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(1)

()

3)

Answer : 2
Hint:

— - L=
Solve for @ and b and then take dot with «a .
Solution:

% % ~ ~ ~
a+b=5i+5j+k

9i-+13j-15k
5

‘5?(1&3)

=[13-15/ =2

Answer : 3
Hint:

Make the graph.
Solution:

[ Hints and Solutions ]

MATHEMATICS

Section-I

-1 o 1 2

R=area= (1 x1x1x2)+1(3)x1+3x7x1
=1+5=6

Answer : 5

Hint:

Take the dot product to find a.
Solution:
(@-2)1+1-7)2+(8-4)3=0
=20-2-12+12=0

=0=2

Mid point of AB lies on line, i.e.,
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(2, 4, 6) lies on line
21 _ 42 of

1 2 3
=26-pB=3
ﬂB:S
La+pB=5

(4) Answer:6
Hint:
Solve the D.E.
Solution:

dy 2
~, —sec’

=—dy = cos?x dx

1-+cos2z
= y:—/ — dx

= yz—%—isin%} +c
=4y +2x +sin2x=c'

(5) Answer:1
Hint:
Use multiplication theorem.
Solution:
A : Raju falls sick
B1 : Raju eats bread

B> : Raju eats oats
P(B)) =3
P(By) =7
P(4/5,) =
P(4/p,) =
P(A) = P(A n B1) U P(A n Bp)
- 3 2 5

1,1 _
S 1X3tIX3T g0

W W=

Required probability = 1-2 x 2 = 18
(6) Answer:3

Hint:
—
Find AB in two different ways.
Solution:
A(2A, 3N =3, —10A + 24)
B(4p -2, -3u+4,-2u+5)

Li

1

L,
B

—
AB = (4~ 2-2X\,-3u+4-3X+3,— 24+ 5 + 10\—24)
= (4p—2X\—2,—- 33X +7,— 2+ 10A-19)

i 5k
— ~ ~ ~
AB=|2 3 -10|= —36i-36,-18k
4 -3 -2
=2i+2j+k
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@)

(@

(9

(10)

4p-2X0-2  B3u-3M+7  -2u+10A-19
2 - 2 - 1
=2u=1,A=2

A4, 3, 4)

Answer : 2

Hint:

Find y' and y" to compare.
Solution:

y' = 4e™ (a + px) + e (B)
= ™ (4o + 4Bx + B)
y' =™ (ap) + 4-e™ (4u + 4px+ B)

e (4B + 160 + 16Bx + 4B) + A-e™ (4o + 4Px + B) = B(a + Bx)-e™X
= 160 + 83 + 16Bx + A(4a + 4fBx + B)

= B(a + Bx)
= 160 + 83 + 16Px = a(—4A + B) — BA + Bx(B — 4A)
S A=-8
B-4A =16
B=4A+16 =-16
A-B _ 8(-16) 8
T -1 1?2
Answer : 9
Hint:
OA, OB, OC are mutually perpendicular.
Solution:

OA, OB, OC are mutually perpendicular.
— [ —
S 10A- (OBxOC)}:6

2 2

_>
OAxOC| -|d

‘H oc (cos29 + sin20)

=1x9x1=9

Section-ll

Answer : (A)

Hint:

Find A using distance formulae.
Solution:
P2A+2,3M—1,6A+4)

Given: (202 + 3N2 + 6M)2 =9

PQ— \/ 144 324 (36 )2

Answer : (A,B)

Hint:

Possible coordinates are:
0,7),(7,0),(1,6),(6,1), (5, 2),(2,5),(3,4), 4,3)
Solution:

Possible coordinates are:

0,7),(7,0), (1, 6), (6,1), (5, 2), (2,5), (3,4), (4,3
Sola=Bl=

Valid points : (3, 4) - 7C3 =35

4,3) - 'cq=35

Total possible = 27 =128

So, probability = 128 = z—i
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(11) Answer : (C,D)
Hint:
Solve D.E.
Solution:
dy z+y4
ey
(z-2)+(y-2)
(z-2)-(y-2)
2=X,y-2=Y
_ X+Y
~ Xv
=Y=vX
dy dv
d_X =v+ XE
Lo
1w
B E

dv
= X= = -
X dx 1w v 1w

/dX / 1-v

= _— -dv

X 1+v2

= tanlv— %log (14v*) =X +Inc

2
tan! (%) = 1log (1+ (g) )+ log (z-2) +¢

B T Ble &

”+X;X_v =

f(3)=2
0=0+0+c=c=0
fA+2)=3

(12) Answer : (B,C)
Hint:
Make the graphs.
Solution:

) x=1/2

22dz =

sl

1/2
A= [ (z-1)dz+
[

S —

(B)
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ST

1/2

©

yA .
A :0/ (m1)2d$+/[2w(1—x)dx =2

1

SRS

©)

1y
A= / 2z (1-z)dz+

0 1

T
—
T
8
&
&M
8
I
|

(13) Answer : (A,D)
Hint:
0OQ=0M + MB
=x+ytand =x+yy
Solution:
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0Q =OM + MQ
=x+ytand =x +yy
Qx +yy', 0)

R(m+y—y, 3)

272

= 2yy —y? = —4x

y2=t

y?-e® =4 (7 ze™® +/efzd:c)

=>y2=ax+4+ceX
f(-1) =0
=c=0

= y2=4(x+1)
(14) Answer : (A,B,C,D)
Hint:

Y P(x=2)=1
z=1
Solution:

4 ! 4
2—5:]{1-(0,) éka:%

iP(X::c) =1
=0

= P0O)+P(Q) + ..... =1
=k(ao+a1+az+....):1

= kﬁ:lﬁkzl—aﬁ
ka:%

E(X)=) zP(X=ug)
=0+ PQ) +2P(2) + 3P(3) + ....

= k(§+2-(§)2+3- (§)3+>

Let
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“E(X)=1x20=4
P(X<3)=P(0) + P(1) + P(2) + P(3)
:k(1+a+a2+a3)

(15) Answer : (B)
Hint:

— — —
<<3+ b)+<—27+3b>> ¢ =0

Solution:

— — —
((m b)+(727+3b)) « T =0

— —
<4b—?) xe =0

Section-lll

=\ (402—33' +3ic)

N > A s
2d +3b =41i-5j+5k
A(1640 + 15 + 15) = 3340
A=2

‘?‘2 — 6472

(16) Answer : (A)
Hint:
Use the formulae of S.D.
Solution:

4 2 -7
3 2 2
3 -2 0

SDh=

o 14— 16+12(i:7)(12)
= +196 =28 + 12(c + 7)
— 7
=2>c=7, — 3
(17) Answer : (C)
Hint:
Find the point of intersection and then find area.
Solution:
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Sl

2?>-1=+/z+1,2>0
X*+1-2@=x+1

=x3—2x=1
= (x+1)K2—x-1)=0
VBl

2
2/ (VaFT)- (2*-1))de
0

1]
[NV}

1
[\
/N 7 N 7 ~
w|ro
—
<
© i"
w
~—
=

SCSRICR)

(52" (2)4)

—_ 3 —_
_ 4 (V5+3 /2 5 V5
= 5( 2 ) R
(18) Answer : (D)

Hint:

Make Venn diagram.

Solution:

A B

P(AUuB)=1-2=2
P(4)=2
P(B) =2
P(AnB)=2-3-2
G
P(A?): P(B) :7375:%
c 6/
P(2)-r(=E) -
P (A_C> :P(ACMBC)
) (e
- _n
- 5/, 25

10
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P -

P(BU)

PHYSICS

Section-l

(19) Answer:6

Hint:

Pt
Solution:

ﬁ =p1 =muy;
3Th2 =Pp2 =My

h _ o
o =p=2mv
m (vi—v2) = 2mv

V10 h 1
= = — £t )= =
V=TT T e T 2 {2)\m 3)\m}

- L _1J1_ 1
2 2 L2y 3

132

PUBRE
A = 6A

(20) Answer: 2
Hint:
Activity = Age™
Solution:

At

(A) activity = Age™
Aa_ Aoa

4rr? 47T7‘g

As detected by counts =

Age™Ma _ 4pa

4nr2 47rr(2)

At

= r=rpe 2

At
—d 1A T

dt 2
n=2

(21) Answer:8

Hint:

N = Nge™

Solution:

A(t=0) A

Gy —01= 30| _,=9

A1 — activity of 33p
Ao — activity of 32p
t=tp

Al(t) Az

v 22 — 1
Lo A0 09 A, T

A —Az(t:O)e’AZ‘ _1_ ge‘()\z‘)q)t

A Ay (t=0)e ! 9

2200
to = 5

(22) Answer: 2
Hint:
Use radioactive decay equation.
Solution:

% =a—AN , on solving the differential equation we get 2.

11
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(23) Answer:4
Hint:

p=vV2mKE

Solution:
Patom = v2mK
Pphoton = %
= V2mK = %
E=cy2mK
E = 6400 eV = (80)2 eV
Xx=8

(24) Answer: 3
Hint:

I=\/I + /I, + 2,/ I, cos A¢

Solution:

dI&

s,
d]s

—>

A +A+A,

2A

A

A2 = 472 + A2 + 472 (cos 120°) = 3A2
I'=3lg

SpP-S1P= 2
d d A

2D 3
2 _ 2

D 3
S3P-$ P =2d. 4

2 _ 4\
D 3

(25) Answer: 4

Hint:
asinfg = A
Solution:
First diffractions minima = a sin1 = A
sinf; = %
For interference maxima
dsind = nA
ing = — A
smou = 7
- %:% n=0+1,+2

5 fringes within the central diffraction envelope.

(26) Answer : 7
Hint:
AXx = nA
Solution:
Az = 2n2d+% = %)\
= 2npd = A

12
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Section-ll

(27) Answer : (B,D)

Hint:
mcqﬁ B Gmpme
ro 2
Solution:
mev? Gmpme h
—— =—— mur=n——
s r 27
47r2G2m,2,m§ Gmpme
KE=— o PE="7
o 47r2G2m12,m%
7_ n2h?
TE — 27!'2C7"2m12,7'n?E

n2h?

(28) Answer : (A,B,C)
Hint:
_ he
E=3
Solution:

1242n meV
Ak, = Ty 32,51 pm
48.5-10.3
E = 69.5 keV for ionisation of K-electron
1242 meV

485 eV

=25.6 pm

>\mi.n =

(29) Answer : (A,B)
Hint:
24 = Age ™
A= Age
Solution:
24 = Age™
A= Age™™
2= e)\(tz—tl)
n2
(t2—t1)
2A = N1A
A= NoA
N1— N3 = %

— A (4
o n2 (t2 tl)

(30) Answer : (A,C,D)
Hint:
Momentum conservation.
Solution:
En — Ek = hvg case (i)

Ap of atom = % in case (ii)

Ap 1 AKE hv 1 AKE
p 2 KE muc 2 %mvz

= AKE =hv (%)
hv+AKE + AE, k = hl/% + hvo
=1y (1+7%)

V0

(1-%)

(31) Answer : (B,C)
Hint:
- 2
I'=1g cos“8
Solution:

I
I = >

I
I, = ?"cos2 9

I; = I cos? (90-6)

V=

13
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_ D, 2pu2n_ 1152
I3 = 5rcos fsin“f = 100 I

= 0 (1-cos?§) =0.1152

= cos?6—cos?0+0.2304 =0

0.64
0.36

cos?f =

o

cosf = 5

e o
5] 54

cosf = =,

(32) Answer: (A,C,D)
Hint:
__ he
E=7%
Solution:

E(photon) = % =2.07 eV
KEmax = E— ¢ = 2.07 — 1.5 eV = 0.57 eV
O Ife=25eV,E<0@

) T 102102 % 60
©) 5

E 2.07x1.6x10719
~1.81 x 106

Section-lll
(33) Answer : (C)
Hint:
N = Nge™
Solution:
N = Nge™ N = Ng at 8.30 AM
No

N, =2 at9.00 AM (T1/2 = 30 min)
Ny =2 at9.15 AM
272

- Mo
Ny =%
= N1(1 ml) = N2(V2)

N,
= 3 (1m) =% (W)

= V2:\/§ ml ~1.41 ml

(34) Answer : (B)
Hint:
Energy mass relation.
Solution:
Rest mass energy of an electron
=511 keV
Increase in K.E. = eV = 200 keV

Total Energy = mc2 = moc2 + K.E =711 keV
% increase = 2% x 100 = 22 x 100 = 39%

my 511
(35) Answer : (D)
Hint:
Momentum conservation.
Solution:

_ My +my
Q= (K,

Ka:( 0 )Q |

Mo+MmH

(Mg <<mp)
Ka"Q

(36) Answer : (B)
Hint:
EMW
Solution:
Plane of propagation 1 to the direction of propagation.

14
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(m%+y§'+zfc) : (2%+3}') =0
=2x+3y=0

CHEMISTRY

Section-l

(37) Answer:5
Hint:
pH decreases, protonation increases.
Solution:
Solution : At pH = 2. (Highly acidic), peptide appears as.

HO NH3+
|
ﬁ O
N O.
Ha N TU\W% H
0] H O

COOH
Both amino groups are protonated
Net charge = |q1|=2
At pH = 6. (close to neutral) — peptide appears as

HO NHS*
|
|'I| O
&
+ N O
Hy'N N
0 H o
c—0°
I
Q

Net charge = 0. |gp| = 0.
At pH = 12 (strongly basic), peptide appears as,

O NH,

HoN

Net charge =-3. |q3| =3

(38) Answer : 8
Hint:
Number of stereoisomers = 2" (for unsymmetrical molecule)
Solution:

15
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Number of Chiral
centers =4
Total Stereocisomers
=24=16
H—C—OH
CH,OH
(39) Answer:7

Hint:

Kl reacts with K3[Fe(CN)g] to give K4[Fe(CN)g]

Solution:

2KI + 2Ks [Fe(CN)g] — 2K4 [Fe (CN)g] + I»
()
No. of moles of ‘'S’ per mol of KI = 1

— 1162 _
No. of moles of Kl = o6 = 7

= No. of moles of S.

(40) Answer : 3
Hint:

Mn2* and znZ* do not give black precipitate.
Solution:

MnS - Buff color

ZnS - White

CdS - Yellow

(41) Answer:0
Hint:
Maltose has C1 — C4 glycosidic linkage between two a-D-Glucose
Solution:
Maltose has C1 — C4 glycosidic linkage between two a-D-Glucose and lactose has C1 — C4 glycosidic linkage between (-
D-galactose and -D glucose respectively.
S0, (X +y) —(m +n)
=(1+4)-(1+4=0

(42) Answer:8
Hint:
LiAlH4 reduces —CN to amines.
Solution:

16
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NC _
LIAID , excess

D,O

NC CN

DEN_CDE CDz_NDz

excess

Ore
O

Et Et

| |
(O)=ncp,  sorneb ()
Qe 2@
Et Et

Number of sp2 hybridised atom = (6 + 1 +1) x 4
=32

(43) Answer: 6
Hint:
Any chiral C giving d and / isomers is equal to 1 resolvable pair.
Solution:
Resolvable enantiomeric pair means P has chiral carbon. Since, ‘P’ produces violet colour with neutral FeCl3 — it most

contain Phenolic group.

17
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OH OH
|
c"ﬁ,, H
I “cH, |
OH "'fq‘?!
i CH
2 isomers 2 isomers OH i
OH

T oH

.
H,C
2 isomers
(44) Answer:7
Hint:
Intramolecular Friedel Craft acylation.
Solution:
o N—OH
S s
( CaHs NH,OH E CHs
—P
S s

(45)

J' PCI,
(o)
|

Major C,Hg
Double bond equivalent of compound is 7

Section-ll

Answer : (A,B)
Hint:

CN™ complexes with Au.
Solution:

18
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4 Au+ 8 NaCN + 2H20 + O2 =

®
4NaOH + 4 Na [Au(CN)2]
@
2 Na [Au(CN)z2] + Zn = Naz [Zn(CN)4] + 2 Au
@ ) @
(46) Answer : (B,C,D)

Hint:

(32_ ion causes precipitation.)

Solution:

CuS and PbS are black precipitates.
(47) Answer : (A,B,C,D)
Hint:
Polyamides and polyesters are condensation polymers.
Solution:

|l |
~C-OEt PNy _CH, -OH
* 0 0

1 1
EtO-C~(CH,), -C—~OEt —>HO-CH, —(CH, ), -CH, —~OH

COOH
—

N
COOCH

Polyester
Similarly,

O

Il |
~-C-NH, 25 —CH, ~NH,—> Polyamide
—C—NH, 08° __5 —NH,—> Polyamide

Hoffmann degradation

H,/Ni
—C=N—— — CH, —NH; — Polyamide

(48) Answer : (B,D)
Hint:
Precipitation as hydroxides.
Solution:

AI3* 3

and Fe>" are group Il basic radical gets precipitated as Al(OH)3 and Fe(OH)3.

(49) Answer : (A,B,C)
Hint:
(Cysteine gives NaCN + NapS.)
Solution:
Cysteine

19
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0O

X

S OH
NH,

gives test of N & S — blood red colour.
Moreover, presence of — CO2 H group causes effervescence of CO2 with NaHCO3.

Caprolactam gives Lassaigne’s test for N — via formation of Prussian blue.

(50) Answer : (A,C)
Hint:
CrO2Cly is deep red.
Solution:
CrO2Cl(9) is released. Its reaction with NaOH gives yellow NapCrOgy.

Section-lll
(51) Answer : (A)
Hint:
2 consecutive inversions give rise to retention.
Solution:
(X q
b O —— = D
(I-\l H inversion :
® > HO. H second
2+ Inversion

T Q-H \]/\],CDP_H

Two back-to back inversion causes retention of configuration.

(52) Answer : (B)
Hint:
B-naphthol is acidic.
Solution:

(]
O—H . — 8]
alkaline medium

O™ is more activating than — OH group — towards further reaction.
B-naphthol dissolves poorly in acidic medium.

(53) Answer : (C)
Hint:
HI at high temperature is strong reducing agent.
Solution:
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HI, A C
D-mannose —=

n-hexane
Cr,0,, 773 K
H Cl 9-21 atm
Cl Cl
H H < Clz(ey:'cess]
Cl Cl UV-light ®
ki Cl H c
(54) Answer : (C)
Hint:
FeO + SiOp -~ FeSiO3
Solution:

- PbS +2PbO - SO2 + 3Pb

— During extraction of Cu, silica is added to remove Fe-impurities to give ferrous silicate;

FeO +Si0y — FeSiO3
(Slag)

o.
~ 2 CuFeSy =3 CupS + 2FeS + SO»
Copper pyrites

Cu,5 + 2Cu,0

»6Cu + 50,

self reduction _
|... blister Cu
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