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1. (b) mve =lw

1
Elwz = (m + M)gl.om (1 — cos 9)

1 (mvt)?
2 1

=(m+ M)g¥t.,, (1 —cosb)

= (G1) =2
—\3 3
36><3_3x10x2
2%x5 3

27

—=(1-
0 (1 —rcosB)

(1 —rcos®)

9=1 27
cosf = 0

523
CosU = 50

0 =63°

2. (a)
B winaaan

¢=12m
m = 6kg

A 4
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R=

Vv 1
i 10mA

_ 1000 1004
T

4. (b) Least count = 2% = -~ = 0.2 x 10~2 = 0.002
50 500

when we multiply by division no.'s

it must be even because L.C. is 0.002

dr
2nre

5. (d)dR =p

P bl
de—anfa rdr

__P b
R =2 (IR
__P E)

R= 2t In (a

cell

r=R
For Max heat transfer

6. (b)U="LnrT




[(’GP PAPER -9 2020
6

U=-nRT
51

U=3nRTn=1

U = 3RT
7. (b)
¢ = BAcos wt
do .
€ = — = BAwsin wt
dt

€ = Brabwsin wt
€y, = Bmabw
€2 B?m?a? b?w?
P= n = T(sin2 wt)
B2m2a2 b2w?
P =5k

8. (d) irreversible adiabatic — Because Energy can not be restored.
9. (b)KEpax = he_ ¢
Ay

hc
3KEmax Z - ¢
3 (hc ) _ hc
A A
3hc hc _

P M
3x1240 1240 _
500 200
$ =06
10. (a)

QO
5O

q; +q; =9uC
Ka, _ K,

2 1

3R 3R

q1 = 29,
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3q, = 9uc
qz = 3puc
qq = 6buc

11. (a) N = Nje ™

()=
Ny
9
.Mt
16 ¢
E —At/2
Ny
1
N _ ( 9 )E _ 3
No \16/ 4
12. )M =d.V
M = drR?L

R? L2
[=M|—+—
( 4 + 12)
M L2
4dnL
3 ML2
“\zamL T 1z

di M?2 (—1) 2LM

i _sar\z) T 1z T
MZ  2LM

4 dml? 12

drR*L L
4dnl? 6
R2_2

12 3

R 2 L 3

_= [ == |—
L 3 R 2

13. (b)

v = GM>< 3
0 R ~ 4|2
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Re
909
R vV
mVyR, = mVR
> GMR =VR
2 |R, ¢
GMm 1 GMm 1
- R, +§mv0=—T+§mv
GMm 1 3GM GMm 1 3GMR?
- +t-Mmz—=———+-mz-——
R, 2 2R, R 2 2R, R?
1 3 1 3R,

By further calculating
R = 3R,

14. (d) P, = Py + X
R,

101—1+4T
01 = R
001—4T
M=%
4T

0.02 =—
R;

0-3-()

_500x107°
~(0.05x1073)

9_5><10‘2_ 5
N 5 100 x5




ik
5 180

0 =100 5xn
f° =0.57°
16. (d)

PAPER -9 2020

f =750Hz, Vs = 20V, R = 100Q, L = 0.1803H

C = 10uf

S=2]J/°C

Z=R2+ (X, —X.)? = \/RZ + (anL —

2

su7c)

|z| = \/(100)2 + (2 X 3.14 x 750 x 0.1803 —

|Z] = 8340
In AC

P =V, imsCOS P

Vins R
p= JJms B
(Vs 1Z] |Z|)
P—(V““S)ZR
1Z]

P—<20)2x100—00575 S
~ \834 o J/
P Xt = SAO

o 2(10)
"~ 0.0575

t = 348sec

17. (c)

1 2
2x3.14 x 750 x 10_5)
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tan30 =

Ql xR

_ X

" tan 30
_5x 1072
=

V3
d =5V3x1072

6 X ugIN
p =2 H

amd (sinf; + sin8,)

tol 50X 6
—_ X -
4w 543 x 1072

10 X 6 X 100 /4]
p-10mgx i)
V3 x4

B = 500V3

B = (sin30 + sin 30)

4

18. (a)
E =BC
E=3x10"8x3x108
E=9

ExB
r

S =

> B()

z
E = 9sin[2007(y + ct)(—k)]

19. (c) F = q(Vx B)

F =1075(21 + 3] + 4k) x (51 + 3j — 6k) x 1073
F = (—30i + 32j — 9k) x 107°

20. ()
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Q G
750uC > F—
— >

> ——
A 15uF Q. guF

Q, = CV = 8uf20 = 160uC
Q, = 750 — 160 = 590uC

21 (9) 11(1)1 = (1)212

MR? 5 MR?
+mR* |w, = w,

2 2
2mR?
1+ W w1 = Wy
2 %X 80
<1+ 200 )‘”1 = ®2
(l)z = 0)11.8

2nf, = 2nf; X 1.8
f=5%x18=9

22. (1.58)

15cm

............ 15cm

15cm

15 1
“\/1125 V2
_ V1125

T NG
_|u1zs
k= 1350
u=1.58
_ N _isg
F=T00 —
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23. (150)

m = 0.15 kg

0.2m

2

u
u
u=20m/sec

Fd = -mv?
2mv

0.15

I
T

2x10x 20

F

1 .
FX02=-Xx—%x400

2 100

~ 15%200 X 10

100 x 0.2

—F

=150

—3000

&

~

24. (101)

0.015

0.2

v

Il 5cm

2T
pgr

PAPER -9 2020

> u=20m/s
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hpgr

T =

2

_ 15x1072x 900 X 10 X 0.015 x 1072
N 2x103

T = 101milliN/m

25. (20)

AV = vyAT

Vi¥1 = V22

500ccx 6 X 1076 =V, x 1.5x 107*

_500x6x107° 30
m= 15%x10~% 15

Vi = 20cc

26. (c)

27. (a)

2HCI + CH,COO-— CH,COCH + OH-

10 20

X 10 10
1

Acidic buffer
28. (c)

NO,
NH,
(A)© Sn/HCI, ©/
CN
CH.NH,
(B)© LiAIH, @/

CH,CN

CH,CHO
(©) (i) SnCl, + HC|

(ii) H,.O

NH,
) @ NaNO @

Diazo compound and inorganic nitrogen can't be estimeted by kjeldal method.

+ NH.CI

29. (d) Less than 300 K (factual)
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0 q Nonsuper imposable

P M.L.

optically active

cis — [ CrCl, (ox) ]3_ (ox = oxalate)

-
-

CN {/ CN

e’ i
re ! POS optically inactive
= en P Y

trans —[Fe (NH, ), (CN), [
cl

D\I.;D
(

i Cro
VI ) — POS optically inactive
0] | @]

Cl

trans — ['Crl[ICI2 )(ox }:]3_

CN
NH CN
el
/l\ — POS opticaly inactive
CN

NH, CN

cis - [Fe(NH,), (CN), |
31. (¢)

N=C_ C=N

C
7N

H® H

has most acidic hydrogen among given compound, this is due to strong - M effect of —CN group which stabilize -ve
charge significantly.

32. (d)

Au + HNO; + HCl > HAuCl, + NO + H,0
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Pt + HNO; + HCl - H,PtCl, + NO + H,0

aquaregia

33. (a) Novestrol

HO

It can reacts with Br, / water due to presence of unsaturation, with ZnCl, /HCI due to —OH group and with FeCl; due
to phenol.

34. (¢)

CH
Ay oCH, :

5

(optically inactive)
35. (a) B.O.NO™ =2
BONO + 3

BONO 2t =25

BONO = 2.5

B.0O o
B.L

36. (b) conceptual Glycerol is separated in soap industries by distillation under reduced pressure
37. (d) Refer enviornmental chemistry

It emits CO, that combine with mositure of atmosphere and forms H,CO (carbonic acid)
38. (a) p = KyX mol fraction of gas in liquid.

On increasing tamp, ' Kj;  increases

Hence solubility {

39. (d) [Ti(H,0)¢]3*Ti3*3 d* in octahedral field of ligend

€g

3d*
i

CFSE = —0.44,




Ke-

CESE = —0:4x20300
83.7

= 97 k] mol

40. (a)

41. (b)

CH,—CH, CH 00—

3

PN

©

lCrOB—HQSO;
\)<O

(#B)

OH

42. (b)

C—
|
6]
lH o/H’
+

CH, CH CH,—CH,

3

\)\/COOH

(B)

PAPER -9 2020
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43. (d) Diameter of dispersed particles should not be much smaller than wavelength of light used. Refer topic surface

chemistry
44. (d)

Ionic

C

NaCl
45. (b)
O 0]

HO OH OH

P — OH bonds = 4
P = O bonds = 2

P—0—Plinkage =1

46. (47%)

XGlucose — 0.1

>> Cpgp, attemp'T’

Z1No” Doy
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% of B 0.1 x 180 100
mass 7o oL glUCOSe = 5 1< 180 + 0.9 x 18
1800
18+ 16.2
1800 y
T332 7"
= 52.63%
= 53%
~ mass % of H,0 =47%
47. (100)
Vol. strength = % X M
=99.73
=100
. ZXGMM
48. (143) Density = Naxa?
7 % 2.7 %1072

2.7 %103 =
0 = 5023 % 105 x (405 x 10-12)3

Z = 6.023 X 405 x 405 x 405 x 1023-36+3+2
Z = 6.023 X 405 x 405 x 405 x 1078

Z=4

FCC

4R=+2xa

405
R=——-x10"12=14321%x10"2m
22

= 143

49. (8)
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|
H
(Simplest optically
active alkene) X fA
H

+
C:Hs
Total 8 organic cH —*{I:—:::H —_CH
products are 1 1
possible H X (4)
+
Esz
{:Hé—*tI:—CHz—CH)—x
H X (2)
50. (58)

Energy of photon = 2.3 — E_;; { for Na}

Energy of photon = 2.25 — E ., { for K}

E.n{ for 'Na'}+0.05 =E,;{ forl 'K’}

0.22 + 0.06log[H*][CI"] 4 0.05 = 0.22 + 0.06log[H*][Cl~]
6log(1072) + 5 = 6log[H*][CI™]

log(10~12) + log(10°) = log{[H*][CI]}®

{[H*][CIm ]} = 1077

[H+]12 — 10—7

H=_" =058
pR=1 =%

=58x%x 1072 = 58 Ans

51. (b)
2. 1P0 = 2
3. 2P1 = 3

4, 3P, =4
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12=13+4= 5+ u.52)+ (1= [2+|3=|4....+051)

=152 +1
52. (d)

* P(3t?, 6t)

o1

P(3t% 3t)

\'\'P(Bt% 0)

Q(h, 3t) lie on

Parabola
9t =12h

h_3t2
T4

3 3t2 3
Q‘(T' f)

Equation of NQ

242
4
—4t ,
=¥(X—3t)
putx =
—_4( 3t?) = 4t
=3 =
4t 4 t L
= - = —
3 3
1
PN=6t=6'§=2
m=|x 1] [1 1]
13 ¢ 12’
M _1 1_1
¢ 3 12 4
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x—2 2x-—3 3x —4
2x—3 3x—4 4x-5
3x—5 5x—8 10x—17
R, - R, —2R{,R3 = R; — 3R,
x—2 2x—3 3x—4

1 —x+2 —2x+3

1 —x+1 x—5
R3; = R3; — R,

=Ax3 +Bx*+Cx+D

x—2 2x—3 3x —4
1 —x+2 —2x+3
0 -1 3x — 8
=>-1[B-2x)(x—2)—Bx—4)]+Bx—8)[(x —2)(—x+2)— (2x —3)] = Ax>*+ Bx?*+ Cx+ D
=>3x—2x2—6+4x—3x+4+Bx—8)[—x*+4x—4—-2x+3]=Ax>+Bx*+Cx+D

A=-3,B=12,C=-15

B+C=-3

=Ax3 +Bx*+Cx+D

54. (c) 7 = (1,-2,3) + 1(0,3,—3)

P
(4,2,3)

(Ol 31 - 3)

M1, <2 + Bl 3-30)

pm Lb
pm-b=0
(=3,31—4,-31) - (0,3,—-3) = 0
=>O+9A—12+9A=0=>)L:E=E

18 3
m=(1,01)areon2x+y—z=1
55. (d) 2yy’ + 2(—tanx) =y’
diff. w.r.t.x
2yy" + 2(y")? — 2sec’x = y"
Put x = 0 in given equation we get y = 0,1

from@x=0,y=0=y'(0)=0

x=0,y=1=y'(0)=0
from(b)x =0,y =0,y'(0)=0=y"(0) = -2

x=0,y=1y'(0)=0=y"(0)=2

ly"(0)] = 2
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= 2= [fan™ () + o (5}
T an 16 Cco 16

2 T
: —_——
T3
_37r
T2

2 2
57. (@) 5 +% =1

b = a3(1—e?)

3=4(1-¢,2)
1

e]_:—

2

fOCUS = (ialel, 0)

= (£1,0)
Length of transverse axis 2a, = V2 - a, = \/—15
a,e, =1
=e, =2
b =aj(e3 - 1)
b3 = 1(2 -1 = !
2 2

58. () 0% < 5 (M —m)>

( M = upper bound of value of any random variable,

m = Lower bound of value of any random variable)




Ke-

1
gt < 1(10 —0)?

0% <25
—-5<0o<5
oF+6

59. (d) Total Possibilities = (1,3), (3,1), (2,2),

(2,6),(6,2)(4,4)
(3,5),(5,3)(6,6)

fav. = 1= (4,4)

-1
prob. = 5

60. ()

r
3 -r=081624.............

common r = 0,8,16,24

no. of integral term = 33.
L=04+33-1)x8->L=32x8
= 256

61. (a)
s
J gl = |x||dx

even function

Vi
ZJ- T — x|dx
0
T xz”
=2f (n—x)dx:>2[nx——
0 2 0
2
fe
62. (@)D =0

m+1)2—-4(m+4)=0

>m?—-2m-15=0

PAPER -9 2020
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(m—5)(m+3)=0
m € (—o0,—3] U [5, )

A = (o, —3] U [5,)

B =[-3,5)

A—B = (—,-3) U [5,0)
AUB=R

63. (d)

~@A~q) >~pVq
p>(~pVvVQ
=>~pV(~pVvVQq)
=>~pVq

64. ()

2 2
f(x)=0@Bx—-7)-—5+x3-3

3x3
_ 6x — 14 + 9x
3x%
I15x — 14
= |
3x°
+ == +
0 14/15
14
F(x)> 01 x € (—00,0) U (E,oo)
65. (a)
a=3

25 15
- [2a +24d] = —-[2 x (a +25d) + 14d]

= 50a + 600d = 15[2a + 50d + 14d]

= 20a + 600d = 960d

= 60 = 360d

d_1
"6

66. (d)
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[ (5o (e
[ -] (o

-1
=>7+y=ln|ex+1|+c

x=0,y=1
=>—-14+1=In24+c=>c=-In2

-1
:>7+y=ln|ex+1|—ln2

5 e*+1
=>y“=1+4+y|ln >

67. (d)

O<y<x’+1, O<y<x+1
A

\L

/

|

/ 2
=f (x? +1)dx+f (x + 1)dx

(54, + (5 +),

()G +(ero- )
(450
:<322413)+<; :192-;60:%

=

(1,2)

O

\ 4

68. (c)

¥'d JEE MAINS PYQs
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apB
(a + B)? —2ap
_ [ -
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(-2 p)+2)=(37)6

9
=_(9 —p?
20— P9
2 0 1 - o p
69. (a) TEIFS lines are intersecting
F=0+2Di—j+l k
f=(2+m)i+ (m—1)j—mk
compare coff. of £, f, k
1+21=24m |_1=m_1| I1=0
m=20
Lines do not intersect

70. (b) lim,_,o |-

A—x+[x]
y 1—h+h ‘
=0 13 ]

I S D L
lm”ml—h+0y_hhﬂ_

1+h+h
A+ h+[—h]

llrnh—)O
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1A =12-1|

1
/12=/12—ZA+1:>/1=§

PAPER -9 2020

L=2
71. (8)
2 2 2 2
o meE)-or) (6)-(5)
lim, 2\2 N2 8
z) &)
I 11 1 1 e
Mx-02°2'16 256
278=2k=k=8
72. (2)
y=2
r \
r
Q,Z-a
x=3

73. (4)

¥'d JEE MAINS PYQs
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ﬁ(z)zlog?:(E) Zlog%2
5 2
ossl)”
-(3)
2
=4
74. (10)
Ix 1
A= 1 o]
22 =X X 1 X2+1 x]
1 0ll1 1
2 1
A3=[X +1 x]|[x
X 1 [1 0]
:[x3+x+x x2+1
x*+1

44 = [X3+2x x +1“
x“+1

[x4+2x2+x2+1 x3 + 2x
B+x+x x%+1

a;, > x*+3x2+1=109
x*+3x%2-108=0

= (x?2+12)(x2-9) =0
x =43

a11:x2+1:10

75. (4)
e - [ =T -
8
D" =1
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greatest common divisor of m&n is 4
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