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PART I
1 2 3 4 5 6 7
B,C,D A, C D C,D A, D A B B,D A, D
9 10 11 12 13 14 15 16
B A B A B B C A
17 18 19 20
A C D C
Section |
AQ _ 1hc 29 L[
At At d
my ’A_G is given constants i.e., fractional error decreases with 0.
AQ
— xC
At o 4-
In the temperature range 0'— 100 K, the curve is ‘
non-linear. Hence gdoes not vary linearly. v
At
Hence option A is not correct. L
E = El+ E2
2 . N
I’OCn—Zg :p_rli_i_&i;to
z Z 3eg  3gg
r=45a,=2=2, n=3ton=2 Since E is not zero, additional W involved
h=3ton=1 - Vis not const_ant.
1 o1 1 1 1 E=B+E =22+ (-5)
A 2|92 32 212 32 3gg  3gg
11 1 = 2 (+(-R)
= 4R|=-=]|or 4R|1-= 1 2
{4 9} [ 9} 30
5 8 9 9
=4R_—or 4dR—, A=—or ——
36 9 5R 32R e
dcos6do + d(d)siné =0 o
— N hat 1 1) = =
d(d) = -d cotd do = ——"_cot0de ote that r1+( r2) OQ' = constant
2sin@ 8 ~ - . .
2 cos6 = 3—(r1—r2) not constant in magnitude.
:>d(d)=?_2 do €0
sin“ 0 Direction + i

|d(d)| decreases with 6.



(o

Enclosed current not zero; Option A correct. Due
to cylinder, tangential due to solenoid, axial B is
wrong

due to solenoid, field exists

Cis wrong

due to only cylinder, D correct.

_ fl(v TW+ u)
vViw-u
A: means -w, .. f, >fy, A correct
B: means +w, f, >f;, B correct [w << V]
C: means —w, same as A, C wrong
D: same as B, D is wrong

f2

¢S

2
pE = - CMM 5. constant - SV
L 2L

(Initial)

 KE = 2GMm

, (for escape)

lmvg _2GMm _, Ve = 2‘,% , Biis correct
2 L L
D

is correct (Conservative field)

’_mmx— m
A is correct (reverses velocity]

o u T
At collision, =2 = ug cos ot; = oty = —
2

» Uo

R

After collision, _u?o = Ug COS oty = oty = —g

B) required time = 2t; = 2n = 2r |m B wrong
)

3 3 Vk
C) required time = 2t; + T :E\/E+i2n\/E
4 3 \Vk 4 k

= n\/EZ C wrong
k 6

10.

111

12.

13.

14.

D) required time = R\/%%+I:n m{lJrl

1
a

Section 11

At Q: mgh — mgh sin30 — 150 = %mv2

= MIR _150_Lmy2
2 2
12
200 - 150 = EV
v=10

2
N — mg cos60 = %

=N-= l><10><1+1>< 100
2 40
=75N
5
i- P _6x10" _;i5.102A
V' 4x10°8

Loss =i°R = 2.25 x 10% x 0.4 x 20
=18 x 10*
18x10% _

.. 'Fractional loss = —NE = 0.3
6x10

= 30%

Step up 4000 V — 40000 V

(1:10)
Step down 40000 V — 200 V
(200: 1)
Option A is correct.
p= W A-qr?
Y
do dB 2
d = — =A.— =1R°B
Find = gy at
E; RB
Eing = ind _ P
M7 onR T 2
Einga. Q = Foce
Force

Acceleration =

SAV=axt (t=1s)

- EQ
m
" AL=mAVR = EQR = (%}QR

. AM = yAL



15.

16.

17.

2
= @ (negative)
(negative : Lenz law)
Option B

(A) SLisgHe+3H

015 002 014 - Not possible
(B)
20Po—>1H+23IBi

983 008 980 Not possible
(C) Reverse of A possible
(D) Not possible

2
P L) sap
2 M m
M:m
206: 4
103: 2
5422x 103 — 5319 kev
105
Section 111
32p0, Vo, 32T0
F A
E H ,G
Po, Vo, To Po, 8V0, 8T0 Po, 32V0, 32T0

32poVo = poVo2 = V' = 8V,

(P) G-E W =nRAT =nR.31T,
= 31poVo: P-4

(Q) G - H: W = nRAT = nR.24T, = 24poVo
Q-3

(R) F—H: nCyAT = n%R.24T0 = 36poVo

R—>2
(S) F—> G: nR 32T, /n32
= poVo 32x5x%x0.7
= 160poVofn2
S—>1

18.

19.

20.

List Il

1. B058N967[Q]

2. ZBU>2AThidHe (o) [P]

3. BisPbAHp)  [S]

4. 2¥pPu>%La+ X Fission [R]
S P->2Q->1 R>4, S>3

e-fiue>m ps<pe ()
e—>g = (3)
e-h wp>p, w>us (4)
Also

C>45°

AOT

sinC > L
V2

. . 1

wsinC=p=sinC= 425 =

n 42

= M < \/E U2
.. Option (4)

S: e-iiC<45°= 1y > x/Euz
(Similar derivation as above)

.. Option (1)
P>2 Q-3 R—4 S->1
Option D
pVv Energy
: _ R 37 mole xtemperature
P: K= —=11
NA NA Nos
mole
Energy
Temperature
= ML*T#K™ L (4)

Q: mMLTITT (2)
R: h=Js:ExTime=ML*T" (1)
S

Ki WmtK?'= %.L‘lK‘1= ML'T3K™ (3)

P-4 Q052 R->1 S>3
.. Option (C)



21 22 23
C,D A, B,D A C,D
29 30 31
A D B
37
A
Section |

PART Il

24
A B

32
A

38
D

21. Al from Al,O3 and Mg from dolomite are obtained

by electrolysis.

22. Enthalpies of compounds vary with temperature
K does not depend on the initial amount of the

23

24.

25.

26.

reactant

At a given temperature, K is independent of

pressure of CO..

AH is the same for a reaction ‘at constant
temperature in the presence or absence’ of

catalyst
0 —
AN ° =
. 0 o o/ o

//O\
@] o)

O3 is diamagnetic since no unpaired electrons

O3 has bent structure.

ZBe+y—>g Be+%n

9Be+1H 8 Be+D

Bromine replaces SOzH group which is ortho or

para to a hydroxyl or amino group. So the final

product is 2,4,6-tribromophenol

Reaction |

In aqueous NaOH, rate of bromination of acetonr
is independent of the concentration of bromine.

0 0
Il I

CHz—C—CH3 —22 5 CHy — C—Brg

— NaOH " cH,COONa + CHBr3
Excess acetone will remain in the reaction

mixture

33
C

39
D

27.

28.

29.

30.

31.

25 26 27 28
B C B B,D
34 3 36
B A A
40
A
Reaction Il
i i
CHs—C—CHg o —>—> CH3—C—CH2Br + HBr

Ksp(Ag2CrO,) = [Ag'T’[CrO; ]
1.1x 107 =(0.1)* x [CrO3]
=[CrOo7] =1.1x 107"

OH
CHCI3
oH®
CHs
OH oH
CHO
+
CHCI
CH3 H3C 2
Section |1

Pb®* + HCl — PhClo) + 2H"
PbCl, is a ppt soluble in hot water

Na,CrO4 (yellow solution) is the only possibility

P is maleic acid. Reaction of P with dilute
alkaline KMnQg4 gives S (meso form). R is
fumaric acid which reacts with dilute alkaline
KMnQO4 to give racemic mixture containing
equivalent amount of T & U



32.

33.

34.

35.

36.

Q is fumaric acid

37.

Q H, /Ni e}

Succhic anhydride

AlCl3
+V

i
C—CHy;—CH;—COOH

(1) Zn-Hg/ HCI
(2) HPO,
38.
(0]
(W)
Kto L and M to N — P constant
S~ VaT
L to M and N to K — V constant
LPaT

Isochoric process — volume remains as constant

2NaOH+Cl, —» NaCl+NaOCI+H,0O
cold dil

6NaOH + 3Cl, — 5NaCl+NaClO3 +3H,0

hot conc

39.

SO, + Cl, > SO,Cl,
[R]

p_—S9%% ,pcig

[S]

PCls —H9 ,H.po, 40.

(M

Section 111

P — Addition of (C2Hs)sN to CH3COOH produces

+
(CoH5)3 NH and CH3;COO™ and hence

conductivity increases. (C;Hs)sN exists in the
molecular form and hence conductivity remains
as constant (P-3)

Q - Addition of Kl to AgNOs replaces Ag® with
K", conductivity remains as a constant. Finally Kl
increases the conductivity (Q—4)

R — Initially OH™ is replaced with CH;COO™ and
hence conductivity decreases.

CH3;COOH does not change conductivity (R-2)

S — Initially H' is replaced with Na* and hence
conductivity decreases. Addition of NaOH
increases the conductivity (S-1)

P=3

E° nE°
Fe* + le- > Fe®* 077 077V
Fe’* +2e" >Fe  -0.44 -0.88V
Fe* +3e > Fe  -0.037 -0.11V
Q=4
2H,0 = O, +4H" + 4e°  E°=-1.23V
2H,0 + O, + 46" — 40H E° =0.40 V

4H,0 — 4H" + 40H" E°=-0.83V
R=1
Ccu/cu*//cutlcCu
2Cu" — Cu*" + Cu Egg = 0.52 - 0.34
=0.18V

S=2

E° nE°
cr¥+3e »>Cr -0.74 —2.22V
cr*+2e"»>Cr -0091 -1.82V
cr+1e > Cr* -0.4 -04V
P —Warm
Q-Cl,
R-1Ip
S-NO

(P) is dehydrohalogenation reaction. (Q) is
Williamson'’s synthesis. (R) involves addition of
water according to Markovnikov’s rule for which
oxymercuration-reduction is used. (S) involves
addition of water against Markovnikov’'s rule for
which hydroboration-oxidation is used



PART I

41 42 43 44 45 46 47
B,C,D A B C,D A, B,C AD B,D B

49 50 51 52 53 54 55 56

57 58 59 60

Section |
41. 1, 0, o
(02 @3 __ o] Ri:f(xX) =-2x—x-2-(2-x)=-2x—4
o® o o2 Rz :f(X) =—2x+x+2+3x+2=2x +4
Rz :f(X) =2x + x + 2 -3x —2 = —4x
P=| T T Ra: f(X) = 2x + X + 1 — (2—X) = 4x
T T - Rs: f(X) =2x+x+2—-(x—2)=2x+4
" (on+1 ______ (02n . o
f(x) continuous at x = -2, 3 0,2
o? ©° w22 f(x) changes sign at —2, 20 only
8 2n+4 3
2_| © O ———=——=— @) .
P = #0 Option : A and B
(02n (02n+2 _____ (04n Jg :
P? 20 43. 0 = —+—
4 6 2n+2 2 2
>0 +o + - +o 0 - 1
4 2, 4 2n-2 = C0S—+isin =
=0 (I+o™+to +----- o ) #0 6 5
=2n-2#4 inm
=>n=3 =ge"
.. 55, 56, 58 are not multiple of inx
. B, CD P=Jeb n=123---——
. Letis analyze | [x+2]| =2|x|| = [9(X)]| Cos no
X <=2 g(X) ==(x+2) -(-2x) =x-2<0 .
s lg(x)] = 2—x 0<6 <§
-2<x<0 L .
g(X) = X +2+ 2x = 3x 42 Hiiz=e” 050 =
3x+2—0:>x—? Hg:z:e'e,z—;<03n
2<x< 22 = |g(x)] = -3x -2 in
, 3 PAH1 =2z = €6
—Z<x<0=]g(x) = 3x+2 isn
3 Pf\HzZZQZEG ,e'“
>
x=0 Z; 2t 57
g(X) = x+2-2x=2-x Arg 2173 %%
2-x=0=>x=2 2
0<x<2=|gX)|=2-x CandD
X 22=|g(X)| =x-2
44, 3= 4"
taking log
R R R R
— Rs | xlog3 = (x -1) log4
-2 -2 0 2



45,

46.

X (log4 —og3) = log4
log4 B 2log2

" log4-log3 2log2-log3
A, B, C are correct
Ly X_5= y i
0 3-a -2
X—o Y ze
=-—-—=—— coplanar
0 -1 2-a
a-5 0 0
0 3-a -2|=0
0 -1 2-dq
= (o =5) ((3-a) (2—a) -2) =0
= (a—-5) (4 50 +0) =0
=0=50"-50+4=0
=>a=5a0a=41
A and D are correct

Lo:

cosp = l:—qz 10 -p’
3 2qr

SLop=4n+2
g=4n

r=4n-2

Q 2n L
1 16n2 +(4n—2 —(4n+ 2
8n(4n-2)
1 16n°-32n 2n®-4n
= — = > = >
3 32n“-16n 4n°-2n
1 n-2

3 2n-1
2n-1=3n-6
=n=5

. sides 22, 20, 18
.. Choice (B), (D)

) et

on+2 R

1
J x2dx
lim =29 - L

e (1) @a+]) (ar])
)

2
2 1
(a+1f2a+1) 60
(a+1) (2a+1) =120

_ 1
But when a = % the integral J-o xdx

does not exist.
and hencea=7.

48. Ly

27

Cc@®

Choice (A)
(x=3)" + (y—4)’=-9 +25
=16
x=0

(y+4)°=16-9=7

y=4= +47

y=—4 7
0-2+47) (0-4-+7)

Distance = 2«/7

Choice B
) 7V? 49
x=3)" + (y+5j __9+9+T
x=0 =5
4
72 49
3 -2
_ 13
T4
Choice (C)
(y—4)° = 47
y=4+47
Choice (D)
(x=3)> + (y—4)* = -9 + 25
=16
x=0

(y+4°=16-9=7

xV



49.

50.

y=4= +47 51. Since tangents at the extremities of focal
B chord intersect at the direction of 8 = 4ax,

y=-4+ «/7 the x — coordinate of point of intersection is
(0,_4 " ﬁ) (0,_4 _ﬁ) a, this point liesony =2x + a
. = y=-a
Distance = 247 ~. Equation of PQ is y (-a) = 2a (x — a)
(A) and (c) true = 2x+y=2a 1)
4= 47
y= 447 P
Section 11
e (" (x) = 2f'(x) + f(x) > 1
Let g(x) = €™ f(x) = g'(x) = €™ [f'(x) — f(X)] R O\
9"(x) = €”[f"(x) — 2(x) + f(x)] 3
( 2 [
=g"(x>1 Area f APQR = Y1~ 481
Integrating twice we get 2a
x2 _ 5582
g(x) > ?+ax+b T
Perpendicular distance (—a, a) to 2x +y = 2a
2 .
- X)) = [X?+ax+b]ex Isv¥5a
2
o .‘.EPQnga:S\/ga — PQ=5a
given f(0) =f(1) =0=b=0a= — 2 2
2 52. Theline PQis 2x +y = 2a
X< =X . s
(X)) > [ ]ex 2 .. equation of the pair of lines joining vertex
2 toP&Qis
Let h(x) = (2 — X 2ay” =4dax (2x +vy)
© (,X) (X2 x) e " i.e.,4x2+2xy—y¥:0
h'(x)=(X"—x+2x-1) € «/_
= (X’ +x-1)€" If 0 is the'angle, tand = + 2vi+d
h'(X) = (¢ + x— 1+ 2x + 1) 4-1
= (% +3x) €
h(x)=0=x+x-1=0 _L2h
3
-45-1 5-1
=>X= > (01); J_T € (0,1 But 0 is obtuse
Jg 1 - tand = —Q
atx= T_ h”(x) > 0 so it is minimum of h(x) o 3
5-1 x> -X . . 53.
atx= ——, e*is negative

2
and f(0) =f(1) =0
= f(x) <0 ¥xe(0, 1)

e f(x) has its minimum at % in [0, 1]

(0, ij e [F(x) f(x)] <0

4
(1 3) o xpe z-1+43i x—"1+i(y+\/§)
& =, =, f'(x) —f(x)] >0 =
n (4 ‘J e [(x) —f(x)] T J3 i3
Since >0 _ [x—1+i(y+x/§)ll+ix/§]
f(x) —f(x) <0 in (o,ﬂ (©) 1+3

_ 1+i[y+ﬁ+x«/§—ﬁ]
4



.‘.y+x«/§ >0

Required area = 8n — %le x%

- 8x (1‘%}&:20_75

6 3

54.

Min |1-3i-3| = AB =

55. Required probability
- 1.2.3+334+245

6:9.12
- 82
648
56. 1w 2W 3w
3R 3R 4R
2B 4B 5B
Bl BZ BS
Required probability
l 2C1.3C1
_ 3. pcy
l ].01.3(31 +1 2C1.3C1 +£ 3C1.4C1
3 6c, 3{ 9c, 3 12¢c,
1
-__ 6 _55
1,12 181
5 6 11
Section 11
57. P: [abc] =
[axb bxc c¢xa]=[abc]’
s [2(@axb)3 (bxc)(cxa)
= 6[abc]?
=6x4=24
.. choice (3)
Q: [a+b b+c c+a]=2J[abc]
S [B(@+b) b+c(c+a)]=12[abc]
But [abc] =
. 12x5=60
-.choice (4)

R: %(axb):20

58.

59.

1 V1+y?
2 /—1_y2
y

: %((2a+3b)x(a—b))= %(5 (@x b))

=5x20
=100
choice (1)
S: axb=30
S Area=(a+byxa=axb=30
.. choice (2)
.. code (c)

Gen point Ly : (2A +1, =\, A-3)
ho: (p+4, -3, 2u-3)

for sime A and u
> 2 +l=p+dand-A=p-3 A-3=2u-3

2 -p =3

A+p =3

3L =6=>A=2

Lup=1

-. Point of intersection (5, -2, —1)

7a+b+2c =0
3a+5b-6¢c =0

a b ¢
-6-10 6+42 35-3
a b ¢
-16 48 32

a

—1

b c

3 2

a, b,c>=<1, -3,-2>
1,b=-3;,c=-2
13

.a
. d

-1 ! +ysinsin‘1 y
V1+y?

-1 y

coscos

cotcot +tantan

[y
|
<
N
-

) y2 \/1 y y v
1—y2
) 1
_|1 V1+y2yyl-y y2 ’
y2 | 1-yP+y?

Ty

N



1 = Yo =4 (Yo >0)
:(1_y4+y42:12:1 >m=1
Choice (4) =>y=2

and them area = %

X sin sin1| —XY6 So Ans (A)
= T (0] ns
V1-x2 V6x2 +1
X B ng
Vi-x?  ex?+1
X2 e
1-x% 6x%+1
= 12x* = 5x?

\_r._‘

S:  cotcot™

5
23

Q: cosx+cosy=-cosz __ (1)
Sinx + siny = —sinz 2

Squaring and adding (1) and (2)
Wegetl+2cos(x—y)=0

= 4cos? (%) =1

2 ) 2

R: cos(% - xj . COS2X + 2sin’X

2_ 5
=>X'=—== . X=
12

. T
= sin2X + coS2x coszx

COS2X {2 sin x.i} = 2 sin®x + sin’x

72

J2 sinx . cos2x = sin2x + 2sin’x

«/5 C0OS2X = 2C0SX + 2 Sinx

T

COS2X =CO0S | X+ —
(3]

:>x=% :>secx=«/§

. Eis(0,3)

F is (Xo, Yo),

Gis (0, y1)

where yo© = 16X0 , Yo = mxo +3

and (0, y1) satisfies yyo = 8(x +Xo)

so that yoy1 = 8x0

Area, A = area of A with vertices
(0, 0), (%0, Yo—3), (0, y -3)

= % [Xo(y1-2)]

1 8Xx
= =|Xp 0 -3
2 44X
1l 2
=E 2)(5—3)(0
d—A_O E Xo——=0 = Xo =1



