Eag = Eac = Eap
nfR
dU=—(T¢—T)
2
WAC = 0 V const.

Wap < 0(—)V 4

3. (¢

N

>
2a
M = 12(2(1)2 = 4(1212

(magnetic moment)

Uol
B=——
2mh
7 = MBsin @

y o« length curve
parallel to z
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6 angle between B and M[6 = 90°]

Holy

_ 27 yHol1
T = 4(a%l,) 57h

_ 2uplila*  2pyl*a?
t= 147) ~ 7wb

AP _ AP AP AP

4. (d)So = Bk pVZ% ~ pVw  pvanf

=~ Proportionally constant = 1

o _Ap
07 pvf

~ 10

T 1x300x1000 "

10
300 ™"

3
90

3
7o ™™

5. (d) +V¢ U; = 2C V2 +-(20)(2 V)?

+2CC™ Cy2
2v 2
+
+

Q1+d2=q; +qz’
—CV + (2CQ2V) = (C + 20)V"

!

_3CV
=3¢ =

1 2 1 2
Uf =ECV +E(2C)V

U —3cv2
)

6. (a)
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h t="?
f =
AL | H u=0L
VZ = 02 + 2gh
Vg = /2gh

1
—h = (Vp)t— Egtz

1
—h =./2ght — Egt2

gt? —2./2ght —2h =0

- J2ght +/8gh +8gh  2,/2gh +V16gh /2gh+2,/gh
2g 2g g
2h h |k h
t= |—+2|-= |—-(V2+2)=34 |-
g 9 9 g
7. (b)

1 1
(Emvz) x> = msAT s = 0.03cal/y°C

v 126 % AT _0.03x4.2]
4 ~ 1073kgC
v2 =4 X126 X AT =126 ]/kgC

(210)2 = 4 X 126 X AT
210 X 210 = 4 X 126 X AT

44100 = 504 x AT

T 44100 S
504

8. (a) ki =lw?

1
ke = > (4D (@)?
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lw=(I+3D)w’

_Ia)_a)
T 41 4

!

w

1 2
71(1)

9. (b) AABD

hy

45 = —
tan 45 3

hy + h,
T d +2.464d

d+ h,

0.5774 = 3464 d

d+h, =05774x 3464 x d
h, =2.0001136d —d

h, =2.000d—d=d

60
45 20°

A~ d B 2.464d

C

10. (d)yn = —22 % 100

(Pout +Ploss)
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(50)2 2 =41.322
= | — X e .
11

1000

=—————X
1000 + 41.322 100

n
n=96%
11. (d)

In 2

Ry = Rpde” T®
In(Ra) = In(Ry)

6 In2
AA:E:TA
_6_ln2
_2_ln2

(A)

v

[N

T, —51 2
c—2rl

=2:1:3
12. (C) Bat high = Bat depth

GM
Ssurface = F

1(1-2) =@




PAPER — 13 2020 v’d JEE MAINS PYQs

_4g
9
d 4 5
—=1===_
R 9 9
13. (b)
Fg = mg
pfvbodyg =
(displaced  ppVpg
water) where mater
present
4 4 4
—nR3 p—b<—nR3 ——nr3)
3 pe \3 3
27
R3=—(R3-1%
8
8 8R® 19
_R3_R3_ 3 3_R3__=_ 3
27 mer 27 27
19 1/3
=( ; R~ 0.88 = —-R

£1:‘€_17
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£, =0—245

v=2f(f;—4;)

330 =2xfX[(fX [(£—17) — (£ — 24.5)] x 1072
165 = fx 7.5 % 1072

_ 165 x 1000
- 7.5

f =2200 Hz

15. (a)
16. (d)V =I(R; + G)

1 IR +6) ()

2 I(Ry+R,+G).....(i0)

V=0
1 R,+G

2 R +R,+G

R1+R2+G=2R1+ZG

R2=R1+G

: R, R,

V=0—>2

3 2E
17. (a) KE = 2kT = (T = 27) PV = NKT

P = pgh,V =4 cm3
13.6 X103 %x98%x2%x1072x4x107°

2E Nx2
=NkXx—=

X 4x 10714 x 107
3k 3

N_13.6><19.6><4><1o—5><3><10
B 8

N = 399.84 x 101°
= 3.99 x 1018

N =4x 108

¥'d JEE MAINS PYQs




[II(GP PAPER — 13 2020 7 JEE MAINS PYQs

18. (b) v, = 0.1C along y-axis direction of emwave - along (x)

—

E=VxB
E=CB=B=E/C

-~ force on e~ will be max.

If B is L to y-along z-axis

[+ E also L B,Balso L to direction of motion of wave]

~ B = along Bz(—z) as
30
B = ?sin(l.S x 107t —5 x 1072x)

30

Buwx =35 705 =107 T
AVe
AE
(V=c)
E e 4

direction of motion
(v=c)
0 = 90 between v& B s0 F,,,.x = qvB
Frax :ex(O.GC)x%

=16x10"19x%x3
Frax = 48X 10719N
19. (d) Concave lens graph u v/s v by u-v graph theory

ANV

20. (d) z = a?b?/3¢~1/2q—3
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100Xdz_(2da+2db+1dc 3d(d)) 100
z \a 30b (d)

% errorin z

2 1
=<2x2+§x1.5+§><4+3x2.5>%

=44+1+2+75
=14.5%

21. (51)

my = 1GeVC? = 1000MeV/C?, mpice = 200meV/c? = m

ul
Before C @ After @ @_)

particle rest
’ ’ Vo
smvy+0=0+5m'=>v =—
loss in KE
1 1 Vg
=Emv0——(5m)(5)
4 (mv3\ 4
= —| —— =_k
5\ 2 5
4k—102
5 - .
b= 1275 V_12.75_51
YT 00 T 4
so=n=>51
Mol Np
22. (5) B, === 2R,
Hol 5
¢ =N; B,mRZ2 =N, N, ZRan
_do
MY

500 x 200 x 47 X 1077 x (5t — 2t — 3)m(107%)?
N 2%x20x 102

10° X 42 x 1077(5t®> — 2t + 3) x 107*
40 x 1072

¢=(5t>—2t+3)x107*

|d ‘—(10t—2)><10 4
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t = 1sec

—8x 1074 = 0.8mV = 20 = &
°T M ET0Ts
x=5

23. (50) (Planck constant h = 6.64 x 1073*Js, 1eV = 1.6 x 107*° ], electron mass m = 9.1 x 1073 kg )

’150
2dsinf =nl=1x —x10-10,9=90—f
\% 2
’150 60
2Xx 10710 x sin60 = 7x10‘1°,9:90—7=60
V3 150
2X—= |—
2 14

V:ITSO=50voIt

E = ev = 50ev

24. (50)

A
U

&
<

O_h__

v

Vo+U,

fo =1cm,f, =5cm,uy =?
final image at (o)

(Ve = )

Vo + Ue = 10 cm L=vg+u.,=10cm
1 1 1
1 1 1

Vo =5 cm g—u—ezg

1 1 1

%—u—():g Ue = —5cm

1 1 1

g_u_():I |ue|=5

1 1 4 4

50
|uo|=——E=E
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25. (195)

T=7xF=3i+]—2k)x @+ 2]+ 3k)

i j k
= 1 -2
1 2 3

13+4)—j(9+2)+k6-1)

7=7j—11j+ 5k

|7] = V49 + 121 + 25 = V195
x =195

26. (b)

Energy

!

Internuclear
distance

27. (d)
CH,CH,CN _ ta. , CH CH,CH,NH,

28. (b) Tyrosine in not an essential amino acid
29. (a) Hydrolysis of ester occurs in basic medium.
30. (b) In solid state PCls exist in lonpair i.e. (PCI})and (PCly)

PCI} (sp3 - tetrahedral)
PClg (sp® d?) - octahedral)
31. (d)

X, - BCC

a = 300pm

17 e — 2 X GMM
=617 8/cm” = 075 x (300 x 10-10)3
6.17x6x9x3x 1071

GMM =
2

GMM = 81 x 6.17 x 1071

= 49.97 g/mol
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200g

———=— =4mol
49.97 g/mol

No. of molecules =

35. (b) If nor-adrenaline is low, person may suffer from depression. Hence, anti -depressant drug is suggested.
36. (d) d® (octahedral) — high spin complex

=tygeeg °

2 3
CFSE = (—=Xx4+=x2)A
( X%ty ) 2

_ (—8 + 6) A

=(— o

= —0.44,

d®( tetrahedral ) - high spin complex

In2
17300
K = In2
27180

A; and B, are related as [A] = 4[B]

AO * e_klt = 4’ X BO * e_kzt

t t _
180 300
t_t_ 120
3 5
2t _ 120
15

t = 900sec
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38. (d) Correct order of basicity

I I |

39. (d) Eutrophication is the condition in which excessive richness of nutrients in a lake or water body, which causes
dense growth of plant life and BOD increases.
40. (d)

0.529

41. (d) (Ry — R3)+2 = T{42 — 32} = AR,
0.529
(Ry — R3)pe+z = T{42 — 32} = AR,
AR, 1/3 2
AR, 1/2 3
42. (d)
0
0 0
0
_—
j@ Anhy. AICI, mm
COOH
l Zn-Hg/HCI
%
5 COOH
(B)
43. (b)

Gd - [Xe]>*4f’5 d16 s?

Z =64

_3ee

Gd*3 = [Xe]*4f7

u=+7(7+2)=+63




Ke-

= 7.9BM
44. (d)
45. (b)
46. (18)
CsHg + 50, — 3CO, + 4H,0

1 mol5 mol
13
C4Hyo + 702 - 4C0, + 5H,0

2 mol13 mol

Total required mol of 0, =5+ 13 =18

47. (d)
COOH
o é
\-/I\]/u\ N
EUE
NH
i /tjc‘)/
NH
»=NH
NH,

30 bar .......... - 1 m/ lit.
3bar...... - 0.1 m/lit

H,CO; 0.1 H® +HCO3
0 0

t=0

Eq. 0.1(1—a) 0.12 0.1

2
4%x1077 = (1)'1“

—a

Q-a)=1

a?=4x10"°

a=2x1073

[H*] =2 x 107*M

pH = —[—4 x log(b)] = 3.7 =37 x 107!

49. (6)
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AG® = —nFE°

17.37 x 1000 = —3 X 96500 X E°
17370

~ 3% 96500
579

~ 9650
= 0.06 = 6 x 10~2volt

o

volt

50. (6) EDTA *~ is hexadentate ligand
51. (b)

1 1 n
2 4 —n|=158
1 n 3

(12+n?) — (6 +n) +n(2n—4) = 158
3n2-5n+6—-158=0

3n2 —5n—152=10

3n? —24n+19n—152=0

Bn+199(n-8)=0

=>n=28
=b-¢=10
52. (d)
n(coffee)=17730
65
n(tea)zm
X
n(TﬂC)=m

n(CUT)=n(C)+n(T) —x <100

=73+65—x<100

X2+ x5 +x3+x2+x2+x2

16 = — 64
7

80X 7 =x2+x5+x%x3+ .. +x2

Now, x§ + xZ = 560 — (xf + - ....x%)

PAPER - 13 2020
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xZ +x2=560—(4+16+ 100 + 144 + 196)

x2 +x% =100

Xq+Xo ety

Now, =8
7

Xg + X7 = 14

from (a) & (b)

(x6 + x7)2 - 2x6x7 =100

2x¢x7 =96 = xgx; = 48

NOW, |x6 - X7| = \/(x6 + X7)7 - 4x6x7

=196 —192 =2
54. (a) let
S’ =21042931 42832 4 —. —. — +2.3% + 310
3xS' 3
=29%x31+28.32+—. —. 4310+ —
2 2
! 11
=S _ 210 3
2 2
SI — 311 _ 211

Now S’ = § — 211
§ =31
55. (d) 28 = 325in2a—1 + 34—Zsin2a

9Sin 2a 81

28 = 3 + 9sin2a

Let 9sin2e = ¢

g b8
T3t

t> —84t+243=0
t=2813

9Sin2a — 92 or3

sin2a = 2 or sin2a = 1/2
(Not possible)

Now three terms in A.P. are
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1,14,27
Next term are

40,53,66

- 1

56. (C)y—mx+m
1
x2=4<mx+—)
m

x> —4mx——=0
m

>y+x=-1

Now, |_T;| =c

1
c=—
V2
57. (b)
—sin’8 —1-sin%?8 1
f(@) =|-cos?0 —1-—cos?6 1
12 10 -2

Ci—=C —CyC3»C3+C,
1 —1-sin?6 —sin?6
1 —1-—cos?8 —cos?6
2 10 8

C; »C—C3

1 —1 -—sin?8
1 —1 —cos?6
2 2 8
1(2cos? 6 — 8) + (8 + 2cos? 0) — 4sin? @
f(8) = 4cos 26

58. (b)
2 -4 2
D=1 -6 1|=0
A —10 4

2(—14) + 4(4 — 1) + A(61 — 10) = 0
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—28+16—41+61>-101=0
612 —141—12 =10
32—-71-6=0
32-914+21-6=0

(BA+2)(A-3)=0

A=-2/33
1 -4 2
D;=2 -6 1
3 —10 4

= —14 + 4(5) + A(=2)

= -21+6
2 1 A

D=1 2 1
A 3 4

=2(5)—1(4—-21) +A(3 -22)
=10—4+ 1+ 31— 222

= -22+41+6

= —2(A? —21-13)

= —2[A2 -31+21-3]

> —2(1-3)(1+1)

2 -4 1
D;=|1 -6 2|=2(—18+20)+4(3—24)+1(—10 + 62)
A —-10 3

=4+12-81-10+64
=-21+6
>1=-2/3

59. (d) Let P be (v/5cos 8, 2sin 8)

Now, PQ = \/(\/gcos 6)2 + (2sin O + 4)2

PQ = /5c0s2 0 + (2sin 6 + 4)2

d(PQ) _ . . _
TR 0 = —10sinfcos 6 + (4sinf + 8)cosf =0

= —6sinfcosf + 8cosf =0
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cosf =0 orsinf :%

Not possible

So P is either (0,2) or (0,—2)
PQ?% = 36

60. (a) 9t> — 18t+5=10
9t2 —15t—3t+5=10

(Bt—5)(3t—1)=0

1
"3

w]| Ul

x| =

551 —1
= = —_ — = —
¥=3733"73

b 25
= P=—
81
d_y x y+2\
61. (d) dx + (e X e"+5) -
dy+ e* _ —2e¥
dx e*+5 y= eXx+5

ex
LF. = o/ e

_ (1)

_ ef (1—%)@

— ex+In(1+5e-x)
=e*-(1+5e %)= (e*+5)
y(e* +5) = —[ 2e¥dx
y(e*+5)=-2e*+C
Ix=0
6)=—-2+C=>C=8

8—2x13 -18
13+5 18

y(n13) = =-1

62. (b)

S =tan! (;)+tan‘1 (;)+
B 1+1x2 1+2x3
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1
e
r = 1+r(r+1)

T.,=tan"'(r+1) —tan™'r
T,=tan"!2—tan"11

T, =tan '3 —tan~12

T; =tan 14 —tan~13

T3, =tan"111 —tan"110

=>S=tan" 111 —tan"11
10 5

StanS=— =2
M>=1275%

1

63. (a)1=f_§_,r

o 1+esinx
g esinx
I:f_z_nmdx =2l=m
4
"2
64. (a)

PM L (2i —2j—k)
=>(21=2)24+1=2)(-2)+B-D(-1) =0
541 —4+41—-24+21-3=0
591=9=1=1

= m(1,1,-1)

Now, p’ = 2M — P

=2(1,1,-1) - (1,2,-3)

= (1,0,1)

a+b+c=2
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P(1,2,-3)

M(21-1,3-22,-1)

P'(a.B.y)
65. (d)

_(2ki(x—m); x<m
i) = { —k,sinx ;x>

IT; _ 2k1 ;X <m
760 = {—kzcos X; x>
2k1 = kz
66. (d)
(z-2Re(z)) 4 C(z-2Re(2))
X+iy-2X X-ly -2x
(-x,y) (=%,-y)
4 4
A2) (xy) 4 B (2) (x-y)
Letz =x + iy

CA%? = AB? + B(C?
22x2 +22y%2 =32
x?+y2=8
TR =212

67. (a)

J (e2* 4+ 2e* —e™* — 1)e€™+e™ gy
f (e2* + e* — 1)e@ e gy + f (e* — e ¥)ele™+e ™y

f (X +1—eX)ele" e 0 gy 4 f (eX — e X)ele™+e gy
e(ex+e"‘+x) +eex+e‘x +C

(e e )e* +1] +C

|}

g(x)
= g(0) = 2
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68. (b) As we know

~Peqp=@A~qV(~pAQ
=50, ~ (x o~ y) = (XAY) V(~ xA~y)

69. (b)

f)=x*—x—-2(% =«

) \/1—cos(x—2)(x+1)
lim
x-2* x+a—4

) \/1—cos(x—2)(x+1)
llInx—>2+ (x _ 2)

J1—cos(thx (h+3))
h

liInh—>0

I 1—cos(h(h+3))>< ht3)2 o 1><9—
lmh—)O hzx (h+3)2 ( ) 2 =

x? y
0. () E+L =1
9 V7
e= [1-—=—
16 4

F,(V7,0), F,(—V/7,0)
PF; + PF, = 2a

PA+PB=2%x4=8

1 r
71 (13) Tryy = 22C,(x™)%7 (3)

— 22 Cr(X)ZZ m-mr—2r

Given 22C, = 1540 = ?2C;o > r =19
v22m—rm—2r=1

2r+1

= =
M=o —r

m=13 (Atr=19)

72. (11)

(atteat 2 or 3) = *C, (2)2 (2)2 + %3 (2)3 (

6 1 4+4 2+—1
=6X—=X~— X — X =
9 9 27 3 81

PAPER - 13 2020

N @

¥'d JEE MAINS PYQs




Ke-

BN r o1
“81 27 "
73. (8)

X
f(x)=x[z],—10<x<10

5<i<s
2

X

—5x —-5<=<—4
2
X

—4x —4<§<3

—-3x —3<x/2< -2
—2x —2<x/2<-1

-x —1<x/2<0

Number of point of discontinuity = 8

74. (240)
75. (30) L;:2x —y +3 =0

Ly:4x -2y +a=0

Ly:6x—3y+ =0

23l
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