

[k |
{u cosil)

Velocity of particls at the highest point

J3
ucost = ?LI

cos H B
2

B8=30°

_ 2usin®

T = T:2usm30:.|_:
a

L
g g

15. A source emits light of power 15 kW. Number of photons ejected per sec. from the source is 10'%. Find
nature of emitted light :

(1) Uttra violet rays (2) X-rays (3) Infra rays (4) gamma rays
Ans. (4)
h
So. E=-2
A
£~ q5pw
.
nh _10'8 46,6310 «3x10° 6.63

€ _15x10° =

~15x10% == — x10712

A

=1.32x10-%=1.32 < 10-% ym

16. Ratio of Ce and Cv depends upon temperatures according to the following relation :
()y=T (2)yw 1T (3) 7T (4) 7= T°
Ans. (4)
Sol. ¥ =EE
Cy
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17. A wire has length 1 m at temperature 210°C. If the temperature of wire is reduced fo 180° the wire get
compressed. Now, If a block of mass 'm' gets hang to this wire then its length again extend to initial
length. Find mass of block.
given, Area af wire = 3 x 109 m2; Young modulus =2 = 10" N/m?

aw=2x105/°C

(1) 20 kg (2) 60 kg (3) T0 kg (4) 80 kg
Ans. (2)
Sol. As

A _aaT =B _ 2, 105« 210-160)
[ ¥

A 2410%450=10%
L
m
mg
as 1g modulus L
ur L; e e e,
young ¥ A AL
Heymora ol
so, Eadote——Sraps AN EE RN 10 e by
3x10° 10
18. Which of the flowing best represent the potentiial of isolated charged spherical conductor as a function of

r, where r is the radial distance :

il 1



(1 e
L s
e r
Va
3) i
- 0
r=R r
Ans. (1)
Sol. V= kQ & Vour = Ka
R r
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19. If drift velocity of electron inside a wire is V4. what will the new drift velocity if area of cross-section is
doubled keeping the current constant?
(1) 2Vq (2) & (3) @ o
4 2 v2
Ans. (3)
Sol. = neAVa.
neAVs = ne(2A)V
=E ﬁ
2

20. Electric field in a region is 4000 KZ; N/c. the flux through the cube shown in figure is E nm2/C. Find P?

! i
ke : : '
1 ] :
L}
1 ] Y
1 )
20cm
I3
(1) 32 (2) 60 (3) 15 (4) 100
Ans. (1)
Sol. E=4000« (0.2)¢
E =160 N/c
b= EA =160 x (0.2)2
h=64
P/5 =64
P=64x5=32
21. What will be the effect in resistance of semiconductor on increasing the temperature?
(1) increase (2) decrease (3) constant (4) Nane of these
Ans. (2)
Sol.  Resistance will decrease
Temp. TR+
22. Assertion : Wave nature of electron explains interference and diffraction.

Reason : Davission and Germer experiment explain the wave nature of electron.
(1) Both (A) and (R) are true and (R) is the correct explanation of [A)
(2) Both (A) and (R) true but (R) is NOT the correct explanation of {A)
(3) (A) is true but (R) is false.
(4] (A) is false but (R) is true.
Ans. (1)
Sol.  Both are correct
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23. A man can swim with a speed of 4km/hr in still water. He tries to cross a river flowing with a speed of V «
in the shortest possible time and drifts 750 m away as shown. The width of river is 1000 m. Find
:‘—-?50 m=
1 B s
1000 m I ‘
Vi 111)' ViR
\lrf
(1) 2/5 km/hr (2) 2 km/hr (3) 3 km/hr (4) 3/2 kmihr
Ans. (3)
Sol. tand = X = 2 =5 V= 0 ¥4 = Vr = 3 km/hr
V., 1000 10D
24. Surface tension of water drop of radius r = 1 mm is 0.07 N/m. 1000 similar drops are combined to form a

bigger drop. If u; is the surface energy of 1000 similar drops and ez is the surface energy of bigger drop.
Find change in energy.

(1) 590 pJ (2) 672 pJ (3) 792 uJ (4) 829 wJ
Ans. (3)
or o o
Sol. >
1000 drops
Using volume conservation
4 4
1000 x —==r* = —nR®
3 3
R=10r
AH=10x%1mm=10 mm
as surface energy U = S[4ar?)
when S is surface energy & r is radius
Ui =0.07 (47 = (1 = 10-)2) x 1000 Uz = 0.07 {47 (10 = 10-3)%)
Ut—Uz=0.07 = 4n [ 108 % 103— 10
22 | Y
0.07 « 4x 102 - 109 =0.01 = 4 « i 10211 5 |
=001 x4 %22 »x 103« 1—9[; =792 x 106 J=792n)

25. A free neufron decays to a proton but a free proton does not decay to a neutron. This is because
(1) neutran is a composite particle made of a proton and an electron whereas proton is fundamental
particle
(2) neutron |s an uncharged particle whereas proton is a charged particle
(3) neutron has larger rest mass than the proton
(4) weak forces can operate in a neutron but not in a proton.

Ans. (3)
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