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PART : PHYSICS

1. If kinetic energy of particle becomes four times, then % change in momentum will be :
(1) 200 (2) 100 (3) 150 (4) 50
Ans. (2)

2
Sol. KE —K=r_

2m
Poc\/R
Po_ Ko _ P _ /ﬁ
P, K4 P, K
P,

=2

= —< =
Py

5C Pz;P1o°=(P_2_1Jx100=(2—1)x100=100
1 1

- AFP%=100%

1

2. A RLC circuit is in its resonance condition. Its circuit components have value
R =50
L=2H
C=0.5mF, V=250V
Then find power in circuit ?

(1) kW (2) 10kW (3) 12kW (4) 12.5kW
Ans. (4)
Sol.  Ascircuit is in resonance. Thus
XL =Xc
Z=Rsoims=V/Z=V/R
P=i2.R
2
p_ V" _250x250 _ 45500 yjs = 12.5 kW
R 5
3. A wheel rotating with an angular speed of 600 rpm is given an constant angular acceleration of

1800 rpm? for 10 sec. Number of revolutions revolved by wheel is :
(1) 125 (2) 100 (3) 75 (4) 50
Ans. (1)
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Sol. o =600 rpm
a = 1800 rpm?
t = 10 sec = 1/6 minute

0 = wot + loct2
2

~600 %12+ 11800 x -
80 2 36

=100 + 25 = 125 revolution.

4. ||5|=|é|,|I5+Ct)|:|l5—(a)|.FindanglebetweenI5 & Q
(1) 45° (2) 90° (3) 135° (4) 150°
Ans. (2)

Sol. |P+Q|4P-Q|
IP]?2+]Q2+2|P||Q|coso=|P > +|Q? —2|P||Q|cos6
|P||Q|cos6=0°
Thus, 6 = 90°

5. A body is moved from rest along straight line by a machine delivering a constant power. Time taken by
body to travel a distance “S” is proportional to
(1) S (2) 823 (3) 81”2 (4) St

Ans. (2)

Sol. Energy supply = Pt
intsec

Pt=tmy?
2

Voc\ﬁ

P _ovi
dt

S t
IdSzCIt”Zdt
0 0

3/2
S_ 2Ct

3
£3/2 _ 3S

2C
gz 3 2/3

2C

T o §28
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6. A uniform rod of young’s modulus Y is stretched by two tension T1 and T2 such that rods get expanded

to length L1 and L2 respectively. Find initial length of rod ?

LT, -L,T LT, —L4T LT, -L,T. L, T
(1) % (2) % 3) % (4) T—‘XL—Z
1712 2 Iy goT 144 1 2
Ans. (3)
Sol. Let initial length of rod be Lo and Area A.
As - YM
A
o T _ Y(Li-Lo)
A Lo
T, _ Yl -Lo)
A Lo
Dividing
I _Lich : Tilo—Tilo=ToLi = Tolo ; Lo= Sil2=kel
T2 L2 _LO T2 _T1
7. Time (T), velocity (C) and angular momentum (h) are choosen as fundamental quantities instead of

mass, length and time. In term of these, dimension of mass would be :

(1) [M] = [T'C2h] (2) [M] = [T-'C?h]
(3) [M] = [T'C*h"1] (4) [M] = [T'C2h]
Ans. (1)

Sol. M oc TXCYh?
MOLOTO = Tx [LT-']Y [ML2T-"J?
M1|_OTO = TxVy-z Ly+22 Mz
On comparing powers

z=1 ...(1)
Xx=y—2z=0 ...(2)
y+2z=0 ...(3)
y+2x1=0

=-2
X—(-2)-1=0
x=-1
M oc T-'C2 h'

[M] oc [T-1C-2h]
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8. Find relation between y (adiabatic constant) and degree of freedom (f)
(1)f:i (2) oL tie (;:,)]<=Y_‘1 (4)f:Y_‘1
y-1 y-1 2 Y
Ans. (1)
Sol. Cv= i
2
f
= Cp= [— + 1JR
2
Ce
Y @
2
= 1 b
Y i f
;onar]
'Y —
9. Two identical drops of Hg coalesce to form a bigger drop. Find ratio of surface energy of bigger drop to
smaller drop.
(1) 232 (2) 325 (3) 22 (4) 523
Ans. (3)
Sol. 2 x ian = i1'cR3
3 3
R_pus (1)

Now

Upigger _ Sx4nR? _ (Ejz _02/3
Usmatier Sx 4nr? r

10. Identify correct graph between PV and T for an ideal gas.
APV PV
PV PV
(1) @) \ 3) ) \\
i T »T |" >T T

Ans. (3)
Sol. PV =nRT

= PV =CT

Therefore, PV v/s T graph is straight line.
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11.

Ans.

Sol.

12

Ans.

Sol.

13.

Ans.

Sol.

For a body in pure rolling, its rotational kinetic energy is 1/2 times of its translation kinetic energy. They
body should be ?

(1) solid cylinder (2) Ring (3) solid sphere (4) Hollow sphere
(1)

Given

1 lo? = 1 X 2 mv 2

2 2 2

as v = Ro (pure rolling

lIco2 = lmR 2P
2 4

- 'rR?
2

Thus, solid cylinder.

Magnetic susceptibility of material is 499 & po = 4% x 10-7. Sl unit then find p

(1) 500 (2) 400 (3) 300 (4) 200
(1)

=1+

=1+ 499 =500

A plane electromagnetic wave travels in free space. Electric field is E:Eof and magnetic field is
represented by B= BOR. What is the unit vector along the direction of propagation of electromagnetic
wave?

(1) (2) -k (3) -] (4) k

(©)

Direction of EM wave in given by direction of ExB .

Unit vector in direction ExB = I;XI?
‘E x B‘
EoBg sin90
— ixk
= -j
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14, Two satellites of mass Ma and Ms are revolving around a planet of mass M in radius Ra and Rs

respectively. Then ?

(1) Ta>Ts if Ra > Rs (2) Ta>Ts if Ma > Ms
(3) Ta=Ts if Ma > Ms (4) Ta>Ts if Ra < Rs
Ans. (1)

Sol. Tocrd2

3/2
Ta [Ba
TB RB

15. If No active nuclei becomes T—g in 80 days. Find half life of nuclei ?
(1) 40 days (2) 20 days (3) 60 days (4) 30 days
Ans. (2)
SO'. NO ty/2 N_O ti/2 N ti/o N ty/2 ﬁ
2 4 8 16
4 x ti2 = 80 days
t12 = 20 days
16. A satellite is revolving around a planet in an orbit of radius R. Suddenly radius of orbit becomes 1.02 R

then what will be percentage change in its time period of revolution ?

Ans. 3
Sol. As T oc R32
T1 = kR%¥2
AT 3 AR
— ==x— =3%
T 2 R
17. A person walks up a stationary escalator in the time t1. If he remains stationary on the escalator, then it

can take him up in time t2. Determine the time it would take to walk up on the moving escalator ?

(1) bz (2) itz (3 2tz @ 2tz
toris st tirichs $oria

Ans. (1)
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Sol.

18.

Ans.

Sol.

19.

Ans.

Suppose length of escalator = L

Speed of man wrt escalator = tL
1

Speed of escalator = tL
2

Speed of man wrt ground when escalator is moving = = +tL
1 2
Time taken by the man to walk on the moving escalator = Lt
L 4 L i+t
t

For given graph between decay rate & time. Find half life (where R = decay rate)

InR 4
6
10 20 40 time
10 20 3 20
1) —In2 2) —In2 3) —In2 4) —In2
(1) 5 @ 3 3) o )3
(2)
R = Roe™
INR = InRo — At
-6
slope =1L = —
> 40
SR
20
o A Eeacating 0 igripgoen 20 |0
A 3 3

The velocities of particle performing SHM at a distance of x1 & x2 from mean position are v1 & vz find the

time period of oscillation ?

2 2 2 2 2 2 2 2

X5 + X Xo — X X5 —X X5 + X

(1) 2n |2——1 () 2n [2—1 (3) 2n |2——1 (4) 2n | 2—1
Vi —V5 Vi +V5 Vi —V5 Vi +V5

(3)
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Sol. v=o0vVA?-x?
vi=o A% -x;°

o ViouE
X3~ X7
_|vi-vi
CTVxE
2 1

2 2

T=o2n 22X

Vi —V5

20. In photoelectric effect stopping potential is 3Vo for incident wave length Ao and stopping potential Vo for

incident wavelength 2Xo. Find threshold wavelength.

(1) 3% (2) 2no (3) 40 (4) 8o
Ans. (3)
Sol. KE=hv-W
eV = I w
A

For first case
e(3Vo) = E—W ...(i)
7‘0
For second case

hc ..
eVo= —-W L. (i
°T 2, (i)

From equation (i) and (ii)
hc

For Ath

= Ah = 4o
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21, At 45° of magnetic meridian angle of dip is 30° then find the angle of dip in vertical plane at 45° ?
(1) tan‘(iJ 2) tan! (LJ (3) tan"! (i] (4) tan! [LJ
Je V2 Va V3
Ans. (1)
Sol.  Let vertical and horizontal component of earth's magnetic field at meridian will be V and H.
Angle of dip, tanf = % ..(0)
at angle of 45° from magnetic meridian, angle of dip = 30°
tan30° = _VvV__ = . = _ Vv
Hcos 45° J3  Hcos45°
v_ 1
H V6
v 1
tanb= — = —
H V6
1
0=tan'| —
&
22, A sodium lamp in space was emitting waves of wavelength 2880A. When observed from a planet, its

wavelength was recorded 2886 A. Find the speed of planet ?
(1) 4.25 x 10° m/s (2) 6.25 x 10° m/s (3) 2.75 x 10° m/s (4) 3.75 x 10° m/s
Ans. (2)

v AL
Sol. ==
"Res@narl
Viel = x3x108
2880
=6.25 x 105 m/s
23. An electron having debroglie wavelength is falls on an X-ray tube. The cut off wave length of emitted
X-Ray is
2ma)? 2h h 2ma?
1 2) — 3) — 4) =
(1) = @ — S @ 5
Ans. (1)
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Sol. De-broglie wavelength

Gl
TP

=>P= n

Ag
p2 h2
2m,  2m 3

.. Kinetic energy of electron = E =

For cut-off wavelength of emitted X-Ray

_he
A

E

h? hc
= 5 =
2m Ay A

_2mcry | 2mal?
===t -

= A where A = A & mMe=m.

24, A gas is undergoing change in state by an isothermal process AB as follows. Work done by gas in process
AB is

(1) 100 In2 Joule (2) — 100 In2 Joule (3) 200 In2 Joule (4) — 200 In2 Joule
Ans. (3)

Sol. Wisothermal = P1V1lnﬁ
v

Vi =100m?3
Vo = 200m3
P1 =2 N/m2

200
W =2 x 100 In =2
SRRTY

=200 In2 Joule
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25. A block is projected upto a rough plane of inclination 30°. If time of ascending is half the time for
descending and the coefficient of friction is pu = % .Thenn=......
n

Ans. 3
Sol. S:%aAtf\ (1)
s=lat 2)

From Equation (1) & (2)

B _ap

t% apa

. t3 _ gsind-pgcoso
t3  gsind+pgcoso

o ta _ gsind —pgcoso
to gsind + pgcoso

1 1—\/§u
= — =
2 1+\/§u
=, 1+\/§u=4—4\/§u

= 5\/§u:3

H:
53
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26. | — V characteristic curve of a diode in forward bias is given in fig. find out dynamic resistance -

| A

3mA{ :
...... :
1
1
1

7' v
(1) 212.3Q (2) 205.3Q (3) 245.3Q (4) 233.3Q
Ans. (4)
Sol. Dynamic resistance = AT\II
0.7
= —— =233.3Q
3mA
27. An electron is accelerated through a voltage of 40 kV. What will be its wavelength ?
(1) 0.061A (2) 0.011A (3) 0.021A (4) 0.161A
Ans. (1)
h
Sol. Ag=—
5P
v h
2meV
12.27 -
=—A
WV
- 1227 A _o.061A

\40x10°

28. Find value of Re in given ckt ? (Vz = 8V)
Rp (Zener diode)

AAA

[8vV—r
Ry A2A
-, I+
20V
(1) 40 (2) 6Q2 (3) 32 (4) 5Q
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Ans. (2)
Sol. Applying KVL
20—-8-2Rp=0
Rp = 6Q
29. Two stars of masses m1 and mz are in mutual interaction and revolving in orbits of radii r1 and rz
respectively. Time period of revolution for this system will be ?
3 3 3 3
(r—15) (ry+r2) (r—1) (4) 2n (ry+r2)
G(my +msy) G(my +msy)
Ans
Sol.
//, \\\
/ _ \
/ e - T o ¥
/ . s ¥
! / \ k
,’ / \‘
@@
1
\\ \\ COM /I ',
\ \ /7 /
\ N /
\ s ~ - ‘ /
\ N _—— /
N /
\ e
\\ /,

Let angular velocity will be o
For mass m1

Mo (ry +T
my(ry +1p) 2
my +Mmy,

Gmym,

5 =Mir o =mx
(ry+1)
G(my +m,)

0= —————
(ry +1p)°'2

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnnk.coms‘ResonanceEdu utwwttencumlResonanneEdu www youtube.com/resowatch Bh\og resonance.ac.in
PAGE # 13

This solution was download from Resonance JEE (MAIN) 2021 Solution portal



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance” [T ARR=S

Educating for better tomorrow

— HIGHEST No. of Classroom Selections =
in JEE (Advanced) 2020 from any Institute of Kota

5 AIRs in TOP-50 in JEE (Adv.) 2020 from Classroom

AIR-2 Zonal Topper 2nd Rank in
(GEN-EWS) lIT-Kharagpur IIT-Kharagpur Zone

AIR-15

DHANANJAY y  SAMARTH SANKALP RARYAN K. UTKARSH P.
KEJRIWAL " AGARWAL g PARASHAR  GUPTA ( SINGH =

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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