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(1) Answer: (B)
Hint:
Ring opening of less hindered C-atom
Solution:

G
@/@ CH,— Br

[ Hints and Solutions ]

CHEMISTRY

Section-I

O-
|
C

H--Fi'i'—H
H

o

l

@—GH-—TH

Et
JVH-'D OH

@—(le—tltH

Et

(2) Answer: (A)

. @/I-Ii\ H, <Br
l /R
¢ ——CH

H

Hint:
Itis Sy reaction
Solution:
Q 9]
— g—DEt — (lJ—DEI
e — D¢
L /" o_ort | b C—OEt
1l (X) 1l
0] O
NH, —C — NH,
O
Q H
— fE:'—N"
Dy e
H C—N
Ll \H
(Y)

(3) Answer: (C)
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Hint:

Ni(dmg)2 is square planar.

Solution:

Ni(dmg)> is square planar. [Ni(dmg)2] is a square planar complex
So no optical isomerism.

Cl

/ \ Fac-[CrCI3(Py)3] has plane of symmetry

/’ \ trans [Co(gly)3] has chirality-exists as d I pair

= [Zn(en)(gly)]Cl is tetrahedral complex lacking chirality

(4) Answer: (C)
Hint:
Symmetrical molecules have compact packing and hence higher melting point.
Solution:

Compound||M. pt.
Phenol 43°C

Catechol T{ig‘j_i_" |
Resorcinol ||110°C

Quinol 170°C

Section-ll

(5) Answer: (AC,D)
Hint:
Phenol is most acidic.
Solution:

@—OH

does not react with HCI, but it is soluble in NaOH. It decolorises Brp water.

(6) Answer: (AC,D)
Hint:
CFSE depends on metal and ligands both
Solution:
As one moves from Ni — Pd — Pt, keeping the ligand same, A, (crystal field splitting energy increases)
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901" ' “'~..c|)
N

A

Ni

S
N N

O 0O
""\.H o

dmg is stronger ligand than en — one of the reason is formation of rings due to intramolecular H-boding.

(7) Answer: (B,D)

Hint:
1, 4-addition.
Solution:
09 0
— — 0
=
Hoo 7 HO -
= Hy02 H2O
Section-lll

(8) Answer:18
Hint:
sp3d? hybridised
Solution:

. — 6 2
[Ni(dmg)3]™ = tzgeg

k=6
1=2
So, &E —18

(9) Answer:3
Hint:
CH»(CO2Me), contains acidic H.
Solution:
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CH,(CO,Me), + |/\| excess,

/CU:,ME
GH ET—CHE
ScoMe —» |
{I: -C-C {Er CH,—CH, ©
Br
CO,Me
W CO-Me
H,C C.\H Br‘x 2
CO,Me He® ¢
. Re—0Me
Hzc_ _CHE 6}
CH,—CH,
1. NaOH
2. HCIL A
COOH

Number of sp3 hybridised C =4 =x
Degree of unsaturation =2 =y
So,x+y=6
So, 1+& =144 =3

Y 2

(10) Answer: 2
Hint:
Ring opening takes place at less hindered C-atom.
Solution:

0 0

/\

Ph—C —CH, =——————3Ph CH— CH—SH
MaSH ;

H H,0°

d

OH

Ph— CH — CH,— SH

(11) Answer:0
Hint:

. 3 2
Itis t e complex.
29 9

Solution:
2KMnOy4 + 5H2S + 3HpSOy4 — 5S + K9S0y + 2MnSO4 + 8H>0
L |

light pink

Mn2*+ — 3d°4s0
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T

CFSE = -3 x 0.4Ag + 2 x 0.6/
=0

—
—
—

(12) Answer:5
Hint:
5 isomers are formed.
Solution:

Cl

P

1Ez
l | '

(13) Answer: 6
Solution:

z

Br
Br
N
N
0 o
\_ ¢

For each of two Br-atoms 3 such angles are possible.

Section-IV

(14) Answer : 00.00
Solution:

o0 o0
OC—MN — — CO
Py
coO

(15) Answer : 01.00
Solution:
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Number of M — M bond = 1.

(16) Answer : 01.00
Hint:
nucleophilic addition
Solution:

Li, NH,
CHOH

50
EeREe
)

H

H,S0,, 160 - 170°C

Double bond equivalent of (3) is 1. Hyperconjugative hydrogen atoms in (4) is (9)

H
H CH,

H
H

H "y I _H
H H

(17) Answer : 09.00
Hint:
Nucleophilic addition
Solution:
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0 Li OLi
Li, NH
— 3 —
C.H,OH e
ol - e
C.H.0H
0 ] ) Li*

.‘—
ADTS :;@
ILthH,ﬂ'HF @ O]
OH
?O H,S0, 160 - 170°C \6
® @

Double bond equivalent of (3) is 1 Hyperconjugative hydrogen atoms in (4) is (9)

H
H CH,

H

MATHEMATICS

Section-I

(18) Answer : (D)
Hint:
Letx+1=t
Solution:
Letx+1=t

dx = dt

N .

2_
e ) zé-2

= /fdt—b— /xlogmerm
1 1

2
z° -2
- € 2

fe 2

/ dz + /:Blogwe > dx
z

1

1

e

22 ordg [ d 22\ [1
:62/—+/—e2 /—d:cda:+
x dx x

1 1

1

10
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; 222
/x logz e 2 dr
1

222

= {e > log

x

2 b
= T = (Vo'
(19) Answer : (C)
Hint:
f(x) = tan 7 +4
Solution:

/ dx / dz / 1 L,z
—_— = = —sec” —dx
1+ cosz 2cos? % 2 2

fix) = /%sec2%d:n
= ta,n% + C
fl0)=4

=2C=4

S f(x) = tan g + 4

F(5) = (3 +a-144-5

(20) Answer : (A)

Hint:
hXxX)=fx)—g'(L-x)=0
Solution:

hxX)=fxX)-g'(L-x)=0
=2fxX)—f"(x)=0

= 4L (e7f'(x)) <0

= e f’(z) is decreasing function
= e?f'(z) < elf'(0)for z > 0
=2f(X)<0 Vx=0.

Lg@l-x)<0 ¥Vx20

(21) Answer : (B)

Hint:

write, 32 +4x—1=4x% +4x 2 -1

Solution:

/ 3z + dz- 1 _ 422 + 4z — 22-1 i
(@ +1)yz +1 (2 + 12z + 1

_ 4/ z(z + 1)dz B dx
(22 + 1)’Vz + 1 (z2+ 1)z + 1
:4/( z(z + 1)dx 24/ +1

22 +1)°Vr+1 22+ 1
- -2Vz+1 s
2 +1
Section-ll

(22) Answer : (A,B,C,D)

Hint:

B 1 g1
dr 3223 z
Solution:

y= 23 (z-1)

11
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dy 4+ 1 1 1
aw — 3%° 37 g2 3223 [433 1}

Hence function is increasing for = > i and decreasing for =z < i

“.x = % is the point of minima.
f' (0) does not exist as f(x) is a vertical tangent here.

4 1 1 2 1
fra)=g o+ 5355
_ 9 1 _ 9 22+ 1
T o3 [2 +?] = on23 |: z ]

f'(x) =0atx= -1 (inflection point)

¥
A
; 1/4
4 - > X
-1 (1,0)
2
(23) Answer : (B,C)
Hint:
= ef@ f(z)- ed®g(z) =0
Solution:

Fx)= (ef©9@))g'(z) Vo € R
= e’f(w) f'(a;)— e’g(w)g'(m) =0

= /(e’f(’”)f'(m)—e’g(’”)g'(w))dm =C

= _e @) 4 g9l@) — ¢

= e/ 4 g9 = _ 7@ L o9
= —% + e91) = —f@ 4 %
= e’f(2) + e’g(l) = 2

€

. e’f@) < %&e’g(l) < %

= -f(2) < mh2-1&-g(1) < m2-1
=2f(2)>1-In2&g(1)>1-1In2

(24) Answer : (AD)

Hint:
In+ln—2= %
Solution:

/4

I, = / tan"z dz , when n is even

Section-lll

(25) Answer:B
Hint:
f(x) = cos x
Solution:

12
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(cos(x + 40) + cos x) - 4(cos(x + 30)

+ cos(z + 9))+ 6cos<z + 29)
ot

f(x) = lim
0—0

2 cos(z + 29) . cos20-8 cos(z + 29) .cos 0

+6 cos(z + 29)

lim

0—0 ¢

i 2 cos(z + 29). ((cos 20) — 4 cosf + 3)
e o

. 2 cos(z + 29) (2(:0529 —4cosf + 2)

= lim o

0—0
. (1 — cos 0)2
;111104cos (z + 20) ———— = cosw

i

Maximum value of f(x) = 1 and minimum value of f(x) = -1
.. Difference =1—-(-1)=2

(26) Answer: 0

Hint:

_ 1 _ -t
Solution:

> 1 R 1
1= (1 z de +[ = { —=— *dz

{“” {412721-%—9} lf“” {99:2721+4}

5 5

I I
p 1
I = - {—=—1d
2 1/f5w {91272z+4} l’
Puting z = + = dz =
5 71/t 5
L= [tq—C— 42 — [l L __igt
2 1/f5 {9/i2—2/t+4}t2 l/fst {4t2—2t+9
Now, Ip = =11
(27) Answer: 2

Hint:
Draw the graph
Solution:

Function is not differentiable in (-1, 1) at exactly 2 points

|/

|
=

—nfZ 0
(28) Answer:0
Hint:
2
g(%) _ f’(6 - :cz) > 0 whenz <-2or = > 2
Solution:

13
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= g'(2) = 22 (1'(5) - 1 (6- =)
f'(%) > f'(67w2) (if’”?2 > 67:32)

" f'(z) is increasing

2
%>6—m2:>x2>4

= f(%)— f'(6 - mz) > 0 whenz <-2orzx > 2
= g' (x) > 0 when x&(-2, 0) U (2, «)
=2[a+b+c]=

(29) Answer: 2
Hint:

Put 1 + cot®x = t
Solution:

[= / costz dx
B s 3, (i B

sin a:(sm x + cosf’a:)s/5

costz dx 5
:/ 3/5{put1+cotx:t}
sm6m(1 + c0t5x)

_ 1[4t

T o5 ) s

= 11 + cot’z)”® + C
“AB =5x 2 =2

(30) Answer: 2

Hint:
sin 30 = 3sind — 4sin30 = sinB(1 + 2 cos 20)
Solution:

sin 30 = 3sind — 4sin38 = sinB(1 + 2 cos 20)
= sinzx = sin % ( + 2cos 3)

sin ¥ = sin (3%) (1 + 2cos —) & So on multiplying all

= 8 _ iy =
oo (%) 3
= fix) = &z
Thus |zf (z)| = [sinz|is not differentiable at 2 points in (0, 3m)
Section-IV
(31) Answer : 63.00
Hint:
6 3 6
[@ & ehas-ah = [+ ) d6-2) + [+ bhde-9)
0 0 3
Solution:

6

[ @+ (s a) / d(3-z)

0

+/6:E + [z])d(z - 3)

14
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6

= - /3(m2 + [z])dx + /(av2 + [=]) dx

3

6
= /(a:2 + [m]) d|3—z| =
0

3 6
[

6 3
—/:cha: + 3/;1:2(19;— O/[m]d:c + /m] de

0 3

J”T]Z + ;]z —/S[x]dw + /6[3:] dz

0 3
= -9+ (12-9)3 + 12
=63
(32) Answer : 02.00

Hint:

3 0 3
[lalde) = [1ald-e) + [la]da
-2 -2 0
Solution:

—
B
o

8

I

—

e
8B,
SH
T

8
—

+
O\w
&

I
8

-2 -2
-1 0 3
= —/ [z]dz + /[—m]dﬂc + /[m]dm
-2 -1 0
=-1+3=2
(33) Answer : 01.00
Hint:
f(x) < 0 and F(x) = f(x)
Solution:

fix) <0 and F' (x) = f(x)

= f(z) > CF(z) = < (¢“.F(z)) >0

= ¢ U*F (z) is an increasing function
= e F(z) > e O F(0)
=>FXx)20=f(x)=0

=f(x)=0

Also, <+ (e7g(z)) < 0

=eX g (x) is a decreasing function
=eXg () <e Vg0

=g(x) <0 (asg(0) =0)

* f(z) = g(z) has one solutionx =0

(34) Answer : 00.00

Hint:
x2_x-6= x—-2)(x+3)
Solution:

X% + x — 6] = f(x) + g(x)

X2 +x-6= x-2)(x+3)
Roots of this quadratic equation are x = 2 and
x=-3.

ForO<sx<2, |x2+x—6|=6—x2—x

X=2, |x2+x—6|=x2+x—6
2 g(x)<0&g(0)=0

L) +gx)<g(x) Vx=0
ForOsx<2

2

6—-x—-x=20

15
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This is positive, while f(x) + g(x) < 0.
No solution
Forx =2

x2+x—620

This is also positive, while f(x) + g(x) <0
No solution

PHYSICS

Section-l

(35) Answer : (D)
Hint:
E =Bvl
Solution:

B

(36) Answer : (D)

Hint:
IO: +—
2
1
\/RQ-%—(%—C)
Solution:
o v
2 3 \2
B+ (o)
2 1 _ p2 9
4(R + C2w2) R Cw?
1 _ 3 p2
Tz~ iR
1 _ \/E
wCR 5
WCR= /3

e

(37) Answer : (C)

Hint:

Oscillation
Solution:

w? Li 4 _
2C dt C

9= 7

16
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q.—q
¥ | B
1A

2C

0=

FLi® + @)2

2 % 2C 20 2 % 2C
Q@

Jozo

(38) Answer : (A)
Hint:
p1Sini = posinr
Solution:
At U = Umin
Emergent ray must parallel to x-axis

2r

j=

60"

1 sin60° = p.sinr
M sinr = 1.sin2r
sin 2r = sin60°
r=30°

=3

Section-Il

(39) Answer: (A,B,C)
Hint:

Ldi g _
?l +3c = Vv
Solution:

Ldi 4
@ T ¢
Ld*% _ -
dt? c

i = ipsin (wt) w = — =

=V

qg= %(17 cos wt)

2
Omax = Vdmax = e
Quax = 2CV
io = qow

ig=2CV. ﬁ =2v,/&

(40) Answer : (A,C)
Hint:
6c =30°
Solution:
6c = 30°
sin30° = &
Ho

oy 1

Mo 2
6max =180 - ?_GC
=120°

(41) Answer: (A,C)
Hint:
I

L _1 2
c = 350Eq

17
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Solution:

I _ 1 2
C_QEOEO

1x 103 x 2

o2
61 x 3 x 10%¢g 0

3 9
4m x 10° x2x9 x 10 o E2

6m x3 x 108 0
4x10%= E2
Eg =200 N/C
%::C
Bo = ;%%; =2 x10°

Section-lll

(42) Answer : 16

Hint:
e=Bvl
Solution:
€ =Bvl
._ BVI
I=
_ pij— B
F=Bil= =
_ mdV. B2y
¢ R
mdv ds -B* %y
dat Cdt R
_  Rmw
S= ZE = 8

(43) Answer : 6
Hint:
9s = Mip
Solution:
9s = Mip

&5 = d;ts = ;R

[ fus
2= Q
Q=6C

(44) Answer:0
Hint:
T- o

Solution:

X = -1 = N
c 100 x 200 x 1076 50

x; =0.5x%x100=50Q
Z =0
i=0
(45) Answer : 15
Hint:
1 1 _ 1
v + v f
Solution:

18
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0

3cm
z + 10 _
1= 73 =5
1 _ 1 1 _ A
7T s + o5 15
— 15
f= %
(46) Answer : 10
Hint:
_ 1 .2 1, 2 4
Total energy E = ;mv” + Jka® + 55
Solution:
—_ 1,2 1.2 @
Total energy E = Smv” + Jka” + 55
-4
Bvl = C

dv k
o _ [k ),
dt (m+ leZC>

[ m+ B22C .

(47) Answer : 52
Hint:
p1Sini = posinr
Solution:

sinf = @=37°

. 3 . . 2

sinf = ssina sina = ¢
R o T

sin(1807537a) sin o

Section-IV

(48) Answer : 00.75
Hint:
_ 4
€= &
Solution:

19
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P~C _~

Consider triangle PCO.
e=2 -1 o0c.prc.2

dt 2
_ 1 43 R
- E. TR. 3.2
- B R?

(49) Answer : 06.00
Hint:
_ 4
€= 7
Solution:

(50) Answer : 90.00
Hint:
d=i+p—-A
Solution:

o

20
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01 = (g) x 2
So ¢ =201 =26 =90°
Andj=90-225=67.5°

(51) Answer : 67.50
Hint:
d=i+p—-A
Solution:

51 = (62) x 2
So @ = 257 = 26 = 90°
And i =90 - 22.5 = 67.5°

21




