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HINTS & SOLUTIONS

PART - | (PHYSICS)

1. Answer (B, C)
Hint : [Fdt = [iB¢-dt

Solution : Leti be the current at any time during

short changes then
o

o

F(t) =B and impulse [F(t)dt=[¢Bidt

mv
= mv=/BAgQ = AQ=—-
a a B¢
Work done by battery w = Sglv
emv 1 2
= AW|OSS = W—Emv
2.  Answer (A, D)
Hint : At resonance |oL| = ——
loCl
. 1
Solution : At resonance |oL|=———
oC|
V=60 volts
Vi = 80 volts

Vi oL 60 oL
Clearly, —=— = —=——
Vg R 80 240
= oL=180Q = L:@:ZH
90
1 1

Similarly 1 180 =
oC
1
For current to lag by 45° |R | = ‘coL ——‘
oC

— ©’LC -1 =240 oC
— ®° —120m —8100=0
o=60+ 10\/117 rad/s

3. Answer (A, C, D)
Hint :

If there is no dissipating force then the system

will oscillate.

C= = F
90x180 16200

Solution : If there is no dissipating force/s then
the system will oscillate.

But if there is some small resistance then
_vB** _mdv

r dt

. . dv
Before it attains the steady constant speed, pry

is positive. That means part of the work done by
gravity is appearing as increase in kinetic energy
and rest are dissipating as heat energy.

_ mgr
0~ 8262

Finally dv =0. ie.
dt

Answer (A, B)

Hint : n;sini = n, sinr.

Solution :

A
N

<« —> «|R|l—>

M
Let SPM be the spherical surface separating two
media with refractive index n, and n,

respectively.
So for refraction at point A
sini _ Ny

n,sini=n,sinr = ——=
sinr n

()]
1
|OC|=r, and |IC| =T,

ZAOC = a then

Take |CP| = R,
ZAIC = B,

o

In AAOC, S _ 1

sina |R|

... (i)
sinr 1,
sinp  |R|
For a very particular case when Zo = Zr and
/B = Zithen equation (ii) will become.

Also in AAIC ..(iii)

sint _h N

sina |R| n

n

= rn=-2|R|
1

. T sinr r, n,

and equation (jii) will become —— = —2-=-1

sinB |R| n
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I’]1
= |r|=—R]
n2

Irrespective of the point A being paraxial or
marginal. Hence all ray emanating from O
seems to be emanating from i and vice-versa.

Answer (A, D)
Lyl

Hint: |m|=—"—
[ x|
Solution :
A
/<'(l N
7 ~LH

Vv

Let u, be the speed of object and v be the speed

of image and x and y are the respective distance
of object and image, then

Magnification | m | = Iyl
I x|
Also, v sinf = |m| u, sina. ()

V COSP = |m|2 Ug cosa ...(ii)

tanﬁ=mtana
ly |

Now —+

1,11
y x f
tanp 1 _1
xtana x f

I (tana +tanp)
tana

Also, §1+ tana_1

ytanp f

f(tano +tan
- Y= ( tanf B)
Answer (D)

Answer (C)

Answer (B)

Hop By By —ly
v u R
Solution for Q. Nos. 6to 8
For Q. No. 6

"" -""n/ ——\\
| { |

Hint :
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1,op_ (-
Vv, 25 B0
13 1
V, 2x25 100
1 1 6
= =
Vv, 100 100
= 1_-5 V,=-20cm
VvV, 100

1

Shifting in 1stcase is 25 -20=5cm
For Q. No. 7

1 1 1
= _—
V, 100 50
1 -1
= —=—
V, 100
V, =-100

Shifting = 100 — 75 =25 cm

For Q. No. 8
e — \
po1_ (u-)
V, ® 50
3 _ 1
2, 2x50

3
= V;=150cm

So for mirror (at plane surface) object distance is
+75 cm.

Image would be at 75 cm opposite to
silvered surface which falls on the periphery of
the sphere.
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9. Answer (B)
10. Answer (A)
11. Answer (D)

Hint : | :g (Here z is impedance)

Solution for Q. Nos. 9to 11

20 20
—AMA— BB ——

L)
./
100 V, 50 Hz

XLZ(DL:ZTEX50£:20§2
5

_ 1 1nx10°
€ ®C 2rnx50x500

Let z, = 20 + 20j; z, = 20 — 20j; z; = 20 + 20j

X =200

11,011 1
z z, z; 20-20j 20+20j
_20j+20+20-20]j
400 + 400
z’:@:ZOQ
40

Zoq = 20 + 20 + 20 = 40 + 20

20\.5
20
40
1 2
z :20J§-tane:— cos=—
2| 5 NG
| = 100 «£0 —\/§:>|0=\/]3

2045 20

Current amplitude = J10 ampere

Power dissipation = I, - V|, COS$
= Zlc=12z5l, = Zlc=(-10)z,
= (z,+25)lc =2z,

1(20+20j)
€ (20+20j+20-20j)

_|><20(1+j)
~ 20x2

12.

13.

So I is in lead by phase of 45° or % rad w.r.t.

to total current I.
Answer (B)

1)
Hint: i=1,\1-e L

Solution :

e R
i:—[l—e LJ
R

Aq=[dg = idt :%T{l—e_fjdt
0

2t

_ .=
= Aq=i t+—e L
R R
L 0
e, L 4L
R|R Re? R
e[ L L
= AM=—|=-+—
a R|R Rez}
el|e?+1
N Aq?{ & }
Answer (A)

Hint : dB =jB.ds
Solution :

B, (xiA+ yf + ZIZ)
(x2 +y2+ 22)g

é:

Consider a small ring of radius R and width

‘dR’.
Then R:\/y2+22

B PO ~ S
dp=—"2—% (Xi +yj+2K)-27R dR |

(x2 +y%+ 22)E

= d¢
[RZ +x2JE

B,X - 2tRdR

3

(R2 +x2)2
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a
-1
= $=2B X |-——
° L]R2+x2}0
1 1
= ¢=2mxB,|=-——
O{X \/a2+x2}
14. Answer (C)

Hint: M2 M _Ho7Hi
Y u R

Solution : When viewed from spherical side.

i 3 1
vy 2x8 2x16

1 1 3 -5
- —-=_2_

v, 32 16 32

Image position is 35—2cm inside the hemisphere
from its periphery.
And when viewed from plane side then image is

at % cm. Inside the plane surface.

Ax:16—E—§:% cm
3 5 15

15. Answer (D)

Hint : E-2nR=nR2d—B.
dt
Solution :
E-2nR =nR2x§
At
e_RB
2 At

dF = dg-E and dt = REdq
- r=j REdq = REq

2
So It-dtzlim R qB-At:Im
x—0

2
= wszz.(D

2
= 0=

2m

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

Hint : If field along the dipole, then torque is
zero.

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

17.

Solution :

For option (A) : Opposite current means they
will repel and dipoles are at 180° torque is zero
but rotationally unstable.

For option (B) : Decrement of current in one
loop will induced the current in same sense in
other loop, so attractive force and no torque.

For option (C) : Forcels are zero but torque is
not zero.

For option (D) : Force/s are zero, torque is also
zero but dipoles are oppositely aligned so
rotationally unstable.

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

Ho Ha_Ho7Hy
vV u R
m =t

pou

Hint and magnification

Solution :

For option (A) : — ray seems to

diverge always after refraction so it will form
virtual and diminished image.

—

For option (B) : after refraction
ray would bend and meet the axis some what at
shorter distance. So, it will form real and
diminished image.

1

21y
For option (C) : ... ,“'/:ji\_*\_ it will try to

bend towards normal so, depending upon the
extent of bending the refracted ray may meet
really or it may seems to be diverging. So it may
form real image or virtual image also.
Magnification may also vary on being diminished
to magnified.

For option (D) : ‘/‘>|< Depending
{

upon the extend of bending the refracted ray
may meet really or it may seems to be diverging.
So, it may form real or virtual image. Also
magnification may vary from being diminished to
being magnified.
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18. Answer (01)
Hint “_“_(uj use this.
\% u R

Solution : Let ‘X’ be the distance of object from
S, so, for first refraction let v, is the image

distance then,

8,4 1t 3 _ 14

v, 3x 6 v, 6 3x

= v, = X e X from S,
8+x 8+x

Now for 2" refraction from S, object distance
9x 8 +10x

+1=
8+X 8+X

would be u, =

For refraction from 2" surface S,

i_i_@

\% u, -2

2 2

= V,=—(x+1)
-1 . 3(8+x) 1

x+1 2(8+10x) 4

~16-20X + 24X +24+3x*+3x 1

4(x +1) (4+5x%) 4

3x° +7x+8=5x"+9x + 4
2x°+2x—-4=0

X +x-2=0

x=1,-2

Object distance from S, =1 m
19. Answer (08)

L4 4y

Hint : Ea :‘%

dt
Solution : E'anznrz.d_B
dt
_, E-LdB
2 dt
r:63in53°:6x£:§
5 5

>

2}

jEd|:2—41x1x10
52°3

([Ed)-8

20. Answer (03)
. Y .
Hint : | = (Here Z is impedance)

50 sin ot

Solution : In capacitive circuit I 2R /-60°

o = 2R—5 sin(wt +60°)

VA

= % sin (ot +60°)x /3R £ -90°
= 25{/3sin(wt -30°)

ot —30° = 90°

50sin(ot)

Now in inductive circuit || =
L 2R £30°

50 sin (wt)
. =3+JR £20° ——M—~=
VR, R 2R £30°
= 253 sin (ot —30°)
Vg = 25J§ volts

N=3

PART - Il (CHEMISTRY)

21. Answer (B, D)

Hint The given complex ion has three
geometrical isomers and each of them is optically
inactive

OH OH
OH CLWT ....... cl  C,...

NIZ Y

)] (1) (1)
Solution : The central metal ion (Cr3*) has 3
unpaired electrons. So, magnetic moment of
complex is 3.87 BM

22. Answer (C)

Hint : Fact based.

Solution : The following reactions take place in
the reaction mixture

MnClz + 2NaOH + H202 - MnO(OH)2 + 2NacCl
+ H20

2CrClzs + 10NaOH + 3H202 — 2Na2CrOa
+ 6NacCl + 8H20
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23. Answer (A, B, D)
Hint :
Me

fe
hPOH

27.

28.

.«n ‘(abH/YAu kJH /Y
OH

(-)RS (S,.

Solution :

vl N: D
Me —O—cn w MO—-O-I
('i

s + trans cis
S.?l*c NaOH

Me s )emOH

trans
24. Answer (A, B, D)
Hint : Fact based and evident from diagram.

Solution : Copper (ll) acetate is dimeric and
hydrated as | Cu(OCOCH, ),-H,0 .

25. Answer (B, C)

Hint :

FeSO, + 2NaOH—— Fe(OH), +Na,SO,
Dirty green ppt.

Solution :

CuSO, + 2NaOH—— Cu(OH), +Na,SO,
Bluish white ppt.

26. Answer (B)

Hint : The solution (A) contains I~ ions, as seen
from the following reaction

217+Hg(NO, ), ——  Hgl, +2NO;
(A) (Scarlet ppt.)

(R)

29.

30.

Solution : Hgl, + 2KI——K, [Hgl, |

(©)
The hybridisation of Hg>* (5d%°6s°) in (C) is sps.

Therefore, shape of complex anion in (C) is
tetrahedral.

Answer (C)

Hint : The reagent (X) must be Bi(NOz)s which
reacts with |- ions to give black ppt. of Bils

Solution :

3+ Bi(NO3 )3 —_— BiI3 +3NO;
Black ppt.

Answer (D)

Hint : The black ppt. of Bilz when heated in
presence of water turns orange due to the
formation of BiOl

Solution :

B|I +H O—— BIOl +2HI
Orange ppt.

Answer (D)

Hint : CO is n" acceptor and c donor.

Solution : In metal carbonyl, the C-atom of CO
ligand uses its filled orbital and metal uses its
vacant orbital to form o type of co-ordinate
covalent bond. Simultaneously, the metal uses
its filled orbital and CO uses its n-type of
antibonding molecular orbital to form = -type of
co-ordinate bond.

T(M) ={CO)
QAT

L

dM <T80i>C Q
: :r‘. 5 ?
Answer (A)
Hint : CO form strong field ligand with metals.
Solution :
(1) [Ni{CO),]
Ni: 3d4s (T 4]
3 s 4s & |
a0 hybridsaton, diamagnebc
(1) [Fe{CO)]
Fe:3d4s [ERENID [@
3a g3
[Fe(COL.] EEEED O I
a9 43 0

dsp’ nybeidisabon, damagretic
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() [V(CO)]
V'3das’ OOOIT] @
1 A3
(V(COJ i) O CI134
&t 45 4,. :
d'sp° hybndsason, paramagnat
(IV) [Cr(CO)]
Cr:3d4s’ [0 0
3d . ERGRCRN
[Cr(CO)] HHIT] 0O [OI1]
3o ds i

d'sp hybrdisaton, diamagnetic

So, (II) and (1V) are inner orbital complexes and
diamagnetic.

31. Answer (B)

Hint : Greater the electron density on metal,
lesser will be the C — O bond strength.

Solution :

In the given metal carbonyls i.e. [Ni(CO)4], [Fe(CO)s]
and [Cr(CO)e] the number of electron pairs available
are 5, 4 and 3 respectively. So, the share of dr
electrons from Ni, Fe and Mn for back donating to
each CO molecule in these complexes will be 5/4,
4/5 and 3/6. Hence, C — O bond length in these
complexes will be in the order of (1) > (11) > (lI).

32. Answer (B)

Hint : Co-ordination compound (X) must be cis
isomer having permanent dipole moment since it
dissolves in polar solvents.

Solution : Co-ordination compound (Y) must be
trans isomer which is non-polar since it dissolves
in non-polar solvents.

33. Answer (A)
Hint : Fact based.

Solution :

I
oC._,C\_,CO
0C — Co— Co—CO
oc/\<|:|/ Nco

0
[Co{CO)

34. Answer (C)

Hint : Hexachloridoplatinic acid is formed when
platinum reacts with aqua regia

Test - 3A (Paper-1) (Code-A)_(Hints & Solutions)

Solution : 3Pt+16H" +4NO, +18CI" ——

3[PICl; [ +4NO +8H,0
35. Answer (B)
Hint :
Ma }-‘1'\ B e H- g’
0= C-——(l‘H ‘rCH ——>|:o _CH;CH:|
(Bf Bl"

\ Lass stable
(P) e P
transition state

e |

O0=C-—CH=CH,

(R)
Solution :
Me ff\ Me H-B
Oz(ll—(IIH\LC [O (l, CHuCH}
(Q) Meore stable

transition state

I‘.I‘.c J,

C=C—CH=CH,
(R)
The H-atom attached to p C-atom with respect
to Br-atom is more acidic in (Q) than in (P).
Therefore, the transition state formed in
elimination of HBr from (Q) is more stable than

that from (P). So, (Q) reacts faster than (P) in the
given elimination reaction.

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

CoCl, +7KNO, +2CH,;COOH — K, [ Co(NO, )|

Yellow ppt.

+2KCl + 2CH COOK+ NO +H20

Neutral gas

H,S+2HNO, S+ 2NO +2H,0
Neutral gas
Solution :
4FeCl, + 3K, [Fe(CN)s | ——Fe, [Fe(CN)s ], +12KCl

Na,S,0, + 2HCl - 2NaCl+ SO, + S +H,0

-~ Yellow
Acidic
gas ppt.
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37. Answer AR, T); B(P, S, T); C(P, Q, S); D(P, Q, S)

Hint : CN' is a strong field ligand and F is weak

field ligand.
Solution :
(A) INieNya- - BT B
SRR . S o
Hybridisation : dsp?
Shape : Square planar

Magnetic behaviour : Diamagnetic

(B) [NiFs]>~

d?sp? hybridisation; Octahedral; Diamagnetic

[Note : As oxidation state of nickel ion increases,
the splitting energy increases. Thus F-ions cause

pairing of unpaired electron]

(C) [Fe(CN)e]*

d?sp? hybridisation; Octahedral; Paramagnetic
38. Answer (08)

Hint : The possible stereoisomers of the given
complex ion are 8.

Solution :

\

L \‘O/ 4 \(ln/

z) (z) (%)

(m Nl IN% )
\O/ \0/ \/ \N/

Meso-| Meso-ll

39. Answer (06)
Hint : Test for G-Il cations.
Solution : Only Ag*, Pb?*, Bi®*, Sn?*, As3* and
Cd?* ions will get precipitated on passing H2S gas
in presence of dil HCI.

40. Answer (08)
Hint : The total number of substitution (by Sn1)
and elimination (by Ei) products formed in the
given reaction are 8.

Solution :
CH,

CH — OEt

o

1

@—(;H @(?H.
CH = CH, &cu —CH

PART - lll MATHEMATICS)

41. Answer (A, D)

b b
Hint : Use property .ff (a+b—-x)dx :If (x)dx

%
Solution : | = It(sian)sinxdx (i)
%
= If(sin(n—Zx))cosxdx
%
| = It(stx)cosxdx ....(ii)

Add (i) and (ii) we get
%
2l = J.f (sin2x)(sinx +cosx )dx

0
% T
ﬁjf S|n2x sm( 4jdx
0

Put x=£—9
4
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= dx=-do

= \/Ejj‘f [sin(Z[%— emcose(—de)
= \/Ejf (cos26)cos6(-db)

b/
= Zﬁjf(cosze)cosede
0

A
I :«/ﬁjf(cosze)cosede
0

42. Answer (B, C)

Hint :
Minimize J'((x2 +2x —3) - (kx +1))dx where x,
and x, are intersection points of given curves.
Solution : kx + 1 =x2+ 2x -3
= X2+ (2-Kkx-4=0

k—2+(k-2)" —4(-4)

= X 5
k—2+k? -4k +20 _—* .
= 5 \n\.-:-l, ()
A= _f((xz+2x—3)—(kx+l))dx
_ x_3+(2—k)x2 ax
3 2

3 _ 3 _
= M_F(%j(xg —Xlz)—4(X2 _Xl)
From (i) x1 + X2 = k — 2, xax2 = —4 and |x1 — X2|
= Jk? -4k + 20 and using these results in (ii) we
get

(x, —xl)((x1+x2)2 —xlxz) +(2_kj

3 2

... (i)

(%, =%, ) (%, + X, ) —4(x, — x1)|

- kz—4k+20[(k_2)2+4+[2;kj(k—2)—4J

3

_ k2_4k+20[2(k—2)2+8—3(k—2)2—24J

_ m[—(kT—z)ZEJ

= Amnatk=2
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an = — | === sq. units
d : \/E 38 332

43. Answer (A, B, D)
Hint : Form differential equation using the
equation of tangent at (x, y) i.e.

Y -—y= d—y(X -x)
dx
Solution :

A0 )
. ]

>

A 4

Equation of tangent at P(x, y)
dy
Y -y =-2(X-x
y dx( )

dy
= — X —
B=y ix
Y—Xdl+y
Hence 2.l dx ©
2
dy
X=2y —X—
= y dx
4y 2y
dx x
\Y% 1
= d(;]z——zdx
= 12=1+c
X X

= y=x-—-Xx?
44. Answer (A, D)

. f'(x)
Hint : dx =Inff (x)|+c
g dx =it G0l
4
Solution : j dex 5 "
X X° X X
I+ —+—+—+—
n 21 31 4l
2 4
:4!x—4lln(l+5+x—+...+x—]+c
2! 4!

= k=4, f(1)=2> andf(0) =1

45. Answer (A, B, C)
Hint :
_[cosxdx =sinx+c and Isinxdx =—-COSX+C

Solution :
k2 %
+?sinx—cosx—2ksinx <1
0

K2 sin3x
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k2 k2
(——+——O 2kj (0+0-1-0)<1
3 2

= +k>-12k+6<6
= kk-12)<0
k [0, 12]
46. Answer (B)
47. Answer (B)
48. Answer (C)
Hint for Q. No. 46 to 48

4T (60 = (g 60)- (0~ h(F (0) 1)

X f(x)
Solution for Q. Nos. 46 to 48
Using Leibnitz’s rule
f(x) = X2 — x?f(x)

XZ
= = 1+ x?

(f(x) is even function)

g(x) = ) - X' —1-x 1

1= 9(x)= 14x2 142

Range of g(x) € [-1, 0)

| = T{—ﬁr = i1+ [x*]dx

0
1 NA B 2
=x|§+.|'0dx+.|'dx+_[2dx+.|'3dx
0 1 2 3

=2+0+(J§—1)+2(J§—J§)+3(2—J§)
=7-2-3

= [I]1=3
49. Answer (A)
50. Answer (D)
51. Answer (D)
Hint for Q. No. 49 to 51

db D= — db _ =kD (where k is constant of
dt dt

proportionality)

Solution for Q. No. 49to 51 :

Let data at any time ‘t’ is D

db

dt

o« D

52.

53.

= InD'soo -
D _
500

= D =500 ek

Att=2,D =0.9 x 500
0.9 x 500 = 500 ek2
= 0.9=e*
= 2k=In0.9
In(0.9)
2

= k=
1
= {(In(0.

_ D_ 50062/ ..(i)

Att=4h, |fD—¥ in (i)

= 500e2n(0.9)

D
1 Llinooy
= —=e?
2

= -ln2= %In(0.9)t

2In(;j
“In(0.9)

Answer (B)

Hint : Put sin2x = 2sinxcosx and make patrtial
fractions

2sinx(1-cosx)dx
2sinxcos x(1+cosx)

Solution : J'

N I 1-cosxdx
(1+cosx)cos x

= J' 1 —Ljdx
cosx 1+cosx

dx

= Isec xdx —2 "
2cos? = 5

= Isec xdx — J‘sec2 gdx

X
= In|secx +tan x|—2tan5+c

Answer (C)

Hint : lim Zf(n) %:j.f(x)dx

n—oo

4an
Solution : Let L =lim

b Yy
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54.

55.

Put x =t2
= dx=2tdt
£ 2tdt
L=
It(1+t)

Answer (C)

=2In(1+t)[ =2In3=1In9

B
Hint : Area = J(f (x)—g(x))dx, where o and B

are intersection points of given curves
Solution :

v

(0,0) (2,0

A =j'8—(2x—x2)dx+j.8—(x2 —2x)dx

2 4

3

3

X

=8x —Xx*+—
3

X
+8X——+x°
3

0 2

=(16—4+8j (32—6—4 16—16+§—4j
3 3 3

44+(28—@ :ﬂ 28 72—24 sg.units
3 3 3 3

0 3 u
=|8—(x*-2x)dx =8x—=—+x?

A, = [8-(x"-2x) A

-2

=O—(—16+§+4J
3

k=223 = [W=
28

Answer (C)
Hint :

g’ (y)dy +0)g(y)dx = [d(f)g(y))
Solution : xdy + cosy In xdy = 6x2dx — siny dx
SiNY 4«

X

-2

2—§:§sq units
3 3

= dy +cosyInxdy = 6xdx —

sinydx

= dy +cosyInxdy + = 6xdx

56.

J.dy +jd(siny|nx):6jxdx

= y+sinylnx=3x2+c
Fory(1l)=3=3+0=3+c=c¢c=0

= y+siny Inx = 3x2

Put x = e we get

y + siny = 3e?

Answer AP, Q, R); B(P, Q,R); C(S, T); D(P, Q,R, S, T)

Hint : Apply estimation of integrals

1
Solution : |, :_.'exzdx =l<l<e-1
0

.
IZ:J‘%X: <l<—=
. X T
% s
I dx|==In2
.= _([(smx)x 5

= Z(2.303)x(0.301) = 0.9

odf X

01+x)

dx<x7

= O<I4<l
8

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

D(P! Q1 Ry S)
Hint : Area between two curve f(x) and g(x)

B
_[ (f(x)-g(x))dx, where a, B are the point

o

of intersection.
Solution :
(A) y = [x]x

A= _[ —x%dx + xzdx—l+iz— Sq. units
J 33
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(B)

5m,

A= j4(sinx—cosx)dx:(—cosx—sinx)
£ %
:(+i+ij_(_i_ij
2 2 V2 2
=242 sq. units
(©) Xyl =2
~ 3T =
\l\ T ///7
\\\ 10 ///‘"
5 =2 1 g 3
—— . >
-1+
/ %

(D)

¥ Area

58.

59.

60.

[ s |

Required Area = 4A = 4(Area of semicircle of
C1— (Area of quarter circle of C2) + Area of AAOB)

= 4(n — m + 2) = 8 sq. units
Answer (02)

Hint : If f(x) = t
= f'(X)dx =dt
2x
Solution : I—z dx
(e2X +1)

Pute+1=t
2.e>dx =dt

}Id_zt:_ii' C:_;J,_C:kzz

27t 2t 2(e™ +1)

Answer (07)
Hint : Put y = vx and solve as homogeneous
differential equation.

Solution : Puty = vx

du \%
U+Xx—= 5

X 1+v

du v-v-v?
= X—= 5

dx 1+v

%
1
= - V2+Inu=—|nx+c
x? y 1
= - 2+In(—]+lnx=c:>——
2y X 2
A2 2
And i2+1=—1:a—=e2
2e 2 3

Answer (00)

Hint : Differentiate expression of area using
Leibnitz’s Rule

Solution : Given
a’+8 :J‘(x2 +2—f(x))dx
2

Differentiate both sides we get
3?2 =0?+2-f(a)
= fla) =—202+2
= f(x)=-2x2+2

= X,=0
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TEST - 3A (Paper-1) - Code-B

Test Date : 06/10/2019

ANSWERS
PHYSICS CHEMISTRY MATHEMATICS

1. (A, D) 21. (B,C) 41. (A, B, Q)

2. (A, B) 22. (A B,D) 42. (A, D)

3. (A, C, D) 23. (A B,D) 43. (A B,D)

4. (A, D) 24.  (C) 44. (B, C)

5. (B, C) 25. (B,D) 45. (A, D)

6. (D) 26. (B) 46. (B)

7. ©) 27. (©) 47. (B)

8. (B) 28. (D) 48. (C)

9. (B) 29. (D) 49. (A)

10. (A) 30. (A 50. (D)

11. (D) 31. (B) 51. (D)

12. (D) 32. (B) 52. (C)

13. ©) 33. (© 53. (C)

14. (A 34. (A 54. (C)

15. (B) 35. (B) 55. (B)

16. A—>(Q,S) 36. A->RT 56. A->(Q,R,S,T)
B— (P, S) B—>({P,ST) B—>(Q R ST
C->P,QR,ST C—>(P,QY9S) C—(

D> ((P,QR,ST D->(P,Q,S) D> (P, QR,S)

17. A->(Q,R,T 37. A->(P,R,T) 57. A—>(P,Q,R)
B—- (P, R) B—(P,R) B—->(P,Q,R)
C—->(S T C—->(ST) C—o> (ST
D> (R,ST) D—-(Q,R) D> (P,QRST

18. (03) 38. (08) 58. (00)

19. (08) 39. (06) 59. (07)

20. (01) 40. (08) 60. (02)

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



All India Aakash Test Series for JEE (Advanced)-2020 Test — 3A (Paper-1) (Code-B)_(Hints & Solutions)

HINTS & SOLUTIONS

PART - | (PHYSICS)

Answer (A, D)

Hint : |m|:m
X|
Solution :
A
/<'(l N

/7 <L i
v

Let u, be the speed of object and v be the speed

of image and x and y are the respective distance
of object and image, then

Magnification | m|= Iyl
| x|
Also, v sinf = |m| u, sina. ()

2 .
v cosB = |m|” uy cosa. ...(ii)

tanB=mtano¢
ly |

1.1

Now —+

1.1
x f
tanp 1 1
xtano x f

o xof (tana +tanp)
tana

1 tana 1

Also, —+ =—
ytanp f
f(t
o oy- (tana +tanp)
tanf

Answer (A, B)
Hint : n sini = n, sinr.
Solution :

)
N

7 —> «|R|—

M
Let SPM be the spherical surface separating two
media with refractive index n, and n,

respectively.
So for refraction at point A

n,sini = n, sinr ﬂ:n—? ()
sinr n,
Take [CP|=R, |OC|=r,and|IC|=T,
ZAIC = 3, ZAOC = a then
ini T
in aaoc, 2L _ 1 ...(ii)
sina |R|
i r
Alsoin aalc 3T _ 2 ... (iii)
sinf  |R|

For a very particular case when Zo = Zr and
ZB = Zithen equation (ii) will become.

sini _ rl :n_z

sina |R| n

1

n
= n=-2|R|
1

. . sinr r n
and equation (iii) will become =2 __1

sinB |R| n

n
= |rl=—|R|

n,
Irrespective of the point A being paraxial or
marginal. Hence all ray emanating from O
seems to be emanating from i and vice-versa.

Answer (A, C, D)
Hint :

If there is no dissipating force then the system
will oscillate.

Solution : If there is no dissipating force/s then
the system will oscillate.

But if there is some small resistance then

mg _VvB*® _ mdv
r dt

. . \
Before it attains the steady constant speed, il_t

is positive. That means part of the work done by
gravity is appearing as increase in kinetic energy
and rest are dissipating as heat energy.

. dv , mgr
Finally — =0. ie. =
y dt 0 g22
Answer (A, D)
Hint : At resonance |oL|= 1
loCl
. 1
Solution : At resonance | oL |=——
oC |
V, =60 volts
Vg =80 volts
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1,3 _ 1
V, 2x25 100
: 1 1 6
e = —_——
; vV, 100 100
\%
Clearly, —= = oL = 1 s
Ve R = S=—0 . V,=-20cm
vV, 100
180
= oL=180Q = L=—""T=2H - '
90 - Shifting in 1st case is 25 —-20=5cm
Similarly 2. 180 = C= 1 _ 1 F For Q. No. 7
oC 90x180 16200

1
For current to lag by 45° |R | = ‘coL ——‘
oC

= ©LC—1=240 oC
- ® —1200 - 8100 =0
o =60+104117 rad/s
5. Answer (B, C)

Hint @ [Fdt = [iB(-dt 1 1 3
~ Vv, 100 2x75
Solution : Leti be the current at any time during 2
short changes thxen 11 1
S V, 100 50
T x ” 1 _1
= —=—
X Vv, 100
F(t)=i/B and impulse |F(t)dt=((Bidt
® pulse [F(t)dt = | v, = 100
mv
= mv=(BAq = Aq=§ Shifting = 100 — 75 = 25 cm
For Q. No. 8
Work done by battery w, = s;v

_emv 1 5 —3 P

" Mess =g 2™ \_

6. Answer (D) —

7. Answer (C) po1 (n-3
8. Answer (B) V, o 50
Hint: F2 Mt _Ho ™My .3 1
v u R T, 2x50
Solution for Q. Nos. 6to 8
For Q. No. 6 = V3;=150cm

So for mirror (at plane surface) object distance is

| / = +75cm.
25cm .
l .o

( Image would be at 75 cm opposite to

- . | silvered surface which falls on the periphery of
the sphere.

1 L:(l_”) 9. Answer (B)

vV, 25 -50 10. Answer (A)
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11. Answer (D)
Hint: I =¥ (Here z is impedance)
z

Solution for Q. Nos. 9to 11
20 20
20 20 |
—AWWA—T500

20 20

L)
./
100 V., 50 Hz

XL:o)L:2nx50i:2OQ
5n

6
c :izﬁzzog
oC 2nx50x500

Let z, = 20 + 20j; z, = 20 — 20j; z; = 20 + 20j

11,11, 1
z z, z, 20-20j 20+20]
20 +20+20-20j
400+ 400
z’:@:ZOQ
40

Zgq = 20 + 20j + 20 = 40 + 20]

20V5
20
40
1 2
z =20\/§~tan9=— cosO=—
|z | > N
N N Ty
205 20

Current amplitude = J10 ampere

Power dissipation =1, -V, . COS}
= Zlc =175l = Zle=(1-1g)z,
= (z, +25)lc = z4l

~ 1(20 +20j) _1x20(1+ )
€ (20+20j+20-20j)  20x2

— L a5

<

= |

12.

13.

14.

So | is in lead by phase of 45° or % rad w.r.t.

to total current I.

Answer (D)

Hint : E -27R = 1R2 9B
dt

Solution :

E - 2nR = nR?x ﬁ
At

e_REB
2 At
dF = dg-E and dtr = REdq
= 1= REdq=REq

2

R°g B

So jr-dtzlim At =l

x—0

R2%qB
2
_aB
2m
Answer (C)

= =mR?.®

= O

Hint: H2_Hi_Ho "M
\Y u R

Solution : When viewed from spherical side.
1 3 1

v, 2x8 2x16

1 1 3 -5

v, 32 16 32

Image position is 35—20m inside the hemisphere
from its periphery.
And when viewed from plane side then image is

at % cm. Inside the plane surface.

Ax:16—§—§:% cm
3 5 15

Answer (A)
Hint : dB :IB -ds
Solution :

B, (xf + yf + zkn)
3

(x2 +y? +22)5

é:
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15.

16.

Consider a small ring of radius R and width
‘dR’.

Then R =.Jy? + 2?

d¢=¢3 (Xi +yj +2zK)-2tR dR i
(x2+y2+22)E
= do= ByX - 27thR_BTE j 2RdR3
[R2+x J (R2+x2)E

= ¢=2B nx

a
VR?Z +x? |,
. ¢:2nx50{1_;}
X (a%+x?
Answer (B)
o)
Hint:i=I,\1-e t

Solution :

R
R

Aq=[dq=| idt:%j[[l e TJ

r R 21
= Aq:E t+£eT
R R
L o
zi £+L_O_L
R|R Re? R
e[L L
= AM=—=|—+—=
g R|R Rez}
gL |e?+1
- A‘*?{ & }

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

Hp My _Ho7Hy
\Y; u R

Hint and magnification
ThY
pou

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

Solution :

For option (A) : — ray seems to

diverge always after refraction so it will form
virtual and diminished image.

.

For option (B) : after refraction
ray would bend and meet the axis some what at
shorter distance. So, it will form real and
diminished image.

For option (C) : it will try to

bend towards normal so, depending upon the
extent of bending the refracted ray may meet
really or it may seems to be diverging. So it may
form real image or virtual image also.
Magnification may also vary on being diminished
to magnified.

For option (D) : /ﬁ& Depending
|

upon the extend of bending the refracted ray
may meet really or it may seems to be diverging.
So, it may form real or virtual image. Also
magnification may vary from being diminished to
being magnified.

Answer A(Q, R, T); B(P,R); C(S, T); D(R, S, T)
Hint : If field along the dipole, then torque is
Zero.

Solution :

For option (A) : Opposite current means they
will repel and dipoles are at 180° torque is zero
but rotationally unstable.

For option (B) : Decrement of current in one
loop will induced the current in same sense in
other loop, so attractive force and no torque.

For option (C) : Force/s are zero but torque is
not zero.

For option (D) : Force/s are zero, torque is also
zero but dipoles are oppositely aligned so
rotationally unstable.

Answer (03)

Hint : | :\é (Here Z is impedance)

50 sin ot

Solution : In capacitive circuit | = R _60°
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For refraction from 2" surface S
:ZR—Ssin(mt+60°) 2

C
25 1_3 (1_2)
" V. =""sin (ot +60°)x+/3R £-90° — =
c= R sin (ot + )xJ_ v, 2 -
= 25{3sin(wt - 30°) = V,=—(x+1)
Now in inductive cireuit | 20Si(@t) x+l 2(8+10x) 4
oW In InGUCtive clreuit & =— 200 _ ~16-20x+24x+24+3x*+3x _1
4(x+1)(4+5x 4
. JR L0° 50 sin (wt) , (x+D (2 )
’ VR1:3RZO 2R /30° = 3x2+7x+8:5x +9x +4
. = 22X +2x-4=0
= 253 sin (ot -30°) )
= X +x-2=0
L Vg = 2543 volts = x=1,-2
N=3 Object distance from S; =1 m
19. Answer (08) PART - Il (CHEMISTRY)
e _|d¢
Hint: By “E 21. Answer (B, C)
Hint :
Solution : E -2ar = mr2. 98
dt FeSO, +2NaOH—— Fe(OH), +Na,SO,
Dirty green ppt.
g_rde
= T2 dt Solution
CuSO, +2NaOH—— Cu(OH), +Na,SO
r =6sin53° =6 x g = % 4 Bluish white gpt. 274
22. Answer (A, B, D)
Hint : Fact based and evident from diagram.
8 Solution : Copper (Il) acetate is dimeric and
hydrated as [Cu(OCOCH3 )2~H20]2.
7 6 23. Answer (A, B, D)
. 241 1 Hint :
o [ Edl =T oxgx10 Me Me
Edl)=8 |, OH
20. Answer (01) '
Me Me H Me
Hint: b2 M1 (MJ use this. 21 . ‘
vV u R L —

Solution : Let ‘X’ be the distance of object from
S, so, for first refraction let v, is the image l'“'*‘-
Me

distance then,

" JOH
3 4 -1 3 -1 4
_— = — =
v, 3x 6 v, 6 3x
-9x . 9x
= Vv, = i.e. from S Aq. NaOH Ag. NaOH
17 8+x 8+ X ! /\/&T—/YT/Y

q , . .

Now for 2n refraction from S, object distance OH | OH

would be u, = 9x +1= 8+10x (£)RS (S) (R)
8+X 8+X
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24,

25.

26.

27.

28.

Solution :

). NaO
Me —O—CH (f—l‘—-‘-’—:‘ Ma—O—-l

cis + trans cis
S.?l-\c NaOH

Me w ) OH

trans
Answer (C)
Hint : Fact based.
Solution : The following reactions take place in
the reaction mixture
MnClz + 2NaOH + H202 - MnO(OH)z + 2NaCl

+ H20
2CrClz + 10NaOH + 3H202 —» 2Na2CrOa4
+ 6NaCl + 8H20

Answer (B, D)
Hint The given complex ion has three
geometrical isomers and each of them is optically
inactive

OH
OH

N7
Cl '

(i (i ()
Solution : The central metal ion (Cr3*) has 3
unpaired electrons. So, magnetic moment of
complex is 3.87 BM
Answer (B)

Hint : The solution (A) contains I~ ions, as seen
from the following reaction
(%I)_+Hg(NO3)2—> Hgl, +2NO;

(Scarlet ppt.)
(B)

H
....... Cl

/i

Solution : Hgl, + 2KI——K,, [Hgl, |
(©

The hybridisation of Hg?* (5d'°6s°) in (C) is sp2.
Therefore, shape of complex anion in (C) is
tetrahedral.
Answer (C)

Hint : The reagent (X) must be Bi(NOz)s which
reacts with I~ ions to give black ppt. of Bils

Solution :

3 +Bi (NO3 )3 —_— Bil3 + 3NO;
Black ppt.

Answer (D)

Hint : The black ppt. of Bilz when heated in
presence of water turns orange due to the
formation of BiOl

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

29.

30.

Solution :

Bil, +H,0—— BIOl +2HI
Orange ppt.

Answer (D)
Hint : CO is " acceptor and o donor.

Solution : In metal carbonyl, the C-atom of CO
ligand uses its filled orbital and metal uses its
vacant orbital to form o type of co-ordinate
covalent bond. Simultaneously, the metal uses
its filled orbital and CO uses its n-type of
antibonding molecular orbital to form = -type of

co-ordinate bond.

(M} #{CO)
QT

M<E8>C
o

L

AN

Hint : CO form strong field ligand with metals.

Answer (A)

Solution :
(1) IN{CO)]
Ni: 3d'4s (OO M
NI(CO), D
3 4s &0 1

() [Fe{CO)]

Fe:3d4s [ERENID [@
2a 85
[Fe(CO\] EHEED] O I3
d 3 A e
dsp’ nybeidisabon, damagretic
(1) [V(CO)J
Viadgas OOOIT] [
3a 45
(V(CO)] dED O 11O
MM B
d'sp° hybndsaton, paramagnatic
(IV) [Cr(CO)]
Cr:3ddas' [[IIOm
3() .‘:.: ----------
CMCO)M HHIT] O 11
3o ds s

d'sp’ hybrdsation, diamagnetic
So, (Il) and (1V) are inner orbital complexes and

diamagnetic.
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31. Answer (B) 34. Answer (A)
Hint : Greater the electron density on metal, Hint : Fact based.
lesser will be the C — O bond strength. Solution :
Solution : |
In the given metal carbonyls i.e. [Ni(CO)a4], [Fe(CO)s] OC\ ,C\ CO
and [Cr(CO)e] the number of electron pairs available OC — Co - Co co
are 5, 4 and 3 respectively. So, the share of dn oc”\G” Nco
electrons from Ni, Fe and Mn for back donating to |
each CO molecule in these complexes will be 5/4, O
4/5 and 3/6. Hence, C — O bond length in these [Co{CO)l

complexes will be in the order of (1) > (Il) > (llI). 35. Answer (B)
. W

2. A B . o .
3 nswer (B) Hint : Co-ordination compound (X) must be cis

Hint : isomer having permanent dipole moment since it
dissolves in polar solvents.

Me *'T\ b ° H-8 Solution : Co-ordination compound (Y) must be
0=C—CH (CH =>|0= (, — CH==CH, trans isomer which is non-polar since it dissolves
ﬁa ' in non-polar solvents.
' Brf 36. Answer AR, T); B(P, S, T); C(P, Q, S); D(P, Q, S)
(P) Les‘s_ stable
' transition state Hint : CN  is a strong field ligand and F~ is weak
“lf‘c l field ligand.
O2.C—CH=CH, Solution :
(R)
Solution : (A) [Ni(CN)a]2 H;H-z,ﬂ [T [l'] 1
I 45 ap
e Qr_\ Me H--8°
| Hybridisation : dsp?
O= C CH-——-)O C—CH==CH,
Shape : Square planar
(Q) More stable Magnetic behaviour : Diamagnetic
transition state
w | preeeee—
h.},(_ l (B) [NiFs]> mmum E] —
0=C—CH=CH, e
(R) d?sp?® hybridisation; Octahedral; Diamagnetic

The H-atom attached to p C-atom with respect
to Br-atom is more acidic in (Q) than in (P).
Therefore, the transition state formed in the splitting energy increases. Thus F~ions cause
elimination of HBr from (Q) is more stable than
that from (P). So, (Q) reacts faster than (P) in the
given elimination reaction.

33. Answer (C) () [Fe(CN)sF* 3 | E] ap |

[Note : As oxidation state of nickel ion increases,

pairing of unpaired electron]

Hint : Hexachloridoplatinic acid is formed when
platinum reacts with aqua regia

Solution : 3Pt+16H" +4NO; +18CI ——> (D) [Cr(Hz0)e (TS (] EEE

2—
3[PtC|6] +4NO+8H,0 d?sp? hybridisation; Octahedral; Paramagnetic
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37. Answer A(P, R, T); B(P, R); C(S, T); D(Q, R)
Hint :

CoCl, + 7KNO, +2CH,COOH — K, [ Co(NO, ), |
Yellow ppt.

+2KCl+2CH,COOK + NO +H,O

Neutral gas

H,S+2HNO, -»S+ 2NO +2H,0

Neutral gas

Solution :
4FeCl, + 3K, [Fe(CN)g | ——Fe, [Fe(CN)g ], +12KCl

Na,S,0, + 2HCl - 2NaCl+ SO, + S +H,0

Acidic  Yellow
gas . pot

38. Answer (08)
Hint : The total number of substitution (by Sn1)
and elimination (by Ei) products formed in the
given reaction are 8.

Solution :
CH,

CH — OEt

6— “ [><0Ft
@—-CH r}( H, [/ CH

CH = CH, O:CH CH

Hint : Test for G-Il cations.

39. Answer (06)

Solution : Only Ag*, Pb?*, Bi®*, Sn?*, As®* and
Cd?* ions will get precipitated on passing H2S
gas in presence of dil HCI.

40. Answer (08)

Hint : The possible stereoisomers of the given
complex ion are 8.

Solution :

/‘ \”

/\O/C/“\j/

( 0
O—r oJ
iz) (2) ()
Cl Cl

- -
Cl Cl
Meso-| Meso-ll

PART - lll (MATHEMATICS)

41. Answer (A, B, C)
Hint :

J'cosxdx =sinx +c¢ and Jsinxdx =—-COSX+C

Solution :

%

sm3x k?

k? —sinx—cosx —2ksinx| <1

0

k* K2
[——+——0 ZKJ (O+O—1—O)£1
3 2

= +k?-12k+6<6
= kk-12)<0
k e [0, 12]
42. Answer (A, D)

Hint : If(X)d =Inlf (x)|+c
4
Solution : J' dex —
x x2 X X
I+—+—+—
1 2t 31 41
2 4
:4!x—4!|n(1+5+x—+. Xj+c
1 2! 4!

= k=4,1(1)=2> and (0) =

43. Answer (A, B, D)

Hint : Form differential equation using the
equation of tangent at (x, y) i.e.

Y—y:d—y(X—x)
dx
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44,

Solution L

v

Equation of tangent at P(x, y)
Y-y= d—y(x -X)

dy
X—=
B=y- ix
d
x y—xd—y+y
Hence Z=— OX
2 2
dy
= X=2Y —X—
y dx
_ dy 2y
dx X
= d(izj:—idx
X X
= %:1+C
X X

= y=X-—Xx?

Answer (B, C)

Hint :

Minimize J'((x2 +2x —3) - (kx +1))dx where x,
and x, are intersection points of given curves.
Solution : kx + 1 =x2+2x -3

= xX*+(2-kx-4=0

k—2+.(k=-2) -4(-
o ke2e ko) —a(
2
k-2+k®-4k+20 =~ .
= ’\'\‘—V'-(-IA (l)
2 Thy
A= f((x2+2x—3)—(kx+1)>dx
3 _ 2 %2
:X_+w_4x
3 2 §

ES ;xf +(%](X§ )= A%, —x,)| (i)

From (i) x1 + X2 = k — 2, xax2 = —4 and |x1 — X2|

= Vk? -4k + 20 and using these results in (i) we
get

Test —

45.

3A (Paper-1) (Code-B)_(Hints & Solutions)

(x, —xl)((xlﬁtxz)2 —xlxz) +(2_kj

3 2

(%, =% ) (%, +%,) = 4(X, = X))

- k2—4k+20{(k_23)2+4+[2;kj(k—2)—4}
[2 ~2) +8- 3(k 2)° —24]

= Wk? 4k+20( J

= Amnatk=2

and A, = ‘\/E(%Bj‘ = % SQ. units

Answer (A, D)

=|Wk? -4k + 20

b b
Hint : Use property jf (a+b—x)dx =J'f (x)dx

%

Solution : | = It(sian)sinxdx

0
%

| = If(sin(n—Zx))cosxdx

0

o

I t(sin2x)cosxdx

...(ii)

Il
a
o\

Add (i) and (ii) we get

,

= _[f (sin2x)(sinx +cosx)dx

/
= _[ S|n2x sm(x+ jdx
5 4

a

Put x=—-0
4

= dx=-do

_% .
= \/EJAf (sm(Z[Z—GDJCOSO(—dO)
«/Eff (cos26)cos6(-d)
A
VA
Zﬁjf(COSZG)cosede

A
| = \/5.[ f (cos26)cos6d6
0
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46. Answer (B)

47. Answer (B)

48. Answer (C)
Hint for Q. Nos. 46 to 48
d 9

i '[ h(x)=h(g(x))-g'(x)—h(f (x))-f'(x)

X F(x)
Solution for Q. Nos. 46 to 48
Using Leibnitz’s rule
f(x) = X2 — x?f(x)

2

= f(x)= X 5 (f(x) is even function)
1+X
x> —1-x* 1
X)=fX)—1= g(x)= =—
9(x) = f(x) g(x) v e

Range of g(x) € [-1, 0)
2 1 dx 5 214
I=[l-———1] =[1
-5t ~foote
1 NA B 2
=x|§+_[0dx+ Idx+ _[2dx+ I3dx
o 1 & B

=2+0+(J§—1)+2(J§—J§)+3(2—J§)
=7-2-43

= [I]1=3
49. Answer (A)
50. Answer (D)
51. Answer (D)
Hint for Q. Nos. 49 to 51

c:j_[t) «D= c:j—[t) =kD (where k is constant of

proportionality)
Solution for Q. Nos. 49to 51 :
Let data at any time ‘t’ is D

dD

—OCD
dt

= —=kD

= ——=e

= D =500 ekt

52.

53.

Att=2,D =0.9 x 500
0.9 x 500 = 500 ek2

= 0.9=e*

= 2k=1In0.9

_In(0.9)

2

K
~ D =s500a"

Att:4h,ifD:¥ in (i)

D = 500e2/n(0.9)
1 %In(O.Q)t
2

=

= -In2= %In(o.g)t

2In(1j
__\2)
In(0.9)
Answer (C)
Hint :
g (y)dy +'0)g(y)dx = [d(f(x)g(y))
Solution : xdy + cosy In xdy = 6x2dx — siny dx
siny 4

= dy +cosyInxdy = 6xdx —

sinydx

= dy +cosylnxdy + = 6xdx

= Idy+jd(siny|nx)=6jxdx
= y+sinylnx=3x2+c¢
Fory(1)=3=3+0=3+c=c¢c=0
= Yy +siny Inx = 3x2

Put x = e we get

y + siny = 3e?

Answer (C)

B
Hint : Area = j(f (x)—g(x))dx, where o and B

[0

are intersection points of given curves
Solution :

v

(0,0) (2,0
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2 4 56. Answer A(Q, R, S, T); B(Q, R, S, T); C(T);
Al:I8—(2x—x2)dx+I8—(x2—2x)dx Q % B % (M)
0 2 D(P,Q, R, S)
X3 2 3 N Hint : Area between two curve f(x) and g(x)
=8X X+ | +8x——+x°

= [(F(x)-=g(x))dx, where o, P are the point

Q'—;'@

—(16-4+8][32-%%16_16+8_4
3 3 3

44 o8 56 44 28 _72
3 3) 3 3 3

of intersection.
= 24 sq.units Solution :
0 (A) y = x|x

0 3
A, = [8—(x* —2x)dx =8x—%+x2

-2

-2

—0- —16+§+4 :12_§:§sq.units
3 3 3

k=223 = =
28

54. Answer (C)

1 k
Hint : Ime(n) szf(x)dx

n—o

Solution : Let L = Ilmz

oot r +\/_
4n 1 1 (B)

X + x)
Put x =12
= dx=2tdt
5,
—j Ztat j=2in( (1+t) =23 =19 %% ‘
A= j (sinx —cosx)dx = (—cosx —sinx)
55. Answer (B) a 5,
Hint : Put sin2x = 2sinxcosx and make partial ( 1 1 ] [ 1 1 j
fractions = |- =F
2 2
¢ 2sinx(1-cosx)dx V2 J_ 2 2
Solution : IZsinxcosx(l+Cosx) =242 sq. units
©) [IxNlyl =2
1-cosxdx
= j(1+cosx)cosx 3+
S 1] =
(k) i
= j -— < |dx
cosx l1l+cosx 1+
Q=]
= Isecxdx—zj'd—x =rr= s .
» X
2co0s’ = ) 14
X ?4».
= Isecxdx—jsecz—dx
2 -3

X
= In|secx+tanx|—2tan5+c
A = 8 sq. units
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(D) 58. Answer (00)
, Required Hint : Differentiate expression of area using
= =4 Leibnitz’s rule

Solution : Given

o’ +8 :j(xz +2-f(x))dx

2

Differentiate both sides we get

3?2 = a? + 2 —f(o)
= fla) =—202+2
= f(x)=-2x>+2
= X, =0

59. Answer (07)

Hint : Put y = vx and solve as homogeneous
differential equation.

Solution : Puty = vx

| . usx o Y
Required Area = 4A = 4(Area of semicircle of X 1+v?

C1— (Area of quarter circle of C2) + Area of AAOB)

, ~ ydu_v-v -v°®
n(«/i) n(2) 1 dx  1+v?
1 2
S D PV L
=4(n —n + 2) = 8 s@. units v X
57. Answer A(P, Q,R); B(P,Q,R); C(S, T); D(P,Q,R, S, T) = —2—12 +lnu=-Inx+c
v

Hint : Apply estimation of integrals

5 = - X’ +nl Y Jrlnx—c:—E
Solution : Ilzj‘eX dx=1<l<e-1 2y? X B 2
0
YA 2
%2 sinx 2 i And i2+1=—5:>a—=e2
IZ:I—dx:—<I<§ 2e 2 3
X
0 & 60. Answer (02)
% Hint : Iff(x) = t
I, = j(sinx)dx =Zin2
0 2 = f'(x)dx = dt
J_ er
_r ~ Solution : |————dx
= (2.303)x(0.301) = 0.9 (e +1)
1 7 < _
I4=O<J'X—}/dx<x7 Pute>+1=t
°(1+X8) ! 2.2 dx = dt
1 1cdt 11 1
< = Z|>5=-="+c=—-————+Cc=>k=2
= O0<li<3 2T =5 2(e” +1)
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