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I=m (%)2 X 2+ m(v2a)?

= ma? + 2ma?
~L=1Iw=3mPw@=1)

(c)=|_.c=‘;;§ mm =1 x 1075 m = 10um

(@)
(b)
(@)

mR?

a0 N

Pichka do disk Banege

7. (d) iLi+ ;et > 24He

Am = [my; + my] — 2[Mye]
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— Am = (7.0160 + 1.0079) — 2 X 4.0003

= 0.0187
Energy released in 1 reaction = Amc?

In use of 7.016u Li energy is Amc?

Amc?

In use of 1gm Li energy is
myj

2
In use of 20gm energy is = Amﬁ x 20gm
Li

20

0.0187 X 931.5 X 10® x 1.6 x 10719 x = X 6.023 X 1023
36 x 105

= 1.33 x 10°

8. (a)

F—_dU—_d(A‘6+B -12) f tion F = 0
= dT = dT‘ r T or equa 10n =
A(—6) B-12

=7 13 0

12B 64

713 = 7

ZB 1/6
r=(%)
U= —A N B

)

A
_AZ AZ _AZ
=t — = —
2B 4B 4B
172
9. (a) a= ry
_ 2R
V=60

4% -R* 47m°R 4

- - = x10x 0.1~ 1073
(60)2R _ (60)2 _ (60)2

10. (d)
11. (c) B must be in +z axis.

ki
@l v

qE
qE = qVB
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A\

E =300

1072 m
=30000v/m
- y
X
o
— >y z
B_E_3><104_5 10-3 T
TV 6x106
12. (b)
T
AX = ;\,/41A¢ = E
B’,\ I, = 4lcos’ n/4 = 21
C :" Y 2 A
5 P Q <—X>
>
5m=|_/4

Asin (wt — k(e +2/4) + g) Asin(wt — kx)

psin(wt — ko - x4 )
J— —_—— X — J—
sin{w Xx——Xgto
Asin(wt — kx)
Ax = A/2 - at ADXqfrective = O or phase difference = 0
Ap=m 1y =4I1
I[c=0 { Same logic as A point but opposits }

13. (ab)

f=0.5m

‘1”", E < 1m y Virtual

—_
3[
Iﬂ)
‘_h
<
=
3]
v
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from mirror = 2.6 m

14. (c)

e
mg sin®

f =mgsinf
f = umgcos 6
pumgcos 8 = mgsin 6

tanf = pu

tan@ =

S w

. 4 4
CoSs = ==
Vi6+9 5

S

1
(1 —cos8) =T

h—l—OZ

15. (a)

U f'RT Szw K Cp 1+2 1+2 7
= — = - = — —_= _ = =
M Egn c zgR VI, f 55

4

_ F/a
16. () Y = AL/L

v FL
T AAL
YAAL
F =

L

f=—

_1 YA (yA )"T m
" 2m|Lm '

17. (b) Q = =&




1 80><10-3_2
100, 2x 1076

18. (d)

~ |D
A 0
_.' \ ’

Vv

\/ nd
s = (L)
observed Veound — VCOS 0 0

initially 6 will be less = cos 8 more

“ fopservea MoOre, then it will decrease.
20. (a)
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v

d>R

d> my

qBy
qByd

m

v <

21. (120)

v/2

2m
~ In Horizontal Direction

By Momentum conservation.
v
mv + mvcos @ = ZmEcos a

14+ cosf@ =cosa
In vertical direction

By Momentum conservation.
v
0+ mvsiné = Zmasina

sinf = sina
1+ cos@ =+/1—sin%20
6 =120°

22. (275)

1 2
[ = E SocErmS

PAPER -15 2020

¥'d JEE MAINS PYQs




Ke-

315 1
——=5X 8.86 x 10712 x 3 x 108 X E2¢

Eps = 275

23. (1050)

logp =logk® + logm — 3logd
diff.

d dm dd
dp _dm

p m d
=60+3%x15=10.5%

24. (5)

250k v,

/ ¥
P, pv = nRT

PAPER -15 2020

p,v, =nR250

25% will dissociate
out of 100

out of 100

3n . .

" molecules will remain same
S

n n

. mole become — >

~ Total molecules used
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3n
4

+n_5n
2 4

%
P,2V; = 2% R - 2000 — (ii)
Eq. (iifi)

2p,v;  5nR x 2000
piv;  4nR x 250

PZ _
P_1_ 5
25. (33)
L=50mH,
t 30v Q

di _

Vp +50x1073(=10%) =30+ 2 x 1 =vq
Vp—Vq=35-2=33

26. (b) Brass - (copper Zinc)
Bronze - (copper tin)
27. (c) [MnBr,]?~

3d 4s 4p
v (AT T TFTR
(AT [T T ]

sp’(tetrahedral)
5(5 + 2) = 5.9BM

28. (a)

3

Fe, N(s) + EHZ( g) = 2Fe(s) + NH;( g)
A =1 3 -1

B 2 2
K
K—p = (RT)A" = (RT)"%/2
Ke = Gy = Ko (RDY?
29. (a)
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0

X .
/\(_\ Ozonolysis CH.—CHO + HH
(C)
(R) (B) lLiAIH4
>
lZnCIZ/HCI

A
(turbidity in 5 min)
30. (d)
k] _ AH° (1 1

In(10 _AH°{1 1}
n(10) = %1298 373

373 X 298 x 8.314 x 2.303
75

= AH° = 28.37 k] mol~2
AG;, = —RTyIn(K;) = —298RIn(10) = —5.71 kJ mol~
AG, = —RT,In(K;) = —373RIn(100)

= —14.283 k] /mol

32. (c)
A-P1 B — P2
C—-P3 D - P4

Rate = K (conc.) )°rder

log( rate ) = log(K) + order log( case )
yc+m:-x

Straight line

Slope = order

According graph

d > b > a > corder of slope

33. (¢)
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OO 3
OO

34. (b)
4-Methylpent-2-ene
Can show G.I.
35. (d)
36. (a)
CH,
KOtg,
CH;—CH—CH—CH, ————> (:Hs—(I:H—CH=CH2
0S0,CH, CH,
loaszoz
CH,—CH—COOH + HCOOH
CH,
37. (b)
CH, CH, Br
2HBr :
Br
NO, NO,

38. (c) Order of pKj
N(CH,), N(CH,), NHCH, NHCH,

< < <
OH CN
OCH,

39. (c) Tk + temp. above which formation of micelles takes place.
40. (b) Tranition elements = 21 to 30

37 to 48
57&72 to 80

¥'d JEE MAINS PYQs

41. (b) From ziegler - Natta catalyst HDPE is produced, HDPE is closely packed and are chemically inert, so used to

make backet and dustbin.
42. (d)
X2

= x 1000
27 [eMy + (1 — x,)M,]/d
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_ 1000dx,
27 My + (M — My)x,

43. (d) (a) Liquid nitrogen is used as a refrigerant to preserve biological material food items and in cryosurgery.

(b) N, is diamagnetic, with no unpaired elctrons.

(c) N, does not combine with oxygen, hydrogen or most other elements. Nitrogen will combine with oxygen,
however; in the presence of lightining or a spark.

(d) In iron and chemical Industry inert diluent for reactive chemicals.

44. (b) Order of solubility of sulphate of Alkaline earth metals
BeSO, > MgS0, > CaSO, > SrS0O, > BaS0,
45. (¢) Environmental chemistry - safe for teeth

-3, 4% 3
48x10 xgn(3cm)

46. (750) moles =

RXT

4 3
P><37T(12 cm)

RT

moles =

Px144x12=48%x9%x3x 1073

P = 27 x 1073
"~ 36

o 27000 < 10-6
36
~ 3000 106
4

P =750 x 107° bar

47. (5) AT, =i X Kp X m
ix01xK,=3x0.05%xKy,x2
i=3

[Cr(NHs)s - CI]Cl, - [Cr(NH;)sCl]*2 + 2C1™

x=05

48. (11)

10 6o 2 x t(hr) x 3600 x 60%
122 - 96500

t(hr) = 96500 _ 10.98h

(hr) = o077 ~ 10-98hr

= 11 hours
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49. (50%) Carius method

wt of AgBr molar mass of Br

% of Br = X 100 x
%o of Br wt. of organic compound AgBr

188 80 15040 S0
= — X — X = — —=
1.6 188 300.8 0

51. (a)

{z=x+iy €c:|z| —Re(z) < 1}
|z| = x? +y?

Re(z) = x

|z — Re(z) < 1
=>Jx2+y2—x<1

= Vx2+y?2<1+x

>x2+y2<1+x%+2x
) 1
=y SZ(x+§>
52. (d)

pV(~pAQ)
A~p)A(VQ)
tA(pVaq)

pVvVq
~@PVvVEprAg)=~(@VQ
=(~P)A(~q)
53. (¢)

dy_
dx

J1+x2+y2 +x2y2 +xy 0

d
\/(1+x2)(1+y2)+xy%= 0

V@ +x2dx y p

=- y
X /1 + y2
Integrate the equation
V1 + x?
| dx = —[ —=2—dy
X 1+ yZ

1+x2=t?> 1+y%=2z2
2xdx = 2tdt
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t
dx =—dt
x

2ydy = 2zdz

t-tdt zdx
f =122

t?

t?—1+1
fﬁdt:—Z-FC

1
fldt+ftZTdt=—Z+C

PAPER -15 2020

1

t+ l<t_1)— +

2 \ex1) T 727 €
V1+x2—
1+x2+—ln< >=—w/1+ 24C

V1i+x241 y

J1+y2+/1+x2 L <x2+ +1>
X ——n

g Zri-1

54. (d) Let tangent of y? = 4(x + 1)
Littyy=x+ 1D+t 2. ... (D)
and tangent of y2 = 8(x + 2)

Lz:tzyz (x+2)+2t22

tit, = —1

ta (1) —tq (i)

tityy =t (x+ 1)+ ty -t 2

tit,y =t (x+2)+2t,% t;

(t; — tx + (tp — 2ty) + tot (t; — 2t,) =0
(tz —tx+ (t; —2t)) — (t; —2t3) =0

(ty —tx+3t, —3t; =0

=>x+3=0

55. (b)
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(-1/2, 1/2) (0, 1)

(=1/2,~1/2) (01_1)(1/2, -1/2)

56. (c) Plane through line of intersection is
x+y+z+1+A2x—-y+2z+3)=0

It should be parallel to given line
01+2)-11-)+11+2)=0=>21=0
Plane:x+y+z+1=0

Shortest distance of (1, —1,0) from this plane

VIZ+12+12 3

57. (b)
58. (b) F; —» 3 members

C1-1+0+1] 1

F, — 3 members

F3 — 4 members

No. of ways can they be seated so that the same family members are not separated
=3Ix 3! x 3! x4! = (334!

59. (b)

xX+y+z=2

X+2y+3z=5

x+3y+Aiz=u

has infinitely many solutions
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60. (a)

cos?x 1+ sin®?x sin 2x
1+ cos?x sin? x sin 2x
cos? x sin? x 1 + sin 2x

Ry >Ry —R3,R3 2R3 — R,

-1 1 0
1+ cos?x sin®?x sin2x
-1 0 1

= —1(sin® x) — 1(1 + cos? x + sin 2x)
= —sin?x — cos?x — 1 — sin 2x

= —2 —sin2x

~ minimum value when sin2x = 1
m=-2—-1=-3

~ Maximum value when sin 2x = —1
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(m' M) = (_3' _1)

61. (c)
P'(0,2,N3)
0 :
\ x=1
Equation of P'B — y — 2v/3 = tan 120°(x — 0)
V3x +y=2V3

(3, —/3) satisfy the line
62. (b) case |

E,0,E 0,EO,EO0,EOE

2b=a+c— Even
= Both a and ¢ should be either even or odd.

_%C+%C, 5

11c, 33
Case -2

0,E,0,E,0,E,0,E,0,E,0

_ %G+ °%C, 5

- ucgy 33
Total probability = % X :—3 + % x % — %
63. (d)

64. (b)
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3200 3 9100 3 (8+1)100
tt -t -1

{100C01100+ 100C1(8)199+ 100C2(82)198+ v 100C1008100}
8

3 {100(:01100 + 81(}

8
1+8k (1

=15 )= lg e
1

~8

65. (d) Let foot of perpendicular is (h, k)

(h k)
Q ‘\‘:U' \:

2 2 .
= +2 = 1(Given $)$

2 1
a=2,b=vZe= /1__=_
1”2

- Focus ( ae, 0) = (v/2,0)

AN

Equation of tangent

y=mx+ \/m

y=mx+ \/m

Passes throguh (h,k)(k — mh)? = 4m? + 2

line perpendicular to tangent will have slope

1
m

0= ! V2
y=0=-—(x-v2)

my = —x + V2
(h + mk)2? = 2
Add equaiton (a) and (b) k?(1 + m?) + h?(1 + m?) = 4(1 + m?)

h? +k* =4
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x% + y? = 4 (Auxilary circle)
= (—=1,/3) lies on the locus.

(x—1)2 2
66. (d) lim,._, <M>

(x—1)sin(x—1)

Using L-Hopital rule

= lim

2(x—1) - (x —1)%cos(x — 1)*—0 /0
=1 (x —1) - cos(x — 1) + sin(x — 1) (_)
2(x —1)3 - cos(x — 1)*

(x—1) [cos(x -1+ Sl?x(x )1)]

2(x — 1)%cos(x — 1)*

(x—1) [cos(x -1+ Sl?x(x i) )]
2(x — 1)?cos(x — 1)*
sin(x — 1)
(x—-1)

= lim,_4

= lim,_4

= 1lmx_)1
cos(x — 1) + ——==

on taking limit

=—=0

1+1

_E—a)? (E-a))?
67.(d)S.D.—\/ 2 ( )

n

68. (C) x? — 64x + 256 = 0

a+f =64
aff = 256
a3\ /8 31 1/8
) (B
=) (@)
a+p 64 64

@B (2565 32

' f(t2)—1(ty)
69. (a) /() =ve = ———

ty—t;

a3 — ) + b, — 1)
) —t1

=a(ty+t,)+b=2at+b
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L+t
M S
2

70. (b) I, = [, (1 — x50)100x
I = [ (1 —x59)(1 — x5°)100dx
— fol (1 — x50)100y folxso(l — x50)100y
I, =1; — folx —x*9(1 — x50)100 gx
: 1
By using by parts
1-x0=t

—dt
= x¥dx = —
x*dx = =

Lo (_1) (1 _ xso)ml 1 p f L (_1) (1 _ x5°)101
z—n 50 101 s “o\50 101

fol (1 — x50)101

5050y X

12211—0+

5051I _
5050 2 1

, _5050I
27 5051 ¢

5050
%= 5051

71. (4)

V3|d@+Db| +|d— b
=32 + 2cos0) + V2 — 2cos 0
=6(V1 + cos0) + V2(1 — cos 6)

.0
sin>

< /(2\/5)2 +(2)2=4

72. (5)

=23 +2

0
cos >
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C
N/
1

. X

1

——C0 —P

x> M4—10-E’—>
K— 10—
(MD)? = x? + 82 = x% + 64
(MC)? = (10 —x)? + (11)? = (x — 10)2 + 121
f(x) = (MD)? + (MC)? = x? + 64 + (x — 10)? + (b)
Differentiate
f'(x)=0
2x +2(x—10) =0
4x=20=>x=5
f'x)=4>0

at x = 5 point of minima

73. (5)
74. (80)
D
h-y
75 % l F
X = E T
52 0 y
300 a)
A€<—x—> B zZ G

x = 80cos 30° = 403
y = 80sin30° = 40

InA ADC

h
tan45°=X >h=x+4+z

+z
>h=40V3+z

In AEDF
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h —
tan 75"—y
Z

h — 40 h — 40
z 2++3

Put the value of z from (i)

2+V3=

h — 40
2+4/3

h(1++v3) =40(2V3+3—1)

h—40V3 =

h(1 ++/3) = 80(1 +3)

h =80

75. (28) A & B are set

No. of subset of A = 2™

No. of subset of B = 2"

2M =2" + 112

2M — 2" =112

2n(2m " — 1) = 112
2n(2m T —1) = 2423 - 1)
n=4 m-n=3

m—4=3>m=7
m.n = 28

PAPER -15 2020

¥'d JEE MAINS PYQs




