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SECTION-1
2iynR?) -
1.(C) B:ﬂ('o—z)(k)
At d
: 2 2.2
T=(7nr")—. i xk T=———— (=
(imr?) 2 2205 (ixK) gD
2.(B) 1Ax h =10mA ()
..... (ii)
R
190
s(c) E=21
r
J " 1sOE2><4nr2dr
2R 1 a2 2
J.R Exsox - x 4mredr
2
e a
E — 0
nergy =
. Vo . Vo
4.(D)  When voltage is set to ?, charge supplied by battery = ———
L 2V, " . 2CV, CVy CV,
When voltage is raised to ——, additional charge supplied = - = .
3 3 3 3
2CV, V,
When voltage is raised to V, additional charge supplied = CVO - C; 0 — %
Total energy supplied by cell = — + +Vy| — | ==CV,
o SUpPIEC R 3(3]3303 3 0
Final charge on capacitor = CVO ; Energy stored in capacitor = %CVO2

Energy dissipated across resistor, Ep = %CVO2 —%CVO2 = %CVO2
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5.(AD) E.B=0

E x B should be along K

6.(AB)

EA+EA=p(2x)x A
2EA=p2x A

=&
€o

SECTION-2

A

-—
-— @ —
-— @ —
.

Ex2nxxl= pXTC—XXI :
€9
7.(ACD)  The correct through cross section of radius r is
f 2rkr®
= J. (J2zrdx)=
0 dr
According Amphere’s circuital law (1, <a)
(ﬁE -di= Ho \in
wkr? kr®
B2zr = py B= Ho
4
For r>a
rka* uka®
B2zr = 1 B =
4r
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SECTION-3
PARAGRAPHFORQ-1&2
1.(28) In steady state three will be no current through the capacitors. o o 20V
The given circuit may be redrawn as —w—e—]

Applying Kirchhoff’s loop law

30 10V—— 3Q
20—ix2+10-1x1-1x3=0 = i=—=5A
6 10

AAAA
vvvvv

Now again redrawing the original circuit.

Applying KVL Il in Loop- 1

!

1 2x5410-5x1+—1 =0 0 20V
4x10° 4x10™ AN | |
[T
9.9 ¢ q ¢ aL L
= 242155108 12 -5x10° e R
Apply KVL-I1I in Loop-2 4 4Q
20 q q’ (—9-9)—

T 4x10% 2x10°%
20x108=3,9
4" 2

Now solving equation (i) and (ii) we get
q'=28uC

2.(36) Solving equations (i) and (ii) we get
q=24uC
Charge on one 4uF capacitor is 24uC , while on the other it is (24— 28)uC .

Now we know
2

Energy stored in a capacitor is given by g—c
E o q2
E (24)° 36
E, (4)? 1

PARAGRAPHFOR Q-3 &4
3.(1.32) Let K be the potential drop per unit length of the wire
K=2_02vm™
10
1.2=KXx
E=K(x+0.6) E-1.2=Kx0.6=0.2x0.6=0.12

E=1.32V
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4.(2.40)P.D. across AB=10x1x1073V =10mV
10 3
Current throguh AB=="—x10"°A =0.5mA RL_A
| 20 N
Since G shows null deflection, Va =1.2V —]
1.2V
=0.5Rx1072 volt
:%:2.@1039:2.4“}
0.5x10™
SECTION-4
2
52 (r-5) +(5\/§) =r?
r=10m "
rgB  10x15° x10
V= = =2m/s
m 5x157
1 8
6.(2)  Speed in medium :%ZGX 0 —1.5x10%m/s
o 3x10°
Refraction index = 5=
1.5x10
50 5
7.(5)  Peak currentthrough Ry, I, = =——A
Y0V V2 A .
50 5 5
Peak current through R, , I, =——=—A - ;
2 2 10\/5 \/E 4}_4550 R:
Phase difference between I and I, is —
2 XV
R—R, =X = X¢

Peak current through the source is
2 2
5 5 5
I=J1I2+12 = || = | +| —=| =—=x/2
-3 (3)

2t

8.(3)  Flux of magnetic field at any time tis ¢p= j oxtldx= Eoctl3
t
3
lel=Zal®
2
Charge on capacitor ZECOL|3

n=3
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R/2
9.(3)  Total charge Q= jp(r) 4rr?dr+ I p(r)4nr
R/2

32 R 3 3 3 4
=4mpg L +8np0J. rz_l’_ dr :npOR +8mpg | = 1 RS- Rl R4—R—
3 0 R/ R 6 3 8 | 4R 16

3 3
npOR 7 3 15 3 TCpOR 88 3 15 5 3
= +8npg| —R" —R” | =———+— R ==2 5 Rt ="npyR
6 Po [24 64 6 192 0T TqP0n TTgTRo
8Q
p =
0 5nR3
Let an electron be placed at P at a distance r from O. Let E be the electric field pointing outward at P.
E=Po
380
Force on electron eE acting towards the centre is given by
dr
—eE=m—s-
dt?
2
r
d — IT 8P g o SHMfor —S<ret
dt m 3eg 2 2
3 15megmR® |-
With T =27 |20 _ o | 2OMET
ep, 8Qe

10.(2) Let v be the speed of rod at any time. Then the equivalent circuit and free body diagram of rod are shown in
figure (A) and figure (B) respectively.

8=Bllv 1%
Applying Newton’s second law to rod ;!
mdv ) [ 1 m
T:—(mg'i'Bll) (I)
R .
Bl ) AR mg + Bil
where 1= ? e (i) Figure (A) Figure (B)

o mdv ( lezv]
from equation (i) and (ii) T: —| mg+

k
0 dv t
integrating between proper limits we get j 2| > :I dt,
\
u ma + 0
9 R
o B21%y
mR g+ R
t=—- In ~2
B“I mg
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CHEMISTRY

SECTION-1

OJLCHB

OH
COOH
(2) 0,, liu (5) H

(3) H,0
238 206 4 0
2.(C) U( )—) 82 Pb ) + 820(.+6_1B
(1 mole) (8 mole) (-8 mole helium)
P- (8+2)RT/V _
P (2RT/V
38) CH,— CH—CH, —224P%,CH; -~ CH-CH, -
2 ~ 2 (ii)Hz0 |
O OH

CHz —CH- CH,—Ph—B9K" ,CH,—CH=CH-Ph

F
CH3OCH,CH, —=22¢HB" , cH, — Br+ CH4CH,OH

4.(A) (i) KMnO,, KOH, A

H3CH,C (ii) H30® HOOC

MeOOCUCOCI (i) NaOH, H,0 HOOC COOH
(ii) Hy0® \{:::]/

O 0
COOMe @
()H0" & o
(i) H,CrO,
CN

(0051

Br
(i) Mg, dry ether COOH
O ; ®
(i) CO,, then H30
. @ HOOC
(i) Ammoniacal AgNO3, H;0
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SECTION-2

5.(A,C) For spontaneous reactions AG must be negative. E is lower than EoAg

AgBr/Ag,Br 5. */Ag(s) '

6.(B, D)For reaction | k; =2x10% and k, =5x10°, E; >Ep, AH=(+)ve
For reaction Il k; =2x10% and k, =1.5x10%, E; >E,, AH =(+)ve
7.(ABD) ()  As AT, =Ky,m

Ty - Tp = Kpm

T, =Ty + Kpm

Similarly T¢ = Tfo - Kg¢m
(i) Addition of H* will cause hydrolysis of sucrose.
(iii) ﬁ!j ~ (0 for ideal solution of two volatile liquids.

(iv) If Ky =500 torr and P = 760 torr than X4 >1. (Xg is mole fraction)

SECTION-3
1.(51.15) R =Kk, [Br][H,]

“four i)

[BF]Z\/%[BQ]M = Rate :kz\/%[Brz]ﬂz[Hz]

k t:—kZ[kf]M
ne kb]l/z
1 1
Enet =E, +E(Ef)| _E[EbL

:56.30+%[20.52—30.81] :56.30+%[—10.29] =56.30-5.145 =51.155

28)  Asrate o[H,]'[Br %, —New__ ()} (4)% —g
Roriginal
3.(8.33) 96Ti%* =192 (positive charge)
100 0%~ = 200 (negative charge)

Replacement of 8Ti% by 8Ti%" will balance the charge in the solid for electrical neutrality.

% of Tict :%AOO:@:S.BS

4.(71.15) pyknometer density _(5.20)_ M ctual

x —ray diffraction density \5.35) M7y oritical

. 5.20
M, ctual = (45+16){%}

mass of 1.2 mole sample = 1.2 (61) [g—gg} =71.159=71.15
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SECTION-4
Ph
Ph Ph
5.(72) 3Ph—CH,—C—ph—S0®H2504
I . Ph
Ph

Maximum atoms in same plane =11x6+6 =72

NiCI—

NH, cl
6.(1 N3N02 + HCl o Ethanol _ Clz/FeC13 e N
( ) 0°C " " (11’1 dIy
A B C

(n mole) (n mole) (0.5 n mole) (0.4 n mole)

*. moles of D produced = 0.1(10) = 1 mole

7.(4)  As per the given mechanism, Rate =Kj {r—z}{kk—l}[HCHO]z[OH]z
-2 JL K1
X+y=4

Ay, [Na'] o [cr}
1000 1000
_150[1/2]107%  250[1/2]10°

8.(100) keop =k . +K- =

¥ -2x10%scem™t
1000 1000
As  Rk=—, R=L| L] 2199006 211000
A k| A 2

g (1) Na - Liquid NH :
9.(4) MeM 3. m Cold dil.

(2) CH;—CH,—Br (E) (Z) KMnO,, OH~
(3) Pd-BaSO,, Quinoline

10.(10) tgg go, =10ts509,

a »
ether)
D

(0.1 n mole)

OIIOH

OHOH

Total 4 stereoisomers
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MATHEMATICS

SECTION-1

1.(©) g(x):ﬁ

g(x) = evenfunction = symmetric about y-axis
=3 X —> 0 f(x)—>0

At X =% f(x)=0 = g(x)—>w»

2.(B) 1+tan? (tan‘1 2)+1+ cot? (cot‘1 3) =1+2%+1+32 =15

3.(A) g(x):f_l(x) f(4)=2 = 9(2)=4
1 , 1 ,
G(X):g(x) f (4):E = 9'(2)=16
G/(x) = —— (x) = G'(2)=—— (2)=216=-1
(%) (g())zg() (2) (9(2))29() I
Therefore, (g'(z))2 = (—1)2 =1

4.(A)

=31 2w

f (x) has local maximumatx =0

SECTION-2
5(AC) (A)  g(f(x))=¢n(sinx)

B x*+(a-1)x+9>0V xeR; (a-1)°-36<0 = —5<a<7

©  f(f(x)= (2011—(2011— szz))]/?m? — X
6.(ABD) Given | f(x)|<sin®x
Clearly | f(0)|<0 = f(0)=0; Iimo‘ f(x)|= lim £ (x) =0
o) <liim F)=F O |
‘f(o)‘_lino X ‘_ )!E)nof(x)so
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7.(BD) Point (1, 2) liessony =mx +5 = m=-3 ()
Point (1, 2) lieson x°y®=ax®+by> = 8b+a=8 .. (i)
32y +3-3y2yt =3ax? +30y%yt = a-12b=-4 ... (iii)
= :E b—3
5 5
SECTION-3
1), 2.5)
X
f(x):x2+je‘tf(x—t)dt ..()
0
X
:X2+£e—(X—t)f(X—(X—t))dt [Using j: dx j a+b X dx}
X
=x*+e ™ [e'f (t)dt . (i)
0
Differentiating w.r.t. X, we get :
=  f(x)=2x-e jef )dt+e7*e*f (x) =2x e jef (t)dt+ f(x)
= f'(x ):2x+x2 [Using equation (ii)]
2
= f x):—+x2+c
3
Also  f(0)=0 [Using equation (i)]
2,
= f(Xx)=—+X
(="
1
If(x)dx:j X |dx = Al
! E 12 3] 123 12
3.(1) 1+cosx=1+cos(x—a)
X=a—X = X=— bSOt e -
2 2 /
aj2
Now j((1+cosx)—(1+cos(x—a)))dx
1
0
= J. (1_(1+cos(x_a)))dx e a2 2 12t -
T ia
2
=N [sinx—sin(x—a)]g/z = [sin(x—a)]z/zm
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4.(2)

5.(65)

6.(4)

7.03)

= {sin%— sin(—%ﬂ ~[0-sin(-a)] = sin(%) _sin(z —a)

. o . . . a T
= Zsmz—smazl—sma Hence, Zsmzzl = oc:E

oot o5 e

me-sns S]] [ 5 o]
=|SINX—-SIN| X—— +|SIN| X—— [—=SINX
L 3 0 3 /6

= :G+%] —g} + {?—(—%—%)] = 2 sQ. units

SECTION-4

t2+16+8|t|+\/t2+16—8|t|_|t|+ 4+|t|-4]
8 8 22

f'(x)=2e* —(1+1)e* +2>0 VxeR

Let 8X—16=t> = \/

e, 2e7+2-(2+1)e¥>0

A+1< 2(eX +e_X)

Ms(e"+e"‘)VXGR :Ms(e’%e‘x) ~VxeR
2 2 min
So %32; A+l<d: 1<3

le(—oo,3]

k=3
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3+5+7+a+p

8.(9) c =5 = a+p=10 ()
32+52+7;+052+ﬁ2 _(5)2 _4
a’+ B2 =62 .. (i)

From (i) and (ii) aff =19

Here equation is x2 10X +19 =0

a+b=9
00 [— fanx g
tan“ x+tanx+1
Let tanx=t, sec® xdx =dt, dx = at
1+12
j t . dtzzj'( 12_ 1 zjdtzj‘ dtz_J‘ dt .
(Lrt+t2) 102 l1et® Letat 1+t 1Y (3
t+— | +|
2] 3
1 2t+1 2 2tanx+1
=tan~(t ——tan‘l(—]+c —tan"! (tan x ——tan‘l(—]+c
O rE e )=
2
dx (cos x —sin x)dx
10 J.(cosx—sinx)(1+sinxcosx):ZJ. inx)?2 - 2
(cosx—sinx) (2+(S|nx+cosx) —1)

(cos x —sin x)dx

((sin2 X + C0S? x) —2sinxcos x)(l+(sin X +COS x)z)

=2

(cos x —sin x) dx

2—(sinx+cos x)z)(l+(sin X 4 COS x)z)

dt )
:ZJ'( where t = Sin X + cos X

2—t2)(1+t2)

2 -1 1 \/§+t
:g{tan (t)+2ﬁ£n(ﬁ_t]:l+c

12A+9JEB—3:12-3+9\/EL—3=8
3 32
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