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PART :

Two masses each of mass 1 kg are separated by a distance 2R, rotating under their mutual gravitation

1.
force. Find their angular velocity
1) l f'—é“ (2 E (3) ||ré;é @) fi
teVR? ¥ Vr? V2r®
Ans. (1)
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VaR?®
1 1173—
- 2VR®
2. A conducting wire has resistance 16£ at 15°C and 2041 at 100°C. Find temperature coefficient of
resistance
1 1 1 1

Sol. HA'=R(1+uwuAy
20 =16 (1 + o 85)

16 1 1 o1
85 4x85 B340

3. In the figure each side has length ¢. Find electric field at centre ;
—q
9 q
2q 2q —-q
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Ans. (3)
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Sol.

k2q

ra|

a
X 247
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4. Aforce F=Fy|1—| T? | start to act on a ball of mass m at t = 0. Initially ball was at rest. Find velocity

ofthe ball at t=2T :
Ey[T] @23 @21 @21

(1)
""m| 3| 2] 3] mi2]|



Ans. (1)
Sol.  acceleration of ball

372 i
] ] o
V_F—‘] PP (T 2T)¥ |- U+T—_=]
m || | ate ||
Vzi_ﬂ',
m| 3 |
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5 A block of mass m as shown in figure is released fram rest from the 1op of a fixed smooth hemisphere.
Find the angle made by this particle with vertical at the instant when it looses contact with the hemisphere:

K R
(1) cos (2/3) (2) cos'(1/3) (3) cos (1/2) (4) cos'(1/4)
Ans. (1)
Sol.
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From work energy theorem W =AK
Mg(R — R cos 6) = 1/2 mv2
v = +/2gR(1-cosb)

mv?
To loose contact “n mgcosi

M2g(1 —cos A)=mg cos A
2-2cosfi=cos0
cos8=2/3 ; B=cos'(2/3)

€. Figure shows variation of potential energy (U) verses displacement (x) graph :
8l Enecn= 8J
Uix)

L
"
L}
L}
L}
"
L}
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Find the correct statement :
(1) x < x1, KE is least and body has constant speed.
(2) x = %z, K.E is minimum

A v~ va K F e mavimiim ann uslacitu ie mavimnm



L AL e T AR e § Ay T e
(4] X > %2 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 202 is varying with time as 6 = 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.

at t=5sec,e=120V
120

thus, i=—-= = 60 Amp.
R 2
8. Match list-1 with list-11 and select the correct option from below the list
List -1 List-II {Dimension)
1. Electric field intensity (E) (i) M-TL21T+4
2. Magnetic permeability ( us ) (i) MEIL3 T2
3. Electrical permittivity { g ) (iify MLI' T
4. Capacitance (C) (Iv) MLET—1-2
(1) 1 (i), 2 —» {iil), 3 > (iv}, 4 > (1) (2) 1 (1), 2 —> (i), 3 —» (iii), 4 —> (ii)
(3} 1 (iii), 2 — (iv), 3 —» (i}, 4 — (1) (4) 1 (ii), 2 — (iv), 3 —> (i), 4 — (iii)
Ans. (3)
8. A block of mass 1kg connectad fo a massless spring fixed from one end executing SHM. Initially at mean
paosition. Its amplitude is 5 cm and time period is 0.2 sec. Find potential energy after 0.05 sec.
1 == B =i =R
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10. Which of the following is correct graph between deviation (&) and angle of incident 7', if a ray of light
passes through a prism :
& &
{1) (2)

FESONANCE. AC.IN | CIN - US0302RJ200TPLCO24029

Ans. (2)
Sol. .. &=i+te-A

=x isy
o= e=x
11, Pendulum bab of mass m and charge g is hinge betwsen the plates of a parallel piate capacitor. The first

half of space between the plates is filled with dielectric of dielectric constant K and another half is vacuum,

— /2 —>— 22—
(1) tan 1_q‘_"'!'<_ (2) tan 1_2_9_\""(_\_ (3) tan & qu‘ﬁ_‘ (4) tan } —43!‘.}.‘..?,_1}
(k +1)mgd (k+1)mgd {k +1)mgd (k)mgd

Ans. (2)
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Sol. (Ceq) Equivalent capacitance = £gA = 2eg Ak
d 3 d dik+1}
2k 2
potential difference = V
charge on capacitor = v x Ceg = M
dk +1)

+a

v
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727

— Electric field in vacuum = 2 i
Agy dik + 1Az,

As bob is in equilibrium
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tand = iE
mg
P
mgdk+1)
A =1an |ﬂ |
\mgdk+1)
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12.  Farthe given gate circuit, choose the correct truth table 7

—
.

1) 0 1 0 2 0 1 0
1 0 i 1 0 1
1 1 1 1 1 1
A B c A B c
0 0 1 0 0 1
(30 1 1 ()0 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 x10-* J-5,8.85 = 10-'* F/m (2) 66 = 10-'° J-5, 8.85 « 10-"* F/m
(3} 6.6 x 1074 J-5, 89 x 10° m/F (4) None

Arne 11
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of magnelic fleld intensity v/ r :
B
a/} 7
!
(1) i
: : — —_———
E
B b A B b
a
(3 R (@)
i =, ,e
Ans. (2)

Damcmammanmean Cdiaramtiivan | 84
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Sol. B due to wire :

Uy Jr

H B=
r< a

i
where J ——
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for wire of radius b J, = —

ol R o
slope of OA =J

B ;.IUJH |.lc.] R F‘Oi
nippe = S— e " = s
2 2zR* 2aR

we can see slope of wire of radius a (J1) > slope of wire of radius b (Jz)
as b > a then Bmex for @ > Bmay for D.

So Ans (B)
15. if Thomson model is considered and o rays are bombard on this model then, o rays will :
& Eduveniures Limiled | Toll-Free 1800-258-5555 | (0)744 2777777, 2777700 | contaci@iesonance ac in | CIN - US0302RJ2007PLT
Ans. (3)
Sol.  Theory based
16. A man crossas a river flowing with speed same as spead of man with respact to river. If man cross the

river along path AB making an angle of 30° with the direction of river flow. Man starts swimming along
line Ac, making an angle 8 with path AB. then value of § was ?

(1) 60° (2) 300 (3) 457 (4) 75°



Ans. t2}
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Sol.  Vy=Vin + Vg
W should be along line AB
= | Vg =1 Vg |
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L — -~ B

)\fn
Vw should be along angle bisector of angle between \J’.V_H and VH
0=30°

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

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

Ans. (1)

Qnl
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\_/)Oz 02\_/03

W=1—Q2

W=0—-0s

Qi =-Qz=Q-Qs

Qi+ Qe =2Q2

&1—9;1:2

Q Q

T T, j SRS Y

Lt =P = Ty==l—i 500K
il 2 2
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18. An electron and a proton combined to form a H-atom in which electron is in 2< excited state. From this
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(1)9.0eV (2)3.1eV (3) 7.1V (4) 13.6 eV
Ans. (1)
Sol. E-= 13.a‘l—i.1eu
[nf ni]
1 1
E = 19510 S
‘ (3)* |

he 12400
KEmix Bt = ot L Sy
iy 5 4000
=12.1-31eV=08.0eV
19. 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,
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Ans. (3)

Sol. Vrg = Vrw + Y

= —20J+5]
Vr-‘Jln.r:'.-’ = Vm.n: =T Vty 0
= —20]+51-35(—1) = —20J+40(1)

R
Vrain, cy = V202 40% = 2045 m/s

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

range.

Ans. 6
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A is maximum when h'= h
h=h=Hi2
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21. A particle performing SHM is given by x = A sin{wT + @ ). Att =0, particle is at x = 2 and its velocity is
2o then find amplitude ;
(1} 242 (2)5v2 (3) 42 (8)6v2

Ans. (1)
Sol. 2=Asin0+ )

—=Ssina= o
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: YV a2 Y a?

V=Amcos (wt+ d)
= 20 =Amcos (0+ ¢)
= 2=Acos &

555 | (0)744 27TTTTT, 27TTT00 | conlact@iesonance ac.in | CIN - US0302

Resonance Eduventures Lid.

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 at56677 | Wehsite @ www resonance.ac.in | E-mail : conteco@resonancs a0 in | CIN = UEO30J R 2007PLCO74079
Toll Free : 1800 258 5555 [ 7340010333 mm. oo bmorarestdy g-.-.-upmnumm:ua, m.-m.:.. comirrawates Q:n‘:-x-.rr:l e

This solution was download from Resonance JEE (MAIN) 2021 Solution portal PAGE # 11

L Resonance Eduveniures Limited | Toll-Free 1800-258-5555 | (0)744 2777777, 2777700 | contaci@esonance ac in | CIN - US030ZR1Z2007TPLC024029

22. A body of mass m at rest starts moving along straight line by a machine delivering a constant power.

Distance fravelled by body in time tis :
| P —
Yo 2/ e s
m (2) X x 132 (3) m “.i:2 @ 2 {IS— (1312
3 3 V'm

Ans. (2]
Sol.  Energy supply = Pt
intsec

i L 18
2

VE

Vm




23. In & communication, a message signal of amplitude 4 V is modulated with carrier signal of amplitude 12V,
then find modulation index.
] 1 1 1
Y= 2) — 3) — 4) —
(1 (2] 3 (3) 2 4) 6
Ans. (2)
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24. 1 moles of an ideal gas undergoes adiabatic process, which increases the temperature form 27°C 10
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. [=3+34(4x2)
f=14
W PV =PV =nT—t(T1 =Ts)
y—1 |
_ 1x8.314%(-10) | — ,2_8)
(8 1‘, f 7)
7
=—5824J
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ADMISSION OPEN for Session 2021-22

ONLINE + OFFLINE PROGRAMS

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

Scholarship Upto 90%*
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