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[ Hints and Solutions ]

CHEMISTRY

Section-I

(1) Answer : (C,D)

Hint:
Given reaction is related to Gabriel phthalimide synthesis.
Solutlon
'D
NK*+CI CH, —C OCH,CH; —
(X)

-KCI

@QN CH, —c: o e A
H*'H.O OH

+ _ e
L o * H2N = CH, — COOH

Glycine

(2) Answer: (AB,C)
Hint:
(C) is formed when 1° amine reacts with HNO>.
Solution:

CH, CH

or—cH,——%» [j;«rr;: CH—]

OH NH, e
Me CH.

RCOOOH Me < Ring expansion E C CH,
‘ R0
(B)

Mo LiAIH Me
Mem %Mem
g Wh OH “OH

(C) (D)
(3) Answer: (AB)
Hint:
The formation of terylene or dacron by the interaction of ethylene glycol and terephthalic acid is an example of this type of
polymerisation.
Solution:

Dacron is crease resistant fibre.
Polystyrene is a thermoplastic.
Natural rubber is an elastomer.
Polyester is a copolymer.

Section-ll
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4

()

(6)

@)

@

Answer : (C)

Hint:
CH3CO- gives positive iodoform test.
Solution:
O
CH; = C = CH, = C =0 = CH, = CH;———
Il
o
P
a CH, —C = CH - C - O~ CH, - CH,
‘ CH, - OH
(0] 0 (P)
I Il
CH3-C—-(I.T~—C-D~—CH2-CH3
CH,
Q)
Answer : (C)
Hint:
Tetrahydroxy aldose and ketose forms dicarboxylic acid with HNO3.
Solution:
COOH
HO—T—H cone. HNO, HO ——H
HO H » HO H
H——OH H—t+—0OH
CH.OH COOH
Lyxose Trihydroxy
dicarboxylic acid
Answer : (A)
Hint:

The final product (Z) called aspirin is a hon-narcotic drug.
Solution:

(CH,CO0)L0
—_ - =
H*
COOH COOH
OH O-C-CH,
I
o]
Answer : (C)
Hint:
Competitive inhibitors bind with enzyme’s active site.
Solution:
Competitive inhibitors do not occupy allosteric site.
Section-lll
Answer : 2
Hint:

HBr in presence of peroxide gives anti-Markovnikoff addition product.
Solution:
(D) gives

O O

and 2HCHO on reductive ozonolysis. So, (D) must be
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- CH
A= 3
H;CQ Br
H.C/—\CH,
NG

Br Br
By —\CH,
L)
CH)” Br
BrH,C/—\CH,
E=
H Br

has 2 chiral carbon atoms.

(9) Answer:?2
Hint:
Optically active alkenes are chiral.

Solution:
CH,

CH,

Q__

Trans-1,2-dimethylcyclohexane
CH,

o

H.
3
Trans-1,3-dimethylcyclohexane

(10) Answer : 6

Hint:
n-Heptane aromatises in presence of CrpOg3 at high temperature and pressure.
Solution:
CH, CHCI,
Cr,0 ALD, 2 moles Cl,
n-heptang ———— —_—
600°C/15 atm hv
(A) (B)
0.5 mole 0.5 mole
lHydm]ySIE
CH, CHO
@ Red P/HI
—
D) (C)
0.0625 mole 0.123 mole

Molar mass of (D) = 92
Mass of (D) formed = 0.0625 x 92 =5.75 g

(11) Answer : 20
Hint:
CaCo + HpO - HC=CH
Solution:
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(i) Nal

caC, + H,0 —+HC=CH——CH,-C=C-H
+ {ii) CH,CI
Fela
Ca(0OH), l
CH,
CH, CH,
Calcium is an important constituent of bones.
(12) Answer : 12
Hint:
Side chain having zero benzylic hydrogen does not oxidise.
Solution:
Cu/300°C NBS/hv
—_— —_—»
OH Br
4 1° carbon {4 hyperconjugative (B)
{f'-"t} structures)
@ AC
v
~J
\.,{;
) KMnO, H.(1 eq)
No reaction +———— «— O
H,S0, Pd
(D) (C)
(13) Answer : 3
Hint:
If anion is stable, the nucleophilicity is low.
Solution:

(B) and (C) are incorrect orders.

Section-IV

(14) Answer : (B)
Hint:
a-dicarboxylic acid, decarboxylate on heating.
Solution:
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o)
I
A /C_D\
(P) Ph— CH -~ COOH ——» Ph— CH(, CH - Ph
s
| G=C
OH I
o)
(Q) Ph = CH = CH,— COOH —— Ph — CH = CH— COOH
|
OH
o)

i
C
CH;'\\b

(R) Ph = CH — CH,~ CH, = COOH ——» |
| CH,  /
OH CH

|
Ph

,COOH
(8) Ph—CH —— Ph - CH, - COOH
COOH

(15) Answer : (A)
Hint:
SOCly gives intramolecular substitution.
Solution:

© -~ e

‘ CH,Er 1
OH OMe

(16) Answer : (C)
Hint:
2,4-DNP test is given by aldehydes and ketone.
Solution:

Bayer’s test is given by alkenes and alkynes iodoform test is given by methyl ketones and alcohols having CH3CH(OH)™.

(17) Answer : (B)
Hint:
The nitrophenols due to H-bonding ortho is less acidic than para isomer.
Solution:
The cresol —CHz3 group exert +l.
In chlorophenols, —Cl group exerts —I and increases acidic strength.
Cresol:m>p>o0
Among nitrobenzoic acids, ortho-isomer is most acidic due to ortho effect followed by para-isomer due to —R effect and
meta-isomer is least acidic due to —I effect of NO2 group.
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MATHEMATICS

Section-I
(18) Answer : (B,C,D)
Hint:
[x] takes only integer value.
Solution:
Forx=1,
LHL atx =1,
lim 1 sin ((2-0+1)7) = -1
z—1
RHL at x = 1,
zh_}rﬂl sin ((3(1) —1)%) =0
LHL # RHL
Forx=-1,
lim sin ((—2—24—1)%) =1
z——1"
zEEnﬁ sin ((—2-1 +1)§) =0
Forx =2,
lim 4sin(4—-1+2)% =4
2
lim 4sin(4—2+2)§ =0
T2
Forx =0,
lim f(z) = lim f(z) = f(0) =0
z—0 z—07"
(19) Answer : (C)
Hint:
Let A= (3m?, —6m1) , B=(3m3, —6m2) , D= (3m}, —6ms)
Solution:

Let A= (3m}, —6m;) , B=(3m}, —6m,) , D= (3m3, —6ms)
AandBliesonx+y=1.
S 3m2—6my =1 and 3m2 —6my =1
3m? —3m2 —6(my —m,) =0
mi+mp=2=-m3=2
.. Coordinates of D are (12, 12).

(20) Answer : (A,B,C,D)
Hint:
If n(X) = n, then n(P(X)) = 2"
Solution:
n(P(A)) + 1 = n(P(P(A))
2" +1=2"
=>n=0
=n(A)=0
= A= ¢
n(P(P(B)
n(P(B) 32
Take n(B) =m
2" _ o5
S =2
92" —m — 95

2M_m=5
=>m=3
Section-ll

(21) Answer: (C)
Hint:

=z oz
(o) () {7028
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Solution:
z; if x is rational
frez)lz) = e e
—x; if z is irrational
If we draw a line parallel to x-axis, it cuts the curve exactly at one point.
= (f+ n)(x) is one-one
y =x and y = —x for rational and irrational values.
= y € real numbers.

= Codomain = Range
(f+ 9)(x) is onto function.

(22) Answer : (C)
Hint:

Centroid :

z1+xo4+x3  Y1t+Yatys
3 ) 3

Solution:
Take point A(x1, y1) and D(a, B)

D= (552 552) =@ 9)
x1=30-6,y1=33-10

Point A(x1, y1) moveson 2x -5y +4 =0
2x1—-5y1+4=0

= o t+t5 =1

14
(DI -_)
S
(=7, 0)
Area= 1 x7xL4 =4?9 Sg. units
(23) Answer : (D)

Hint:

x-3)(y—-4)=32

Solution:

Xy —4x —3y =20
=2>Xx-3)(y—-4)=32

and the circle (x — 3)2 + (y — 4)2 = 12

r<®a
I =
ry>8

(24) Answer : (B)
Hint:

3cosx + sec
Solution:

3x24

3

For z € [0, Z) , 3cosx and sec®x are positive.

cos z+cos z+cos z+secz > 1/4

1 =
3cosx + sec3x > 4
Range : [4, o)

cos3zsec3z

Section-lll

(25) Answer : 13
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Hint:
-7 o —1( 3z+2 ™
= ot (£2) < 3
Solution:
—1 ( 3z+2 T
<t (22) <5

~1-(&2) <0 and 2-1<0
0

z—5
5—z—3z—2 < and 3x+2—2+5 <0
z—5 z—5
3—4x <0 and 2x+7 <0
-5 -5
4z—3
z—5 —0

(26) Answer: 11
Hint:
5=20+p
Solution:
f0)=5=p=p=5
20283 +5=2q+r
=2q+r=21
18=36+s
=s=-18
16+s=4q+r
=24q+r=-2

q:%%, r=44

Non-differentiable at x =2, 4,6 =t=3
p+2q+r+s+t=5+(-23) +44 + (-18)

=52-41=11
(27) Answer: 24
Hint:
P'(x) = Ax —3)(x — 5)
Solution:

P'(x) = A(x = 3)(x — 5) = A(x2 — 8x + 15)
P(z) = A (?3 — 42 +15a:) +e

P@3) =5,
M9-36+45)+c=5

18\ +c=5

PG) =1,
)\(%74(25)+75>+c:1
> A=3,c=-49

P'(x) =3(x—-3)(x-5)
P'(1) = 3(-2)(-4) = 24

(28) Answer: 4
Hint:
2in
Number of possible symmetric relationson A =272 , where n(A) = n.
Solution:
Let number of elements in set A = n.
n24n

Number of possible symmetric relations = 272

10
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n2+n
= 272 =1024 = n=4
Number of possible reflexive relation is

= 27" = 4096
(29) Answer: 0

Hint:

Inel/e =1

Solution:

im (=2
— e 22+1
_ % =0

(30) Answer: 2
Hint:
Take f(z) = %+2mcosa:f2sinmfl
Solution:
f(z) = %+2mc05x72sinmfl
f(x) = 5x + 2xsinx + 2c0Sx — 2c0SX
f(x) = x(5 + 2sinx)
f(x)<0forx<O0
f(x)>0forx>0
f(0)=-1
f(oo) — 00
f(—oo) - 00
Only 2 solutions.

Section-IV

(31) Answer: (D)
Hint:
y=m1x +candy = mpx + cp are perpendicular if mymyp = —1.
Solution:

Intersection point of L1 and L3 is (’TE‘, %)

Putitin Lo.

= K= _T%

WhenLq||Lp=>K=-1

WhenLy || L3=>K=-2

L1, L, L3 form triangle when L1, Lo, L3 are not parallel and concurrent.
So,K=4,2

L1 L Ly, when

(2)- (%)=
=>K=4
Lo 1 L3, when

(£)-(-1)=-1
=>K=2

(32) Answer : (A)
Hint:
9192 + f1fp = g293 + fof3 = g193 + f1f3 =0
Solution:
29192 + 2f1fp = 2gog3 + 2fpf3 = 2g3g1 + 2f3f1 =0
Centroid (h, k) :
91 92 93 — f_] 2 f_3
(T+5+3) <2*2*2)

h= 3 k= 3
(6h)2 + (6K)% = (g1 + g2 + g3)° + (f1 + f2 + f3)?
(6h)2 + (6K)2 =m +n
Q) m+n=1 = r:é

11
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2 m+n=4 = r=

(2 ot

B m+n=9 = r=
@m+n=36=r=1

(33) Answer: (A)

Hint:
Sketch curve of sin_l(sinx).
Solution: )
= x L -
4 10+ x
5

\ 15 - x
10
1-x
2

(34) Answer : (B)
Hint:
Auxiliary circle X2+ y2 =4
Solution:

P
Q

AN
5=/

Auxiliary circle : X2 + y2 =4

Let P be (2cos6, 2sinB)
Shbe (2cosf, 4/3sin6)

Equation of tangent at S,
zeod | y%’ =1

It cuts x-axis at (2sec#, 0)

Q = (2sech, 0)

R = (2cos6, 0)

P = (2cos8, 2sinb)

- Area of APQR = 1 x 2sinf (2sec —2 cos )

= 2sinB(sech — cosB)

PHYSICS

Section-l

(35) Answer : (B,D)
Hint:
_
Toar
Solution:
y =a(l - coswi)

Acceleration = awzcoswt

Force = mg + maw?
- aw? cos wt
= mg [1 + 5= ]

When object will lose the contact,

coswt

2 g
g = GminW", Gmin = %

When object jump,

12
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V=Aw
A2w2 =2 = 2gh

2gh
A=, /<
W
. . _ 2gh g
Maximum amplitude = A —apy, =4/ =5 — S
w

(36) Answer : (A,C,D)

Hint:

— —
P=(qE +¢(v xB)- v
Solution:

Leta=1m

During the motion,
%m(2u)2 - %m(u)2 = (Eq)(2a)
3 [ mu? 3mu?
E= 1 ( qa ) = 4q
The rate of work done by E at point P

3mu®
=(¢E) = =

— —
Atpoint Q, E and B are perpendicular to 7 so net work done is zero.

(37) Answer : (A,B,D)
Hint:

_Ar
HiR

Solution:
80°C
100°C f‘jz (Water) H, 0°C

(Water) " (Ice)

& H

Heater
H=Hy-Hy

— 80-0 _ 100-80
10 10

=6 calls
_ 71 ,dm
Hy=L;%&
80—0 dm
o =80

dm _
I —
Since the temperature of the middle container is constant, so Hy is constant. Hence, the rate of melting of ice will be

constant.

0.1 g/sec

Section-ll

(38) Answer : (A)
Hint:
W =AU
Solution:

QZ
Ui=%

2

_w= 9
AV—W—E

(39) Answer : (C)
Hint:
Vp=Vc
Solution:

dE
pP==

(40) Answer : (A)
Hint:

13
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Fl
Al=yg
Solution:

_ Mgl
Al= TYr2

(41) Answer : (B)
Hint:
P = cAT#
Solution:
T%Tfl = T%T24
rP=04=r=4

Section-lll

(42) Answer:3

Hint:

R
o
Solution:
dQ =dU + dwW
Here, dU = —dQ
2d0 = dW
dQ = -—nC\dT

— 2R =P.dV

From PV = nRT,

PdV +VdP = (1;—T)P~dV
~AF

Lrydav _ _dpP
v P

(%)

mvz)smpP=cC

PV = constant
r—1

TV 2 = constant

1
= TV 3 = constant

(43) Answer : 6

Hint:
P _
W 0
Solution:
PV =RT
_ZR 2
P = (300+3V?)
dP
av =0
v=10m3

T=300+ 3 x100=600K

Poin = 1 = 2258 —60R

(44) Answer:7

Hint:

dR="22

Solution:

dR = % = ﬂ(lac) dfz
o=o01+ (%)x
S oy W

14
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I=

3=

_AV | oo | 100
—d ]n(”z) ~ In(2)

(45) Answer:4

Hint:
AN
= AP
Solution:
p=tL p—L A—1m? P=F
P=F=%_(mV,)f
M
m = N,
. PNy 1
— 72 \ MrT

(46) Answer: 4
Hint:
P =R
Solution:
4i

2:2=50=i=5A=i=="

(47) Answer:5
Hint:
Pg = Bksg
Solution:
For nth overtone,
k= ZT’T =(2n+1) (n+ %)
Amplitude of pressure variation,
(AP), = pV2AK
AP = (AP)y, coskx

P= (n+%) wcos [(nJr%) %]
Forn=2,/=1,

P= 2.5TrpV2Acos(2.5nx)

Section-IV

(48) Answer : (B)
Hint:
AQ = AU + AW
Solution:
Let Tg=Tg=300Kand Vc=Vp=Vgy

Then, Tp=Tp =4Tgand V4 = (8v/2)V,
Ve = (F)Ts =2v2Vp
y—-1
Ty =Tg (%) — 9T
AW = (AW)aB + (AW)BC + (AW)cp + (AW)pA
R(Tg —T4) +nCy (T —Tc) +0+ RTy In %

—3RTy — 2RTy +0+ 14RT, In(2)
14RTyIn(2) — $RT,

= 1548R

(AQ)absorbed = (AQ)cD + (AQ)pA
= 14RTg In(2) + 3RT = 3798R

AW
= =" ___ =041=141
"= T O %

(49) Answer : (D)
Hint:

-2

Solution:
K = 151/m, w = 60071/s

15
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W
V= x =400 m/s
V=,/2, p=1kgnt
_ (AP)ma.x _ 241 _
A= 16x10°x 150 1004m
_ W _ AP s
I_4mz’ I= 2V 25

(50) Answer : (B)
Hint:
%

Solution:
(PYN=mq +qEg
Magnetic force does not do anywhere.

r=

(51) Answer : (D)
Hint:
— p.dE
F=P 0
Solution:
— Kz
(P) B =,
_p.aE _ B2 | _ kQq
F=P.-3= 2qua{ (2122 } = T6a?
(Q) Net torque =0

16




