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Paper | —CodeO
PART |
1 4 5
A B B D
6 7 8 9 10 11 12 13
A, D A C A,B,D B, D B,C,D A,C,D A,B,D C,D
14 15 16 17 18
6 9 3 8 9
Section | 30 _p)3
.[dT :M .[dt
ms
Foroa =45° =i 10 0
r = 30°. When ray graces PR after separation 30 - 10 = (8 kw ~P)x3x3600
C=45° 120x4.2x10°
ext. L=45+30=75 W P = 20X120X42:2800

0= 180 — (75 + 90) = 15°

3%x36 3
P.=3000 - 933 = 2067

hc
eVo= —-
0 x ¢
he N cos60° 4
e2)= ——— -0
0.3x107° \
hc
e(1) = — 0
0.4x10
e= hc i—i X106 h
0.3 04
e= hc xLXlOG
0.3x0.4
1.6x10719%0.3x0.4
h= x 3 5 €0s30° = L
3x108 x0.1x10 ¢
=0.64 x 107 po 2
=6.4 x 10 NG
. _.._ 3N _32
Rate of heat generated c:j—? =3 kw N cosb0™+ N =16 = 2 =N= 3
Let any time “t’, temperature of cooler = T N sin60® = f
Rate of cooling: lGxe_3 =f=f= 16\/5 newton
dT 3 2 3

ms—=3kW-P
dt

Taking torque about P,




N x /¢ = Wxgc0560°

32 _2h 2.1 h_3y3
—X——=16X—X—= —=——
3 3 2 2 (¢ 16
+
S —
— |+
- + - |+
- + - [+
- + - |+
- + - |+
- + - |+
+ - + — |+
- + - |+
H

It is a case of discharging of a capacitor in the
resistor.

Q:Qoe—t/RC
Dividing by ¢,
g:&e_t/Rc
4 4
)\v:}\e—VRC
. ~t/RC
j=oE = gxA =o)\e— (at a point)
2ng 2neg
Hence
j
1t
Section ||
l—lz(u—l i—i :E
v u Ry o) f
1 -1 _1 1 _60+30
60 -30 f f 60x30
f=20cm
(D) correct
i+izl =f=15cm
+10 -30 f'

Since convex mirror, (c) wrong
Radius of curvature Ry = 2f' = 30 cm
= (B) wrong

= (A) correct

I
!

The induced current will be parallel to the current
in the Hypotenuse. Consider the reciprocal case.

]

Ao

Suppose the current | flows in the infinite wire
Flux d@through the shaded area is

o= Hol 2r.or = ”—Ol.dr
21T s

14
The total flux = Mo Idr _ Kol?
T o T

0 Mutual inductance M = (I_p

Ho!
i

When the current flows through the triangle, the

flux associated with the wire @ = Ll—OEI
I

0E=-9 e have g = Mol d
dt T dt

Putting /=10cm & %: 10 A/'s

0 Induced emf = [“—O] volt
i

Force is repulsive follows from Lenz law.

Any element of the rotating wire will only have its
velocity parallel or anti-parallel to the magnetic
field-(in the reciprocal case) of the straight wire.

i = at®i +pt?]
Vv =3t%i + 2tB]
a =6tai +2Bj

= 10?+10] (A) correct
E:m5:0.1>{6><1><%?+2><5]}
= 2?+]) (C) Wrong
E:FXE:(0(7+B])x0.1(3af+28])
= 0.12apk - 3apK|

(B) correct
T=7xF = (i + i +)



10.

u&—zsﬁz(%—zxs]ﬁ

- _20p
3

(D) correct

coulomb _ coulomb?

E =farad/m =
volt m Jm
ksT = energy = joule
2
N | coloumb i -1 _ wroNnG
3 _coulomb m
e
Jm igxcoulomb2
m
= CORRECT
. ’ coloumb? =m3/2
coulomb? (1 ¥°
Jxm m?3
= WRONG
5 ’ coloumb? -m
coulomb? il e
— X 3 xJ
Jm m
= CORRECT
P
1800 m
M om 10m N
1800 m
R

The component of the car's velocity' along PM
and PN are to be considered.

c+vy' c+vg'
=5 5]

Since the distances PQ and RQ are large, the
component velocity is nearly equal to the car's
velocity.

vp=f - =(f1 _fZ)(

cC+vg'
c

j (approaching)

C_VO'

VR=f"—-f," = (f1 - fz) ( J (Receding)

Vg = (f1 — f2) since motion is perpendicular to MN

Vo + Vg = (f - ) {“"0 +ﬂ}
C C

= Vg x 2 = (c) correct

11.

12.

13.

(D) Correct since component velocity is nearly
the same as car’s velocity. Hence beat frequency
is nearly constant.

(B) correct since approaching car suddenly
becomes receding car.

The gradient in "n’ is along z-direction.

n sin@ remains invariant when 6 is measured
from z-direction.

Hence option (C) is correct

It is also clear that ¢ is independent of n, and
depends only on n(z).

n2
=Ty ~
_ 2_ 2
1" (n+1)2 " independent of Z
M n
= (A) correct
_2n+1
n2
= 2—2 =1 = (B) correct
n n
2
En = —RhCZ—2
n
-1 . 1
Ene1=En _ (0+1? n? _-n?+(n+2f ,
En i nz(n +l)2
n2
+
. 12 *-:2—2:1 (C) wrong
@+ﬂ n n
L= hbyg =ty _(n+1)-n_1
2m - Ly n n
(D) correct
If “the temperature distribution was uniform

(assuming a uniform cross section for the
filament initially) the rate of evaporation from the
surface would be same everywhere. But because
the filaments break at random locations; it follows
that the cross-sections of various filaments are
non-uniform.

SR(X) = p—X

w(x)

S |

The temperature of points A and B are decided
by ambient temperature are identical. Then the
average heat flow through the section S is O.
After sufficiently long time, this condition implies
that the temperature across the filament will be
uniform.




14.

15.

16.

If the instantaneous current is i(t) through the

Vp _ 7.2x1x2

filament 2then by conservation of energy: Vo - 6.4><(0.5)2x3
(Ve ‘VZA) X _ 144,
REP  km?(x) 8
= e021r(x).8(X)T* + prr?(x).dxLy
in above k = material conductivity 5
R(t) = Resistance of whole filament as a function 17. Tmin = 12
of time . . 1 11 1
p = material density =+ 4+ =
Lv = Latent heat of vapourisation for the material Ret 3 4 12
at temperature T. 0 Rur = 12 15
Since R(t) increases with time eff = 8§
Vg — Vo f 5
P(t) = (Ve ~Va decreases. Oy = 2
VTR = 1s
A D.
nswer C, So |Imax =ll—2=8
. min .
Section |11
18. POT!
-34 8 4
E:h—C: 6.6x107°" x3x10 I 760
A 970x1071%x1.6x1071° logz| 5= |=1=l0gz| —
=12 eV 0
AE=13.6-12=16 | ( 2] | (304()}4
00yl == | = X =1002
@ =16=n=3 To
n 4
Transitions = 6 P 760
To
%23 . é2C+e" oX = (3040}
12.014u  12u To
Energy released due to mass defect of 5 760 \* 1) 1
0.014u =931.5 x 0.014 = 13.041 MeV = 3 (—] = (—J c (_2
= Energy of e~ 2 3040 4 2
= 13.041 MeV - excitation energy of 4.041 MeV 2,2 _1
= 9 MeV 2X . 2.2X—1 % 28
X 2 A
v= 2lp-dlea® x-1=8
9 n X=9
_ 2[8-0.8Jgx1
Vp= —
9 3
_ 2[8-1.6]gx(0.5)
Vo= —
9 2
PART II
19 20 22 23
B B A C
24 25 26 27 28 29 30
B,C B,C B B,C,D ACD A A,B,C
32 33 35 36
4 5 5 6

31
B,D



19.

20.

21.

22.

23.

24.

Section |

Atomic radii increases in the order
Ga<Al<In<TI

[NiCI4]2', Nasz[CoFs] and CsO, are paramagnetic
Compounds.
Ha
H,C—C=CH—CH, 0jm-
catalyst
Hj .
natural rubber
HZC—?H—CHZ—CHZ

CHs .

The plot of radial probability function (4rr?dry?)

against distance from the nucleus (r) for 1s
orbital is

4mrdry?

1

Orev = Pext-AY

=3 x1Latm
=3x101.3J
_9
ASsurr - Tl‘eV
_ —3x101.3
300
=-1.013JK*
Section |1
CHs
I
CHs —CH OH
(i) O2 (i) CHCI3 / NaOH
o (M-
(iiy H3O (i) H3O
Cumene P)
OH OH
CHO
+
Q) CHO
(R)
OH OCH,Ph
CHO[DfﬂﬁOH CHO
PhCHBr

25. BrFs — sp°d” hybridisation

27.

28.

20.

30.

31.

-5bpand1lp

- sp®d hybridisation

-3bpand2lp

XeF4 — sp®d” hybridisation
—4bpand2lp
- sp°d hybridisation
—-4bpandllp

ClIF3

NHCOCH;

© mﬁﬁiylauon © ﬂﬁﬂgg/HBr

NHCOCH3;

Dﬂﬁﬂpz/ HCI
heat 273-278 K

NZCI

¢

Higher the activation energy, slower the reaction.
Rate constant increases with increase in
temperature as the rate -of collision increases
which in turn increases 'the number of activated
molecules.

Larger -the activation energy, greater the
influence of change in temperature on rate
constant.

The pre-exponentitial factor (A) is a measure of
the number of collisions.

HO—B B—OH

N
7\
N /O e

L~

Only CusS is precipitated selectively.

Ketones containing —OH group on a-carbon and
all aldehydes answer Tollens’ test.

Nuclides that lie below the band of stability have
too few neutrons for stability and decay by

positron-emission or electron capture. In either



case the number of neutrons increases and Cl
decreases the number of protons. 0X

Section 111 .
N
32. DOA.c Ha N, l
T

But A 0 —
j 3 M2-1
and ¢ 0T . 9
3 1x1000
b, (2" \ = 1x2x1000
D—1= > =4 1xM, +9xM;
Given. 1000 _ 2000
33. The geometrical isomers are 9M; My +9My
a M— =9

. Possible chiral products are
H

|
BrCH,—C*~CH,—CH,—CH3
|

Ho o Ho
N\|/N Br
P H H
o” | Do

cl

H, Cl )
|:N\ | /O:| )
Co
/ \
o | N 35
cl H

| I
CHs—C'0 C*—CH,—CHjs
| |

Ho Cl Br Br
N | _Cl (R and S forms)
|: PN H H
o | SNH, | o I,
o CH3_(|: CHZ_Cl: “CH;3
Br Br
Hy ©! H
N | ¢ L
Co CHs (l: CH>;~CH,~CH,Br
o | Do B
NH 36. 8MnO, +3S,05 - MnO, +6S0O5"
? l (nr:13)4 ' (r12:8)3 fach ¢
PART Il
37 38 39 40 41
C A C C C
42 43 44 45 46 47 48 49
A, D B,C,D A, B,C B,C B,C A C A A,C,D

50 51 52 53 54
5 7 1 2 1



37.

38.

39.

I~ /\fT ,

Section |

P(Ty) = % P(T,)

_ 80

100
D _
Let P(/I_Zj =X

P[%J =10x
P(D) = 0.07

P(D) = P(Ty P{ D4, |+P(Ty)xP( 4 |

.07 = 20 x10x + 80
100 100

= 7 =200x + 80x

D — Defective

X X

AT SAS
CARSEAE

Required Probability = P(T%.)

el AP
P(Ty) P[%J +P(T,) P('%.J

80 .39
_ 100 ~ 40
20 3 _80 _39
S x4 x =T
100 4 100 40
_18
93

6G 4B = atmost one boy

() Boy + 3G = *Cy x °Cs

(i) 4G = °C,

Total ways of selection of team
=4x20+15=95

From each team the captain may be chosen in

“C; ways
O (Team + Captain) = 95 x 4 = 380

x2—2xsecO+1=0

= (Zsece)ix/4sec26—4
2
= secO+ tan®
1T<e<1-[
6 12

12 6

01 = sech — tan®
B; = sech + tand
x*+2xtanf—1=0

= -2tan6+y4tan’0+4
2
= tan0 + secB

40.

41.

42.

o, = —tanf +secH

B2 = —tanB — secO

a1 + 2 = secB — tanB — tanb — secH
= —2tan@

NE) 1 +2[smx_cosx}=0

+
COSX Ssinx CosX sinx

= 2cos[§—x]+20032x =0
T
COS2X = cos(x - gj

Ox= (6n—1)g or (6n+1)g

m

-t M
O x= 3,9,9D(TI;T[)

Osum =0

sax®+ 151
X

1

. 1
Since x >0, 4a t— z2—

X X
—q Zi(i_ij
4(x? X8
Minimum value of a is the maximum value of
A i[i_ij
4 x> x3

1(y2 —y3) where y -1
4 X

1 2
2 2by-577)
2 Y=oy

1
fe==(2-6
, (2-6y)
2
f'=0=>y=0 or —
y 3
Butyzlio
X
2
Oy=—
y 3

= Also, f“<0 atyzé

0 Maximum of f = i
27

Section 1|
(< + Xy + 4X + 2y + 4) %—yz =0
X

[(x + 2)° + y(x + 2)] j—y—yzzo
X

X =x+2

Y=y

dvy _dy

dX dx



43.

(X2 +YX) 3—;—\(2 =0

Y =VX
4y AV
dX dXx

2 + X3V) (v+x3—Xj—V2x2 -0

(1+V) (v+xd_vj—v2 =0
dx

dv

VX — av
dX

av

+V2+Vx—-Vv2=0

X1 +V) d—V+V =0
dXx

(1+V)dv _ dx
J Y A il
\Y X
Integrating logV + V +logX = C
logY +vV=C

y
= logy + =
9y X+2

=0

Curve passes through (1, 3)
3
log3+==C
g 3

C =1+log3
Solution curve is

y
logy +
9y X+2

=1+log3

y=X +2

(A) true

2logx +2 =1 +log3 — (x + 2)
IogS x—1

X + Iogx =-3 +1log3

X + 2logx = log3 — 3

intersects at (1, 3)

2
2log(y + 3) + M:1+IogS
X+2

0y = (x + 3)* do not intersect
0 D is correct
0 A, D correct

R(0. 3. 0)

5 A is incorrect
(B) Equation of line OQisx=y

As S lies directly above T, equation of the
plane containing AOQS isx—y =0
(B) correct

(C) Length of the Oar from P(3,0,0)tox—-y =0

3
Is —=

72

O (C) correct
© 0 (0,0, 0)

M(E)\, St 3)\]
2V 2

Equation of the line joining R and S is
x-0_y-3_z-0
3 -3 3
2 2
M lies on this line

~Mis [2A B a+3 32
2V 2

D.r s of OM are %)\, _—3)\ +3, 3\

2
D. r's of RS are E, _—3,3
2 2
Since OM O RS,
E)\,><§+ _—3)\+3 x_—3+3)\x3:0
2 2 2
et
3
= Mis 1 E
22’

0 OM= ‘{E
2

(D) correct

.x+y—3

x =2y
y +2y-3=0
(y+3)(y-1=0
y=-3,1
Since P is in the first quadrant, y = 1

X¥=2=x= 42

Pis [v2, 1)
Circle C, : x +(y- p) =12 Q2(0, p)
Circle C3 : X* + (y —q)* = 12 Q3(0,q)

Tangent atPto C; = xy2+y=3 )
{4 touches C;
P=3 _2f3

V2+1




5233 :%{\/5(1 }=6v2

centres of C, & C3

V2. 1) 45. g(i(x) = x = 0 = g™ —— (1)
Also, g’ (f(x)) f(x) =1
OgeC+3x+2)x(Bx*+3)=1
Putx=0
Theng‘(2) = 1
g 3
(0,90 (0,-3) O (A) incorrect
Q2Qs =12 , Now, h(g(g(x))) = x
Circle C ;x* +y?—2py +p®~12=0 ~ p=9 = h(x) = [9@CNI™ = g7 () = f(f(x)), by (1)
x> +y*—18y + 69 =0 O h“(x) = (f(x)) x f ‘(%)
XX1+Yyy1—9(y +y1) +69=0 O k@) =f(6) xf(1)
XX+ (y1—9)y +69-9y; =0 =111 x 6 = 666
Xv2+y=3 (B) correct
X _Yy1=9 _9y;-69 Also, h(x) = f(f(x)) ;; )hgoig f(f(0))
‘/E 1 3 59 0 (C) correct
3y1—27 =91 — h(x) = f(f(x)) = h(g(3)) = f[f(9(3))]
6y, =69 -27 = 1(3) [since f = g
=42 = 38
yi=7 (D) incorrect
X_ = ﬂ =-2
21 46. PQ=kl = Q=kP*
Equate the (2, 3) element on both sides
X1 = - 2\/5 q -« ( ]?
R is (-242,7) S Trrr R
Circle Cs . = o ==1. Then |P|=8
X“+y +6y—-3=0 Also, PQ =kl = |P| |Q|=k>x1
XX1+yy1 +3(y+y1) —3=0 2
XX+ (y1+3)y+3y1=-3=0 — gx~_ =8
Xy2+y =3 2

=k=4 0O|Q|=8
s e A R . (B) correct:and (A) incorrect

213 P adj Q| =PI IQF = 8 x 8° = 2°
X _ +2 O (C) correct
2 Q adj P| = |Q| |P|* = 8 x 8" = 2°
Zﬁ 0 (D) incorrect
X1 = +
Rsis (2J_, —1) 4.
3y1 +63 =_3 g 3y1 \%3036. sin®)
1= —
1==1 /_ Q
= Ruis (242, 7Y / E
R, is (zﬁ, —1) 1 0'? S(1. 0)
RiR,* = 32 + 64 = 96 B
RiR2 = /16 x6 = 46
AORzR3 Tangent at_ P
0,0) |-2v2, 7) [2v2, -1 XcosH +ysing =1
©.0) ( \/_ )(\/_ ) TangentatS - x=1
Area of AORR; = ~|” 22 (-1 ysind = 1 — x cosf
2 —7x2\/§ =1-cosb
1 _1-cosH
:E“lzﬁ‘:G‘E Y
Q2(0,9) Qis [1 1—f:os ej
Q3(0,-3) sin@
P(\/E 1) 0,9) (0, -3) Equation of the line through Q parallel to RS is
_1-cosH

. )
Area of APQ2Q3 y sin @



Equation of the normal at P is
y = (tanB)x 2)
1-cos®
sin®
1-cosB _cos6
X="—""""x
sinB sinB

xtan@ =

_cos 6-cos? 6

sin 9
_ cos 6 -cos? @ _1-cosH
X= Y =E—
sin? @ sin®
_ (cos 6) (1—cos 9) _ cos6
1-cos?®  1+cos6
XCco0sO + X = cosBO
cosf= = — Q)
1-x
ysin6=1-cosB = 1—L
1-x
_1-2x
1-x
1-2x
(2

sinB =
il— XE
Locus of E is
(1— 2x)2 x? ]
y2(-xf (-
(1-20% +yX* = y* (1= x)°
(1-2%)2 £ y? [1+ X* = 2x — X7
= y*(1 - 2x)

x# =
2

2=1-2x isthe locus
1

Hyzz_ y:+i
3V 5

48, 10+ 1) =5
X

General solution is

xf(x) = C + %
f(x) = E+x
X

. 1) . 2

lim xfl =|= lim {Cx“ +

X-0" X X-0"

=1 (B false)

im f'(ij: im (-cx? +1)
X-0* X x-0*

=1 - (A)istrue)
lim x%f'(x) = lim |-C+x?

X-0" X-0
f)=£1
=-C#0 C+1#1
C#0
= (C) is false
We have
f(x) = E+x
X

49.

C is arbitrary
[f(x)] < 2 for xO (0, 2) not true
O only (A)

S—-X _S-y _s-z

4 3 2
3s-2s

9

©o|ln

9(s—x)=4s

9x:53:>x:%

4s s 2s
= X— X — X —
9 3 9
_?x242
9v3
A % T
r=— m— =— (given)
S
&8
s> 13
4
B 2:§ =s’=81
81x3s- 3
s=9
x:§><9:5
9
2s _2x9
- _—_=——=6
y 3 3
_522_7
9 9
Area of AXYZ = 25 x 81
93
- [v2)3V3 =66
abc A:G\/g

R
R= abc _ 5x6x7
4x6y6 4x6y6
:3—5 (B) is wrong

46

4R sini sinx sinE :é :@:
2 2 2




sini sinX sin£=£
2 2 2 3x4R
_2/6x446

12x35
8x6 4

T 12x35 35

sin?| XY
2

= sin? (90o —5]
2

=cos?Z=1 (1+cosz)
2 2
7° = x* +y* — 2xycosZ
X \§ 49=25+36 —2x5x 6 cosZ
—60c0sZ =49 -61 =-12

z cosZ=i
5
COSZEZE 1+l :lxgzi
2 2 5 5_5

O A, C, D are correct

Section 11|

50. Coefficient of x*
=1+%C,+°Co+ ...+ PCa+2Cy(m?)
- SOC3 + (mZ) 50C2,
As"C,_1+"C,=""1C,
%Cs + m” *°Cy = (3n + 1)°'Cs
"iCa + (m” -1) *°C2 = (3n + 1)'Ca
(m?=1) *°C, = 3n *'C;

50x 49 (m2—1)=3n 51x50x 49
2 3x2
m?—1="51n
m?=51n+1 51 x5=255
m=16 255 +1 =256
n=5

x2 sin(Bx): lim X sinx

51. lim , —— =0ifa# 1
x-0 AX=SinX  x-0 OX—SINX
X
fa=1
BXg,sinﬁx
B _B
3 X —sinx 1
x3 6
1
6B=1 O = =
B B 5
06(a+p)=7

52. z=

_1+,\/§
2

o2 - (_ w)r oS (_ w)z 02
o o o o
_ (_ w)Zr + (.045 (_ w)r wZS + wZSwr _ |:_1 0 :|
u)zs(—u))r+dwzs oS + o 0 -1
(_w)Zr + 0345 =1
0 ((-w)" +w)=0
OFw)+w=0=>

o’ = 0(not possible)
should be odd

=1 or3
—W+w=0 -+ =0
r=1 o+w®=-1 O4s=4=s=1
r=3 1+w®=-1 Not possible
O Only ordered pair is (1, 1)

X X2 X X2 X3

2x (2xP d+[2x (2x (2xP|=10
3X (3x)2 3X (3x)2 (:-Bx)3

x x2 1 1 X x2
x 3x2 0 +6x3L 2x (2xJ| =10
2x 8x%2 0 1 3x (3xf
= (8x% - 6x°) + 6x° x
11 1
X1 2 4/=10
1309

= 2x° +6x° (<1) (-1) (2) = 10

=2+ 12x°=10

Letx’=y

12y° + 2y —-10=0
(y+12)(y-10)=0

y=-=12;y =10

x}==12 _orx®=10

[J 2 real roots

.Given
X, .2
)= | L odt=2x-1
O1+t
Differentiating both sides with respect to x
2
F(x)=——f -2
1+x
4
X v loo
x? x?
2
o X <1
1+x4 2
0f(x) < =3

O f(x) is continuous and decreasing in [0, 1]

and f(0) =1

0 By intermediate value theorem f(x) has exactly
one root.



