JEE-Main-20-07-2021-Shift-2 (Memory Based)
PHYSICS

Question: In a series LCR circuit, R =50Q,L =0.5mH,C =2.5uF. The RMS value of

external voltage 1s 250 V. Find the power dissipated if circuit is in Resonance
Answer: 12500 W

Solution:
R
Power = V:".wc'{fm\' (_)
shoms | 5
Z = R (at resonance)

Power = 25{]I><@><§
5 5

=12500 W

Question: The wavelength of sodium lamp is observed to be 2886 A from earth & original

wavelength was 2880 A . Find speed of galaxy.
Options:

(a) 3x10°ms™'

(b) 4x10° ms™

(c) 6.25x10° ms™

(d) None

Answer: (c)

Solution: AZ =2886—2880=6A

Using doppler shift,
MY,

_ " radial

A (5

-10
=V s ZC[&AJ:%&'MHX &
A 2880x107"°

=6.25%x10" ms™

Hence, speed of galaxy =6.25x10° ms™'.

Question: A body is under the influence of a force such that it delivers a constant power P.
The variation of position with time of body as




Options:
(a) £

(b) ¢
(c) r2

(d) None
Answer: (b)

Solution: Power =P
Fv=P

m(ﬁj-v:P
dt

= j;vdv:jg-dr
i}

0

2P
= v=,—
N m
5.0 fzr [assuming at 7 =0,x=0 &v=10]
dt m
X i
:>de:'[*!£:4:
1] 0 m
(272 5
St=x=,|—Zt
m 3

32
= Xxct

W b e

Question: When a metal is illuminated by light of wavelength A .the stopping potential is V|
and for wavelength 24, it is 3/, . Then the threshold wavelength is?
Options:
24
a) —
@)=

44
(b) i

A
(c) E

54
% I
()2

Answer: (b)

Solution: eV z%—gﬁ...(i)




he
24

3eV, =——¢...(2)

Multiply by 3 in equation (1)

3eV = 32”—3@...(3)

(9

Equation (3) — (2)

BhC—E—Z;‘e}:U
A 24

She _,,_ 2he
24 2

Question: A gas is taken through an isothermal process as shown. Find the work done by the
gas
P (Pa) TA

i Sl e T=300K, n=1

200 ===|~==-~

[IE ] e e ——

h————-
=
2

Options:
(a) 240 )
(b) 360
(c) 560 J
(d) None

Answer: (c)

Solution: Work= PVan—2

Y

:4(J{Jl><21ni
2

=800In2
=800x0.7




=560]J

Question: Two stars of masses m, and m, form a binary system, revolving around each other

in circular orbits of radii # and r, respectively. Time period of revolution for this system is

G(m1 +m2)
27 (n +r2)1r1

G(my +m,)

Answer: (c)

(d)

Solution:

~ 2
Gmm,  my,

(n+n)Y

. Gmyr, Gm,r
V= — — v, =
(r+n)

7o 27 _ 2.?1'\/;(?; +r1) (1)

12 Gm,

By using COM concept.

2\t
. = m, ("1 ?Z)
m, +m,
Put this value of r1 in eq" (1)
We get




Zfr(r] + 7, }3.*2

G(m[ +mz)

AR

Question: Tension in a spring is T1 when length of the spring is L1 and tension is T2 when its
length is L2. The natural length of the spring is
Options:
(a) ‘?—'332 + ?—;j]
L+T,
L, -1,
T,-T,
T,l, +Ti,
T,+T,
LL -Ti,
T,-T,
Answer: (d)
Solution:
Let the natural length of wire be /.

(b)
(c)

(d)

TI,

Using Hooke’s law, ¥ =
AAI

Where, Al=1-1,

Weget /-1, = ;l;

Case 1: Tension is T1 and length of wire / =/,

T
sl ="t (1)

Case 2: Tension is Tz and length of wire / =1,

T,
S =l = A_}n’

(2)

Dividing both equations

‘r| _In _ T]

Lely T
0 A

[, =222
‘T:_Tl

Question: Find work done in the process 4 — B (isothermal) by gas?




P (Pa) '-I‘di

2 wweq

1 - =

s s s smewyg-
-

=]
o
]
=1
=]
<

3

Options:

(a) 100 In2
(b) =100 In2
(c) 200 In2
(d) =200 In2
Answer: (c)
Solution:

Work done by gas in isothermal process 1s = W = ”RTIH[%)
1

W =RV In| 2
4

W =2x100In 200
100

W, =200In2

Question: A body rotating have an angular velocity of 300 rpm and its angular acceleration

18 %(rad / 52). Resolutions done by this body in 10 sec is
Options:

205
(a) T(rev)

(b) %(rev)

(c) 75(rev)

(d) % ( rev)

Answer: (a)
Solution:

m:300rpm=300><‘2—::10mad/scc




azirad.fsz
20

1

():mT+EaT

1 2

0 =107x10+—x—=x(10)’ =102.57 rad
2720

_lo2sz 205

ev = rev

0

27

Question: A boy at the airport takes time t1 to walk on escalator if the escalator is at rest and
takes time t2 if boy is at rest on moving escalator. Then find the time taken to walk on the
escalator for same path?
Options:
(EI.) |f] _;2 |
o+t
(b) 1 2
2

2tt,
L+,

tlrl
i+,
Answer: (d)
Solution:

(c)

(d)

Let distance to be traversed = x

X
Speed of escalator = —
t
1

Speed of boy walking = &
t

4

When the boy is walking on a moving escalator, speed is = r[i +l] = r[ﬂ]

t, 1, 4t
. . x i,
Time taken 1s distance by speed = —=—=
v L+l
T — rlIZ
t+t,

Question: A particle is performing SHM along x-axis, such that its velocity is vi , when its
displacement from mean position is x1 and v2 when its displacement from mean position is xa.
Time period of oscillation is

Options:




Answer: (c)

Solution:

v:dzm'Az—x2

From (i) and (ii)

2
2 2 Vs, 2 2
v =@ | & +x —x
[ON

2 2 2 2 A
Vi =V, + @ (Xz —X )

2 _ V=V
=0 =— -
Xy — X
Vi =)
S 0=, —
X=X
We know that
27
s
w
=T=2r

Question: An electron (9 x10™ kg, 1.6x107" C) is accelerated by a voltage of 40 kV. What

is the wavelength?
h=6.6x107" Slunits.




Answer: 6.15x107"

Solution:
P
\2M eV
4 6.6x107
J2x9%107 x1.6x107° x40x10°
L __66x10

J1152x107"

A=0.615x107""
A=6.15x10"m

Question: For a medium, the magnetic susceptibility is 499. The permeability of free space is
47 x1077 Sl units. Then the permeability of the medium is?

Options:

(a) 27 x107* Slunits

(b) 2 %1077 Sl units

(c) %?r %107 SIunits

(d) %xl(}_“ STunits

Answer: (a)
Solution:

X =M, =1

L, =499 +1=500
We know that

H= M,
1=500x47x10"

1 =27x%10" Slunits

Question: A particle has 4 times its initial kinetic energy. Find the percentage change in
momentum?

Options:

(a) 100%

(b) 200%

(c) 300%

(d) 400%

Answer: (a)

Solution:




Initial K.E. =k

Final K.E. =4k
3
P
2m

zP:m

AP = \[2m(4k) —2mk
= 2\2mk —2mk
=2mk

% change = %x 100 = Y21k

~ 2mk

x 100 =100%

Question: Electrons with de-Broglie wavelength A4 , fall on a target in an x-ray tube. The cut-
off wavelength of emitted x-ray is
Options:

2mcA’

(a) p

2h
(b) =2
mc
h
(€) —
me
(d) None
Answer: (a)
Solution: de-Broglie wavelength= A

= my=—

- [}z 2 1
= —m =] —| x—
2 2m

L3

Energy of corresponding to cut-off wavelength is equal to

-

he 1, R 1

—_ = — ¥ ——

—=—m
A, 2 A2 2m

= 4= A (Zmr)r:

2meA’

Hence, cut-off wavelength= ;
1




th
Question: An element has T of initial activity in 20 sec. Half life of the nuclei is

Options:
(a) 5 sec

4
b) —sec
(J3

(c) 2.5 sec
(d) 7.5 sec

Answer: (a)
Solution:
N=Nge™*

N
= !—g = N{]r&'_m
= el
= —4In2=—At

= —4E=—t
A

::»r:f-{ln—zj:élxt
A

= fy,, =D8EC.

At

142

Question: A solid cylinder and ring are released from rest in top of inclined plane. Find ratio
of their velocities when they reach bottom, assuming pure rolling
Options:

(b) \E
(c) \E
(d) \E

Answer: (d)
Solution: Loss in PE in gain in K.E

- mgh:%mvz +%I




= vf_l'h'ndrr = 2”18h = J4§h and v = ﬂ = fgh

mR* g mR?

ST "R
vc;\-i.'}m‘ur _ i
v 3

ring

Question: The angle of Dip in a plane at an angle of 30° with Geographical meridian is 45°.
The value of true Dip is
Options:

e

2

(1
(b) tan (2}
(c) 30°
(d) 60°
Answer: (a)

Solution:
Angle of dip

v
0=— ..(1
tan = ( )

For 30 to meridian

T L AN SR T (2)
Hcos30° H
tan € = cos 30° (By comparing)
tanf = i
2

Hztan_'(—S}
2
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CHEMISTRY

Question: Which gas retard the rate of photosynthesis?

Options:

(a) CO

(b) NO:

(c) CO2

(d) CFC

Answer: (b)

Solution: Higher concentration of NO2 damage the leaves of plants and retard the rate of
photosynthesis

Question: Sodium will not react normally with
Options:

(a) Ammonia gas

(b) Ethyne

(c) But-2-yne

(d) All of these

Answer: (c)

Solution: Sodium will not react with But-2-yne

Question: The hybridisation of NO,, NOJ and NH are respectively
Options:

(a) sp?, sp, sp’

(b) sp, sp. sp’

(c) sp’, sp, sp

(d) sp?, sp”, sp’

Answer: (a)

Solution:

Hybridisation of N in NO; = sp?
Hybridisation of N in NOJ =sp
Hybridisation of N in NH | = sp?

Question: What is added with HNO:3 in carius method?
Options:

(a) Silver nitrate

(b) Copper nitrate

(c) Copper sulphate

(d) None of these

Answer: (a)




Solution: In the Carius method, a known mass of the compound is heated with concentration
nitric acid in the presence of silver nitrate in a hard glass tube. The hard glass is known as
Carius tube.

Question: 4s> 4p': Diagonally next period in p-block. Identify element
Options:

(a) Al

(b) Sb

(c)Cd

(d) Sn

Answer: (d)

Solution: Ga has electronic configuration 4s” 4p!

Sn 1s present diagonally to Ga in the next period in p-block.

Question: Cu’" salts reacts with KI and forms:
Options:

(a) Cual>

(b) Cul

(c) Culz

(d) None of these

Answer: (a)

Solution:

2Cu* +4I" » Cu,l, +L 7T

white precipitate -
l precipitate )

Question: In nitration, HNO3 and H2S04 act as:

Options:

(a) Both acid

(b) Both base

(c) HNO:s : Acid & H2S0Os4 : Base

(d) HNOs : Base & H2SOs : Acid

Answer: (d)

Solution: Nitration is an electrophilic substitution reaction, in its first step HNOs takes a
proton from sulphuric acid and then forms —NO:z".

So, in the nitrating mixture HNO3 acts as a base, and H2SO4 acts as an acid.

Question: The common monomer present in novolac and bakelite is:

Options:

(a) Acetaldehyde

(b) Methanal

(c) Phenol

(d) Ethylene glycol

Answer: (b)

Solution: Formaldehyde (Methanal) is the common monomer that is present in both novolac
and bakelite.

Question: Rate of hydrolysis : Ester, Acid chloride, Acid anhydride
Options:
(a) Acid chloride > Acid anhydride > Ester




(b) Ester > Acid chloride = Acid anhydride

(c) Acid anhydride > Ester > Acid chloride

(d) Acid chloride < Acid anhydride < Ester

Answer: (a)

Solution:
o o o o
” || [

|

+M > -l -1 > +M +M > -l

Question: What is the difference in the number of unpaired electrons in [NiCl4]*~ and
[Ni(CN)4]>

Options:

(a) 4

(b) 1

(c)0

(d)2

Answer: (d)

Solution:

[Ni(CN)4]* Ni(Z = 28) = 3d® 4s Ni?* = 34°

3d 45 4p
MANAnNEEE

3d 4s 4p
ANNNENIEEN

Unpaired electrons = 0

[NiCN4]>
Ni** = [Ar] 3d®
3d 4 4p

I I T 1]

Unpaired electrons = 2
Difference between unpaired electrons = 2

Question: Radioactive substance becomes 1/16th of original in 80 minutes, Find the half-life
Options:

(a) 20 min

(b) 40 min

(c) 60 min

(d) 80 min

Answer: (a)

Solution:

bels3 303l
t

1/16
k——Lx2 303loglh
80




k :8—10>< 2.303x4log 2 =0.035min"

0.693

t]__.2 = T = 20 min
0.035min
Question: Bakelite is formed by cross linking of which of the following?
Options:
(a) Novolac
(b) Buna-s
(c) Dacron
(d) PHBV
Answer: (a)
Solution:

O OH

L‘ : : /CHz CH: CHJW"’
OH

CH

CH; CH, : :
OH
OH
Cross-linked resin CH

O
2
(g Bakelite g

Question: In FCC, 50 % tetrahedral void is filled. Find the effective number of atoms in the
cell if made using the same atoms?

Options:

(a) 2

(b) 4

(c)6

(d) 8

Answer: (d)

Solution:

Number of atoms in FCC unit cell =4

Total number of tetrahedral voids =2 x4 =8

H
OH
H
H,

(Formed by Novolac)




Given that 50% tetrahedral voids are occupied by atoms, i.e.,
Number of atoms present in tetrahedral voids = 50% of § =4
Therefore, the effective number of atoms inthe cell=4 + 4 =8

Question: Which of the following do not have magnetic moment of 1.73 B.M?
Options:

(a) 02"

(b) Oz~

(c) [Cu(NH3)4]Cl2

(d) Cul

Answer: (d)

Solution:

Cul : Cu" : [Ar]3d"

No unpaired electrons

Question: If equimolar mixture of NaOH and Na2CO3 weight 4g then weight of NaOH is:
Options:

(a) 1.595

(b) 1.095

(c) 2.904

(d) 2.945

Answer: (b)

Solution:

Given equimolar mixture of NaOH and NaxCOs
Mass of mixture = 4g

Let mass of NaOH = w

w  4—w
= — =
40 106
160

= w=——=1.0958g
146

Question: PCls — PCl; + Clz

The above first order reaction has initial moles as 10 and after 20 min final moles are 2. Find
the rate constant. (Given: log 5 = 0.693)

Options:

(a) 0.08 min™'

(b) 0.16 min™

(c) 0.24 min™'

(d) 0.02 min™!

Answer: (a)

Solution:

K = 1% 2.30310g 2]
t [A]

K= ix 2.303 lc:-g,E
20 2

K = %x 2.303l0g 5 = 0.08 min"




Question: What are A and B respectively in the following reactions?

O

C —NH,
KOBr 5 A
Ligy
Br \ B
Options:
(a)
NH; CH;NH;
Br f Br
(b)
CH;NH; CONH;

Br

b 24
Q

CH,NH; NH

W
O

Br

CONH; NH;

O
-

Br

Answer: (a)
Solution:




Il
C—NH,
_EP,‘}L?

LIA’H CH, —NHz

Br

Question: Spin only magnetic moment of Fe>* with weak field ligand is

Options:

(a) 4.90

(b) 1.73

(c) 2.80

(d) 0

Answer: (a)

Solution: Fe* (with weak field ligand) has 4 unpaired electrons (25" e,?), therefore spin only
magnetic moment is 4.90 BM

Question:
0
(1) HBr .
W A , product A 1s
Br

Options:
(a)




0
Ph
Br
(b)
Br
0
@A Ph
Br
(c)
F 0
Br
Br
(d)
F
0
g/l\ Ph
Br
Answer: (d)
Solution:




()
(0] 0
)J\ )j\ HBr
—
+ Ph 0 Ph
L9 Br l HBr

Ph  CaF,
Swartz
Reaction

Br Br

Question: What is the final product of the following reaction?

0
CHO

(i) OH™

Cto\)‘\ i) H/A

Options:
(a)

(b)

Ph

Ph




-~y

O

V4

0
(c)
i |
o)
(d)
O

Answer: (b)

Solution:
OH

o
CHO
- o
o 0
iﬂ *IA
i ;0
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MATHEMATICS

Question: Probability of only one of Aand Bis 1 -k
Probability of only one of A and Cis 1 -2k
Probability of only one of Band Cis 1 -k

P(AHBHC)ZKE,KE(O,I).
Find P(AUBUC) is
Options:

1
(a) >E

(d)
Answer: (a)
Solution:

P(A)+P(B)-2P(AnB)=1-k ..(1)

P(4)+P(C)-2P(ANC)=1-2k ...(2)

P(B)+P(C)-2P(BNC)=1-k ..(3)

P(ANnBNC)=k
P(AnBNC)=P(A4)+P(B)+P(C)-P(4nB)-P(BNC)+P(CnA)+P(AnBNC)
Add (1), (2) & 3

2(P(4)+P(B)+P(C)-P(AnB)-P(BNC)-P(Cn4))

=3-4k
P(Au,ﬁ?uc):¥+k2
K2k

2

11
=(k=-1) +=>=
(k=1) +2>2




Question: If @, b, 7,10,11,15, Mean = 10 and Variance = ? Find @ and b.

Options:
(a)
(b)
(©)
(d)
Answer: 8, 9
Solution:
a+b+43

6

2 &
gran 1aR +495_100:23_0:m2+b2 —145

=10=a+b=17

= (a,b)=(9,8) or (8,9)

max(r3 +6124+91-3, 0); te[0,3]

Find points of non-differentiability.
4-t, 1e(3,4)

Question: g(7) {
Options:

(a)

(b)

(c)

(d)

Answer: ()
Solution:

max (£ +61° +91-3,0); t<€[0,3
g(r)_{ ( ) tefo.3)
4-1 1e(3,4)

.. Point of non-differentiability is 3

Question: If A 4BC is right angled triangle with sides a, b and ¢ and smallest angle 6. If

l, & and . are also the sides of right angled triangle, then find siné

a b c
Options:
(a)

(b)




(c)

(d)

Answer: ()

Solution:

Let @ be smallest side & ¢ be largest side

111 , &%
Also, —=—+—=> b =—"

2
e 2 21 2
=ac :(c —a ) —a'+c*=2da’c

=a' +c¢'=3a’c" =0

-

~(E) () e

Question: If logxll.i +logx 1)+ Upto 21 terms =504. Find x.

Options:
(a)

(b)

(c)

(d)
Answer: ()
Solution:

log, x(2+3+...22) =504
21
log, x[;(d + 20)} =504

log, x(21x12)=504




ae + ﬁ'ln{l+x)+ ye '

Question: lim — =10, a+f+y="
x=> xsin® x
Options:
(a)
(b)
(c)
(d)
Answer: ()
Solution:
“+fIn(l+x)+ye”
1111[}“8 il R (1)
Xy x_
ae’ + li —ye "
lim L =l0=>a-B-y=0 ..(2
x—»0) 2y ﬂ 7 { }
ae' — P ~+ye
l ha) =10 =20 ..(3
lim -~ =l0=>a-F+y= w:{3)

S f=-20,a=10, y=-10

SoatBtvy=-20

Question: Re[(l +cos@ + 2sin 8)_1J 2 % Find 6.

Options:
(a)

(b)

(c)

(d)
Answer: ()
Solution:

RE{1+C059+2Sin9)_l =%

( 1 J(l+c050—2fsin9)

I+cos@+2sind ) (1+cos@—2isin6)

Real part = 1+cos@ _

1
(1 +cos€)2 +4sin° 6 5

:>5(l+-;:os|‘5"):[(I+c:os‘16“+2;:03(’:3')+-4(1—c{‘.rs2 19)}

= 5+5cos@=5—3cos’ §+2cosd




= 3cos’ @+3cos@=0

=" cosé?(cos 9+1)={)

cos =0 or -1

9:{2n+l)% or {2n+l)fr

Question: Ina A ABC, we have AB =3, AC =7, BC =5 then find projection of AC on

BC

Options:

(a)

(b)

(c)

(d)

Answer: ()

Solution:

T8 3 _49+25-9
2.7-5 70

COsSC =

65 13

T70 14
7x13 13

2

Question: If tan[2 tan ' [%j +sin"' [%D =9

Options:
(a)

(b)

(c)

(d)
Answer: ()
Solution:

)

Projection = ACcos @ =




15 3

e (8o (3

8 J\12
_180+40 220
9%-75 21
. 5x+3 .
Question: If y= and f (f(\}) = x then find a.
© bx+a

Options:
(a)
(b)
(c)
(d)
Answer: ()
Solution:

5x+3

5 3
[6x+a)+ 25x+15+18x+3a
f(f(x)=— = :
6(5.r+3] 30x+18+6ax+a
+a

b6x+a

_ 33x+15+43a
x(30+6a)+18+a’

For @ =—35 above expression is X

Question: The lines x=ay—3=z+2 and x=2y—-2=5bz-2 are coplanr, find a and b ?

Options:
(a)

(b)

(c)

(d)
Answer: ()
Solution:

y-= Ly B
x=— @ sioand g2 "o b




= 2ab-5b+1=0

Question: (@, f3) is the point on y* = 6x, that is closest to [3, %J find 2(a, )

Answer: 9
Solution:

p=6a ..(1)

3
-p
- X[%J=—1:2aﬁ=9 (2)

-

From (1) and (2),

. 2
75

Question: f'(x)=x+1. Find liml[1+f[£]+f[£]+ _____ +f[5(”_l)n
n

X H

Answer: Z
2

Solution:

f(x) =x+1




(2]

IR, {1+1+5 prpal ¢ ...1+5("_1)}

nor n n n

zli_mi+iz{i+2+....(n—l)}

e

n
= limI+E:1
n—pr 2 2

Question: [[x} +sin x]dx =32

.UH_,.UM

Answer: -1
Solution:

[[x] +sin x] =[x]+[sin x]

x]dx+ j [qm r]dx

[[X]-i—Slll x] =

\_r|;4'—h~4|"1
ol

E

[x]dx+ T [sin x]dx + :':[sin x]dx

:f [x]dx +i[x]dr+j;[x]dx+

2

B CIE

2

T T

=i 0 1 2 (1] 2
::[_—2a{r+£—c£x+‘!.0dx+'l[air+ | —dx+i[{)(ix

2

= 0 £ 0
:—2,r| rf —x| i Z=%x
— I =

=—2[—i+%]—(0+5)+{%_5)_[0+%]

B i o]
2 2

=—7




