FIITJEE

Solutions to JEE (Main)-2020

Sol.

Sol.

Sol.

Sol.

Sol.

JEE-Main-2020 —Sept-3-Second-Shift
PHYSICS, CHEMISTRY & MATHEMATICS

PART -A (PHYSICS)

B

B is L to E and direction of propagation of wave. Also, VB, = Eo

E
B, :TOZEO Mo So

A
P=P = 0.1x20=2x v
= Ww=1mls

1
v, =/2gh =4/2x10x1, KE = Em(vf+vy2)

KE:%X2X(1+20)=213

D

V2

v _ Vm\ﬁ
m m
4 2

_ = —X — = —

Vie \]1 1 1

C
Torque of centrifugal force about A ‘
d

= jd = j[dm w?(x sin8)] (x cos 0)

—Mm

2

V =
1

qVv =
=
Vi

14
I%dx ®°x?sin0 coso
0

m , . x*]" mw??sin® coso
—m°sinfcosd| — | =
‘ 3], 3

Tmg = Teentrifugal (2DOUL A)

0 . mo?(? sin6coso
mg—sing =
2 3
cos 0= 3—92
2l
C

Energy  ML*T?

=ML°T
AreaxTime L*xT

Solar constant =
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6. C
Sol.  Heat lost by steam = Heat gained by water and calorimeter.
m x 540 + m x 1 x (100 — 31) = 200
540 m + 69 m=1200
1200
m=—— =2
609

7. C
Sol.  Multimeter will show deflection when current will flow to charge the capacitor.

8. A
Sol.  Power = Number of photons emitted per sec x Energy of 1 photon

P=n><hTC = N

9. C
SOI O1 =02 Q1+Q2

Q _ +Q

47R* 41 (16R?)
= Ql + Qz =16 Ql

= 15Q1=0Q:2
R 4R 4R 4R
_ 3KQ, _ 3Q,
4R 16neR
10. B
Sol. Vo =A @' =Ao
PO LS LS
m/2 m
A
A=—
NA
11. C
27 27
Sol. ¢= X AX = o [nL, —n,L,]
12. C
Sol. 50—40:_k 50+4O_20
300 2
40-T _k T+40 _20
300 2
10 _ E “D
40-T T
= T=200-5T
T= % ~ 33°C
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13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

A

Band gap ener
gap 9= k 400 nm

D

AQ =nCyAT = 160 =nC, 50
AQ =nC,AT = 240 =nC, 100
C, _16_10 4

hc 1240 eV nm

=3.1leV
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Due to perfect diamagnetic sphere, effect of external field cannot be felt inside it.

- P _Z
C, 5 24 3
= 1+E=ﬂ = f=6
f 3
A
B
. M 1.67x107% xA
DenS|ty:—=4
v 373 X107 <A
C

me"C =92j ( ] Anr’dr
0
G o
E=—dnp |—-
2 np°[3 5R2L

B ror
" AmOR| 3 T eR

For E to be max, ?j—E:O
r

1 3%
3 B5R?
r= ER
9
A
_E_ldy o B
"R Rdt R dt
2 —4 -6
=(7.5) x10 X7§X4X10 «0.032
1.23x10° x0.3
=0.61A
B
P = constant then S= /8P 812
9m
SOCt3/2

~ 10%7
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20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

C
Parallel of 10 kQ and 400 QQ = 384.61 QO
38461 y
109 384.61+ 800
=195V
346.00
Upward journey
0-vi- 2[9 mgy/3 J
_ Vg
gL+ p/3)

Downward journey

v g 493
—0=2/2_

4 2 2 Jgl+u3)

1_1-\3p

4 «/_u

5 J3 1732

— = H:_:—

3 2\/5 M 5 5

= u=0.346

— | =346.00

20.00

t=BINAsIn®

= 15=Bx05x500x3x10%x1
= B=20.00
8791
Q1 =mL =100 gm x 80cal =8000 cal
gm

Q_Q o, 8000x300 _ 479, cq
T T, 273
25.00

2
=0+ ma?+ m(gj

2

| = ma® 5ma’

4
= N=25.00
1.00
1 1 1
__|__:_
v u f
_1ldav_1du

vZ dt  u® dt

/\/\10 k Q
Y/
400 © 800 O
WA AN
[
L
6V

30°
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dv_ -v? du
dt  u* dt

2
V= —(Ej x9 =1cm/s
30
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PART - B (CHEMISTRY)

26. C
Sol. OH

HO Chromlc

oH OH “Anhydride ™
Product 'P*
3° Alcohol gives Red colour with ceric
ammonium nitrate
27. B
Sol. E1 reaction ® 1 2-H-
~tBuwoH Shift >\(\ g
28. A
Sol. excess water to liquid
[ e N N
NN® - 504
PARNCZAN
H;C CH;
Due to presence of hydrophobic chain it forms

micelle
29. D
Sol.  As difference in 3™and 4" ionisation energies is high so atom contains 3 valence electrons.
30. B
Sol. 0

CHz—IIZ‘LGH S
@/ 3 _ ()CHMgBr @/CHE—C—CHS Cone. stm @/C}H:G\mﬂ3
(ijHz0*

(A)

CHo Ba(OH)2/A
ZMH o + CHz Hz > CHS—(.l"a=CH—'(I:I:—CH3
O

(B)

Aldol condensation
(©) CHs

Conc.KOH
24

Ph—-COOK + Ph—-CH=—0OH

31. B

Sol. Forn=1valueof¢=0,1, 2
Forn=2valueof¢=0,1, 2,3
So, according to n + | rule the filling order of subshells will be:
1s1p2s1d2p 3s2d 3p4s ........
(1) 1st noble gas will have configuration 1s? 1p° so atomic number will be 8.
(2) 1st alkali metal will have electronic configuration = 1s!' = (Z = 1)

(3) Electronic configuration of C (Z = 6) = 1s? 1p*
(4) Z = 13, Electronic configuration = 1s? 1p® 2s? 1d®
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32.

Sol.

33

Sol.

34

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

So it will not have half-filled electronic configuration

C

For HzOz

Molarity = Volumfls;rength _ 151.62 _05M
i %(W/W)xled

Molarity = MM
%(W / W) x10xd

0.5= ”

% (W /W)= 0'51234 ~1.7

D

JEE-MAIN-PCM-2020-7

At equivalence point pH is 7 and pH increases with addition of NaOH so correct graph is (1).

B
(b) It is harmful for trees and plants
(c) It causes breathing problem in human being and animals

B
Rate of NAR o — I — M on substate
0 0O
)J\ )]\/ Ph-CHO
”/{:}\‘CH{) ] (3) @)
1423
A

Conc. H,SO4 acts as dehydrating agent.
Molar mass of given complex = 266.5 g/mol.
On treating with conc. H>SO4 the mass

lost by the complex = = %(266.5) ~ 369 = 2 moles of H,0

Formula of the complex = [Cr(H20)4CI;]CI. 2H,0O

C
Manganate Permanganate
MnOZ MnO¢
] ]
Mn+6 Mn+?
- T
o | O o” || "o
oO- O
Paramagnetic, green in colour, Diamagnetic, purple in colour,
Tetrahedral & contains pn-dn bond Tetrahedral & contains pr-dr bond
B
Sn2 reaction depend upon —I, —M effect on substrate. On increase —I, —M, effect rate of Sn2

reaction increase.
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39.

Sol.

40.

Sol.

41

Sol.

42.

Sol.

43

Sol.

44,

Sol.

B

P _ NgRT
gas v

asn, T &V constant So

Py, = Po, =Py, =2atm
S0, Protal = By, +Py +PBy, = 6atm
D

Charge / radius ratio of Be and Al is same because of diagonal relationship. Remaining
statements are correct.

B
OH
NH: HNO, NGl rolysis
0°C5C T >

CH>—CHs CHo—CHs CH>—CHs

(A) (P) KMnOs/H*
o
COQOH
(R)
CHz—NHCH3
©f o505, o0 Gy Loy
insberg
reagent Hs H)
B
® Insoluble in alkali
CH>—CHs HNO, CH>—CH3 Ha O/ CH=—CHjs
0°C—5°C
H=N N2C H
(C) (P) KMnOy/H*
/@CDOH
HO
(S)
C

Due to inter molecular H-Bonding in B, than A, B is more soluble and having more B.P point
than A.

D
tdn, _1dng __2dng

For a given reaction, rale= ———2 = =
g 2d 3 d 3 a

_dng :gdnﬂzidnc
dt 3 dt 3 dt

A
[Ru(en)JCl2 = Ru?" = 4d° = 5, e

[Fe(H,0)e)** = Fe?* = 3d° =13, €]

So, correct answer is (1).
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45 D

Sal. CH(NO,)
o \/\Ej \\NHMe — Antacid

Ranitidine

NHNH,
O/\/ — Antidepressant drugs

Phenelzine (Nardil}
NHCOCHCI,

ON— 3—CH—CH—CHOH _, pvhiotics

H
Chloramphenicol

S
N
Nx
—» Antihistamine
& Br
Brompheniramine

(Dimetapp, Dimetane)

46. 10
Sol.  Phosphinic acid is hypo phosphorous acid (HsPO3).
NaOH +H,PO, ——NaH,PO, +H,O
For neutrization
(N1V1)acia = (N2V2)base
0.1 x 10 = 0.1 x (VmL)NaoH

47. 5
Sol.  Asp — Glu - Lys pripeptide is:

[l Il
HzN—CH—G—NH—GH—C—NH—(l.T-Hz—GDDH
—COOH (.l,Hz—CHz—GDGH (CHa)—NH,
No. of CO group =5

48. 177
Sol.  For isotonic solution
i1C1=1i2C2,  {for proteini =1}
Ci=0C;
0.73x1000  1.65
My 2250 Mg x1

My 0.73x4
My~ 1es - 177 =177x10%
49 60

Sol.  According to Faraday law
W=ZItxn  Where n = efficiency

_ Ixt
96500 M

Putting values

JEE-MAIN-PCM-2020-9
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(5%)><2><8><60><n
96500

So percentage efficiency = 60%

104 =

=n=0.6

50. 25
Sol. o0
Mumber of mole of X = 6.022x10 = 10

6.022x10® Molar massof X
S0 molar mass of X = 100g

5
100x2

Ans. =0.025 M
M= 25x10-2
SoP=25

Molarity = =0.025M
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PART-C (MATHEMATICS)

51. C
gy
488 = 2(101—n)

=  n°-10In+2440=0
= n=61 or 40

For n=40 = T1,>0
For n=61 = T,<0
100 2
T, ==—+(61-1)|-< |=-4
52. A
Sol. |z;-1=Re(z;) Let z;x, +iy; and z, =X, +iy,

(% —1)2 +yZ=xZ

y2-2x,+1=0 ... (1)
|2, -4 =Re(z,)

(% -1 +y5 =%

y5—2X,+1=0 ... )

yf —y% —2(X1—X2):0
(Y1—Y2)(Ya+Y2) =2(X;—X;)

X —X
yl+y2:2( 1 2] ............. (3)
Yi—Y2
7T
arg(z,-z,) ==
9(1 2) 6
tan‘l[—yl_szzE
Y1—Yo 1
= 4
hove 2 @)
Y1+YZ:2\/§
= Im(z,+2,)=23
53. D

Sol. acoso =bcos(6+%) =ccos(6+%) =k

k b k o= k

a= ,
cos® cos(e + 2“] cos(e + 47[]
3 3
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cos(9+4nj+cose+ cos(e+ an
3 3
cos(e + 4“) cosecos(e + an
3 3

cos6+2cos(0+ n).cos(g]

cose.cos(9+ MJ.COS(G-F%J
i 3 3

ab+bc +ca=k?

cosE)—Zcose.1
= K? 2 =0

cos e.cos(e + 27tj.cos(e + 4“]
i 3 3

(aT+ b]+ clz).(bf+ c]+a|2)

CosS¢ = =ab+bc+ca=0
Ja2 +b2 +c?\b? +c2 + a2
T
=2
54, C

Sol. C,C,=2C,S=220-4=8

\

55. A
Sol. For R; let a:l+\/§, bzl—«/i c =8V

aRb = a?+b%= (1+J_) ( \/5)2=6€Q
aRc = b2+C2=(1—\/§)2+(8ﬂ4)2=3€Q

aRc = a2+c2=(1+«/§)2+(8”4)2=3+4«/§¢Q
: R is not transitive.

ForRzleta 1+42,b=+2,c =1-2
aRB = a% +b? = (1+J_) +(v2 ) =5+22¢Q
bRL = b2+c2=( ) ( ) 5-2J2¢0Q
aR,c = a2+c2:(1+J§)2+(1—J§) -6eQ

R? is not transitive.
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57.

Sol.

C
1
2 2
E:jx—dx X =Sin0;dx = cos0do
6 > 3/2
o(l—x )
s >
— Ezj sin” 6 ~.C0S0d0
6 o(l—sin26
6 2
= E:IS'nse cos0do
6 5 COs™ 0
. 8
= —:jtanzed(%:j(secze—l)de
6 0 0
= —=(tan6-0)"° :Li—zj: 2J3-n
3 6 6
— k=2J3-x
C

x3dy + xydx = 2ydx + x>dy

= (xs—xz)dy:(Z—x)ydx
dy 2—X
v (x-1)
dy 2-X :

:Ivzjmdx ................. (i)

_2-x A B _C

x?(x-1) x x* x-1

= 2-x=A(x-1)+B(x-1)+Cx’

= C=1B=-2and A=-1

d -1 2 1
= (Y155

:>L’ny=—ﬂnx+§+£n|x—]4+c

dx

Let

~y(2)=e
= 1=-(n2+1+0+C
= C=/(n2

= Kny=—£nx+3+ﬁn|x—]j+€n2
X

at x=4

= ﬁny(4):—fn4+%+ﬁn3+€n2

3) 1 3 12
(ny(4)=(n| - |+==(n| =€
= mv4) (2}2 (2 j

JEE-MAIN-PCM-2020-13
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58.

Sol.

59.

Sol.

60.

Sol.

61.

Sol.

3
=N y(4):5eﬂ2

D

Total = 9(104)

Fav. Way =°C, (2° -2)+°C,(2* ~1) = 36(30)+9(15) =1080+135
36x30+9x15 _4x30+15 _135

Probability =

9x10* 10* 10*

A
S=6a’ :>§=12a.@=3.6

dt dt
~12(10)%3 36

dt
= da_ 0.03

dt

Vead IV _gy2 08

dt dt
- 3(10)* (ij -9

100
D
f(0)f(1)<0

= 2(x2+1—4x+2)so - 2(x2—4x+3)so
(h-1)(2-3)<0

= k[l3]

Butat A=1 bothrootsarel1so A =1

B
6 1

Mec =573
.. Equation of AD is y —7 =2(x +1)

y=2x+9 (1) A(=1,7)

12

. Equation of BE is y —1= %(X+7)y E
=—+= 2

y=2+3 (2)

by (1) and (2)

2X+9 = X+9 B(-7,1) D C(5,-9)

=4Xx+18=x+9
=3X=9=>x=-3
~y=3
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62.
Sol.  (pAQ)should be TRUE and (~qvr) should be FALSE.

63. C
Sol.  Mid point P=(3,1,1) Plane
Normal of plane is along the line AB.
D.R,’sof normal=4 -2,-2-4,3 -1 (-1) = 2, -6, 4,
=1,-3,2
Plane - 1(x-3)-3(y-1)+2(z-1)=0 A (4,-2,3) , ,
= Xx—-3y+2z-2=0 P B(2=4~—1)
64. A
2 2
Sol. e = 1—b—; e, = ﬂ,1+b—
25 16

2 2 4
S b
16 25 25x16
4
= 9 b% — b =0
16.25  25.16
— b?=
9 4
= 1-=-=
© 5 5
e, = 1+i:E
16 4
a=2(5)(e;)=8
B=2(4)(e,)=10
(cuB) = (8,10)
65. D
Sol. [adjA|=|Af =9
=|Al=#3=1 = =3

= |B|=|adj A" =81

|- =

66. C
Sol. Izjsin‘l(\/;/%de
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X |dx
Itan‘l(\/_) — xtan /X — I——xdx+C xtan /X — jtZt (;it ( :tz)
L 1+x 2 X 1+t
= xtan~ Tdx —t+tantt+C=xtan VX —JXx +tantx +C
=(x+1)tan"Vx -Vx +C = (AX) = x+1=B(x) = -VX
67. D
10 10 2
2. (x-p)" | 2(xi-p)
Sol. S.D. = [H —| £
10 10
3{3}2 9
10 (10 10
68. C
9—r
3x? 1Y
SOI. TI’+1 = 9Cr (7} (—gj
3 9-r 1 r
9Cr (gj (—gj X183 for the term independent of x putr =6
3 6
3 1
=T,=C. | 2| |-=
! 6@( ?J
o (L) _9x8x7(1Y (7
3l6)  3x2x1l6 18
69. D

Sol.  f'(x)=kx(x+1)(x— 1)=k(x3—x)

4 2
= f(x):k{x——x—j+c
4 2
= f(0)=C
= f(x)="f(0
(x4—2x2)
= k +C=C
4
= xz(x2—2):0
= Xz{O, \/5—«/5}
70. D
Lar2x)?2-1 (3% 3
Sol. lim 3 3
1 213 1 2/3
x> 3(3a+x) —5(4x) 4
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71.

Sol.

72

Sol.

73.

Sol.

74.

Sol.

1 —2/3
337(2-3) sy
1

S(4a) ™ (1-4) 47273

21 2 (2}”3

EERELC

04.00

For(1,2)of y* =4x=>t=1a=1

normal = tx+y = 2at + at®

= X+ Yy =3 intersect x — axis at (3, 0)
dy _

= =-"=e
y dx

tangent = y —e® =e®(x—c)
at (3,0)=0-e‘=e°(3-c)=c=4
54.00

Let xyz be the three digit number
X+y+z=10,x<1y>0,z>0

X—-1=t = X=1+t X—-1>0

t+y+z=10-1
t+y+z=09, 0<tz z<9

total number of non negative integral solution :9+3_1C3_1 :11C2 =

But fort =9, x = 10, so required number or integers =55-1 =54

08.00

X-2y+5z=0 (i)
2X+4y+z2=0 (i)
—7X+14y+9z2=0 ... (iii)

2%(i)+ (i) =z =0

X =2y

15 < x? +y? +22 <150
15 < 4y? + y? <150

3<y?<30
y=12,+3,+4,+5
8 solutions.

U

R

05.00
i
Normal of plane =|1
0

PR =
o X

nN=—i+j+k

JEE-MAIN-PCM-2020-17

11.10

— =55
2
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DR’s=-1,1,1
Plane = -1(x-1)+1(y-0)+1(z-0)=0
= X-y-z-1=0
If (X, y, z) is foot of perpendicular of M (1, 0, 1) on the plane then
x-1 y-0 z-1 —(1-0-1-1)

1 -1 -1 3
Xzﬂ’y:_£1zzg
3 3 3
oc+[3+y=£—£+2:§
3 3 3 3
75.  39.00
Sol.  3,A A, A;,....... A,,,243
d:243—3_240

m+1 m+1
3,G,,G,,G5,243
1

r= (@je’” —(81)"* =3

3
= 3(3) =3+4( 24oj
m+1
= 27 =3+ 960
m+1
= m+1=40
= m=39
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