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PART : PHYSICS

1. In the given arrangement, block A of mass m moving with speed 9m/s. strikes with block B of mass 2m
elastically. Then block B strikes with block C of mass 2m perfect in-elastically. Find the final speed of
block C7?

amis




(1) 3 mis (2) 4 mis (3) 5 mis (4) 6 m/s
Ans. (1)
Sol.  9m =mva + 2mvs

9 =va + 2vp zessloh)

9=ve—Vn -of2)

Thus ve =6 m/s

P llinie - T S .
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vc=3 mis
2! A particle is thrown upward at t = 0. It attaine maximum heignt of h. It is found at height N3 att =11 &
t = tz. Find tiftz :
B 1 J6 -5 1
(1) =— (2) = (3) —1 (4)
¥3 +1 3 V65
Ans. (3)
Sol.
h/3 h
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V= \,'"2_9(-1

h I L
— =.J2aht ——qgt?
3 vzg 29
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2h

1% —2/2ght -0
g vegnt+ 3
" 2h = [16gh
2/2gh + [8gh—4gx = 2 fogn 4+ 1880
s 5 WHRES
5 2g i 2g
2/2gh 4|'g"
- T
o
- - gh
22gh — 490
4 V2gh - 42
ts [gh
2 2{'2gh+4493
2z 2
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3. In YDSE, if the light-used is shifted from crange to blue then which of the following is correct.
(1) Frings width first increases then decreases (2) Fringe width increase
(3} Fringe width decreases (4) Fringe width first decreases than increases
Ans. (3)



Qul. p=—
d
ol < Acrange

Boue < Poage

4. In the circuit shown in the figure, Si remains closed for a long time and Sz remains open. Now Sz is closed

and 51 is opened. Find out the di/dt just after that moment.

ek _,5-2Ft|
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4s B 2r
(1) —— 2) — 3) —— 4) ——
(2 T (3) T 4
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Sol. Before Sz is ciosed and S+ is opened current in the left part of the circuit = — . Now when Sz closed Ss

&
R
opened, current through the inductor cannot change suddenly, current R will continue to move in the

inductor.

Applying KVL in loop 1.

L e ey
dt R
d 6
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5. Two identical tennis balls of mass m and charge g are hinged by a common suppart with the help of a
srring of length . If the system Is in eguilicrium, then find the distance between the balls?
Ignore gravitational interactions between balls. (! is very small)
roooanifa o 170 Fois 0, Y3 ; 24118
kgt 2ka=i | i
(1) [ <LE| (@) [ =L (3) |- | 4) 3'“';]
\ mg mg | \ ‘mg | . 2mg |
Ans. (3)
Sol.
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6. Far the given semicircle with centre Q. choose the correct relation? If A, B, C & D are points on the

semicircle such that ‘E‘B| |B_q ‘C_d:

o 4584 48 4o o -

e o S e e L)
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IAD( = Diameter of circle

[20] - 4] -

7. A monoatomic gas is kept in a 1 litre container at pressure 1 atm. If average energy per malecule is
2 % 10-% J, find no. of molecules in the container :
(1) 0.75 x 10® (2)0.75 » 107 (3) 0.5 x 10" (4) 0.75 » 10"

Ans. (4)

Sol.  Total energy = ~-nAT = Spy
2 2
According to question %F’V =Nx2x1079J

?vwiﬂmﬁno E_Nx2x10*®
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i 107 2
8. The relative permittivity of distilled water iz 81. The velacity of light in it will be (i, = 1)
(1)3.3 %107 (2)5.3 2 107 (3) 4.3 % 107 (4) None
Ans. (1)
Sol. V=
VI E
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9. Match the following column il all the rods have same density and same radius.

=y we
(i) (a) e
12

-—  —
" 1 M2
(ii) b) UL

< > ( 3
“ 2 =

@resonance.ac.in | CIN - U80302RJ2007PLCOZ24029

| 1
. 1 SM’,C
{ ' d el
(iv) N _ . (d) 3
-+ 2/ >
(1) () b (i) d (iii) a (iv) ¢ (2) (i} (1) d (i) a (ivid
(3) () a (i) c i) b (iv)d (3) (i) d (i) agi)c(vib
Ans. (1)
Mg
Sol. (1) e a
{ 5 (a)
2 2
@) 2M(21) ] BM/ )
3 3
= Mi2
© Resonance Eduventures Limited | Toll-Free 1800-258-¢
(4) W= A= d)
W Ty {
10. A particle executing SHM having maximum kinetic energy 'E’ and amplitude ‘A’. Find displacement from

: ; = BE
mean position when its kinstic energy is T %

A A 3
1) 9) A 3 ¥E 4HA
( > ( 7 (3) > (4

Ans. (1)
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1 -
Sol. W= Am, KEma: = —mm~AZ
2
| 1 2
V=a?_y? KEx = Emmz[Az—x‘)
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11. Far given PV diagram AB is isothermal at Ty temperature, GD is also isothermal at Tz temperature.
given that Ty > Tz. Then which cne of the following is correct.

P4
5Po

v
<
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Ans. (1)

12. A container of area ‘A’ filled with liquid, a small hole of area 'a’ is made at the bottom of curved surface

as shown. Find the coefficient of friction between container and ground in order to prevent it from sliding.

a 3a
CA @ A (3) 2A 4 2A
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Ans. (2)

Sol. Farce exerted by leaving water on the container,
dm )
F- | |v = (pav)v
at
= pav?
By conservation of energy v = Z2gh
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uptAhjg = pa2gh

2
RE
13. Two solid spheres of radius 4R and R and having same mass density p kept at a distance of 8 R. Find

Moment of Inertia of the system about the axis passes through centre of line joining their centres.

5800 9664

) 9680
e 3 4

R* (2)

mpR° (3) npR? (4) mpR>

Ans. (2]

Sol. /
\



B =) 5
I 1 i 1

lfinat
Let mass density = p
My = 3 =R
3
my = =+ a(4R)p
3
mi = 64 mz
linat = [l2 + mz (4R)3] + [l + ms(4R)F
2 2 o e ] 2
= “m,R® +16m.R* + = m,(4R)* + m,(4R)
5 5
e g B . 5800 =
= 5m2n= +16moR% + 564m;i4ﬁ}2 - G4m, 4R)° = 5 npR*

Damnmmmanmean Cdiarantiivan | 34
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14, Far the given circuit, switch is closed at t = 0 find time after which voltage across capacitor becomes 50V
W
1000 1uF
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1
(1) 69.3 usec (2) 60 psec (3) 50 psec (4) 40 psec

Ans. (1)

t
Sol. W=V Rt
_..1.
50=100e B&
t=RC in2
=100 =108 fn 2=10"* x 0.693 sec = 63.3 usec

15. Figure shows two capacitors in steady state. Now the cell is removed and a digleciric of dielectric canstant
k Is Inserted between the plates of the capacitor of capacitance C. Find new potential difference across
any of the capacitors :

v 2V 3V v
(1) 3 e B —— 4) —
U 2+k []E—K {}2—k ()l+2k
Ans. (3)
Sol.  Just after removing cell After inserting dielectric
2cv 2C
H = FH =
11 1|
e as 4hb
o S
™ il
o Ck

Conservation of charge
20V +CV=2C. Var + CK Vet
Vg o
2C+CK
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16. A particle of mass 9.1 x 102! kg is maving with velocity 6 m/s. Momentum of photon is 2 x 1027 kg m/s.

If de—Broglie wavelength of the particle is K times of the wavelength of photon. Find value of K ;
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Sol. De—Broglie wavelength of particle
h h
" p 9.x10 %' x6
Wavelength of photon
h h

A - = o
B p 2x10#

From question

K pratar = hparticle

27
B __2x10 _ 366
9.1x103" «6
17. Two prism of same angle of refraction are arranged as shown. If the light incident. on the system goes

undeviated. Then find wave length of incidant light

J
(1) 600 nm (2) 675 nm (3) 575 nm (4) 475 nm

Ans. (1)
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Sol.
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Brer =AM —=1)=A(nN=2—1)=0
= ni=nz2

1p-i4 win-t
- EEESEEE R 1)

.2 (10.8—1.8)x107"

(1A5-1:2)
A =600 nm-
18. Far the given circuit find current ‘1" and the phase difference between ¥V and 1:
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‘-
O,
220V, 50Hz
(1)8.8A.tan 183  (2)6.8A. fan 1283  (3)58A tan'0.83  (4) 7.8A. tam' 2.53
Ans. (1)
Sol. = 2nf=100x
=220 s -
Thus xu= =100 2= x 0072263 1Z=25
J
Thus, z=4RZ+x’
z=y(12f + (22} R=12

Impedance triangle

z=25.00
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the velocity of projection such that particle reaches to another planet 'B', which is at a distance of 8H from
planat 'A’. Planet 'B' has mass 9M and radius 2R.
oam




Ans.
Sol.

(1) [l% (2) ”Iilgl\_"l (4) 7GM
Vs R 7 R 3R
(2)
Let at a distance 'X' from planet 'A’. the net gravitational field becomes zero
GM__GxoM

X2  (RR—¥\?
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20.

X=2R
MNow, Particle should be projected such that it covers a minimum distance of '2R'.
Thus
12 G¥m  GOMM __ GMm _ G(9M)m
i R 7R 2R 6R
YTy
1,2 28GM d&ﬂﬂ
2 7 R 7R

Circular scale divisions of a screw gauge is 50. Five full rotations advances circular scale by 5mm.

Statement-1 : Least count of screw gauge is 0.001 cm

Statement-2 : Least count = —F'L
Total no. of divisions

(1) Statement-1 & 2 both are true

(2) Statement-1 & 2 both are true statement-2 is correct explant of statement-1

(7l Qintrmnnt 1 e falon Cratamant D e broa

© Resonance Eduveniures Limited | Toll-Free 1800-258-5555 | (0)744 2777777, 2777700 | contacty C.in | CIN - 80302
Ans. (3)
Sol. LC=1mm/50 =0.02 mm
Statement —1 is wrong. Statement-2 is right
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21.

Ans.
Sol.

Figure shows a conductor of tapered cone shape. As one goes from left to right on conductor, choose

correct option

(2) drift velocity of electron increases
(4) All of the above

(1) current decreases

(3} electric field inside conductor decreases
(2)

i = nAeva

vy Increases as area A decrease
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Ans.

Sol.

AR=1g0 LITTOLITICE Lc e L o L
taken by this body 1o cool down from 49°C to 37°C.
(1) 1.62 min (2) 1.25 min (3) 7.69 min (4) 0.92 min.
(3)
M_K‘M_aﬁ‘ (1)

4 2



4—9—3?’=KE 49+ 37 30j (2
l L 2

Dividing (1) and (2)

L 25
4 13
4x25
t= ——==7.69
13
23. A bar-maonet of maanstic moment 9.85 A-m? and moment of inertia 1 = 10% ka-m? makes

© Resonance Eduventures Limited | Toll Free 1800-258-5555 | (01744 2777777, 2777700 | contact@resonance.ac.in | CIN - US0302RJ2007PLC024029
(Take n% = 9.85)

(1) 20 uT (2)25 uT (3) 16 pT (4) 10 uT
Ans. (3)
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Sol. T= 2m L
VB

I T s [l
2 = VomB V=2xB
B=16« 10T
=16 4T
24. If two discs are of same mass density but having different radii R and .

I+ = Moment of inertia of disc of radius R. about an axis perpendicular 1o the plane of disc and passing
through its centre.

Iz = Moment of inertia of disc of radius r. about one of its diameter. Then choose correct option

4 i 2
()42 @a-F (@ =2 @h-2Z
L R L L Re L R
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M = tR2a, M2 = aréa

a4
B 1M1F[? I'_‘O.:H.L
2 2
4
Iz= —1 Mgr‘ = e
4 4
2R
b
25. Find the eguivalent capacitance of shown arrangement if all the plates are identical having surface
area A.
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) 24 Ard @) 17 Agd 3) 15 Acgd 1) 34 Agyd
15 K 15 K 34 K 15 4K

Ans. (3)
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Sol.

C. = As K C. KAz, c _EKAL'{:

T4 P oz T ad
[T .

Cy Ci Gy GCa

d , 2d _ ad

AcgK  3AsK  BAmK

d .-'1+2‘3‘|:34 d
AcgKl 3 5) 15 AgK

Thus
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26. An electron is revolving in a circular orbit of radius 0.5 m. with a speed of 2.2 x 10-f m/s. Find equivalent

current 7

(1) 1.12 <« 102 A (2)2.15 » 10354 (3) 1.12 ~ 1034 (4) 215 > 10-12A
Ans. (1)
Sol. i=9-_9_

t 2arlv
19 B
4 1.6x10 “x2.2x10 142 1D2A
2nx0.5

27. A capacitor (C = 100 uF) discharging against a resistor R, at same time a radioactive substance decays

with mean life 30 ms, if the ratio of charge on capacitor and activity of substance remain same for all the

time then. find the resistance :
(1} 300 Q (2) 4320 (3) 450 O (4) 250 @

A=A ™ .(2)
Divide (1) & (2)

L Ly S
AT A - |

3

RC =1/4 =30 » 103 sec
A =300
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28. A wire of length 0.1 m and area of cross section 0.04 = 10-* m? is stretched by 0.001 m, its young's

modulus is 0.5 = 10% pa. The energy stored in this wire is transferred completely as kinetic energy to a
particle of mass 20 grams. Find speed of this particle.

(1) 0.5 m/s (2) 1 m/s (3) 1.5 m/s (4) 1D m/s
Ans. (2)
1 5
Sol. U==Kx*
2
= 1 AY  (0.001)2
2 E

1 004x107°=x05x10°
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