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HINTS & SOLUTIONS
PART - | (PHYSICS) 3i:e-‘”
1. Answer (C) 2K
Hint: Second overtone contains 3 loops =In(2K) = t
Solution: T
ST =< =oh(e
- = RC
t=—In(2K)
2 3 3 4. Answer (D)
Amp. = 2A sin kX = Amax sin(kx) Hint: Use reverse symmetry concept
.'.A=(Amax)sin[2n><3xlj Solution:
4 6 Using KVL and KCL, we get
1 2RR, +R,R, +R;R,
= A=(2)x| —= |mm eq
2) [JE) ‘ (R, +R, +2R,)
- J2mm _2><(2><3)+(3><1)+(1><2)
2. Answer (B) (2+3+1x2)
, : dT 12+3+2 17
Hint : At maximum temperature — =0 =—=—0
dv 7 7
Solution : 5. Answer (D)
[Po +(1—oc)V2]V — nRT Hint: Heat current remains constant
Solution :
3
T :POV +(1—OL)V (T1 _T) T,
nR L TTL
LI PURVE S kznax(""*bJ k>xmaxb
dv 3(a—-1)
Ta+T,b
P >T="1—2
~P=P +(1-a)x 0
0 ( ) 3((1—1) (a+ b)
6. Answer (C)
2P,
=>P=— _ ax
3 Hint : E, = ——n
3. Answer (B) 4ny (R +x7)
Hint : Q = Qo ™" during discharging Solution:
Solution : __ 9 _ qxd
dned®  4re (d?+R?)
Q, =CV,.C, (%J 00" e, ( )
_ 3qgR?
- 4
V2 — CVO — KVO 87T80d
(C] 7. Answer (A, B, D)
K Hint: Use KVL and KCL.
T:RxCZZF\:(_C Solution :
20 29
-V :Vzefl/t Req = 1 +§ = ? Q
_t 58
— T = =18 A
:EO—KVOXG o (29/9)
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ooy == =9 A

1(39) :%XQ:BA
|50 :gx(18):8A
Loy = 2 %(18) =10 A

Pls) =87 x5=320W

8. Answer (B)
Hint : Use Gauss’s law
Solution :

o on outer surface becomes unifoorm. Potential at
outside points is only due to charge on outer
surface of shell.

VA = VB
9. Answer (B, D)

Hint : Apparent wavelength changes when
source moves.

Solution :
340-10
f':(—>><(200)=206Hz
(340—20)
A =2 =VoxT =220 205 1 _16m
200 200
10. Answer (B, D)
) jusz
Hint: vZ =
N
Solution :

N :Area:%x10><10:50

d—N=u+10
du

(10u2 —us)du

ocot—3

s _qux(10—u)du

b ms N 50
, _1000x(4-3) 2500
™ T 12x50  3x50

=V, = /@ m/s
3

11. Answer (B, C, D)
Hint : Use KVL and KCL.

Solution :
Quotal = 180 — 70 = 110 uC
2
- 110) = 20 uC
% =5 573 (110)=20u
O =~ x(110)=60 uC
2+3+6
== x(110)=30 uC
¢ 2+6+3

Ads = (20+30) - (~70) =120 uC

12. Answer (A)
Hint: Flux is proportional to charge

Solution :
27:(1—0080()>< q,
4n €y

13. Answer (C)
Hint : Flux is proportional to charge
Solution:
g1 = 302
= one third of total flux of g1 will terminate at g2

% =2n(1-coso,,,, )

:>cos(ocmax):1—g:1
3 3
=tan(o,, ) =242 =a,, =tan” (2\/5)
14. Answer (C)
Hint : A — B Isochoric C — D Isochoric

B — C Isothermal D — A Isothermal

15. Answer (D)

V.
Hint : W isothermal = NRT, In[V_ZJ
1

Solution of Q.Nos. 14 and 15

V,
W, =2P)V, InLV—CJ =-P\V,In(2)

B
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V,
=V, =-%

c \/5
P = 250\/0 = 2/2P,

W, = (ﬁpo)(V_jEjm(ﬁ) = Pon(a)

“Wageon =0+-PV,In(2)+0+ % PV, In(2)

PV
= —%In(Z)
16. Answer A(P, S); B(Q, R); C(P, S); D(P, R)
Hint : Capacitance increases due to slab.
Solution :

Total capacitance increases, so charge on A
increases as well as voltage increases.

Voltage on B decreases. So, charge on it
decreases

Charge on C and D increases
17. Answer A(P, T); B(Q, R); C(R, S, T); D(Q, R)
Hint : Use Gauss’s law.
Solution :

Electric field is uniform in spherical cavity in
sphere and in cylindrical cavity in cylinder.

18. Answer (16)
Hint : Use PV = nRT
Solution :

-
T=T,+-2x
L

T. 2T

- ~

X dx
L
x=0 R[T0 +°xj
L

_ PAL

= In(2
=n RT. n(2)
=n= PAL In(16)
4RT,
.16

19. Answer (50)
Hint : Voltmeter are not ideal
Solution :

Let resistance of each voltmeter be Ro

A RIPZ20Ro (1= 1) cveeeeeereenn, (i)

and 2RI =30 .o, (ii)
L3 T |

=1 —ZI, S I(Vz)_ —I'=1——

.'.2Ri’:30:R0(I—i)=RO(I—%)

— i =400 pA
RZL%=5O><1OSQ

400x10
=50 kQ

20. Answer (29)
Hint: BC is isothermal

Solution :

(3F’0)><VC =P, xV,

.- CA is a adiabatic.

SOREY
N6 _In2+In3 18

"3 mn3 1

p+q=18+11=29

PART - Il (CHEMISTRY)

21. Answer (B)

Hint :
Q
If
HNT
Paracetamol O
OH

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Test - 2A (Paper-1) (Code-C)_(Hints & Solutions) All India Aakash Test Series for JEE (Advanced)-2020

Solution : 26. Answer (D)
Hint :
OH
= '
Heroin /\/\|(

$
OH

NHCO C
;“ COCHCI I 0O intermediate
Chioramphanicol O,"“@'CH CH-CH.—0OH ®
|

OH Solution :

22. Answer (A) (’\
U _ OHE™
Hint : A paired with T (A=T)
<Y o

Solution : 1
&
G paired with C (G=C) lr-uHr:(:
23. Answer (B) |

Hint : In DMF Sn2 mechanism is favoured during 0O
nucleophilic substitution reaction.

Solution : 27. Answer (B, D)

Electron withdrawing group increases the .

tendency of Sn2. Hint .

24. Answer (B) -~ MaMg BefTHF O—
. . . g -
Hint : Hydrolysis of ester under alkaline condition

occurs as Me

O lH' (Tavlomerisaton)

R){?‘)/R' CE

Solution :
R)ko' +R' —OH

I(J

I
Solution : ph/'\v M. p )g/
Greater the extent of electron withdrawing 0 CO

strength of R, greater will be the rate of reaction l

25. Answer (B)

Hint : Compound which are planar, has
(4n + 2) ne~ are aromatic Ph (

Solution : o)
— +

| BH )

Boron has vacant 2p orbital hence planar (sp?) Ph/\|(

and has 6re- 0
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Ha Me Ha Me
BHTHF
l
EI0C COOM Et0OC  CH,0M
l' 5 (Trarsestarfication|
H & Me
28. Answer (A, B, D)
Hint :
CH = CH,
| 20Fh. cloe |
CH:—C—O—Cti ——p CH, —C — |
| o~ i
CH o CH,
+
OH
H,—~CH~—CH

Solution :

Formed alcohol is 2°

Br,/NaOH
CH,— CH — O —— > CH, — COO0 + CHBr, + NaBr

CH
29. Answer (A, B, C)
Hint :
QW/\ mm»
NMe,
Solution :
:ZNMe

l,‘ 5
H {maorée hindered

due to IPr group)
|Pr
[This is cope
NMﬂ eSmination,

which occurs
through syn
elamination
Major elimination occurs from this sité mechanism

from the less
l A hndered sie|
r@ wilt iPr Magor
(Q)
el

(R}

(Less hmd( rad) O(
)

30. Answer (C)
Hint : Hoffmann bromamide reaction.

Solution :

O

If n:
Ph — CH, — C — NH., NJ'- > Ph— CH, —NH,
N : aCt

31. Answer (A)
Hint :
0
Ph
PthB'
'Hr
lT:uH (strong

H'a  acid)
Ph

O

Ph

Solution :

1. BH/SMe
—-)
2 NaOHM.O

mCPBA 0
e

32. Answer (C)

OH

Q

Hint : SO2 + O3—— SO3 + O2
Os is consumed by SOz only

Solution :

NO + O ——> NO,

So more of O3 is consumed
33. Answer (C)
Hint : CCI2F2 is Freon-12
Solution :
Freons initiate radical chain reactions.

34. Answer (B)
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35. Answer (C)

Hint and Solution for Q. No. 34 and 35

"2
H Basa ’
L A AN
sO N TsO N
Base Y
—_—
QOTs
9 1
N
AN
N
—
/\ (
. 0 — {8"

(P)
Solution :

P H.Pd o O
—
BaS0 . ‘) I ~

36. Answer A(Q, S, T); B(P, R, S); C(P, R, S, T);

D(Q, R, S)
Hint :

Reducing sugars
Maltose
Lactose
Glucose
Fructose

Solution :
Sucrose — a-glucose + B-fructose
Maltose — 2 a-glucose

Lactose —— B-galactose + 3-glucose
Cellulose — B-glucose

Non-reducing Sugars

Cellulose
Sucrose

37. Answer A(Q, R, T); B(P); C(R, S, T); D(T)

Hint :

H._CO,E!
<X
,/\O
l‘( COJENOH

_O‘@CO_-&

O

l’a—..:l.-.rrrm:nlur

CO,Et

.

38.

39.

40.

Solution :

In aldol condensation H20 elimination through
E1cB mechanism.

0 OH
“ ! NaBH, I
CH; — C — CH, =—————p C,H, —CH —CH,
2.M,0
' Racemic
H :
mixture
Answer (25)

Hint : Since, the sample has [a] to be +4.25 it
means (+) alanine is present in excess.

Solution :

Optical purity = %MOO:SO%. This means

that 50% of the sample is pure (+) alanine and the
other 50% is racemic. In which equal amount (i.e.
25% each) of (+) and (-) alanine is present.

Answer (04)

Hint : Since, six 1° H's contribute to the 42% yield
of 1-chloro propane, we can say that one 1° H
leads to 7% (42/6) of this product. Similarly each
2° hydrogen contributes 28% (56/2) yield to the
2-chloro propane product.

Solution :

So the relative rate of the reaction of each 2°H

compared to 1° H is 2—78 =4

Answer (12)

Hint :
O OH
| .

CN
2 Ph — CHO —> Ph—C — CH — Ph (A)

enantiomeric pair

lfd;:?’,h

OH OH
| I
Ph— CH — CH

Ph (B)

Solution :

Total 3 isomers of (B) are formed

O
W |

B — Ph—CH—C—
Pinacol-pinacolone ;L., ©

rearra ngement

Degree of unsaturation of (C) is 9
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PART - Il (MATHEMATICS)

41.

42.

43.

Answer (B)

Hints : Circumcentre is mid point of hypotenuse.

Solution :
AY

(0. b)

(8,0) X
Clearlya>2,b>2
1<1,1<2
a 2 b
1 1
= —+—<1
a b
Also,rS=A
jz 2
- 1(a+b+ a‘+b jzlab
2 2
1 1 [a?+Db?
= —+—+ =1
a b a2b2
Answer (C)

Hint : First find point of intersection of lines.
Solution :

The vertices of the triangle are
1 1

0(0, 0), A( , ],B( L , ‘1J
{+m (+m {—m (—-m

Let circumcenter is (h, k)

( -m
h_ﬂz—mz,kzﬂz—mz
= h2+k2= > and h?—k? = 21 5
(fz_mz) (c-—m

2
= Required locus x? +y? = (x2 - y2)

Answer (B)
Hint : Use condition for tangency.
Solution :
My
A Cla 2r
(0, 2r) A8, o

B (3a, 0)

44.

45.

46.

47.

Area of trapezium = % (a+3a)(2r)=4
= ar=1

Equation of BCisy = —r? (x - Ej
r

= y+rx-3r=0

As BC is a tangent

|r+r3—3r|=
J1+r?
L ¥
2
Answer (D)

Hint : Find chord of contact equation.
Solution :
Equation of tangent at (1, 2) to C1 is
Xx+2y-5=0 (1)
Let point T is (h, k)

Equation of C.O.C. w.r.t. Czis

xh+yk—-9=0 ...(2)
h k 9
= —_—_= — = —
1 2 5
= hzg,kzE
5 5
Answer (A)

Hint : Think of quadratic equation to solve.
Solution :
Let equation of circle is
(X=r)2+y2=7r2 ...(1)
= (at?-rP+4a%2>r?

= at*+r2-2rat?2 + 4a2t2 > 2
= a*-2art2+4a%2>0

= at?t-2r+4a=0

- rgg(t2+4)32a

o Maximum value of r = 2a
Answer (B)

Hint : Tangency condition.
Solution :

Letthe lineisy =mx + 5
- m>0andis least .. the line

should touch the ellipse
= 25=16m2+9
= 16m?2=16

= m=1x1
Answer (B, C, D)
Hint: AM>G.M

= m=1
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48.

49.

50.

51.

Solution :

.'.uv<0:>u+122, v+1
u %
1
or u+—<-2
u
! 1 T nj
= sec ' |u+—|e|=, =
u 3 2
- 1 T 2%
sec” |V+—|e| =, —
\Y; 2 3

51 Tn
te| —, —
(6 6]

1
or v+—>2
Y,

Answer (A, B)

Hint : Conversion into trigonometric function

values.

Solution :

tanoc:@, tanB:E, tany:i
77 4 15

I(tana) - n(tana) w
1-Ztanatanp

tan(a+[3+y):

= oc+[3+y=g

Option (A) and (B) are correct.
Answer (A, B, C)
Hint : Concept of orthogonality of two curves.
Solution :

Due to orthogonal intersection of ellipse and
hyperbola

a?+b?2=16
= a’%?=16
b2=12
No director circle of hyperbola is possible.
Answer (C, D)
Hint : Property of normal.
Solution :

= a2=4 =

-» Normal intersects the parabola y2 = 4ax again
oo X1X2=4a% and y1y2 = 8a?

ra=2 = X1X2=16 and y1y2 =32
Answer (A, D)

Hint : Form family of circles.

Solution :

Circle with points (2t1, tg] and (th, %J as
1 2

diameter is
(X—2t1)(X—2t2)+[y —Ej(y —£)=0
t ty
Also tit2 = -1

52.
53.

54.
55.

56.

All India Aakash Test Series for JEE (Advanced)-2020

Hence the equation of circle is (x2 + y2 — 8) — 2 (t1
+12) (x-y)=0
The point of intersection of x2 + y? = 8 and
x—y=0are (2, 2)and (-2, -2)
Answer (A)
Answer (D)
Hint for Q. No. 52 and 53
Hint : Family of circles.
Solution for Q. No. 52 and 53
Let ¥ is x2 + y2 — 9x — 12y + 53 +
M2x+3y—-27)=0
Given circle X2 + y? —4x -6y —-3=0
Equation of common chord
—5x + By + 56 + A(2x + 3y —27) =0
Chord passes through the point of intersection
of 5x + 6y —-56=0and 2x + 3y-27=0

o (22)

Y intersects x2 + y2 = 29 orthogonally.
53-27A-29=0

o248
27 9
.. Circle is

x2 +y? +[§—9)x+[%9—12jy+29:0

. Center is (6—5 Ej
18 3

Answer (B)

Answer (C)

Hint for Q. No. 54 and 55

Mathematical induction approach.

Solution for Q. No. 54 and 55

Putn=2

= f(1) + 2f(2) = 6f(2)

= 4f(2) = (1)

1
= f(2)= =
(2) 3
Similarly f(3) = 1 f(4) = 1 and so on
Y 127 16
1 1
f(n)= — - f(1010) = ——
" 4n ( ) 4040

Answer A(Q, R, S); B(Q); C(R, S); D(P, T)
Hint : Equality hold conditions for I.T.F.
Solution :

(A) (sin""x)? = (sin”"y)? = é

= x=xlandy= %1
x3+y3=-20,2
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(B) (cos™'x)2 = (cosly)? = n?

and (cos'y)? = n?

. T
= sin"’x=+= andcos 'y ==«
2

= x=x1Tandy=-1
(D) |sin~'x —sin-ly| ==

= either sin-'x = —g and sin-ly =

N a

Cqy T P
orsin“'x = = and sin"ly = ——
2 2

x=-1landy=1 or x=1andy=-1
x¥=(=1)"or (1)
=—1or1
57. Answer A(S); B(Q, R, S, T); C(R); D(P, Q,R, S, T)
Hint : Eccentricity formula for conic.
Solution :

(A) - N/c2 +d? =g N/a2 -b%=c

= c2+d?2=a2 and a?2—-h?2=c?

= d=b :>9=1
b
2 2
(B) Now e, =1-2 e, =1+
a c

2 2

a‘-c
= e12+e§=2+b2[Tj

a‘c

1
e re=ef +—>2
€

(C) 2tan1(%j:23_n =d :\ﬁc = d2=3C2

= a?=4c? = a=2c

b2

e =4/1——

1 az

2

—4 1—3%:2

4c

(D) b*=a2(1-e?)
= az=2h? = c2=p?

a?h? ) b2
h* _ 2a®
k> a%?

58. Answer (36)
Hint : Point of intersection of two normals.
Solution :
Let P(t1) and Q(t2) are points
t2 = 2t4

P.O.I of normals
R(2a+a(t? +tit, +12), ~tita (t; + 1))

R(2+t2 +tt, +12, —tity (4 +1,))

x= 247, y= -6
(X‘zj _ Gz(ijzzﬁ
7 ! 6 36
. 36 3
Locusis y2 =—— (x -2
y 343( )
k =36

59. Answer (16)
Hint : Monotonicity of function.
Solution :
s xe[-1,1]
Also f(x) is an increasing function in domain
p=1f(-1) and g=1(1)
T T

= p=-g ot (2)=-n-2

and q=£+£+6:n+6
2 2

p+q=4 = (p+Qq)=16

60. Answer (45)
Hint : Linear inequalities of two variables.
Solution :

Total number of integral co-ordinates in shaded
region are 45

(0, 10)

~y
(0. 8)

(8, 0'&'&
9
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TEST - 2A (Paper-1) - Code-D

Test Date : 24/11/2019

ANSWERS
PHYSICS CHEMISTRY MATHEMATICS
1. (C) 21. (D) 41. (B)
2. (D) 22. (B) 42. (A
3. (D) 23. (B) 43. (D)
4.  (B) 24. (B) 44. (B)
5. (B) 25. (A) 45. (C)
6. (C) 26. (B) 46. (B)
7. (B, C,D) 27. (A 47. (A D)
8. (B,D) 28. (C) 48. (C,D)
9. (B,D) 29. (A B,C) 49. (A B,C)
10. (B) 30. (A B,D) 50. (A, B)
11. (A, B, D) 31. (B,D) 51. (B,C,D)
12. (A) 32. (C) 52.  (A)
13. (C) 33. (C) 53. (D)
14. (C) 34. (B) 54. (B)
15. (D) 35. (C) 55. (C)
16. A (P, T) 36. A—(QR,T) 56. A—(S)
B (Q,R) B (P) B> (QR,S,T)
C->(R,ST) C->(R,S,T) C > (R)
D— (Q, R) D - (T) D> (P,Q,R,S,T)
17. A—(P,S) 37. A>(Q,S,T) 57. A—>(Q,R,S)
- (Q,R) B— (P,R,S) B (Q)
- (P, S) C—>((P,RST) C (R, S)
- (P, R) D (QR,S) D (P,T)
18.  (29) 38.  (12) 58.  (45)
19. (50 39. (04) 59. (16)
20. (16) 40. (25) 60. (36)
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HINTS & SOLUTIONS
PART - I (PHYSICS) = In(2K) _t
1. Answer (C) t
=>t= T|I"I(2K)
Hint: E_,, = qzx TP
4n80(R +X ) t:EIn(ZK)
Solution:
Answer (B)
q qxd 3gR?

32 =
8me,d*

T4l gng, (d2+R?)

2. Answer (D)
Hint: Heat current remains constant

Solution :
(T1_T) _ T-T
L L
k2nax[a+bj kxraxb
2
1 _Ta+Tb
(a+b)

3. Answer (D)
Hint: Use reverse symmetry concept
Solution:
Using KVL and KCL, we get
_2RR, +R;R; +R;R,
(R +R, +2R,)

B 2><(2><3)+(3><1)+(1><2)
- (2+3+1x2)

_ 12+3+2 _ EQ
7 7
4. Answer (B)
Hint : Q = Qo e " during discharging

Solution :

Q, =CV,.C, (CJ

K

Hint : At maximum temperature ;I_\'I; =0

Solution :
[P, +(1-0)V? V =nRT

PV +(1-a)V?

=T
nR

.'.d—T:OatVZ: Fo

dv (a—1)

P
LP =Py +(1-a)x ((10—1)
=P :Zﬂ
3

Answer (C)

Hint: Second overtone contains 3 loops
Solution:

LI NN
N N W M
A2

:—:x:im
2 3 3

Amp. = 2A sin kX = Amax Sin(kx)
A= (Anax)sin(&E><3 ! j

X —

6
1
=>A=(2)x| — mm:\/fmm
@)
Answer (B, C, D)
Hint : Use KVL and KCL.

Solution :
Qtotal = 180 — 70 =110 nC
2
= 110)=20 uC
=5 6,3 110)=20n
G == x(110)=60 uC
2+3+6
3
= 110)=30uC
% =5 g3 <(110)=30u

Ags = (20 +30)—(~70) =120 uC
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8. Answer (B, D)

. _[usz
Hint: v?2 =
N
Solution :

N :Area:%x10x10:50

d—N:u+10
du

y 1j0(10u2 —u3)du
0

o J-U2x(10—u)d
*VYrms T N

, _1000x(4-3) 2500
™ 12x50  3x50

=V, = f@ m/s
3

9. Answer (B, D)

Hint Apparent wavelength changes when
source moves.

50

Solution :
f'=Mx(200)=2O6 Hz
(340-20)
A=y =V, xT =220 505 1 _16m
200 200

10. Answer (B)
Hint : Use Gauss'’s law
Solution :

o on outer surface becomes uniform. Potential at
outside points is only due to charge on outer
surface of shell.

VA = VB
11. Answer (A, B, D)
Hint: Use KVL and KCL.

Solution :

R, =1+@=§Q
‘ 9 9
58
l, = =18 A

° (29/9)
. 18
“Mamy =5 =9A
6
o =gz 0 OA
4
lisey §x(18)=8A

12.

13.

14.

15.

5
oy = g (18) =10A

(40
" Vig) = 4x10=40V
Plsq) = 8% x5=320W

Answer (A)
Hint: Flux is proportional to charge
Solution :

2n(1-cosa) (g,
e

4r

:2n(1—cos[3)x(%j

4n &

Answer (C)

Hint : Flux is proportional to charge
Solution:

g1 = 302

= one third of total flux of g1 will terminate at g2

% =2n(1-cosa,,, )

:cos(amax):1—§:%

= tan(o,, ) =2v2 =0, =tan” (2\/5)

Answer (C)
Hint : A — B Isochoric C — D Isochoric
B — C Isothermal D — A Isothermal

Answer (D)

V.
Hint : W isothermal = NRT, InLV_ZJ
1

Solution of Q.Nos. 14 and 15

W, = 2PV, In[x—cJ =PV, In(2)

B

VO
=V, = ﬁ
~ P = ZSOCVO =22P,
W, = (2R, )(%)m(ﬁ )="ein(2)
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“Woepe =0+ -PV, In(2)+0+ %pov0 In(2)

=i (2)

16. Answer A(P, T); B (Q, R); C(R, S, T); D(Q, R)
Hint : Use Gauss’s law.
Solution :

Electric field is uniform in spherical cavity in
sphere and in cylindrical cavity in cylinder.

17. Answer A(P, S); B(Q, R); C(P, S); D(P, R)
Hint : Capacitance increases due to slab.
Solution :

Total capacitance increases, so charge on A
increases as well as voltage increases.

Voltage on B decreases. So, charge on it
decreases

Charge on C and D increases
18. Answer (29)
Hint: BC is isothermal

Solution :

(3P0)><VC =P, xV,

- CA is a adiabatic.

s {3

_In6_In2+In3 18

"Tih3T 3 11
p+q=18+11=29
19. Answer (50)
Hint : Voltmeter are not ideal
Solution :

Let resistance of each voltmeter be Ro

A RITZ20R0 (1= 1) cveeeeerenen, ()
and 2R =30 oo, (ii)

L3 -
=i —ZI, T

.'.2Ri’=30=R0(I—i):RO(I—%j
=i =400 pA
RZLﬁ=50x’|OsQ =50 kQ
40010

20. Answer (16)
Hint : Use PV = nRT
Solution :
T
T=T,+-2x
L

T.

2T,

8

X dx

.-.jdn £ P xAdx

x=0 R(TO +TL°x]

In(2
n RT, n( )
=n= PAL In(16)
RT,
16

PART - Il (CHEMISTRY)

21. Answer (D)
Hint :

intermediate

Solution :

T
<K b

(9]

&
lNRH( 0

H/_\fo
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22. Answer (B)

Hint : Compound which are planar, has
(4n + 2) e~ are aromatic

Solution :

| BH

Boron has vacant 2p orbital hence planar (sp?)
and has 6ne-

23. Answer (B)

Hint : Hydrolysis of ester under alkaline condition
occurs as

R)ko' +R' —OH

Solution :
Greater the extent of electron withdrawing
strength of R, greater will be the rate of reaction

24. Answer (B)

Hint : In DMF Sn2 mechanism is favoured during
nucleophilic substitution reaction.

Solution :
Electron withdrawing group increases the
tendency of Sn2.

25. Answer (A)
Hint : A paired with T (A=T)

Solution :
G paired with C (G =C)

26. Answer (B)
Hint :

Paracetamol

OH

All India Aakash Test Series for JEE (Advanced)-2020

Solution :

Heroin @\

hloramphanicol O h@

27. Answer (A)

OAc

NH""(’H"‘I

”H CH.—0OH

Hint :
0
Ph
FhiMgBr @
—«)
[’ OH, |5|[Uf (_.J
acid)
h
6 l:'nd}
Solution :

Ph
1. BH /SMe OH
————
2. NaOHH,0.

28. Answer (C)
Hint : Hoffmann bromamide reaction.

Solution :

0

I
Ph — CH,— C — NH,

—> Ph — CH, — NH,

aCH

N
29. Answer (A, B, C)
Hint :
E!\Q—/\ 1Py
NedMe
Br NMe.
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Solution :
;—7—; NMe,
.H ()
H {maore hindece d
due to IPr group
|F’r
[This is cope
NMP eSmination,
H which occurs
(Less hinderad) O-’TI 'thD;" 5y

elmination
Major elimination occurs from this sité mechanism

from the less

hindered sie|

Wil iPr Magor

r<;>

30. Answer (A, B, D)

Hint :
"
TH /CH i (IZH‘
cuj—clz—o—cs ——p CH, —C — |
GH CH CH,
+

Solution :

Formed alcohol is 2°

B/,/NaCH
CH,— CH — O ——> CH, — COO0 + CHBr, + NaBr

CH
31. Answer (B, D)
Hint :

@:(E;) Mot Er/THE qo

Me

l"‘ {Tautomerisation)

&

32.

33.

34.
35.

Solution :

“OH
Ph)\‘ 5 Ph )g/
( J

l.« o
N

O
] /\
Lo 'd
H o He »Me
[>/\ B THY '
B0 C COCH EIQO.C CH,0H
H .2 (Transssienfcaton|
H \/( Mo
P
Answer (C)
Hint : SO2 + O3—— SO3 + O2
O3z is consumed by SOz only
Solution :
NO + O ——NO,
So more of Oz is consumed
Answer (C)
Hint : CCl2F2 is Freon-12
Solution :
Freons initiate radical chain reactions.
Answer (B)
Answer (C)
Hint and Solution for Q. No. 34 and 35
¥\
H Base N
/N\ /N\"
((l)Ts
N\\N v
=
(o]
| y 0
~
(P)
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Solution :

36. Answer A(Q, R, T); B(P); C(R, S, T); D(T)

Hint :

H._CO,E!
o<1 X

/\O

lu: COEOH

’O‘@CO"’:[

O

l’aJl_._-'l'r;a'l:nllJl'

CO.EL
0
Q
Solution :

In aldol condensation H20 elimination through
E1cB mechanism.

0 OH
" 1 NaBH, I
CH; — C — CH, ——————p> C,H,— CH —CH,
2.M,0
H ' Racemic
mixtura

37. Answer A(Q, S, T); B(P, R, S); C(P, R, S, T);

D(Q, R, S)
Hint :

Reducing sugars Non-reducing Sugars

Maltose
Lactose Cellulose
Glucose Sucrose
Fructose

Solution :

Sucrose — a-glucose + B-fructose
Maltose — 2 a-glucose
Lactose —— B-galactose + p-glucose

Cellulose — B-glucose

38.

39.

40.

Answer (12)
Hint :

CN
2 Ph —CHO — Ph C LCH Ph (A)

enantiomeric pair

lf-l;t BH,

OH OH
I I
Ph— CH — CH —Ph (B)
Solution :
Total 3 isomers of (B) are formed
O
B — Ph—CH—C—H
| (C)

Pinacol-pinacolone
rearrangemeant

Ph

Degree of unsaturation of (C) is 9
Answer (04)

Hint : Since, six 1° H's contribute to the 42% yield
of 1-chloro propane, we can say that one 1° H
leads to 7% (42/6) of this product. Similarly each
2° hydrogen contributes 28% (56/2) yield to the
2-chloro propane product.

Solution :

So the relative rate of the reaction of each 2°H
compared to 1° H is 27—8 =4
Answer (25)

Hint : Since, the sample has [a] to be +4.25 it
means (+) alanine is present in excess.

Solution :

. . 4.25 .
Optical purity = EMOO =50% . This means
that 50% of the sample is pure (+) alanine and the
other 50% is racemic. In which equal amount (i.e.
25% each) of (+) and (-) alanine is present.

PART - Il (MATHEMATICS)

41.

Answer (B)
Hint : Tangency condition.
Solution :

Letthe lineisy =mx + 5
- m>0andis least .. the line

should touch the ellipse

= 25=16m2+9
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42.

43.

44,

= 16m2=16
= m=zx1 => m=1
Answer (A)

Hint : Think of quadratic equation to solve.

Solution :

Let equation of circle is
(X=r)2+y2=r2 ...(1)

(at? —r)? + 4222 > r2

a?t* + r2 — 2rat? + 4222 > r?

a2t — 2art2 + 4a2t2 > 0

at?—2r+4a=0

U

U

rs%(t2+4)$2a

Maximum value of r = 2a
Answer (D)
Hint : Find chord of contact equation.
Solution :
Equation of tangent at (1, 2) to C+ is
X+2y-5=0 (1)
Let point T is (h, k)

Equation of C.O.C. w.rt. Czis

xh+yk-9=0 ...(2)
h k 9
= —_—= - =
1 2 5
= h :g, k =1—8
5 5
Answer (B)
Hint : Use condition for tangency.
Solution :
Ay

Ca 2r

(0, 2r)

> X

A0, 0) B (3a, 0)
Area of trapezium = %(a +3a)(2r)=4
= ar=1

Equation of BCisy = —r? (x - E)
.

= y+rx-3r=0
As BC is a tangent

45.

46.

47.

lr+r®-3r|
1414
Lo
2
Answer (C)

Hint : First find point of intersection of lines.
Solution :
The vertices of the triangle are

o©,0), Al 1 |g[ T
{+m (+m {—-m (-m

Let circumcenter is (h, k)

o -m
h_ﬁz_mz’kzﬁz_mz
1
= h?+k?=———— andh?-k?= 21 3
((2_m2) (< —m

2
= Required locus x? + y2 = (x2 - y2)
Answer (B)

Hints : Circumcentre is mid point of hypotenuse.

Solution :

(@ 0) X

Clearlya>2,b>2

= 1<1,1<2

a 2 b

1 1
= —+-—<1

a b
Also,rS=A

2 2

- 1[a+b+~2/a +b ]:%ab

1 1 aZ + b?
= —+—+ =1
a b a2b2

Answer (A, D)
Hint : Form family of circles.

Solution :
. . : 2 2
Circle with points | 2t,, © and | 2t,, - as
1 2
diameter is
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(x—2t1)(x—2t2)+[y—Ej(y—gjzo

Also tit2 = —1

Hence the equation of circle is (x? + y2 — 8) — 2
(tr+t)(x-y)=0

The point of intersection of x2 + y2 = 8 and
x—y=0are (2, 2)and (-2, -2)

48. Answer (C, D)
Hint : Property of normal.
Solution :

-+ Normal intersects the parabola y2 = 4ax again
oo X1X2=4a2 and y1y2 = 8a?
ra=2 = X1X2=16 and y1y2 =32
49. Answer (A, B, C)
Hint : Concept of orthogonality of two curves.

Solution :

Due to orthogonal intersection of ellipse and
hyperbola

az+ph2=16
= a%?=16
= a?=4 = b2=12

No director circle of hyperbola is possible.
50. Answer (A, B)
Hint : Conversion into trigonometric function

values.
Solution :
36 3 8
o tano = —, tanff = —, tany = —
‘=77 =7 LT

Y(tana) — n(tana) —

tan(oc +B+ Y) = 1-Xtanatanp

= a+[3+y:g

Option (A) and (B) are correct.
51. Answer (B, C, D)
Hint: AM>G.M

Solution :
1
w<0=u+—-—22 v+—<-2
u \Y;
or u+—<-2 orv+—2=2

52. Answer (A)

53. Answer (D)
Hint for Q. No. 52 and 53
Family of circles.
Solution for Q. No. 52 and 53

Let ¥ is x2 + y2 — 9x — 12y + 53 +
M2x+3y—-27)=0

Given circle x2 +y2 —4x -6y —-3=0
Equation of common chord
—5x + 6y + 56 + A(2x + 3y —=27) =0

Chord passes through the point of intersection
of 5x+ 6y —-56=0and 2x + 3y-27=0

22

Y intersects x2 + y2 = 29 orthogonally.

53-271.-29=0

224 _8
27 9
.. Circle is

x2 +y2+(§—9jx+(%9—12jy+29:0

. Center is (6—5 Ej
18" 3
54. Answer (B)
55. Answer (C)
Hind for Q. No. 54 and 55
Mathematical induction approach.
Solution for Q. No. 54 and 55
Putn=2
= f(1) + 2f(2) = 6f(2)
= 4f(2) =1(1)

1
= f2)= 3
Similarly f(3) = 1 ,f(4) = 1 ...and soon
12 16
)= —- - f1010)= ——
4n 4040

56. Answer A(S); B(Q, R, S, T); C(R); D(P, Q, R, S, T)
Hint : Eccentricity formula for conic.
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Solution :

(A) - yJc?+d?=a +a®-b%=c

= c2+d?=a? and a2-Db?2=¢?

= 9:1
b
b? d?
a c

= d=b

2

2 2

a’-c

= e12+e§:2+b2[—j
2

a’c

1
e +ey=ef +—>2
&

(C) 2tan1(9j:%t = d=+3c = d?=3c?

c
= a=2c

b2 3c?
4e1:4J1-a—2 :4J -Fzz

(D) b%=a?(1-e?)

= az=2b? = 2 =Dp?
h? k2 h? K2

For P.O.I. b—2—b—2 = a—2+b—2

()

a’b? b?

h?  2a?

57. Answer A(Q, R, S); B(Q); C(R, S); D(P, T)
Hint : Equality hold conditions for I.T.F.

= a?=4c?

Solution :

752

(A) (sin~'x)2 = (sin~'y)? = v
= X=x1Tandy= %1
x3+y3=-20,2

(B) (cos™'x)? = (cos~'y)? = n2

= x=y=-1
xS+yS=-2

and (cos'y)? = =2

. s
= sin"'x=+= andcosly=n
2

= x=xlandy=-1
(D) |sin"™x —sin-ly|=nx

= either sin-'x = —g and sin-'y = g

Cq, T C4,_ T
orsin“'x = — and sin"ly = ——
2 2

x=-1landy=1 or x=1andy=-1
XY= (=1)'or (1)
=-1or1

58. Answer (45)

59.

Hint : Linear inequalities of two variables.
Solution :

Total number of integral co-ordinates in shaded
region are 45

{0, 10)
~y
(0. 8)
(8, 0'&'0\
9
Answer (16)
Hint : Monotonicity of function.
Solution :
- xel[-1,1]

Also f(x) is an increasing function in domain
p =f(-1) and q=1(1)
T T

= p 5 2+( ) T

and q=g+g+6=n+6

p+tq=4 = (p+Qq)*=16

60. Answer (36)

Hint : Point of intersection of two normals.
Solution :
Let P(t1) and Q(t2) are points

t2 = 2t4

P.O.l of normals
R(2a+a(t? +tt, +12), ~tity (t; + 1))
R(2+t2 +tt, +12, ~tity(t; + 1))
x= 2472, y= -6t
(2] () -5
7 ! 6 36
36

Locus is y? = 3 (x —2)°

k=36
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