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PART : PHYSICS

1. Two masses each of mass 1 kg are separated by a distance 2R, rotating under their mutual gravitation
force. Find their angular velocity :

1 /G G 2G G
1) EJR:s @) \E @) \RP @ e

Ans. (1)
2
sol. M _moR
4R
~|Gm
4R3
16
~2\R
2. A conducting wire has resistance 16Q at 15°C and 20Q at 100°C. Find temperature coefficient of
resistance
(1) LQC% (2) L QC—1 (3) LQC—1 (4) L QC—1
340 200 470 300
Ans. (1)

Sol. R'=R (1 + aAt)
20 =16 (1 + a. 85)

20,
o = 1 6 = 1 = 1 0C_1
85 4x85 340
3. In the figure each side has length /. Find electric field at centre :
_q q
q
2q 29 —q
m By ke @ §+¢J @) 92+
202 202 2\\4 2 I

Ans. (3)
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Sol.

kq
2
: ka
2/2
= 45°
kg 1 1 1
E —2(\/1+Z+2 X\/_J
_ kapiEORNSIS
2\ 4 2
T-1)°
4, A force F:F{F(?j ] start to act on a ball of mass m att = 0. Initially ball was at rest. Find velocity
of the ball att = 2T :
Fo | 4T Fo | 3T Fo T Fo [T
1) 0| X2 o) 02" 3) 0| 4) 0| =
()m{S} ()m{z} ()m3 ()m2
Ans. (1)
Sol.  acceleration of ball
F
a= —
m
2
,,,:@HEH
m T
dv _Fol, (T-tY
dt m T
\% 2T] 2
de:F—OJ[F[H] }t
m T
0 0
2T
=F—°{t+%(T—t)3}
m 3T 0
3
v o 2T+L2(T—2T)3}— Gaete
m 3T 3T
v o4l
m| 3
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5. A block of mass m as shown in figure is released from rest from the top of a fixed smooth hemisphere.
Find the angle made by this particle with vertical at the instant when it looses contact with the hemisphere:

@
P T gt =T

R
(1) cos1(2/3) (2) cos1(1/3) (3) cos1(1/2) (4) cos1(1/4)
Ans. (1)
Sol.

From work energy theorem W = AK
Mg(R — R cos 0) = 1/2 mv?

v = /2gR(1-cos0)
2

To loose contact mTv =mgcos6

M2g(1 — cos 8) = mg cos 6
2-2cosb=cos6
cos 0=2/3 ; 0=cos(2/3)

6. Figure shows variation of potential energy (U) verses displacement (x) graph :
A
8J +

U(x)

Emech.= 8J

A
v

X1 X2 X3 X

v
Find the correct statement :
(1) x < x1, KE is least and body has constant speed.
(2) x = x2, K.E is minimum
(8) x > x2 K.E. is maximum and velocity is maximum
(4) x > x2 K.E. is minimum so velocity is minimum

Ans. (1)

Sol. K+ U =E mechanical energy = constant
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7. Magnetic flux in a circular loop having resistance of 2Q is varying with time as ¢ = 10t? + 20t . What will
be the current in circuit at t = 5sec. (in Ampere)
(1) 20 (2) 40 (3) 60 (4) 80
Ans. (3)
Sol.
X X
X
X X x
X X
X
X X B
X
X X
X
at t=>5sec,e =120V
thus, i= £ _120 =60 Amp.
R 2
8. Match list-I with list-IT and select the correct option from below the list
List -I List-II (Dimension)
1. Electric field intensity (E) (i) M—1L-212T+4
2. Magnetic permeability (g ) (i) M-1L-8 T412
3. Electrical permittivity (&g ) (iii) MLI-'T-8
4. Capacitance (C) (iv) ML2T—41-2
(1) 1> (i), 2 — (iii), 3 — (iv), 4 — (i) (2) 1 (iii), 2 — (i), 3 — (iii), 4 — (ii)
(3) 1 (iii), 2 > (iv), 3 — (i), 4 — (i) (4) 1 (i), 2 —> (iv), 3 > (i), 4 — (iii)
Ans. (3)
9. A block of mass 1kg connected to a massless spring fixed from one end executing SHM. Initially at mean
position. Its amplitude is 5 cm and time period is 0.2 sec. Find potential energy after 0.05 sec.
1 3 5 5
1) =J 2) —J 3) =J 4) =J
(1) 3 @ (®) ¢ “) 5
Ans. (4)
T C 1 m
Sol. At= - particle is at extreme. v = K.Emax = 2 Mw?A2 T = 2 4

2
lm 2_71-' A2
2 0.2
25

l><1007t2X iy |
2 10000 4
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10. Which of the following is correct graph between deviation (8) and angle of incident 'l', if a ray of light
passes through a prism :
o4 o4

by A

A
v

Ans. (2)
Sol. L d=i+e-A

——
(e=90°) >

i=x i=y
e=y e=x
11. Pendulum bob of mass m and charge q is hinge between the plates of a parallel plate capacitor. The first

half of space between the plates is filled with dielectric of dielectric constant K and another half is vacuum,
where bob is hinged. What will be the angular deflection in string of pendulum with vertical if bob is in
equilibrium. The voltage across capacitor is V.

0
0] +V
m,q

l¢—d/2—><+—d/2—
() tan ' — I ) a1 2K (g gt SOy e favikt D
(k+1)mgd (k+1)mgd (k+1)mgd (k)mgd
Ans. (2)
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Sol. (Ceq) Equivalent capacitance = goA = 26 Ak
d d = dk+1)
2k 2
potential difference = V
charge on capacitor = v x Ceq = 250AVK
dk +1)
-Q +Q
0] 0 0 +V
kAgq Aey
= Electric field in vacuum = Q = 2VkeoA
Ag, d(k +1)Ag,
E_ 2Vk
d(k +1)
-Q +Q
TcosO
a
1 Tsino!
qE <« >
E
<
VVmg

As bob is in equilibrium
Tcosb = mg

Tsinb = gE

tang = 9E

g2Vk
mgdk +1)

0=tan™" ﬂ
mgdk + 1)

tan6 =
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12. For the given gate circuit, choose the correct truth table ?
Ae il
Be |/
> D
A B C A B C
0 0 0 0 0 1
1 O 1 0 @ 0 1 0
1 0 1 1 0 1
1 1 1 1 1 1
A B C A B C
0 0 1 0 0 1
@ 0 1 1 @4 O 1 0
1 0 1 1 0 0
1 1 1 1 1 0
Ans. (3)
13. Write the approx. Value of plank’s constant & permittivity constant :
(1) 6.6 x10734 J-s, 8.85 x 102 F/m (2) 6.6 x 10-1° J-s, 8.85 x 102 F/m
(3) 6.6 x 103+ J-s,9 x 10° m/F (4) None
Ans. (1)
14. Two long wires having same current having radius a & b (a < b) what will be the correct representation

of magnetic field intensity v/s r :
4B

A 4
Y
\ 4
=

Ans. (2)
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Sol. B due to wire :

r<R B:uo_Jr

2
where J = ;2
nR
for wire of radius a J; = %
na
for wire of radius b J, = %
nb

Bmax 4 B

O R
slope of OA = J
nodR _ HolR _ pol

Bmax = -

2 2rR?  2nR

we can see slope of wire of radius a (J1) > slope of wire of radius b (J2)
as b > a then Bmax for a > Bmax for b.

So Ans (B)

15. If Thomson model is considered and a rays are bombard on this model then, o rays will :
(1) deflected at wide angle (2) reflected all at
(8) will pass undeviated (4) all deflected at same angle

Ans. (3)

Sol.  Theory based

16. A man crosses a river flowing with speed same as speed of man with respect to river. If man cross the
river along path AB making an angle of 302 with the direction of river flow. Man starts swimming along
line Ac, making an angle 6 with path AB. then value of 6 was ?

C B
—p VR
- —_—
VM R
‘ —
30°
A
(1) 602 (2) 30° (3) 45° (4) 75°

Ans. (2)
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Sol.

17.

Ans.

Sol.

\7M = \7M,R + \7R
Vwm should be along line AB
= |[Vual=IVal
As | Vg 1=I Vg |
4
f""
VMR gmmmmm e e B
Vm
IVR
Vwm should be along angle bisector of angle between \—/M’R and \7R

6 = 30°

Two Carnot engines A and B are operated in series. The first one, A receives heat at T+ (=600 K) and
rejects to a reservoir at temperature T2. The second engine B receives heat rejected by the first engine
and, in turn, rejects to a heat reservoir at Ts (=400K). Calculate the temperature Tz if the work outputs of
the two engines are equal :

(1) 500 k (2) 300 K (3) 600 K (4) 400 K

(1)

W=Q-Q

W=Q-Qs

Qi —-Q2=Q2-Q3

Qi1 +Q3=2Q2

&4_&:2

Q Q

T el e tomeri - To 57
T, T 2
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18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

An electron and a proton combined to form a H-atom in which electron is in 2™ excited state. From this
excited state it releases a photon that strike a metal and emits an electron. The threshold wavelength for

metal is 4000 A , then find maximum possible kinetic energy for emitted electron.

(1)9.0 eV (2) 3.1 eV (3) 7.1 eV (4) 13.6 eV
(1)
E= 13.6{%—%}ev
ny ng
E=136[1 - —
1 (3)
8
E= 136 {—} =12.1eV
9
KEmax =E —h—C =121 — w eV
Lo 4000

=121-3.1eV=9.0eV

Rain drops are falling vertically on earth with speed of 20m/s. Now wind start blowing horizontally with
speed of 5m/s and a cyclist is moving with speed of 35 m/s opposite to the wind. Then find the velocity
of rain with which rain hitting the cyclist.

(1) 10+/5 (2) 225 (3) 2045 m/s (4)

=

(©)

Vrg =V + VWg

= —20J+5I
Vrain,cy = Vraing - ch.g
= —20J+5i-35(-1) = —20J+40(])

Vrain, cy = V20?2 +40% =205 m/s

A beaker filled to the height of 12 cm was given, find the location where a hole should be made for max

range.

12 cm
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Sol. R=2vhh

R is maximum when h’=h
o h’=h=H/2
=12/2=6

21, A particle performing SHM is given by x = A sin(oT + ®). Att = 0, particle is at x = 2 and its velocity is
2w then find amplitude :

(1) 242 (2) 52 (3) 442 (6) 62
Ans. (1)
Sol. 2=Asin(0+ ¢)
: 2
=sing = A
[ 4 /A2—4
= COS(]) 1—F: T
v
dt
V=Awcos (ot + ¢)
= 20=Awcos (0 + ¢)
= 2=Acos ¢
= A2 (i)
Ccosd
= A= 2
A% _4
A2
N A 2A
A2 —4
= A2_4 =2
= A=+ 48
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22, A body of mass m at rest starts moving along straight line by a machine delivering a constant power.

Distance travelled by body in time tis :

NE) , [ B
2p 2
g el /2 (@)t 2 (B LI wct?2 (4) 2,355 xt¥
3 3 3 m
Ans. (2)
Sol. Energy supply = Pt
intsec
Pt= 2
2
v - |2Pt
m
aS_ |20 i
dt m
S t
de: @jt”zdt
0 Mo
2 &tS/Z
s=—M
3
{32 _ 88
o 2P
m
o[22
S- 3m w1372
23. In a communication, a message signal of amplitude 4 V is modulated with carrier signal of amplitude 12V,

then find modulation index.

@) ©® 5 @<

U
3

| =

(1)

Ans. (2)
Sol. Amax=12+4=16V
Amin= 12-4 =8V

Arex —Amn _ 16-8

NI
A +AL, 16+8 24

3
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24, 1 moles of an ideal gas undergoes adiabatic process, which increases the temperature form 27°C to
37°C. Gas is polyatomic has 4 vibrational modes of freedom. Find net work :
(1) Work done by the gas 528 J (2) Work done on the gas 582 J
(3) Work done on the gas 382 J (4) Work done by the gas 382 J
Ans. (2)
Sol. f=3+3+(4x2)
f=14
W = PiVi =PV, _nR(T; —Ty)
y—1 y—1

(OG0 (28]

®
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With us Since Class 9" With us Since Class 11" With us Since Class 11" ™ With us Since Class 9" With us Since Class 10"

Total Selections in JEE (Advanced) 2020 Eligible for JEE (Advanced) Through JEE (Main) 2020 NEET 2020

4505 14755 2646

Classroom: 3441 | Distance: 1064 Classroom: 11047 | Distance: 3708 Classroom: 1833 | Distance: 813

ADMISSION OPEN for Session 2021-22

ONLINE + OFFLINE PROGRAMS

CLASS 11,12 & 12+
Target: JEE (Main+Adv.) | JEE (Main) | NEET

Scholarship Upto 90%*

Toll Free: 1800 258 5555 | Visit us: www.resonance.ac.in  f ¥ & @
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