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1 (b)y=u,t+ %ayt2

y = 5t+%(d)t2

y = 5t + 2t?

and x = 0+ 2 (10)(t2) = 20
t=2s
>y=10+8=18m

2. (a) T = MBsin 30°
0.0leMBG)

MB = 0.036

W =AU = 2MB = 0.072]
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3. (a) By property of electromagnetic wave spectrum.

4. (b)E, = —=

T (x2+a2)3/2

—dv _ Ax
dx (2 +a?)i

Ax

1’4 x

fo dv = _foo—(xz +a2)3/2dx
_ A

V= (x2 + a2)1/2

5. (a)

6. (b)

Pp=05W

i.(2.5) =05

i=1/5A

P, = (%) (0.5) =0.1W
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E+
E E E,
0 = B I+
 — < E_
0 o,
>E < E
0 0
E
E
E, E.
|E,| > |E_|
6 > 45°

mg
Fy,
Fp—mg=ma = m =
g+a
V- pwd
m =
g+a
4/3)ard - p,, -
mz(/) Pw g=4.15gm

g+ta

9. (b)

u(b) (3771) _ 3u

A7 2@)(2n)  4a
K (STR) _ 5u

B~ 2@2a(2n) 8a
By 3u_8a

= X—=26:5
BB 4a 5[1

_ my;—m; 2m,
10. (C)Vl_m+m. 1+m+m.u2
1 2 1 2

%—m/B
Vi=m———Vo=Vo/5
7+m/3
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A= h =5 h 51
m Voo 'm.v -0
7’5 20
AA=4AO
11. (a)
I |4} I11 IV

There will be total 4 collisions in each collision K.E. decreasing by 50%

E =g =5 g5y
Fm2ti 16 07

i.e. 93.75% loss

12. (b)

Vo

N

> (X1 "H,)

fo
¢ =hfy = 6.62x 10734 x 5.5 x 104

=36.41x10720] = 2.27eV
13. (c) Heat loss by water

Q = m,,sA0

- (ﬂ) - (4200)(25) = 21000 ]
1000

and Am;L = 21000

21000

= 3% 108 % 103gm = 61.7grams

m;

14. (@) p = pycos? wt

Po
Eavg=<p>-T=?T

po 2m 1073 x 3.14
Eag = (P).T=2 = = ——

— —4
2 w 31.4 =107
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15. (d)

1.5 = (2n, + 1)1/2
5=n,1

n, &n, are integer
n=1n, =5

n, = 2,1n, is not integer
n,; = 3,n, is not integer
n, =4,n, =15 1=1/3
16. (d)

17. (b)

q
A —_
qq/Jrq

1 4q-q 1 4q-q
" 4me, (3d/2) 4me, (d/2)

1 @) (3

"~ 4meg \d 3
4q°

=)

37'[50 -d

decrease by (—)

AU

18. (a) = V, h curve will be parabolic

— downward velocity is negative and upward is positive

— when ball is coming down graph will be in IV quadrant and when going up graph will be in | quadrant

KIAT

d
19. (a) 22 ="

20. (¢)
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W

v

21. (10553) - = 9124

in Paschen series

1_R(1)_R
Ay \32) 9
1_R(1 1) 7R
A \32 42 144

144
(/1, —/15) = (T - 9) R = 10553A

22. (266)
(0.2) (3R) (T - 200) = (0.05) (3R) (400 — T)

T =266.6K

23. (11)




Ke-

B

F G
Let I, = kmc?

o= (7)) = (5

and Iapg = Igpg = Igpc =1

51
>1=2
16

Iy 11i,

Iremaining =2+ 16 - 1_6

24. (6.25) L = 20,f, = 1 cm,M = 100

M= <1+D)
Up fe
L D

M:_<1+_) [VO =~ L,uO zfo]
fo fe

on solving we get
fe = 6.25 cm
25. (20) If(x)f = lia)i

MR?
Ii = >

2 2
MR®  M(R/2)

s 6 o= ()

P -
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4

!

w = E(A)
loss of K.E. = 122 x 100 = 2= /D 100
w? — 32w (E) 80
25\ (1——)x100
w? 100
=20%
26. (b)
CH,
COOH
3 1
4 5
Br
4-Bromo-2-methylcyclopentane carboxylic acid
27. (a)
28. (c) 0%~ > F~ > Na® > mg?*
29. (¢)

‘ |1 5 I o me-shifting 5
OH
: (85%) ;ea
N\

(15%)
30. (d)
31. (b)
32.(a)
Hemiacetal
Meltose
OH
33. (A)

34. (d)
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/l\ /IK dil.H,S0, /j\ %_OH

©
lZnCI:/HCI

%c.

(Immidiate white
turbidity)

35. (c) Lime stone finally goes to slag formation
CaCO3; - Ca0 + CO,
CaO + Si0, — CaSiO;
slag
36. (a) For ideal gas

ov
6V T

SH
= 0&—

-0
6VT

(a) Hence function of temp. only.
(b) Compressibility factor (z) = 1 Always
(C) Cp,m - Cv,m =R

(d) dv = nCy%,dT for all process

37. (b)
COOH COOH
@ BrZ/FeBr @

(Only comp.)
NaOH + CaO/A

CH,

38. (b) At equilibrium

Rate of forward = Rate of backward
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Rate

>time

A\ 4

Eq

39. (d)
40. (b) Three linkage isomer NO3; ONO™
41. (a)

@® @
A A
oM
®  (B)
N O o,
C© @

Order or stability

e

(B) > (4) > (€) > (D)

42. (d)
43. (¢)
44. (d) Z = 101 - [R,]807s%5f13

Actinoids

Z =104 - [R,]®67s25f 14642
4™ group element

Ans Actinoids & 4™ group

45. (b) Li,0,Na,0, K,0,
46. (3)

PAPER - 11 2020
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0
Il
Q(IZH—CN —_— QCH—(IZ—C:HS —
CH, CH,
(A)

O

3 chiral center is present in final products

47. 550 = - X Ppeou,, T3 X PeHy,

1 0 4 0
560 =§ X PcgH,, + g X Pc,H,¢

Pe,H,, =[560 X 5 —550 x 4]
= 550 + 50 = 600 mm of Hg

48. NZ + 3H2 — 2NH3

2800 g1000 g
100 mol500 mol

L.R.

mole of NH; produced = 200 mol
mass = 3400 g

49. (60)

t750, = 90 min = 2 X'ty

ti/2 = 45 min

In(b) .t —1 {100}
45 0% = M0

tepo, = 45)(—
60% 0.3

t60% = 60 min
50. (85)

H,0, + Kmn0O, » Mn*2 + 0,

0.316

[moles of H,0, ] x 2 ZEXS

moles of H,0, =5 x 1073

mass of H,0, =170 x 1073 g

«  GHs
(IZH—(IE—C:HS
CH, OH
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170x1073
0.2

% purity = X 100 = 85%
51. (b)

xy' —y= xz(xcosx +sinx)x > 0,y(n) =n

1
y' - 2V = x{xcos x + sinx}

1
—Jzax - 1
ILIF.=e /3% =¢ f"x——;

cy o= - + sinx)d
syeo=l x(xcosx + sinx)dx

%= [ (xcosx + sinx)dx
y d .

LAY d

, fdx (xsinx)dx
%zxsinx+C
=>y=x%=sinx+cx

X=my=m
n=nC=>C=1

m nw? m
y=xzsinx+x:>y(i)=7+5
y' = 2xsinx + x?cosx + 1
2

y" = 2sinx + 2xcos x + 2xcos X — X“sinx

@)=2- =G @) =23

52. (a) X720 *°7"Ce

= SOCG + 49(:6 + 48(:6 + -+ 31C6 + 30C6
add and subtract 3°C,

Using

nCr+ n 1 = n+1Cr=> 30C6+ 30C7 — 31C7
31C6+ 31C7 — 32C7

Similarly solving

51C7 —30C7

53. (b)
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-DH+3)=0
[x] =1or[x] =-3
x €[1,2)&x € [-3,-2)

2 2
54. (0) -5 =1

9 9
P

) 2 bZ
Equation of normal = % + Ty = a%e?

atx -axis=>y =20

a’x
T:azez:x=3e2=9
e?=3
e=+3

b2
e?=14+—==3

a
b? = 2a?

put in equation 1

9

9

9

—_—_— = —_—= 2=_
a? 2a? :Zaz 1=a 2
9
2 2
B , = —’3)
(a=,e%) (2

55. (¢) L. R = 22 = 10

d(Omax =5 =¢€

) b2 4 b?> 5

e~ = _——_—— = - _—
a2 9 az 9

bz 5

;—gfrom(a)

5_5=> _y

a 9 a=
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a’+bh?=45+81=126

56. (d) f(x) = [ =2 dx

(14x)2
x = tan?t

dx = 2tantsec? tdt
tant. 2tan tsec? tdt

feo=J p—
= 2/ sin® tdt
3 t T
= = = —
x 3
1 t T
= = = —
X 4

T

A F© - f@) = [Z (1 — cos26)dt = (t _ %sin 2t> V3
4

4

T[+1
12 2

Bl wix

57. (b) T, = 1 — (2n)?(2n = 1)
=1-4n?(2n—1)

=1-—8n3 + 4n?

Sy =31 T, =n—Y8n%+ Y4n?

nf(n+1)? 4n(n+1)@n+1)
7 6

=n-

2
=10—2><100><121+§><10><11><21

=10 — 24200 + 1540

=10 — 22660

~ Sum of series = 11 — 22660 = a — 2208
a=11,8 =103

58. (a)

x 2
f (xsinx+ cosx) dx

XCOS X

XSecx - —— S dx
—— (xsinx + cosx)

1
-1 secx + xsecxtanx
xsecx|———— | + - dx
xsinx + cos x (xsinx + cos x)
—xsecx j (cosx + xsin x) —xsecx

+tanx + C

: : X =—
xsinx + cos x cos? x(xsinx + cos x) xsinx + cosx
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59. (0) f(x) = |x = 2]

ifx>2 =|x—4|

909 =l =212/ ={ ;25 = | —x|

i o (g0 — F(0)dx

f(X)A

(0,2)

0 2 B

= [ 9(x) = [, f(x)dx

= fozxdx+f23(4—x)dx—f02(2—x)dx—f23(x—2)dx

- (3), (=5 +G2),-(5),

- X —— — — X — | = — 4X

2 0 2 2 2 0 2 2
9 9

9 9 3 N 7 5
=2+{6——}—2—{——4}=2+E—(2+—)=——§=1

2 2 2 2
60. (a)
. x -2 3
a-(bxc)y=|[-2 x -1
7 -2 x

= x{x? — 2} + 2{-2x + 7} + 3{4 — 7x}
=x3—-2x—4x+ 14+ 12 - 21x
f(x)=x3—27x+ 26
fl(x)=3x2-27=0>x=43

Max at xy = —3
nd=(-3,-23),b=(-2-3,-1),¢=(7,-2,-3)

d-b+b-C+C-d=6+6—-3—-14+6+3—-21+4—9
=25—47 = —22

61. (D)AB=vV4+1=1/5

1
EX\/EXXZS\/g

x =10
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1

Map )

mpc =2 =tanf

2 1
~sinf =—,cosf =—
V5 V5
by parametric co - ordinatesa = 1 4+ 10 X % =1+2V5
4 C(a,b)
X
A(1,2) B(3,1)
0 » X
62. (a)

f)=8,f'(b)=5f(x)=1f"(x)=4
x € (1,6)

[ f0 = [, 1dx

fG)—f(b)=3

£(5) =11

also fzsf”(x)dx > f254dx

fGB)+f'(5) =28

f'(5)—f'(b) =12

£'(5) = 17

63. (b)
64. (b) u

__2z+i
z—ki’

Zz=x+1y

_2x+i2y+1) x—i(y—k)
TTXrio k) x—i(y—k)

s 2x2+ 2y + 1)(y — k) +i{2xy + x — 2xy + 2xk}
x%+ (y — k)?

Re(u) + Img(u) =1

2x2+ Ry + D(y—k) +x + 2xk = x?> + (y — k)?
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aty-axis,x =0

2y + D —k) =@ —k)?
2y2+y—2yk —k =y% +k? - 2yk
y2+y— (k+k?) = 0(yy,y2)

diff. of roots = 5

V1+4k+4k2=5
4Kk% + 4k = 24
k24+k—-6=0

(k+3)(k-2)=0

k=2
65. (d)
c isl[c is]_ _[c2—s% 2ics
[is c”is c]_z[ 2ics c?—s?
5 [COS(249) isin(240)
isin(2*0) cos(2*6)

a =d = cos(160)

b = c = isin(166)

a? — b? = cos?(166) + sin®? 1660 = 1
66. ()

5+7+10+12+14+15+x+y_10
5 =

x+y=17

739+x24y?

variance = —100 = 13.5

x?+y? =169
~x=12,y=5
lx—yl=7

67. (d)

|

PAPER - 11 2020

cos 260

- isin 26
isin 26

cos 29] (where ¢ = cos0,s = sinf))

¥'d JEE MAINS PYQs




m(’GP PAPER - 11 2020

A B

AUB=13—-x <100

x = 39
also x < 63
68. (d)
P 49 ~q qVp pe~q (qup) = (pe~q)
T T F T F F
Ss=T F T T T T
F T F T T T
F F T F F T

S, is not correct

~q ~p ~peq ~qA(~peq)

T T = 'O
I
—3 1 3
- =T
SRS
o

S, is false

69. (d)

B(0,15)

D(a,10)
15

10

A -
(0,0) (a,0)

equation of AD:y = 1%’(

i XY
equation of BC: iy 1

. 3y+2
:>ay Y _ N Y 3’:1
10a 15 30

5y=30=>y=6

70. (a) (a +V2bcos x)(a — V2bcosy) = a? — b?

¥'d JEE MAINS PYQs
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diff both sides w.r.t y

d
—V/2bsinx - é (a —V2bcosy) + (a + V2bcos x)(V2bsiny) = 0

T b by @t b)) =0
= = — = j— o
x=y=g=—g @D+ @+h®)
dx_a+b
dy a-b»b

fx+y) =)+ f(y) +xy* +x%y
71. x=y=0

f(0) =2f(0)=f(0)=0
Partially diff. w.r.t. x

fx+y)=fx)+y*+2xy
x=0y=x

f'(x) = f'(0) +x?
fl(x) =1+ x?

[ _ 4

given lim,_,, —

3
X
.~.f(x)=x+?+c

by L' hospital
putx=0=c=0

o 116
m =

x-0 1
f'(3)=10

1

(x+4y—-z+7)+ABx+y+5z—8) =ax + by + 6z — 15

1-312 44+2 —-14+51 7-82
a b 6  -—15

15 —751 =42 —482

=27 =271

A=-1

~planeis —2x +3y —6z+15=0

L_|6*6+6+15
| va+9+36 |

73.
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1 -2 3
2 1 11=0
1 =7 a

1la+7)+22a—-1)+3(-14-1)=0
a+7+4a—-2-45=0

5a =40

19 -2 3

Dy=|b 1 1|=0
24 —7 8

=298+7)+28b—-24)+3(-7b—24)=0
=135+ 16b—48—-21b—-72=0
15=5b=>b=3

a—b=5

74. (8)
2x?+3x+4)1° =322 ja,x"
a, = coeff of x7

a,3 = coeff of x13

o @@

for x”
pqr
3 1 6
2 35
1 5 4
0 7 3

_23-3-10! 10!122-3% 10!'2-3°> 10! -37
a7 = 3!6! + 213!15! * 514! + 713!

for x13
pqr

6 1 3
5 3 2
4 5 1
370

5 2%-3-100 25.3%.100 2*.3%5-10! 2%3-10!  a,
a®? = + + + oo
6!3! 5!312! 415! 317! a3

75. (3)
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1

9
P(H) = 253 P(M) = =

P(H)+PM)-P(H)+PM)-P(M)-P(H) + -

1

=1-P(M)" =

9 n
-3
10

(5) <3
10) 2"

I\

1
4
3

v
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