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ANSWERS & SOLUTIONS
4
PART - | : PHYSICS mg%) _ %a
1.  Answer (A, D)
V1c0845° = V; mg(gj = m_lza
3) 2
tano = ﬂ 4
X o= 3_g/;
X =hcot0

V, = hcosecze@
at

do_W
dt  2h

2.  Answer (B, C)

v (—4cosin2oatf + swsinzmt]’)
ot

V| = 5sin2ot = [%j(Zm) sin2ot
= A= E
3. Answer (A, C)
2d
[do =atd [ xdx
d
3

= atd®
o=7a

4. Answer (A, C)

L 4
/A = I)\.OXSdX = %
0

5. Answer (A, C)

5RdAT KA
AL ot -T
2 dt d( 0o-T)

} dT __(2KA

22To-T §5Rd

2T, -T
((2T0-T)  2kA,

T 5Rd

_2KA,
T=T,|2-e 50

6. Answer (B, C)

_3mV,
2

J
wR = 22| Yo,
5 R

3mVo _ ngO —2meR
4 5 5

gmml—'\’ = —lmVO
5 20
ALY

8 R
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_{vo 7v0} 3V,
=l Lh | Th

2 8R 8R

2 2
K-1m¥ 15, 4%

2 4 5 64

_49 ,40 89
320 320 320

7. Answer (16)

v
T 1 dx

o 4nx?

i

. Edx _ 2 2
i= T dx =4nx“KE

KE Anx?

\/Ifﬂ—]'dv
4nks x

i=16A
8. Answer (02)

V=V,i+V,j
EZBoxk

F=qVxB

avVv,
mV, —%* = —qV, Byx
de qyO

AtX = Xpax Vy =0, V, =4[V —V?

max?

9. Answer (10)

10. Answer (34)
n=4
AE =12.75eV

lmv2 = lmv2 +lmv§ +AE
2 2

2

11.

12.

13.

14.

15.
16.

17.
18.

Answer (16)

|V |= 4\/sin2 2t +(1 —cos2t)2

= 4\/sin2 2t +1+ cos? 2t — 2cos 2t
=442 -2cos2t

|V |=8sint

d:det:STsintdn 16
0

Answer (60)
Vo=6l+121?
Vo=60V
Answer (08)
h=f80
Answer (02)

Answer (D)
Answer (B)
Solution of Q 15 and Q 16

ey A
C. =97 gtt=t¢
9~ 3q °
_EoA
x+d
, d Vyeq A
/=voaceq=—° .
(x+d)

Ceq

xV

_@*_Qqda
2C C dt
3 9d?
Answer (A)
Answer (A)

[Page 14]



Test-3A_Paper-1_(Code-A

Mock test for JEE Main & Advanced 2020

Solution Q 17 and Q18

Y, =\/§sinn(t—gj

Y, = sinn(t—i]
4

Y=Y,+Y,

= ﬁsim{t—gj+sinn(t—1)

PART -1l :

19. Answer (B, C, D)

6KMnO, + 9H,S0, +10NO —
3K,S0, +B6MNnSO, +10HNO; +4H,0

2KMnO, +3H,S0, +10NO, +2H,0 —
K,SO, +10HNO; +2MnSO,

2KMnO, +3H,S0, + 5HNO, + 2H,0 —
K,S0, +2MnSO, + 5HNOj, + 3H,0

20. Answer (A, B, C, D)

(A)

Aromatic

(B) o-Methoxyaniline is more basic than o-
methylaniline due to +R effect of methoxy

group

14
(C) C—Obond in >C=g_o_C=C/ is

longer due to partial availability of lone pair of
electrons on O-atom

(D) Phenol and alcohol are different functional
groups

21. Answer (A, B, C)

Cathode : AgCl +e — Ag(s)+CI”

Anode : %Hz (g)——H" +e

AgCl(s)+ %Hzg — Ag(s)+H" +CI”

E;_ | AgCI|Ag = 0.80 +0.06log107 "% =0.2 Vv

+ _
Ecenn = Eze” —0.06|09M

|:PH :|1/2

2

CHEMISTRY
0.44 = (0.2 - 0)— 0.06 log [H*] x 0.1 ; [H*]= 103M

[H*}:,/cKa =cx2x107%;c =0.05 M

22. Answer (A, B, C)

AL [HA] q0e s

[HA] "[HA] 107

AtpH =3, K, =

. [H2A] = 1000 [HA]
At pH = 6.0, [HAT] = [H2A]
At pH = 6.5, [HA] > [H2A], So [H2A] is very small

K, +pK
%;[HA‘] is appreciable

s0 [A-2] cannot be maximum

AtpH =8 =

23. Answer (A, B, C, D)

By each of the four methods given benzaldehyde

can be prepared.
24. Answer (A, B, C, D)

[Pt(bn)2]?* is a square planar optically active
complex as ligand bn

CH; - C|)H - (|3H —CH; |has  two  chiral
NH,

NH,
centres. [Zn(gly)2] is tetrahedral and optically
active [Co(EDTA)]- and [Cr(C204]s]>~ are

octahedral. They also show optical isomerism as
they are unsymmetrical.

25. Answer (31)

Kp_ EBa |1 _1
K, 23R|T, T,
11454 { 11 }

T 23x83/100 120

log

=1;&=10
K

Ry Ko

=10; R, = 31 molL""hr™"
R, K
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26. Answer (07)

53.55 =13.6x4{1—12} n=8
n
- 7™ excited state

27. Answer (07)

Pa, Gd, Tm, Fm, Yb, Ce, and Ho are f-Block
elements

28. Answer (05)

@), (iv), (v), (vii) and (ix) will show coupling
reaction with 2,4,6 trinitrobenzene diazonium
cation under appropriate reaction conditions

29. Answer (06)

Except (vi) and (vii) all other molecules will have
higher C — H bond energy than C — H bond
energy in cyclohexane

30. Answer (25)
Molarity of KIO3 = 0.05 M
KlO3 + 5Kl + 3H20 — 3l + 6KOH
m mol of I =m mol of KIO3 x 3
=0.05x50x3=7.5
I2 + 2Na2S203 — Nal + NaxS406
n=2 n=1
m equi of Na;S,03 = m equi. of I»
06xV=75x%x2;V=25ml

31. Answer (09)

o O 0 O
HO - |P| Fl’ OH H0—|F|>—0—|F|>—0H
HO| |OH ||-| |OH
Hypophosphoric acid Isohypophosphoric aci
a=4,c=1,e=0 b=3,d=0,f=1

atb+c+d+e+f=9

32. Answer (07)

S + 6HNO3; — H2SO4 + 6NO; + 2H,0
x=1,y=6,z=1,m=6, n=2

y?-x*  36-1 _5
z+m —n

1+6-2
33. Answer (A)
34. Answer (C)
Solution of Q 33 and Q 34

(CHy ), CH - <|:H - €00 - ?H ~ CH(CHy),

CH, CH,
(W 10 (cHy),CH- CH — COOH +(CHs ), CH~ CH —OH
CH, CHj
(B) (©)
OH

|
(CHz),CH—CH — CH, —=1e-H280% ,(CHy) C= CH - CH,

l T5Cl (D)

OTs
|
(CH3),CH~-CH —CHa%(CHs)ZCH CH — CH,

Be (E)optically
active

(CHy), CH - CH —COOAg +Br, —% _,(CHy),CH~ CH -Br

CH, Ha
(F)(#)

35. Answer (B)
36. Answer (C)
Solution of Q 35 and Q36

ZnCO; —2Zn0+CO,
(X)

ZnO + 2HCI——ZnCl, +H,0

ZnCl, +H swz(n)& 2NH,Cl+ 2H,0

ZnS+ 2HCl——> ZnCly+ H,S
(Y) (2)

3ZnCly+ 2K, [Fe(CN), | ——KyZns [Fe(CN), |, +6KCl
(2)

PART - lll : MATHEMATICS

37. Answer (A, B)

ao. -1 2r +1
> sin

r=1 r(r+1)[\/r>2+2r+\/r>2+1}
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_(2r+1)(\/r_2+2r—\/r_2+1)_

r(r+1)(r2 +2r—r? —1)

n
> sin”
r=1

(2 +1)(m_ﬁ+1)'

r(r+1)(2r-1)

sin”!(1)-sin™’ (ﬁ]

T . _1( 1 _1( 1
=—-sin"'|——|=cos | —
2 n+1 n+1

38. Answer (A, D)

S1=1
1
So=1+ —
? 2
S3=1+1+1
2 3

S,_1 =1+1+l+....L
2 3 n-1

S;+S;+ S5+ + Sy :(n—1)+(n;2J+(n—;’3j+....

:n[1+l+l+ ..... +—j—(1+1+1+1....+1)
2 3

=nSh—n
39. Answer (A, D)

(Z+1)%0 = —(z— 1)

B
Z—i
Z+1i €
3(—j :cos(2k+1)n+isin(2k+1)n
zZ—i

= (ﬂj = cos(2k+1)%+isin(2k+1)

T
z—i 90
(Wherek=0,1,2,..... 89)

Using componendo and dividendo

\-\N

40.

cos(2k+1)%+isin(2k+1)%+1

2i

cos(2k+1)%+isin(2k+1)%—1

T
180
T

180

2082 (2k +1) = +i2sin(2k +1), ~—cos (2k +1)
180 180

—2sin? (2K +1)% +i2sin(2k + 1)%.003(% +1)

z _cot(2k+1)°(cos(2k +1)°+isin(2k +1)°)

i (—sin(2k+1)°+icos(2k+1)°)

= z=cot(2k + 1)°, k=0,1,2.....89
Roots are cot1°, cot3°, cot5°,....cot175°
Sum of roots = 0

Product of roots = — 1

Answer (A, C, D)

16 1/4
[ = j dx
o 1+ x"2

Put x4 = tan@

3
:%x 4 dx = sec?0do

= dx = 4sec?0.tan® 0d0

tan71 2

I=4 j

o 1+tan?e

4 2
tan” 0sec ede

tan’12
I=4 j tan* 0d0
0

tan_12
=4 | tan26(3e026—1)d6
0

tan’1 2

3
{tan 0 —tan6+9}
3 0

4[§ —2+tan™’ 2}
3
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= % +4tan”12 (option A)

=%+2.(2tan’12)

= §+2 n+tan”! 2'22 [2tan’1x=n+tan’1( 2X2j,x>1}
3 1-(2) 1-x

:§+2 n—tan™! ij
3 3

= 2n+§—2tan’1
3

w| b

j (option (C))

8
:27I+§— n+tan”! 3

116
3

:2n+§—n+tan1[ﬁ)
3 7

= 7r+%+tan’1 (%) (option (D))

41. Answer (A, C)
(2+x)(2+2x) (2 + 3x) ....(2 + kx)
=ag+ aiX + a2+ ...+ agxk (I)

Comparing the co-efficient of x< in L.H.S and

RH.S
=1.23...k=a
= a, =k ...(i)

Put x = 1 in equation (i)
=345.....(2+k)
=aptaj+tax+ ... +ak

(1.2.3..(k+2))

D atar+...+ata= 5

K+

N

from (ii)

= (ag+ay+ay +...+a_4)+|k =

N

k+2

380 +a1+....+ak71 :T—lﬁ
_ (k+2)(2k+1)|£_|£

42.

ES

l:k2+k+2k+2—2}
2

(k2 +3k)
2

B

k(k+3)lk
2

Say+at..taq=
Note : k(k + 3) will be an even number
Now 2020 = 101 x 20 (101 is prime)
2021 = 47 x 43 (47 is prime)

2.22 = 337 x 6 (337 is prime)

= If ap + a1 +....+ax—1 is divisible by
2020=101x20=>k=98=a =98
2021 =47 x43 =>k=44=>b=44
2022 =337 x 6 => k=334 = c = 334

c+b 334+44 378

Now === - -
a-b 98-44 54

b+c—-a 44+334-98
c—-6b 334-6x44

__280 _280_,
334-264 70

Option ‘A’ and ‘C’ are correct
Answer (A, B, C, D)
Equation of tangent to y2 = x

2

ty—x+t—
4

Also tangent to circle

= Perpendicular distance from (2,0) is 2
2
4

/1 +12

= (2 +8)2=64(1+12)

=2

>t#-48£=0
—t=0+4/3

Equation of tangent
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x=0,i4\/§y:x+12

Equation of tangent to parabola y? = —x
2
ty =—x+—
Y 4

Perpendicular from (2, 0) = 2

2.8

N =2
(t2—8)2:64(1+t2)
t* -80t2 =0
t=0t=1+45

Equation of tangent
x=0,+4/5y =-x+20

43. Answer (18)

. (1 3 6
=lm|=-+—+—+....
n—»o\9 27 81

1 3 6
=—+—+—+
9 27 81
S 1 3
—_— =t —+.....
3 27 81
28 1 2 3
— = — ...
3 9 27 81
28_1. 2
9 27 81 7
28 28 1 1 1
— = —F— ... 00
3 9 9 27 81
1
4S_ 9
° ,_1
3
4S8 1
1
9 6
:>S—§
8
= 5=0.38

44. Answer (23)

f(x)=f(-x) VxeR

=([a]-7)([a]-4) x> —(4{a} -1)(2{a} - 1) x +sinx.sgn(x) =

([a]-7)([a]-4)x> +(4{a} -1)(2{a} - 1) x - sin xsgn(-X)
 2(fa]-7)[a]- 4 ~2(4{a) ~1)(2la} )

+sinx(sgn(x)+sgn(-x))=0

= ([a]-7)([a]- 4)x* - (4{a} - 1)(2{a} 1) x = 0
[sgn(x) + sgn(—x) = 0]
= ([a]-7)([a]-4)=0 and (4{a} - 1)(2{a} 1) =0
Case (1)[a]-7=08& 4{a}—1=0

1 29
> a=7T+—=—
4 4

Case (2)[a—7]=0&4{a}-1=0

= a:7+1:1—5
2 2

Case (3)[a]-4=0&4{a} -1

= a=4+l:£
4 4

Case (4)[a]-4=0&2{a}—1=0

= a=4+1=
2

N | ©

Sum of values of a = §+1_5+1_7+g
2 4 2
=23.50

45. Answer (01)

cos?A = tanA

cos®A = sinA

sin2A + tanA = sin?A +cos?A = 1
46. Answer (08)

2
H 1 = 11 xcoszln:tam:tank
n=11—tan> -n cos 2

2 2/7—1
(k2] =1
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47.

48.

49.

Answer (09)

f(x)= (3—@)2 +(1+W)3
Let us consider

1+ m =a

Answer (08)

n rla |:na_n—1/a +ra_e—1/aj|

8 lim >

n—o k=1 n

an

1

"1l rYa (r)?
8lim ) — [—ja +(—j
now 5 ni\n n

11
= SI[Xa +andx
0

_s L+L} -8
la+1 a+1

Answer (80)
1M+21+3+41=33
X
forx >4 unit place of > r' is 3
r=1

But square of any number cannot have unit
place 3

= x <4 is only possibility

forx=1 K=1=k=1
forx=3 k?2=9=k=3
>a=1,p=3

Now (a+\/5)x2—(1+3+5) +(a_\/5)x273x3 g

2.9 29
(a+\/5)x +(a—\/5)x =2a
As a2 — b = 1, then only possibility of above
equation is when

xX2-9=1 or xX2-9=-1

x2=10 or x2=8

Hence xi\/ﬁ, J_r\/g

|(l1 +0p + 03 +0y +(l1(l2(l3(l4|

- |10 -6 +B -8 + (¥70) (70 (VB )(\3)

50.

51.

52.

53.

=80
Answer (46)

Consider the pattern

a= ?\’/20x + %/20x +320x +...320x + ¥20x + 13

infinitely many ferms

a= ‘3/20x +320x + 320x + Y20x + 13

No change (infinitely many ferms)

Hence 320x+13 =13

L _13°-13 _546
20 5

Answer (B)

X1X2 + X1X3 + XoX4 + X3X4 = X1X2 + X3X4

X X
= _1+(——4J where x; and x; are roots of

X4 X1
x> -x-2=45
(X1—X4) __b\/B _+\[9+4\/g -1

XXy ac _(2+\/§)
Answer (D)

3, 3_.3 |1 ,
X5 + X3 = X3 +X—3 (where x4 is the larger root of

4

x*-x-2-J6=0, which is 3+2\/§)

2 2

55

2(27 +45)

8

Answer (A)
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By option verification only (A) is correct
Red (n Red (n
Box 1 ki () Box2/ (") 54. Answer (C)
TBlack (n,) TSEplask () .
Given
P(red ball):1 m | 2" n ny—1 n, no 1
2(ny+ny ) 2(n3+n, MAn, Mty mtm, man,—1 3
4+ Ny M+ 11Ny N+
By solving 2n4 = n,
_n
P(E)— 2 n3+n4 _ n3 _1
B) af_m  n Mmoo s |3
2\n+ny, ny+n, ) M+Ny N3+ny
0o0ag
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