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[ Hints and Solutions ]

CHEMISTRY

Section-I

(1) Answer: (D)
Hint:
Et3N is a bulky base.

Solution:
CHO COOH

H————OH H———OH

H————0H &, H—+——0OH RedpP Br,
H—d——O0H o> H—t—O0H T ¢ T
H——+——OH H——+—OH Br

CH,OH CH,OH lEtaN

L

(2) Answer: (D)
Hint:
Polymerisation, nitration and reduction.
Solution:

Red hot HNO, En

Acelylene —_— —_—
Fe Tubwe H,50, HC|

(X) (Y) (Z)

(3) Answer: (C)
Hint:
aq. HpCrOy is a strong oxidising agent.
Solution:

CH,OH COOH
aq.H,CrO,

OH (@)

(4) Answer: (D)
Hint:
Nylon is a condensation polymer.
Solution:
Nylon is a condensation polymer.

Section-ll

(5) Answer: (A,C,D)
Hint:
Polymerisation and Friedel Craft reactions.
Solution:
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Mlm ‘
cone HNO,
H.50,
{TNT}
Fﬁ- Mo reaction

(6) Answer: (AB,C)

Hint:
Osazone forms at top two carbons only.
Solution:
(|3HEOH
CHO
CHO gy
H————0OH R
HO H He1"  OH
H————O0H H—1—CH and
H———OH’ H——OH H——0H
CH,OH CH,OH Gkl @M
forms same osazone on reaction with Ph — NH — NH»
(7) Answer: (AB,C,D)
Hint:
Zymase breaks down glucose to give ethanol and CO».
Solution: 2
mase
Glucose = CO, +  CH.OH
(X) (Y)
(i) CH,Mgl Poe
(i) H*
KMnD
CH,COCH qH— CH,- COCH
(Z) {W)
Section-lll
(8) Answer:38

Hint:
Iproniazid has 8 sp2 hybridised atoms.
Solution:

\C,NH—NH—FH—CH

. CH,
Iproniazid: _=

=
M

no. of sp2 hybridised atoms =6 (C) + 1(N) + 1(0) =8
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(9) Answer:5

Hint:
CH3MgBr accepts H* to give CHy.
Solution:
Q OH e
-
'-‘a'-:C 0 ,D
SH S?
CH MgBr
CHMgBr 5 CH, +
HC=C" ¢—NH o o
T C=C" C—NH
O 11
0]
(10) Answer : 4
Hint:
Toluene forms due to aromatisation.
Solution:

I W W W ALO Cr O Br,. hv
> >
A {monobromination)

Br., Fe (monobromination)
Hint:

Br
+ +
Br
Br
Green house gases are:

Carbon dioxide, methane, ozone, chlorofluorocarbon, water vapour
Solution:

Green house gases are:

Carbon dioxide, methane, ozone, chlorofluorocarbon, water vapour

(11) Answer:5

(12) Answer : 23

Hint:
Acetylation of aniline
Solution:

MH, NH-COCH, NHCOCH, NH,
[CH,COLO HNG, oH®
—_— —_—

Py H,50,, 268K ™
NO, NO,
(A) (B8) (C)

molar mass of C = 138 g/mol

(13) Answer:5
Hint:
SN1, SN2 followed by hydrolysis
Solution:
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(14)

(15)

(16)

(17

CHEOH CHzEtr CH;:N CHECODH
@—"HE" ©_.. @—" @
(P) (Q) (R)
D.U.of (R)=5
Section-IV

Answer : 02.00

Hint:
P20g forms anhydride by dehydration.
Solution:
O
PO i i
CH,— COOH ———» CH,—C —0 —C—CH,
(P)
CH,CH,OH I
» CH,—C — O —CH,—CH,
HA
(Q)
Xx=4,y=3,u=4,v=2
x—-v)=4-2=2
(y+u=3+4=7
Answer : 07.00
Hint:
P20g forms anhydride by dehydration.
Solution:
O o
PO l i
CH,— COOH ———» CH,— C—0 —C —CH,
(P)
CH,CH,OH I
» CH,— C—0—CH,—CH,
HfA iy ‘
(Q)
x=4,y=3,u=4,v=2
x-v)=4-2=2
(y+u=3+4=7
Answer : 09.00
Hint:
Reaction-I follows Eq1 while
Reaction-II follows E1cb mechanism
Solution:
Reaction | :
I
cH—cH, 2% C =CH—CH
CH;—C—CRH;—LnR, m‘* CH;— | = 3
CHa CH, (P)
Reaction Il : EtN
Ph—c:Hz—fitH —CH, ———» Ph—CH = CH—CH,
- (Q)
x=9,y=3

Answer : 03.00
Hint:
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(18)

(19)

Reaction-I follows Eq1 while
Reaction-II follows E1cb mechanism

Solution:
Reaction | :

oH®

CHa

Reaction Il :

CH (P)

3

Ph—CH—GH—CH, B8, Ph—CH=CH—CH,

r
x=9,y=3
Answer : (B)
Hint:
ok F(z)-£(0)
ro= im (S)
Solution:
Atx=0
i hy - 1 f(2)—£(0)
9=y (40)

— fim (31:35111(27”) 0> _
z—0"1 =

Atx =2,
s T fl@)-£(2)
reh= im (£7)
32%)sin ()| -0
- (2220)
z—2" v
323 (sin &
= lim 2z>
z—2t =
= 12w
f(27) = 1l (f(w)ff@)
( ) zﬁrél’ z=-2 )
323 |sin n -0
27 =
—3z3sin &
= hrgl Tzz =127
z—2"

LHD # RHD for x =2
Answer : (D)

Hint:

Solution:

2az? —0—% >5

2azx2 > 5 — %

5 3
= 20’2382_953

(Q)

MATHEMATICS

Section-I
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Let us consider,

0= 35

f0= =+2=0

x4

=f(x)=0,whenx=

5.102 3.103
20 > 2 g3
4500—3000
025
q > 150
— 293

250
a9

(20) Answer : (C)
Hint:

sy T1+Zot+T3 Y1 +Yoty.
Centroid = (%, M)

3

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

D= (5555 = (@ 8)
x1=30-6

y1=3B-10

Point A(x1, y1) moves on 2x -5y +4 =0
2x1—-5y1+4=0
2(30—6)—5(3B-10)+4=0

/| U,E
-

-1 14 _ 98 — 49

Area= 7 xTxz = 5= =
(21) Answer : (D)

Hint:

€(2,3) =[=2

Solution:

. 1 4

f:(4,5) - (3—45)

— 16—3z _
)= g =Y

= 5xy + 9y +3x =16

16—9y 1 16—9z
= — = = —
X 5y+3 f (X) 5z+3

(&)=

Section-Il

(22) Answer : (B,C)

Hint:

n1 =16.15.14.13 = 43680

Solution:

n1 = 16.15.14.13 = 43680

no =16c, = 1820

ng = 16.16.16 = 4096

ng=a >1, b<14

Fora=1,2b=1,2,..... 14
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ng=(1+2+..+14)+14 =119

(23) Answer : (A,B)
Hint:
T2 =17y
Solution:

=

Take OP =r3, OA=r2
OD=r1= /4+16-6 = /14
rg= JA+16+24 = 44

In AAPO,

sin@z:—z

In AADO,

sin@z%

= 3 =rr3

4+16-C= 2154

C=20- 2154

(24) Answer : (A,B,D)
Hint:
n(A —B)= n(A) —n(ANB)
Solution:
=n(A-B)= n(A) —n(ANB)
=4- n(ANB)
= 0<n(A-B)<4
5<n(B—A)<9
n(AAB) = n(AUB)-n(ANB)
9<n(AUB) <13
5<n(AAB) <13

Section-lll

(25) Answer:1

Hint:

kin6.In3 = In6.In3

Solution:

im 61(3’—1)2—(3’—1)

0" z
lim &= 870
z—0t % z

= lim In6-In3
z—0t

= In6-1n3

= kIn6-1n3 = 1n6-1n3

=>k=1

(26) Answer : 42
Hint:
x cosf ysin @ _
2l f = =1
Solution:
Equation of tangent at (6cos0, 7sin0) is:
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/_ {6 cose, Tsing)

-
N

z cos 6 ysin 6 -1

6 7
i’ T '\I
%)
. sing )
‘\'\r ﬁ \,l
L cosi
Minimum Area = |1 x —&T—| =42

(27) Answer: 0
Hint:

5x = —sin(mt + sin~1 2X)
Solution:

sin_l bx=—-11— sin_1 2x
5x = —sin(1t + sin 1 2x)

5x = sin(sin_l 2X)

3x=0

=x=0

But x = 0, doesn'’t satisfy given equation

(28) Answer: 4

Hint:
Number of relations from set A to set B = 21"
Solution:
z2 11/2
A: 1T < 1
. z2 yz
B: o + T <1
(-4, 0)\(-3, 0 (3, 0)/(4, 0)
(0,-2)
(0,-3)
nA nB)=2

10
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(0, 3)
0, 2)

(-4, 0)\(-2,0) (4, 0)

(0,-3)

nAnC)=1
Number of relations from A n BtoAn Cis
22l =y

(29) Answer : 372
Hint:
Letf(t) = t* + atS + bt + ct + d
Solution:
Let f(t) = * + atS + bt? + ct + d
=f(0)=0
=2d=0
fl)=2=1+a+b+c=2
atb+c=1
fQ)=4=16+8a+4b+2c
da+2b+c=-6
f(3)=6=81+27a+9b+ 3c
=2>a=-6,b=11,c=-4
f(t) = t* - 663 + 1162 — 4¢
f(6) = 372

(30) Answer : 10
Hint:
g-=2)=9(2)=0
Solution:
say g(x) = 0% = 4)> h()
where h(x) = ag + ajx — azx2 +.a58s a4x4
9(2)=9(-2)=0
=20@)=0, ac(-2,2)
& g(-2)=9(2)=0
so g'(x) = 0 has atleast 3 roots
so g"(x) = 0 will have atleast 2 roots, say 3, y
such that
—2<B<a<y<?2
& also g"(x) =0 forx=-2, 2
S0 g"(x) has minimum 4 roots
ie.-2,B,v,2
s0 g"'(x) has minimum 3 roots
Say 81, 82, 63 such that
—2<61<B<62<y<63<2
songr+ng~+ngm:3+4+3:10

Section-IV

(31) Answer : 04.00

Hint:

Equation of PQ: %2 =2(=x)+ L(z-1)+1
Solution:

Equation of PQ: L2 =2(—x) + 3(z—1)+1

2
y—-2=-4x+3x-3+2
y==x+1 ..(1)

Tangent at y2 = 4ax

11
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isgivenbyy= mz+= ..(2)
By equation (1) and (2)
=-landa=-1

so parabola will be y2 = —4x
Length of latus rectum |4a| = 4
Equation of common tangent ofy2 = dax
andx2:4ayisx+y+a:0
sok=1

(32) Answer : 01.00
Hint:
Equation of PQ: y%z =2(—x) +
Solution:
Equation of PQ: %2 =2(—x) +
y—-2=-4x+3x-3+2
y==x+1 ..(2)
Tangent aty2 = 4ax
isgivenbyy= mz+2 ..(2)
By equation (1) and (2)
m=-landa=-1

N |w

(z—1)+1

N oo

(z—1)+1

so parabola will be y2 = -4x
Length of latus rectum |4a| = 4

Equation of common tangent ofy2 = 4dax
andx2:4ayisx+y+a=0
sok=1

(33) Answer : 25.00
Hint:

1'2 =
2422

Solution:

25
f) = 250 as {2 Zi; } -0
n=1

0<{z} <1

0<25{z} <25

Total 25 integers

f(v3) = 25{/3} =25x0.73=18.25
[fV3] =18

(34) Answer : 18.00
Hint:

[;ZZ] =0

Solution:

f(x) = 25{x}; as i { na? } =0

~ 2+ nz?

0<{z}<1

0<25{z} <25

Total 25 integers

f(v/3) = 25{+/3} =25 x0.73=18.25

V3 =18

PHYSICS

Section-I

(35) Answer : (C)
Hint:
Follow field formula
Solution:

12
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_Eq
q

Inside 15! sphere gip = g

between two sphere, gijnh =-29 + g=—q
outside both sphere, gjn =0

E
L

>

(36) Answer : (B)

Hint:

2

F= —“;::;L = mv.g—z

Solution:

F =idl xB

et rod is at distance x at any instant then

Let rod t dist t tant th

E= HolgL = mo. 2

2rx

v. 2
D
/v wol2L /d:c
vdv = —
0 2mm T
d

V= \/,uollen(S)

(37) Answer : (D)

Hint:

kx
a=——

m
Solution:
acc=- k=

m
md’z
ol kx
w= /&

m

Let displacement of ball at any instant is

mg [

% COS ( peoy t)
(38) Answer : (C)

Hint:

r o9 — 01 2mx
o= [ [os (252 o] 22
r 1
n=0

Solution:

Ataradiusx,c =0 + <ﬂ>m

r

o(2rz—dz)
1

G = / [al+<ﬂ>x]2ﬂ_ﬂcdx
r 1
n=0

772 (0 +203)
3l

conductance, dG =

R = 31

G=
r? (01+202)

13
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_ 31 . _ Tmoguor?

Trrlog ! 3l

Section-ll

(39) Answer : (B,D)
Hint:
_ Rp-dV
C=Cv+* —wva
Solution:
Rp-dV
pdV+V-dp

_ RT _ R
P= 7— 7 (T()“‘OéV)

C=Cy+

Heat capacity C = Cv + %
PdV + V.dP = aRdV

So,C=Cp+ &2

_ 5R RTy _ To R
=5t < (5+T> 2

at volume V1
T1=Tg+2V1
at volume Vo
To=Tg+2V2

_T-1
So, V= TO

Ty
0= /dQ:/ c.dT
T
& RT,
= C — |dT
/Tl ( Pt ZV)

T,—T,
=Cp (To—T1) + RTyln (Ti—Tﬁ)

= 2Cp (Vo - V1) + RTyln (%)
=5RVQ + RTpln(2)

(40) Answer : (B,D)
Hint:

QE-V ZL=-mp &
Solution:

QE-V % =m &
QE-V Z=p &
QE -V (nm) = (mg + nm) &

For Vmax, % =0

_ QE _
Vmax = 7 = V0
Again
QEnmv _ gy
my+nmt T oat
¢ 2
/ dt _ / 2 dv
o Mo +nmt 0o QFE—mmv
=20

nm

(41) Answer : (B,C)
Hint:
W = AU + Heat
Solution:
Q=cCcv
Ceq =2C

E;=5-2C-V?
= cv2
heat loss = CV2

14
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Section-lll

(42) Answer : 10
Hint:
PV =nRT
Solution:
PV =nRT

(43) Answer: 6

Solution:
_ Agg
- t

d—t+ .
+Y

g

dy — T

Y

=12 gy tan(v/2)

(44) Answer: 2
Hint:
v P _
i’ + VE =0
Solution:
PV = constant

v | y;dP _

P i v i 0

P 2] t
d — 1
- -7 /0 a.dt

(45) Answer: 2
Hint:
%mVI2 =eV
Solution:
%me =eV
Inside plates, E = %
-

md
t= -

Vg
SO, y=yo+ %at2

- B
4dv
The maximum deflection which still allows the

15
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electrons to miss the plate is y = g
d 2
So, Vp = 2V(T)

(46) Answer: 9
Hint:
Conceptual
Solution:

By _ 2%(z—+B31)y3

o [+ @-v30?)"

2/3b3z
att=0,Vp= ——
P ®2+22)’
e _ = b
- -0, x= NG
_ 2b3¢§(%) s o
(VP )max = —— = "% m/s = < m/s
o)
(47) Answer:1
Hint:
dr
= = k(T -To)
Solution:
dr
= = k(T -To)
L — k(6 -6,)
Let 61 = 26¢
30
0=
and 63 = %

02 de B /tlk &
(41 00 0 .

I (72) = ~kt1 ...()

65 t
Again d =— / k.dt
9, 0—10o 0

In (%) — Kty ...(ii)

From equation (i) and (ii)
t=tp

Section-IV

(48) Answer : 04.00
Hint:
dF = Bldx

Solution:
B = HLI

2rx

dF = Bldx
I? 4o dg
E= B o
=S

2
= 10 1n(2)

(49) Answer : 01.50
Hint:

Point of application =

F
Solution:
/m.dF
Point of application = —

16
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4 .
[ o
_Ja oz
- 11 21n(2)
(=)

_ _3a
T 2n(2)

(50) Answer : 02.50
Hint:
dO = 12 R.dt
Solution:
do = 12 R.dt
AQ = AU + AW
1Prdt = C,AT + P.dV

2, - cy 4L ar — op 4C
1“r=Cv m +Rdt =Cp m

lPaA
| 7 |

Tea g
T=Tp+at+ Btz
dr _

I = (Ol +26t)
1= /2 (a+2pt)

(51) Answer : 01.00
Hint:

— dr — _R dr
V="& = Pd (E)
Solution:

Pv = nRt
PA.dx = R.dT

y= & - B (d
T dt T PA dt

v= o5 (a+2pY)

_ R
V= E—y (a+20t)

17




