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1. (b) The zener breakdown occurs in the heavily doped p-n junction diode. Heavily doped p-n junction diodes have
narrow depletion region.

2. (a)
3. () Anin = g
_ 1240 nm — eV

T it
i 1.24 x 106
Amin = 1073 nm

4. (@) On the basis of kinetic theory of gases, the gas pressure is due to the molecules suffering change in momentum
when impinge on the walls of container.
5. (d) Let o is the surface mass density of disc.
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com 1
4
5a
8
Xcom :?
4
5
Xcom =?
6. (a)

7. (a) We know that is SHM;
V=B —x2
v\
el BN
\/

elliptical
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8. (a)

(a) Source of microwave frequency - (ii) Magnetron

(b) Source of infra-red frequency - (iv) Vibration of atom and molecules
(c) Source of gamma ray - (i) Radioactive decay of nucleus

(d) Source of X-ray - (iii) inner shell electron

9. (b)
10. (b)

D

F=3

As 4, < g

= By < Br

-~ Consecutive fringe line will come closer.b
11. (d) At north pole, weight

Mg = 49

Now, at equator

g =g-wR

= Mg' = M(g — w?R)

= weight will be less than Mg at equator.
12. (c) AB — Isothermal process

Wyg = nRTIn2 = RTIn 2

BC — Isochoric process

Wge =0

CA — Adiabatic process

P
W _P1V1—11X2V1_ bV,  RT
“T 1-y T 2a-p 20-p)
WABCA = RT¥n2 + m
RT[] 2 ! ]
= nz2 — ———

20v = 1)

13. (o) T = 271\/%

¥'d JEE MAINS PYQs




[II(GP PAPER -2 2021 7 JEE MAINS PYQs
?
TZ = 47T2 [g]

¢
g =4m’ [TZ]

Ag AL 2AT

g £ T

1 mm 2(10 x 10~ 3)
1m 1.95

=1.13%

14. (a) Equivalent K = K + K = 2K

Now, T = 2m
Keq

=>T=2 o
=47k

1 |2k

2w m

15. (c) When switch S is closed-

9V ] <
NN
RO
Given:v =9v
FromV =1IR
|74
I=—
R
Req =2+2 =40
1—9—225A
=7=2

16. (b) From De-broglie's wavelength:-

h
A=—
mv

Given Ap = 4,
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Fix Fix

Restoring force on proton :-

2Kq%y
F=—""
[d? + y?2]2
Y <<< d
2k 2 2
F = q’y _ q°y

= -k
d3 2meyd3 4
2

- 2meyd3

Angular Frequency :-

e
[
3=

q2
@= 2meymd3

18. (b) Atoms of ferromagnetic material in unmagnetised state form domains inside the ferromagnetic material. These
domains have large magnetic moment of atoms. In the absence of magnetic field, these domains have magnetic
moment in different directions. But when the magnetic field is applied, domains aligned in the direction of the
field grow in size and those aligned in the direction opposite to the field reduce in size and also its orientation
changes.

19. (b)Y = F(x,¢t)

For travelling wave y should be linear function of x and ¢ and they must exist as ( x + vt) Y = Asin(15x — 2t) -
linear function in x and t.

_ vd v
20. (c) * T Tax




K%

fV:iu—f T adx

Given ;- ¥i = Vg

ax?
From Damping Force : # = ~ .,

I vdv_—j[f” dx

_w_—al¥
2 m |3

b
I
—
[#¥]
—
=
=1
=
[2%]

When length & diameter is doubled.

F At

RVNRRAY

(@) + (b)

0.04
F/A YX—p—
F/4A AL

Yy X355

_ 0.04 x 2
Y

A¢ =0.02

AP =2 %1072
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ax=2

22. (5) We know that

] = oE
=]=5%x10"x10x 1073
=] =50x10* A/m?

Current flowing;

[ =] xnR?

[=50x10* x (0.5 x 1073)2
[=5x10*x7x025x%x107°

[=125x10"3x

X=5
23. (8)
% &
A B

Speed = 7.2 km/h = 2 m/s

Frequency as heard by A

;o (v+v0)
fa=T1s ——
676 (340+2)
fa= 340 — 2
fy = 684 Hz

I:Beat = f;& - fB
=684 — 676
= 8 Hz

24.(8)
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£ cos30° = —x ﬁ
2
MOI of AB about P: [ygp = £ 562)
MOI of AB about O,
M (€2 2

O O RRLT A
ABo— 1712 T 6\6 2

£? 2 3
IHexagon , = Olas, = M| 75222+ 36 X7

6 24><24+24><24X3
100012 x 36 36 4

= 0.8kgm?
=8 x 1072 kg/m?
25. (226) Using Gauss law, it is a part of cube of side 12 cm and charge at centre so;

Q 12uC
=—= =2X4r X 9x10% x 107°
¢ bey  6¢p &

=226 X 103Nm?/C
26. (2)

Given that, m_1
M, 2

Also,p; =p, =p
>M; V; =M, V, =p

Also, we know that

K, p* 2M, K M, 2
K, 2M," p2 K, M, 1
A 2

>—=—20A4=
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27. (400 m/s)

3RT;
V - -
rms MO

3R x 300

200 =
My

x _ [3Rx400

Also, N i e

(@) + (b)

200 (300 |3
x/N3 400 |4

= x =400 m/s

28. (900)

P=—"
R

1207 14400
16 = R >R=—-—

16
= R =900Q

29. (667)

f=3GHz, &, = 2.25
%

17=/1f=>1=?

1 1
==
v HolrEoér f- v Ho€o * VHUrEr f

C 5 3 x 108
= =
£ - Ver 3 x 10% x /1 x/2.25

= 1=667x 1072 cm

v =

>

30. (8) Power of signal transmitted: P; = 0.1Kw = 100w
Rate of attenuation = —5 dB/Km
Total length of path = 20 km

Total loss suffered = —5 x 20 = —100 dB
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GainindB = 1010g10%
Po
—100 = 10log19—
P;

P
= 10g1oP—0 =10

= logo log110*°
100
=>_— =1010
Py
P ! 1078
: R
7 108
x=8
31. (¢)
Cl
zN N02
M&—]}
NO,
“Mea-T) —H& -1) (-M&-I)

(i) (i) (i) (iv)

Reactivity c« —m group present at O/P position.
32. (c)
Siderite FeCO;
Calamine  ZnCO4
Kaolinite  Si,Al,05(0OH), or Al,05 - 2Si0, - 2H,0

Malachite  CuCO5 - Cu(OH),

33. (b)

34. (b) Hydrogen is most abundant element in universe because all luminous body of universe i.e. stars & nebulae are
made up of hydrogen which acts as nuclear fuel & fusion reaction is responsible for their light.

35. (¢) For survival of aquatic life dissolved oxygen is responsible its optimum limit 6.5ppm and optimum limit of
BOD ranges from 10-20 ppm & BOD stands for biochemical oxygen demand.

36. (a)

37. (b)
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sp® carbon atom (Not planer)

Hence It is non-aromatic.

38. (b) Red colour of ruby is due to presence of CrO5 or Cr*® not CO3*

39. (b)
40. (d)
41. (b) Generally
. _ KQ1Q,
M.P. « Lattice energy = e —

o¢ (packing efficiency)

42. (c) [FeCl,]>"Fe?*3 d® — 4 unpaired electron. as Cl~in a weak field liquid.

Hspin = V248M

= 4.9BM

¥'d JEE MAINS PYQs

[Co(C,04)3]37Co3*3 d® — for Co3* with coodination no. 6C,0, 2 is strong field ligend & causes pairing & hence

no. unpaired electron

.uspin =0

[MnO,]?>~Mn*® it has one unpaired electron.

Hspin = \/§BM

NH;-NH,
C,H.ONa®

s

It is wolf-kishner reduction of carbonyl compounds.

44. (c)

NH-

Ma NDZ
+ HCI

45. (d)

p-Naphthol
- Orange bright dye.
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NO

e NOQ NHZ
Bro/Fe @:nm[l @\
_'. _._
Br Br

NaNO,/HCl

Br N, CI”
CuBr/HBr
1—

Br Br

46. (c) I3sp? d hybridisation (2BP +3 L.P.) Linear geometry

I
= lleé
§ |
I
47. (d)
48. (d)

49. (a) Buna-S is the co-polymer of buta- 1, 3 diene & styrene.
50. (d) Blood is a negative sol. According to hardy-Schulz's rule, the cation with high charge has high coagulation
power. Hence, FeCl; can be used for clotting blood.

51. (3776)

5e” + MnO; + 8H* — Mn*2 + 4H,0

_ [Mn*?] L po_pe 0059 .
Q - [H"']B[MDOZ] 1— 5 Og Ql
0.059 0.059 Q
E, =E° - log(Q2) = E;—-E = log <_>
5 Q2
_ 0059 ([H*]y 8 0059 1074\°
~ 75 %8\TH, ~ 75 %
0.059 0.059 )
(Ez - El) = 5 X (—32) = |(E2 - El)l = 32 X =Xx X 10 4
32 x 590 4 4 4
=TX10 =xx10 = =3776x10"*x =3776

52. (a) S, is like O, i; e paramagnetic as per molecular orbital theory.
53. (a) ATy =i X K¢ X m

10/58 512 %50

%1000 = AT, = 4414
200 = Al 58

=(a)x512x

Tf( solution) = TK( solvent ) — ATf
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=55-4414
= 1.086°C
~ 1.09°C = 1 (nearest integer)

54. (5) T=50°C=323.15K
P = 740mm0ng=m atm
760
v="
4.75

moles (n) = —

4,75 0.0821 x 323.15
V= X X

26 740 760

V =4.97 ~ 5 Lit
55. (141)

Ksp(Pbl,) = 8 x 107°

Pbl,( s) = Pb*%(aq) + 217 (aq)

S+0.12S

Ksp = [Pb*?][17]?
8x107°=(S+0.1)(25)?=8x10"2 =~ 0.1 x 4 S?
=52=2x10"8

S = 1.414 x 10~* mol/Lit

=x X 107® mol/Lit =~ x = 141.4 ~ 141

56. (c) Only aliphatic amines can be prepared by Gabriel synthesis.
57. (243)

Ph — NH, — Ph — NH — C — CH;
(CeH; N) (Ace tanilide) (CgHgNO)
Molar mass = 93 Molarmass = 135

93 g Aniline produce 135 g acetanilide

135x1.86

1.86 g produce 3

=270g

At 10% loss, 90% product will be formed after purification.

2.70X90

~ Amount of product obtained = o0 =

243g=243x10"%g
58. (8)
C,H, + 60, — 4C0, + JZ—ZHZO

Applying POAC on 'O' atoms
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6X2=4x2+y/2x1
y/2=4=>y=8
59. (81)

Hydrolysis
Sucose - Glucose + Fructose

[

10
t1/2=3.33h:?h = Ct:m

1

. - C
Fraction of sucrose remaining = f = == = oy
0

l — 2’—'/’—'1/2

t
log(1/f) = log(2/tv/2) = Elog(b)

x 0.3 8.1 0.81 1072 81
= — D =—=0U. = X =]
10/3 10 % x

60. (855)

3HC = CH(g) = C¢Hg(¥)

AG; = AG{[C¢Hg(#)] — 3 X AGP[HC = CH]
=[-1.24 x 10° — 3 x (—2.04 x 10%)]

= 4.88 x 10> J/mol

AGY = —RTIn(Keq)

—AG®
log(Keq) = 5 303RT
—4.88 x 10°

~ 2303 x 8314 x 298

= —8.55%x 101 =855x 107!

61. (b) P(a,6,9),0(20,b,—a —9)

mid point of PQ = (a+20 b6 a)

2 27 2
lie on line
a+ 20 b+ 6 a
R A
7 5 -9

a+20—6 b+6—4 —a—2
14 - 10 = -18
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a+14_a+2
14 18

18a + 252 = 14a + 28

4a = —224
a=-56

b+2_a+2

10 18

b+2 —54

10 18

bt2_ 3=>b=-32
10 N
la+b|=|-56—-32| =88

62. (b) Given f(x)f" (X) — (f'(x))? = 0

Let h(x) = f,((’;)

f'(®)
>h'(x) =0 =>h(x)=k

=~% =k = f(x) = kf'(x)

= f(0) = kff'(0) =2 1=k(b) =k =%

Now f(x) = 2f'(x) = J 2dx = %dx

= 2x=In|f(x)| +C
Asf(0)=1=C=0
= 2x = In|f(X)| = f(x) = +e*X

As f(0) = 1 = f(x) = 2 = f(a) = e
63. (b) tan (2 sin"1 Y2

Let sin~1 (?) =0sinf = ?

PAPER -2 2021
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g = 1
COS —8 ,
2cos?=—1=~
CoS 3
6 9
27 _ 7
COS ) 16
6 3
COS2 = 4
0
—tan2Z
1 —tan 4:§
0 4
2
1+ tan 7
. 6 1
an— = —
4 V7
64. (b) Required probability
5C, x 33
=T
10 x 27 135
= 210 =2_9

65. (b) Plane passing through intersection of plane is
F-G+j+) -1} +AF-(—2))+2} =0

Passes through  + 2k, we get

2
B-D+A1+2)=0=1=—3

Hence, equation of plane is 3{# - (i +j + k) =1} = 2{#- (1 —2)) +2} =0
=>7#-(14+7/+3k)=7
66. (d)

dy
dx D

A 2X1 = 4

¥'d JEE MAINS PYQs
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Y= +4
P(x1,y1)

=X = 2
= Point will be (2,8)

67. (d)2b=a+c

2a+2 10 2b+c 7
= —and ==

3 3 3

_ 4 2b+c=7 :
a—4,2b_C:4}, solving
b_11

4

3

€72

= Quadratic Equation is 4x? + %x +1=0

= The value of (a + f)? — 3ap = %—%= —%
68. ()

I = f13 - 3dx+f13[(x— 1)2]dx

Putx —1=t;dx=dt

I =(-6) +f02 [t2]dt

1= —6+f010dt+flﬁldt+f\/\/§§2dt+f;§3dt
I=—6+K 2-1)+2V3-2V2+6—-3V3
I=-1-v2-+3

69. (a)

—55 ; x <=5
f(x)={6(x*—x—-20) ; -5<x<4
6(x>—x—6) ; x> 4
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—55 ; x < -5
f(X)={6(x—5)(x+4) ; —5<x<4
6(x—3)(x+2) ; x> 4

Hence, f(x) is monotonically increasing in interval (=5, —4) U (4, ©)
70. (@2=a+b+c

d d
—y=2ax+b:>—y =1
dx dx (0,0)

>b=1=a+c=1
(0,0) lie on curve
~c=0a=1

71. (d)
72. (C)x —2y+0.z=1

x—y+kz=-2

O.x+ky+4z=6

1 -2 0
A=1 -1 k|=4-Kk?
0 k 4

For unique solution 4 —k? = 0
k+#+2

Fork =2

x—2y+0.z=1
X—y+2z=-2

0.x+2y+4z=6

1 -2 0

Ax=|-2 -1 2|=(-8)+2[-20]
6 2 4

Ax=—-48+#0

Fork=2Ax#0
For K = 2; The system has no solution

73. (a)
74. (a)
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A B
h h

602\30° 1,
P C D

v =432 X

0 % 60 m/sec = 120 m/sec

Distance AB = v X 20 = 2400 meter

In A PAC

tan 60° h PC h

= —> = —
an BC NG
In A PBD
tan30° = h = PD =vV3h
an = PD =

PD =PC+CD

V3h= h +2400=>2h—2400
V3 V3

h = 1200+/3 meter

75. (c)
76. () AT = A,BT = —-B

Let A°’B* — B?A*> = P

pT = (A232 _ BZAZ)T — (AZBZ)T _ (BZAZ)T
— (BZ)T(AZ)T _ (AZ)T(BZ)T

= B242 — A2R2

= P is skew-symmetric matrix

0 a b]x 0
-b —c 0l'z 0
~ay+bz=0

—ax+cz=0

—bx—cy=0
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From equation 1,2,3

A=0&A\ =A,=A; =0

-~ equation have infinite number of solution

77. (c) 2C, = 3C4

S=3C3+ 3Cy+ ...+ BC, = MIc,

nCT+ nCT—l — n+ICT

L MHle 4 onble g ntle, = 2oy ontle,

_ (n+1)! (n+ 1!
_3!(n—1)!+3!(n—2)!

_(m+2)(n+1)n (n+1)(m)(n—-1) nn+1)2n+1)
B 6 * 6 B 6

dx

78 ()2 +2=bx3 IF. =) 7 =x

bx®
~yx = [ bx*dx =—tc

Passes through (1,2), we get

2=—+4C
=t

Also, flz (bTxl}+£) dx = 6_52

S s remz— 2 2% e =10
25 N“=257 75 = .

79. (b)

y =5%?

y=2x2+9

Required area
= Zfoﬁ(sz +9 — 5x2)dx

= Zfoﬁ(9 —3x%)dx
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=2|9x —x3[3 = 12v3

80. (a) f'(x) = f'(2 - %)

On integrating both side f(x) = —f(2 —x) + ¢

putx = 0

f(0)+f(b) =c = c=1+e?

= f(x) + f(2 —x) = 1 + €2

I=fy fOOdx = [ {f(0) + f(2 - )}dx = (1 + €?)
81. (2)

x=>5

27
(x+1%+ (x—-5)=—

4
5 27
>x“+3x—4=—
4
5 43
=>x“+3x — T =0
= 4x? +12x —43 =0
—-124++/144 + 688
x =
8
_ —12++v832 —-12+2838
x= 8 1] 8
372
T2
-3+72 -3-7.2 .
= T (Therefore no solution)
Forx <5

(x+1)2—(x—5)=%

27
x2+x+6—T:0

42 +4x -3 =0

_ —4+Vi6+48
x= 8
—4+8 12 4
= Sy = —— —
x 8 x 8’8
~ 2 Real Root's

82. (31650)
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C—>1 9I3
A

c-2 8
C-3
= 10C;[2° — 2] + 10C,[28 — 2] + 1°C5[27 - 2]

=27[10C; x4+ 19C, x 2+ 10C3] — 20 —90 — 240
= 128[40 + 90 + 120] — 350

= (128 x 250) — 350

= 10[3165] = 31650

B

X

83. (2) af (x) + af (3) = bx +

X —>—
X

af (%) + af(x) = §+ Bx

() + G
@+a)|re+7(3)] = (x+3) @ +p)
fe+f(E) 2

x+% 1

84. (11) 0% = E—ZZ - (Z—")z

n

(9+Kk? [9+k\?
2 _
=710 (10) <10

(90 + k2)10 — (81 + k2 + 8k) < 1000
90 + 10k? — k% — 18k — 81 < 1000

9k? — 18k + 9 < 1000

1000 10v10
k-1’2 <—>=2k-1<
9 3
10v10
k< +1

3

Maximum integral value of k = 11

85. (1)
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1
x—A y—j_ 2

2 1 -1
_y+20 z—-2
11

[l IR

Point on line = (/1,%,0)

Point on line = (0, —24, 1)

4,4, b, b, |
Distance between skew lines = Er—
b1 sz
A %+ 20 =24
2 1 -1
1 1 1
i j k
2 1 -1
1 1 1

=|10A+3|=7=1=-1

=1 =1
86. (310)
2my 21 721
(27) (%)
+

24 T 24

(v2er)  (v2eh)

221 . ei14-77: 221(ei777:)

212, e—i61'r 212(ei6n’)

— 29ei(20m) 4 29gim
=22+42%(-1)=0

n=20

2i=00 +5)% =50 +5)

= [524+62+724+82+92+10%]-[5+6+7+8+9+10]

¥'d JEE MAINS PYQs

= [(124224.+4102) = (12 +22+324+43)] - [(1+2+3+..+10) — (1 + 2+ 3 + 4)]

= (385 —-30) — [55 — 10]
= 355 — 45 = 310 ans.
87. (56.25)

Let P(h, k)
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Given
PA = 3 PB
PAZ = 9 PB2

= (h=5)* +k* = 9[(h +5)* + k’]
= 8 h? +8k% + 100 h + 200 = 0

~ Locus

25
x2+y2+(7)x+25=0

4
625 .

T 16

225

T 16
_42_“225_225_5625
AT TR Ty T
88. (12)

(1 +x))10 ] 10C0 + 10C1X+ 10C2X+ "'--+10C10X 10

(1+x) 15 — 156‘0+ 156‘1x+”.. 15Ck_1xk_1+ 15Ckxk+ 156k+1xk+1+"'

k

> (0C)A5C) = 1€y B+ 106, By + 416, - 156
i=0

Coefficient of x; in (1 + x)?°

= 25¢,

T (P2C) (P Chpr—i) = M2Co - BChpq + 2C1 - B0+ -+ 4+ P Cpyq - €
Coefficient of x**1 in (1 + x)?°

= 2Cis1

250, + 25C,, = 26Cyq

For maximum value

k+1=13

K=12

oo 15615){15
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89. (3)

a, ar,ar?, ar>

a+ar+ar?+ard _ 6
12

1,1, 1 1 _65
S+

a F ar3
1/r3 +r +r+1
a
© 5,5 _18_3
(i)’ 12 2
3 2
3,3 — — | = = —
a’r 1:>a(2) 1=>a 3
4 5.3 3_33:> 3
9" T27 T TETTT
o, 2 (3)2_3
“=a =312 72
20 =3
90. (1225)
y
A
P(5,7)
A(2,3)

Equation of normal at P

v-7=(3=) -5
3y—21=4x-20

S 4x—3y+1=0

:>M( 10)
4’

Equation of tangent at P

PAPER -2 2021
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3
-7 =-7&=5
4y — 28 = —-3x + 15
= 3x +4y =43

N(43 0)
:) —_—
3 )

Hence ar(A PMN) = 2 x MN X 7

/1—1><175><7
2712

= 241 = 1225
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