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PART I
1 2 3 4 5 6 7 8 9 10
B A A C D B D C C B
11 12 13 14 15 16
C B D D C A
17 18 19 20
C A B D
Section | dr = R{d_h_d }
x 1
3 1
400mm 600mm
Aeu (ZM0 —1)2 ~ 412
My _12  og2 2
My (Zcu-1f 28 5. “Initially mg >
=2.14
h m_v2 is centrifugal force acting radially outward
he _ =W+=— L mu?=W + KE r
N 2
hc 1240
28 G 3 R’
1 _ GMe 3
6. Qe = — = > =10
hc _ 1240 _ Re Re
A, 310 4
5 =W + KE1 =W + 4KE; gr = G n0IR,) = 1
4=W +KE, =W +KE; .
(KEz = 4KE;) Ox = g(]___j
1 11 R
W=4-=—==-=37eV y
33 d(mg) = pAxg (1?}
oA(T* - 300%) = 1R’ x 912 RIS
5.7 x 10" x 47R*(T* - 300") = 9127R’ W= pg( Aty ij
T-300°= — A2 =40x10° 0 R
5.7><4><10_ R R 9R
T*=300" + 40 x 10° = pg(g—%j— POy
=1.21 x 10"° =121 x 10°
T=330K =10%x1x 2x-1 (0.6x109)
5 10
=108 N
R _40 _r-600 08
90 60
40 cm =60 Q 7. Angle between ST and the vertical is (9 +g]
400 mm = 60 2



2B;1c0s(90 — 6) = Bo = 2B;sin6
nb®.hpg = 2nbscos (9 +%J 1c0s( ) =Bo 1

o po(l(m’z)x 2) B polrz
Bcon - 72 =
_ ﬁcos(@ﬂgj 4rcr2+x2)3 2(r2+x2
2
bpg _ pola?
Bo = > .p/2
KQ KQ.2 Z(a +h )3
8. Ei1= —%E,= = 2E;
R? R? Kol a
K4Q 1 KQ E B P TN P T
E,=R4Q 1_KQ B 2efa2 +12f'? (a2 + h2f
4R?> 2 2R? 2 a 5
S ) =
9. 2
a 4
5> 5= =04
a“+h b
a®=0.4a” + 0.4h
2
he= 9637 _ 1 5q2
0.4
h= vy1.5a
~1.2a
12. 2x 2L (sin 30°)ira?
1 " H 2rd
sinp= — =L - "L I 1
Ho 2
2.72 2x0° —
;” > He 2nd 2
tand = T o ],loIzaz
0 =30° 2d
; -
sin30 = ——
2.72 b I
UL = 2.7L><1 =1.36 2 mole diatomic
2 |~ 400 k
A1
10. B Q2 T
Section Il o |
1
—T—— 2 moles
11. PO Mono 700 k
B>
Br
. Q1=Q:
90 MCvAT + 0 work = nC, AT + PAv
= nCpAT
3R 7R
2x—x(700-T)=2x—x(T -400
' R (700-T)= 2 X x(T - 400)
2100 - 3T =7T - 2800
4900=10T
2 2 T =490
14. When particle moves, both process become
Po isobaric.
Q1=Q:
(nCpAT)l = (nCpAT)z
5R 7R
B, 2x7(7OO—T)—2><7(T—400)
3550 - 5T = 7T - 2800
6300 =13T T= 6300
12
Taking both gases as one system
Q=AU+W=0
—

SR




W =-AU P—->1

= nlcleT + n2CV2AT Q -
R R R—>1
= | 2xOR[ 8300 _ 450, 23R | |8300 204
2 12 2 12 S >4
=-100R
18. P> 3
15. av = constant Q-1
r’v = constant R—4
r12V1 = r22V2 S—2
20° x 5= 1%,
V, = 2000 mm s~ 1 1 1
=2ms™* 19. —:(H—l - _ =
f R, R,
_ 2
16. Wiiston = Po 5P 20. For S the only match can be option C because
normal component of the mass would be equal to
= Ve Pair (m1 + mz cos6). Hence friction need to be p x (M1
Py + mz)coso.

Volume = v x area of nozz;e

o~ Pair
U P

Section 111
17. R= 4/2gh an s
g
= 2yhh'
h



21.

22.

23.

24.

25.

26.

27.

28.

29.

21 22 23 24

D C B B
31 32

C D

37

B

Section |

Coupling reaction of phenol is carried out in

alkaline medium

Cs - 615?, 6*1s%, 6252, %25,

62p§ , n2p§ , Tc2p§,

Rate o [M7®

Boiling point decreases = with increase
branching

PART Il

25 26
C D
33 34
A C
38 39
cC A

in

Presence of para-methoxy phenyl group will
stabilise the carbocation intermediate involved in

the reaction

CH»
Cl (|:H2 (i) CHsMgBr
o CHy  (WHO
C
yd
CHs
CH»
N CH»
CH
Ho /< \C/CH2
C 7\
cHy” cHs Chs™ CHa

3H,0, — 3H;0 + 3(0)
2NH20H + 3(0) — 2NO + 3H,0

..3H202 + 2NH,0H —2NO + 6H,0
KlO4 + H20, — KIO3 + H,0, + O3

P4 + 8S0OCIl, —» 4PCls + 4S0, + 2S,Cl,

XeFs complete XeO3+ 6HF OH /H,0

hydrolysis P)

32.

33.

34.

35.

30.

31.

27 28 29 30

35 36
B D
40
C

HxeO; —2HH0 , xe0d~ + Xe+ 0, + 2H,0

The process is at equilibrium.

AH
. ASsystem = —

i.€., ASsystem > 0 and ASsurroundings < O

Section |1
_d _ M
24—-d M,
_d _ /ﬂ
24-d V10
d=16cm

Increased collision frequency of X with the inert
gas compared to that of Y decreases the speed
of X

HOCH,-CH,—C=CH —NaNH,
NaOCH,—CH,-C=CNa —CH:CHL
NaO-CHp—CHp—~C=C—CH,—CHs; — Sl

CH3—O—CH,—CH,—C=C-CH,—CHs — M2,

Lindlar's
catalyst
CH3—O—CH2—CH2\ _ /CHZ—CHg
/C— C\
H H

I
Y contains CH3—C— group and so gives a
positive iodoform test

HCI
N2t —Q 5 Nicl, 1>
(M,) Tetrahedral
KCN
N2t —®) S INICN), 12
Square planar



(Soluble)

Section 111 e\'
37. [Cr(NH3)4Cl2]Cl - cr¥* —d®. Hence paramagnetic

’ p-d = antibonding
It exhibits cis trans isomerism

[Ti(H20)sCI](NOg)2 — It exhibits ionisation

isomerism
Ti** - d' Hence paramagnetic d-d o antibonding
[Pt(en)(NHz)CIINO;

It exhibits ionisation isomerism
[Pt — d® - pairing takes place.
Hence diamagnetic
[Co(NH3)4(NO3)2]NO3

It exhibits cis-trans isomerism
Co* — d°® - pairing takes place:
Hence diamagnetic

KOH excess KOH
36.zn*" —&, zn(OH), — &, e"
M .
(M,) (White ppt) p-d = bonding
K,[Zn(OH),] “

39. (a)

40. (c)

38. d-d o bonding



PART III

\

Q

S

Let P(«/E cos 6, ﬁsin 9)
and Q P(«/E cos 6, —ﬁsin 9)

Tangent to the circle at P is
X2 cise+yﬁsine =2
XC0sH + ysind = \/5

z

o@D

Yy ='—Xcot0 +

(1) is-a tangent to y* = 8x
V22

sin® - cos o

coso = i:>9:3—Tc

V2 4

Points P and Q are (-1, 1) and (-1, 1)
Respective.
A point on y* = 8x is

(2t%, 4t)
Here, t =tan135° = -1
Points R and S are (2, 4) and (2, —4)
R

Area of PQRS

p = Area of APQR + Area of

41 42 43 44 45 46
C B D A D D
51 52 53 54
B C D B
57 58 59
D A D
Section | 43.
41. Cards 2 3 4 5 6
Envelops 1 3 4 5 6
If we assume C; is corresponding to Cy
No: of rearrangements
5! (1—1+i—i+i—ij
1r 22 3 4 5l
=44
No of rearrangements =9
Total = 44 +9 = 53
42. (a+b)x =x°
ab=y
X+c=a+b+c=2s (1)
X2 _ y - C2
y - X2 _ C2
ab = (a +b)’ - c?
=a’+b’+2ab—c?
c=a’+b’—ab
= a” + b? — 2ab cos60°
Therefore, Zc = 60°
A= 1ab sinc
2
= lab sin 60°
2
= iabﬁ
2 2
A2 - 38.2b2
16
T A _Ax4A
R sR s abc
4N?
s abc
_ 4x 3a’b?
{16(X—FC)}abC
2
_ 12ab 44.
8c(x+c)
= _ 3%
2c(x+c)

AQRS
=3+12=15

Q S

Total no of ways we can arrange 2G and 3B is 5!
=120
We need to enumerate for
Possible positions are
B B
G B

each position.

B
B

B
G

B
B



45,

46.

47.

B G B B G
G B G G B
B G G B G

In each case Boys and Girls may be permented
amongst them = 2! x 3! = 12

.. Total no. of ways =5 x 12 =60
Probability = 20— 1
120 2

Letp(x)=x*+1=0
p(p(x) =0
gives (¢ +1)°+1=0
X*+2x+2=0
()’ +20)+2=0
Neither real nor complex

sinx + 2sin2x — sin3x = 3
Sinx +2 x 2sinxcosx — (3sinx — 4sin’) = 3
—2sinx + 4sinx cosx + 4sin®x = 3
—2€0S2xsinX + 2sinx2x = 3
(2sinx) [2cosx — cos2x] =3
(sinx) (cosx — cos2x) =3
max. (sinx) (0, m) =1
max(cosx — cos2x) in (0, ©) = 2
Their product cannot be 3. Therefore, no
solution

du

. X X
2sin—cos —
2 2
= —cosecx dx
—le*+e*

du = dx
2

—2du

————— =dXx
et+e™

Put u =log cot(gj
e'= cot(ij
2
et = tan(ij
2

cot| X |+tan >
“ret 2 2

e*+e
2 2
o X X
sin® = +cos? =
2 2

X X
2sin— cos—
2 2
1
sin x
= cosecx

48.

49,

50.

e* + e = 2 cosecx
4 _—a17 _

(e" +e7)"" =(2cosecx)
x 17

J2(2 cosecx) dx = —J
k3 |
4

174

0

(1+\E)(e4 +e )n

+2du
et +e

= Eog(hﬁ)z(e“ +e™4 )lGdu

09

0 2 4 6 8

0 3 6 9 12 15 18 21

0 4 8 12 16 20 24 28 32 36 40
44 48 52

= coefficient of X' in (1+4x* +6x* + 4x° + x°)

x(1+ 7%3 +%x6 +—7'65 xgj

1.2.3
x (1+ 12x% + —122‘11 XBJ

=044 x7Tx54+6x7x12+1x7+7 x 66
= 140 + 504+ 7 + 462
=1113

(0) = 1 F(x)2 JOX Ve

F'(x) = f(x) . 2x

dy =Yy 2Xx =2xy
dx
B oyix f(0)=1
y
logf(x) = x> + ¢
f(x) = e¥c=c=1
f(x) = ¥

XZ
F(x) = tdt
w=]s
F(x) = J4etdt =e'-1

0
dy xy x* +2x
dx 1-x2 1-x2

—-X

dx
I.F e'[l—x2 1-x2
Solution is
4

yv1-x2 :IX 2 1-x2dx

Vi- x2

X
=Yy 1-x? =?+x2+c

Givenf(0)=0=c¢c=0
5

X 2
1-x2 =2 +x
y 5



51..

52.

53.

x° . x2
5\/1 x2 \/1 x2
A = 2
dx— dx =2
S | e
% x2dx
'([\ll—xz
%

72 %
2| sin? 0o = [ (1- cos 20)d0
0 0

in20T:
{e_s'“ze} _r 1,¥31
b 3 27722

2
V3
4

=) =y=

X

=2

wl|a

Section 11

P(x1 + X2 + X3 is odd)
For Z X; to be odd = 2 cases
Case 1: Only one x; odd; rest even

Probability = [ 2x2x2 |+{ 223,
35 7

_12+9+8 29
105 105
Case 2: All three x; are odd.

Probablllty—zxg 4_ 24
3 5 7 105

Required probability —
q p ty 105

P(x1, X2, X3 are in AP)

Letd =0= 3 options= P = 31 1 )
3 5.7 5

Letd =1—= 3 options= P = lxlxl 3
3 5.7
Letd = 2:>3opt|ons:>P——
105

Letd=3= 1option= P = 1
105
Letd=-1= 1option=> P = 1
105
3+3+3+1+1

". Required Probability = 105

Since PQ is focal chord and P(at2,2at) =Qis

a -2a
2t

R(ar?, 2ar) and k(2a, 0)

QR || PK

2ar 2a
a T -oat
= = >
arz_g 2a-at
2
t
r+¥ ot
- 2
2 1 2-1
{2

54. st:1:>s:?1

yt=x +at’

8tx+yt—2ast+ast
X + yt = 2a+ as —(3)
2yt—2a+a(t +s)

=2a+a (t+i2j
t
_apt?+tt 1

1:2

2yt® = a (t* + 1)°

- a!t2 +1!

2t

55. g(a) = Iim+ jl_h t‘a(l—t)a_ldt

(2]

t=sm6

1 tzdt

At = 2sin6 cos6 do

Integrant = 1

sin® cos 0O

=2d0
Jsin’l\/ﬁ

sin’l(\/ﬁ) 2d6

x 2 sin 0 cos 6dO

= 2(sin‘l x/ﬁ - sin‘l(\/ﬁ )

56. g(a) = hirr& Et‘a(l— efdt

o2

1-t

t

1

e

1-t

jlog(_

1-t
t

(1) SsXx+y=2as+ as® —(2)

Jo



1 -
J 1 Iog(%]dt :6:%:27“3n:8

0t (1-t)
t = sin’0 (Q—»>8=(3
T .
(1 > (R) Equation of normal the (4, 1)
g (Ej = 2J.02 log cot 6d6 =0 Which is perpendicular to
1 X +y=8isx-y=h-1—(1)
Clearly g’ (Ej =0 Equation of normal at (Jg cos 0, @sin 9)
ie. */_6—;—*5—&’ -3
- cos sin
Section 11 _ _ _
i.e. Y6 sin 6,@005 0y =3sin6cos 6 ——(2)
57. (P) f(x)=ax’ +bx+c Jgsine_ﬁcose_3sinecose
f0)=0 c=0 ! ! x-1
) f(x) = ax® + bx . 080 = (x _;)\/E
J ax?+bx=1=24+2 -1
° > 2 sing = X=IN3
=2a+3b=6 -
3
=a=3 b=0or 6 3
b=2a=0 _-_1:(n_1)2(§+§j
.". two polynomial )
() > () 1=n-1)"=n-1=+1
N n=0or2
(Q) f(x) = sin(x®) + cos(x®) Thus (R) > 2 —(2)
F(x) = 2x (tan(x®) =sin(x®) =0 ( 1,1 j
=tan(x) =1
N (S) 'ran‘lfoJrl=tan‘1£2
:>x2:£.'.X:i E,i i 1- X
2 2 2 (2x+1)(4x+1)
. 4 solution .. Q — (3) Ax+1+2x+1 2
2 2
2 3x2 3x2 8X“ +6Xx X
(R) j_z—dl+ex X = = 6x+2 2
2 2x(4x+2)  x
2 3 2 _
24y _a X | 2 6Xx° + 2x = 16X + 12
JO3X dX—3[3] =8 6X° —14x —12=0
0 3 -7x-6=0
(S) J.NOW is an odd function 49-4.3.-6>0
= 2 solutions. Then only one is positive
w7 sl =0 (8 >15(2)
—a
S—>4)
. 59.
58. (P) y= c?s(3cos x)1 f1(x)= f2(X) =
Cos 'y =3cos "x
1 3
y'=
N
(L-x0)y:*=9(1-y")

(L-X) 2y1y2 + y15(-2x) =9 -2y,
(¢ —1)y2+xy1 =9y

%((xz _1)y2 + xyl): 9 fa(x) = fa(x) =

(P) > (9) - (4) f\

@ [a=a vio=2" \
X

n-1 1
D[] = 2 [ &
k=1 k=1

= (x—1) |§i|zsim6 = x|§1|2. cosf 0 h(9 =




60.

From the graphs we can see that f; is continuous
and one- one

S>> @)
F, is onto but not one-one
L P—>(1)
f, 0 fy is neither continuous nor one- one
SR> (2
im sum=0= lim x=0
x—0 x—0"

= f3 is differentiable. From the graph f; is
continuous

.. Option (D)
2KT . (2ij
Zy =COS——+isn | —
10 10
2
=g 10
2n A 187
(P) .. z=e10,e10 ... e 10
Clearly z . z;= 1 for somke k and
P)-1
Q) zi. 7=z

i2n il

= el z=¢10

iﬁ(
=>z=¢el0

has set for set of complex no.

Q- (2

k-1)

(S) =4

=1



