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[ Hints and Solutions ]

Section-I
(1) Answer: (2)
Hint:
Sulphur is in +2 oxidation state in NapS203.
Solution:
+1 +2 +3
NaH> PO2 < Naz S203 < NaNO»
(2) Answer:(2)
Hint:
Simplest formula would be given by the molar ratio of atoms.
Solution:
Moles of Zn =0.15
Moles of Cr = _168X1?2§3 =03
Moles of O = 0.6
. 0.15:03 :06
= 1:2:4
ZnCrz O4
(3) Answer: (2)
Hint:
Bro disproportionates in basic medium.
Solution:
(%Brg +e — Brf) X5
1Br; +6 OH™ — BrO; +3H,0 +5e"
3Br, +6OH  — 5Br  +BrO; +3H,0
a=3
b=6
c=5
d=1
e=3
(4) Answer: (4)
Hint:
Aniline + H2O is separated through steam distillation.
Solution:
CHCI3 + Aniline -~ Simple Distillation
Crude oil — Fractional distillation
Spent lye + Glycerol — Distillation under reduced pressure
Aniline + Water — Steam Distillation.
(5) Answer: (1)
Hint:
Number of moles of atoms = Moles of molecule x Number of atoms present in it.
Solution:

32g CH4=%><5:1.0 mol atoms
1.7g NHg = 4L x4 =0.4 mol atoms

1.2x10%
6x10%

. 3.6gH,0=22x3=0.6 molatoms

1.2 x10% molecules of SO, = x 3=0.6 mol atoms

(6) Answer: (2)
Hint:
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@

(®

(9

lZn-Hng Cl

grer

Red hot Fe
3C;H, (10-20 atm) @
Solution:
Fe A hCDCI
GEHZ
10-20 atm AICI3
Answer : (2)
Hint:
formula of borax is Nay B;O7 - 10H,O
Solution:
. ()I |
———E
/D \D \B_DH
HD—? / i 8H,0
O—  _g—>0
EI‘E‘
2B — sp?
2B — sp?

Answer : (4)
Hint:

R H o R
c=c{ ——
R R Zn-H,O0 R
Solution:
O3
_—
H20,
Answer : (2)
Hint:

_C=0 + RCHO

O

M

Higher is the standard reductions potential values, stronger is the oxidising agent.

Solution:

Co®" / Co*" has maximum SRP value.
.. So this is the strongest reducing agent out of all.
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(10) Answer : (3)
Hint:
Pyrosilicate share only one corner.
Solution:

Sey Siy O7 = Si; 02~ is pyrosilicate

(11) Answer: (2)
Hint:
Different degree amides and amine are functional isomers.
Solution:

- Position isomer
and
ﬁ ﬁ - Chain isomer

© NNHE and /NH\/ - Functional isomer
O OH

2
(D) | - Tautomer or functional group isomers

and

(12) Answer : (3)

Hint:
) mol of solute x 1000
molality = ———
mass of solvent (in g)
Solution:
— 2 _ 2
Xurea_ 0.2= 248
urea:
nHZO =8
Lo 2x1000
molality = VT 13.88
(13) Answer : (2)
Hint:
Alkane halogenation occurs via free radical substitution.
Solution:

Fy > Cly, >Bry > 1

(14) Answer : (1)

Solution:
CF, > CCly; > CBry > Cly
(Stability)
(15) Answer: (1)
Hint:
Pb*" is more common oxidation state than Pb*"
Solution:

I.LE.of g-13: B>TIl>Ga > Al>In
Pb*" is more stable than Pb**.

(16) Answer : (1)
Hint:
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Molar volume (Vi) = 22.4 L at STP for all gases.

Solution:
2 g molecule of O2 = 4 mol of O-atom

g eq volume of Hp = 11.2 L at STP
22gC0O»=0.5mol=11.2 L at STP
18 g H»O = 1 mol = 3 mol of atoms

(17) Answer: (2)

Hint:
Anti addition to trans alkene forms erythro product.
Solution:
Br
alc
/\)\ on =’ NN\
(trans)
Br./CCl,
v
CH,
H——Br
H———Br
CH,CH,
(18) Answer : (1)
Hint:
Precipitate of AgX is observed.
Solution:

Due to HNO3, N & S (if present) are expelled as HCN & H2S respectively.

(19) Answer : (1)

Hint:
o-H wrt sp?-hybrid carbon
Solution:
3
4

M —

f

3

Total =8 aH

(20) Answer: (2)
Hint:

. . Mol [ ight
Equivalent weight = ===
factor

Solution:
14e” +2NO; +16H" — NyH, +6H,0

—M
ENO3’7 7
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(21)

(22)

(23)

(24)

Answer : 5
Hint:
Aromatic compounds follow Huckel's rule.
Solution:
o S
A T A
T )
o [
Answer : 58
Hint:

In graphite, carbon is sp? hybridised.
Solution:

C — sp? (in graphite)

C — sp® (in diamond)

%p = (25 +33.33)%

=58.33%
~ 58%
Answer : 6
Hint:
Benzene undergoes electrophilic aromatic substitution reactions with Cly/ AIC]; in dark cold condition.
Solution:
Cl
Cl Cl
Anhy. AICI,
+ 6CIL o +
2 dark, cold BHCI
EXCEsSs Cl
Cl
(CsCls)(A)
Cl
Cl Cl
+ Cl NV
2 500K
Cl
Cl
(CsHsClo)(B)
Difference in molecular weight of A & B is 6.
Answer : 4
Hint:

MnO, changesto Mn?" in acidic medium.
Solution:

42 43 +4
Fe 0204 — Fedt + COZ
(nr=3)

Section-ll
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+3 /+3 +4
F62 <0204> — F(—l‘s+ + COZ
3
(n=6)
*. Equivalent of KMnO4 = equivalent of FeCs O4 + equivalent of Fez (C204),
=>nXx5=2x3+2x6
=n== =3.6
. n=3.6 moles
(25) Answer :5
Solution:
C4H10 (DU =0)
Cl,

SN T N

/\m-)\/ /i\

Total =

Mathematics

Section-l

(26) Answer : (2)
Solution:
The required 3 digit number should occur 3 times in 2000! and once in 1000!

2000 2
So S = 666 3
661 is the nearest prime number

(27) Answer : (4)

Solution:
P(2, 5)

G(h, k)
Q4,11 R

Rlieson 9z+7y+4=0
=9(3h—6)+7(3k+6)+4=0
= (9h+7K)3-8=0

Which is parallel to N

(28) Answer : (4)
Solution:
Shifting origin to (2, 3)
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/,.-=Jr+y=9

r= % =22
(29) Answer : (1)
Solution: \
2al
F“\E‘E‘ —
Q
X | .
(-a, 0) S '
P —"
P(af , -2at)
PX: (1+t*)y=2t(z+a)
For point Q

t2(z+a)? = az(1+12)?
(z—at?) (zt> —a) =0

2_
PQ: (:cfa) n (t2—tl)y:0
P’Q always passes through (a, 0).

(30) Answer : (1)
Solution:
Let extremities of the chord be P; = (acosé, bsinf) and P, = (—asin 6, bcos 0)

(P1P2)2 =a?4+ b+ (a2 sz) sin 260 < a® +b% + a? — b?
(P1P2)2 S 2(12

PP, <+/2a

(31) Answer : (2)
Solution:
Centre of rectangular hyperbola = (1, -2)

So equation of asymptote = z = -1 and y = —2

So, radius = g
(32) Answer : (2)

Solution:

For n=—(l+m)
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(33)

(34)

(35)

(36)

(37

al? +bm? +c(l+m)? =0

= (a+c)12 +2clm + (b—f—c)m2 =0
For parallel lines

4c? 74(b+c) (a+c) =0

ab+bc+ca=0
_1,1,1_
=,+3+:=0
Answer : (4)
Solution:
f(2) = a(z —a)’
f7(0)=6
£(z) = 2a(e - a)
f7(x)=2a=6
=a=3
f(2) =3(z—a)’
. 3(z—a)?
Now ilLItll 1—cos(z—a)
=6

Answer : (3)
Solution:
Let z = r(cos§ +isin )

=145 —2-2c050 —16 =0
=71t —4r’(cos20+4) +4=0
= Toax = 2+4/6 (When cos 26 =1)
Answer : (2)
Solution:
sinz +cosbz=a=1-3sin?zcos’z=a
=a=1-2sin" 22
3
- sin? 2z € [0,1}

;>§<1a) e [0,1]

=ac[1,1]

sin? 2z =

Answer : (1)
Solution:

X ={a1,a2,a3---aw}
Number of subsets 2

Number of ways of choosing A and B is
— 910 . 910 — 920

Number of ways of choosing A and B so that they have same number of elements
IOCO ) 1000 + 1001 . 1001 +1002 . 1002 NS 10010 . 10010

= 20010
20010
Therefore, P(E) ==
Answer : (4)
Solution:
4n/3

() () (@) (<)
Now = 4+3+3+ =26
=>n=12

coeff of bl2c8d%e®

B= 2604 x22 Cg X 23 x19 Cg x 16 Clﬁ

26!
~ 108x16!

10
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(38) Answer : (3)
Solution:
X=z-2,Y=y+3
Angle bisector aX? +2yXY +8Y2=0is 3z—y=29
So other bisectoris z+3y+7 = 0
Ling — -7

Yint = —g
Ting + Ying = =7 — % = —2_38
(39) Answer: (2)
Solution:
Line through (2, 2) can be
=2 y-2

cos0  smf =r

when this line cuts circle z2 +y? =2.
(rcos@+2)2 + (rsinf +2)* =2

2 +4(sin 6+ cos 6)r+6 =0

% = :—i r =« ry = 3

4o = —4(sin 0 + cos 6)

=3a’=6 =>sin20=1=0=n/4
So chord willbe y ==

(40) Answer : (3)

Solution:
sin(m2+n2)$ m2+n2 -
(7n2+n2)x
lim =25
z—0 m(L>
V3 o Z
z V3
(3)
= (m*+n?)y/3=25
(41) Answer : (1)
Solution:
z=um +iy;and w = zy + iy,
|z—3|:Re(z) = (w1—3)2+y%:xf (1)
| w—3| =Re(w) = (z2 —3)2 +y2 =22 .2
arg(z—w) =7 = 2:2 =1 ..(3)
From (1), (2), (3)
= y1+y2=6

(42) Answer : (4)
Solution:

(sin29:+1)2 =3—a?
1<3-a2<4
-V2<a<y2

(43) Answer: (2)

Solution:
TL(S) — m+nc¥2

mCy G,
n(A) === =%

m+n C,

m2+n27(m+n) =2mn
(m-n)?=m+n=~k, keEN

=m+n=k2,m—n=k
E(k+1) kD)

2 2

k2 <51 :>kmaxl =7

11
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(44)

(45)

(46)

(47)

(48)

(49)

7x8
mm,:%:28

Answer : (4)
Solution:
XS 68 _ 34

2 2
Cf

4
12 11
18 20
241((18/|38
30//15/|/53
36((10/(63
42(| 5 |68

X
6

O N =

34th term lies in Cf 38. Median class 24.
o filri —24] =724-84 +54 40490 +120 +90

510

Mean Deviation = %= =7.5

Answer : (3)
Solution:
y=z++42’+z

y(3) =3++/39

Answer : 730
Solution:

1 6561—7 INT
T,,, =% C, (73) (119)

6561—r __ 9
ST —
= 730 total rational number

Answer : 3

Solution:

P(Ez) =X

P(E) =X

1-)2

Odd against E; =

Odd against By = 12

A
(5 - (=)
=3\=1
3AA+2=3

Answer : 19
Solution:
Given numbers are in AP
a=1,d=3
2
19xk=2% 2%
=k=13
T,=3n—2
T, will be the median
T, =19

Answer : 4
Solution:

=510

Section-ll

Let's consider « as real root and i3 as the imaginary root then

at+if=—a=a—if=—a

12
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(50)

(51)

(52)

(53)

(54)

Answer : 0
Solution:

2
ZSin(w—i-%) :2[m—7r} +2
—2<LHS <2

RHS >2 for z =7
LHS takes extremes at =z =

If LHS # RHS
". No solution

s

=

Answer : (2)
Solution:

v.= Aw
>

E
v, = Ao

24w
Qavg = 775

_ 4x4x2rm
— 6x6

_ 8w 2
= cm/s

Answer : (2)
Solution:
PW = constant
— (3
1= (3)
Po(Vo)™* = Po(8W%)”"
P
Py=<
Q = nCpAT

=3 (PV, - PV

—P 5
= x2><7Vof

—PyVox35
64

Answer : (3)
Solution:
PV
2B
P2V
B= 21

__ 106300
T 2x2

=0.75 x 108
=75x%10"

<I>=

Answer : (1)
Solution:

(= (Zn:tl)%

_9n
674

Section-I

13
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£=2)+ 3
- 5 nodes

(55) Answer : (3)
Solution:

I= "LTRZ +mR? = %mR2

/[ I
T=2m m_gd

3

~mR

2 S You 3R
mgR 29

(56) Answer : (3)

Solution:
This is an isothermal process
W =nRT In
1

=RI In 3
UO = nCVT

U Uy 2Uo
T=w=2 =

(57) Answer : (2)
Solution:
2R 8R
R,y =2R+ i)
j=4L _ I3
Ry S8R
Tp=T4—iR

_ _ 3TxR
=T 8R

5T
8

(58) Answer : (4)
Solution:
PV =RV,

(Po +%) %ﬂ'R?’ = (P—I— %) %ﬁR—B

8
8(R+4)=(P+4)

8P +&L =P
(59) Answer: (2)
Solution:
Al= Tr
A= 22

(60) Answer: (2)
Solution:

14
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F, = plgcos 37° - r?
T27r cos 30° = plg - cos 37° - 77
_ plgdr
T 53
53T
==
pgr

(61) Answer : (2)
Solution:
TE; = TEy
3 GMm

1?2
0+072mv SR

_ 3GM __ 3
V=i =3

(62) Answer : (4)
Solution:
dQ =dU+dW =0
d(74+4PV)+PdV =0
4PdV +4VdP+ PdV =0

5PdV +4VdP =0
4dP _ —5dV.
PV

PVi=C
’Y:

& o N

(63) Answer : (1)
Solution:

v=4/2gl
t:\/g—’;
R:2\/h;’:2h

I=3h
U'+2 =3

f_Th
173

M = pAl' = TpAh

(64) Answer : (3)
Solution:

U= 1 x Y x (longitudinal strain)?

15
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(65)

(66)

(67)

(68)

Lateral strain
longitudinal strain
longitudinal strain = 4 lateral strain
U= ;x Y x (16) £2

1
4

= 8Ys2

Answer : (4)
Solution:

V=wyA?—2*

wA+\/3
2

V= ,vmaX:szA\/ﬁ

m

V=

V/3Vinax
2

Answer : (4)
Solution:
T0x1+w _ 150x1+w

10 20
160 =150 +w
w=10g

Answer : (4)
Solution:

— N ~ ~

E =—4i—12j-3k

\E| =13

. F=Em=13x5=65N

Answer : (4)
Solution:
—dT _ gedT!

dt ms
_ cedrRT?
a péﬂ'st

4

< T
=4x1+2
= 6%

16
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(69) Answer: (2)

(70)

(71)

Solution:

2x
ﬁ. T

o

Fr = 2T = 2(k2z) = 4k
T=27r1/% =7r1/%

Answer : (1)
Solution:

1
- V2nd?n

n = number of molecules/volume
YV
V2rd:N

frequency = vi;
frequency « %

T
——— = constant

|4

PV ! = constant

R
C=0C,
=)
3R R
= + 5 = 2R
Answer : 31
Solution:

muia(l+e) = muvaa(l—e)

E_ l—e
16  1+e

15 +15e =16 — 16e

- (3)

Section-ll

17
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(72) Answer : 25

Solution:

A; Vo—W;
Ar = :Az

4 <V1+V2)
3V, =51
3 [T _|T

H1 H2

2 =25 g/m

(73) Answer : 9
Solution:
Heat released = Heat gain

mlx%x20+m1 X80 =my x1x80

907711 = 80m2
m _ 8
my 9

(74) Answer:4
Solution:

8 sec 4 sec

T:12sec:>w:%
6 =120°
1 = Acos60° :%

_m a2 A
5=54/A 1
BA
s
S=%5
A= 60 _5><4\/§
_7r\/§_ ™

(75) Answer: 11
Solution:

2]
pla—gsina)z = pg cosf-y
__ a—gsinf
tana = pv—

3
tana = 3




