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PHYSICS
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Total flux will be twice of this =
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Better way avoiding integration
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3(C) 1= jooL + 1 L
272

O aXs
% T 000 ‘00&0709007
T=hkxL (1 + lj 12 kx
S ,/".\i/?, : A— 2
T=hxLx Z 12 0=x/1
Ji 7
t=kI’ x > 0 ’ g
4
199 2300
dt 4 0
Both springs in parallel equivalent 7 /
Spring = 2k (effective) *58 12 /
= 2k£x9x£=%x£ L A
2 2 (2 /f
2 2 0
R _
2 2 de* 2
4.(B) Gm12m2 = mye? —L
r ml + m2
L= 2 mymy, 2 \[G(m1+m2)
=wo= r
ml + mz 7’"\/;
L=—""_r G
m + ny
As my +my, is constant and L is also constant so, mlmzx/; is constant
mmyNr =c¢
1
Inmy +Inm, +Elnr =C
Ldm 1 dmy 1dr_
— +— +—
ml da my, dt 2r dt
1 dr
— ) +—(Cy)+——=0
m1 L mz( N+t
For my >>m,
Ldr_ 2y
rdt m,
5.(ABC) Potential at center = potential of conductor at any point "

kg 9x10°x107®
T 20em 20x107
Since conductor is earth, its potential must be zero.
kQ
R

=450V

+(]

+ % =potential at center of sphere
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= potential at surface = 0

= Q:—%XIO: 0=-5x107C

After grounding is removed the charge on surface will remain

=-5x107C 0
—5)x107° |
Final potential = M +450=0 A 4
10x10™
6.(AB) Case -1
114_@:2](; L_£+2=4f
2 2u 2 2 / f
1 ie
= D=4F+l‘(l——j n,
M A
Case -2 =T ]
D=0, L _r. poyslonyg >
2 2u 4
. g D .
D=2f+t (— — lj
il
7.(A) (A) is correct field from right and left are cancelling out
|60- Gy 10y —Op >60-60 1%’-6({ >60-60- 560-%)
c ) c c|o|o| o] o
o Bl ot %o | To0 | 2o | 200 | 250
1 (21345 L 12 | 3|4 |5
Configuration I Configuration II
© Z2d=3v
€o
c
(D) ——xd (Non zero)
€o
T, (sinK)
8.(ABC) Meamot engine — 04=1-—L—7 = TL(sin k) = 600K
T, (source)
Heat supplied 150
. Ty 300
Heat pump works on reverse Carnot by the { coefficient of performance = =10=
u—1Ic 3007,
= 1-=270K ;Cop = —QO’” =10= —Qm” =600J

Done on system
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9.(1.67) If we assume charges to be uniformly distributed on surface of conductor then

10 2
sz'dqxz—nxnr <

:j 0 5 x2ner6><2x1tr2 =e—mjr3d9
AnR 2n 4R

B OwR?

=9—°’jR3 sin> 040
4R

3
LR M50 S

2

=1.67

5 L 6m 3
However for a rotating sphere, in addition to electrostatic
force of repulsion there will be force due to rotation of sphere
and then charge configuration can’t be determined.

10.(11.8) By conservation energy.
hv, =13.6+10
= hv, =23.6el Positronium

Therefore when compared to energy of electron
m m

10
0 R g

in hydrogen atom, ground state energy of electron Positron Reduced
13.6eV mass = me/2

=-6.8¢V

positronium should be —

G—> nium +  Has kinetic + hv,
energy of SeV Energy of

Energy of . .
clcclggr 10eV Formation photon emitted
i releases 6.8eV
of energy

By conservation of energy.

10eV =—6.8eV +5eV +hv, = hv, =11.8eV
hv, —hv, =23.6-11.8=11.8eV

11.(1.6) xy is an isobaric process

5
Oy =nCpRAT=n><E><R(Ty -T,)

T
v Lo op| 3T
250 125 ’ 2

y-1 _ y-1
vaw _Txvx

= T, x(64)*° =T.(125)*3 = szwag
=§><anwa&=§><§= .6
25 2725
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12.(2.33) Given 7; =1.21r,

EARTH
Geostationary Satellite rotates in same sense as Earth

= Geostationary satellite is in radius #

While the 2™ satellite is rotating in opposite sense in radius 7,

From keplers law ®% o =

r
3/2 )
= ﬂ{”—zj = 22, T4
@ \n @y @
= w2=1.331><c01=1.331x2—n=1.331x@
v 24 24
r=—2" 2; 5 =§—”(2.331)=—24
R T & ) B i Rt 2.331
24 24 24

13.(0.2) Natural length of spring = 0.4L

Present length of spring = 0.5L d Pyx4
Elongation in spring =0.1L m

F.B.D. of piston at equilibrium

= Fo+PBxA=F x4 = FS+PR><A:%PR><A

= FS=PRXA PRZEXKXO.IXL
2 A
Since piston is conducting, temperature in both compartment will be same
P xv=1xRxT; Pva:ngxT = B3 = o=0.2
2 P 2
-6
14.(1.2) tan 6= —— = 12;10 -=3x107
21+d  2x107 +2x10" y
nAltan9+nB(t—ltan6) _, II
C C ‘ M @ .
ngltan® n,(t—/tan6) _, JEHe ! -/ n
=0h d
C c / tan®
A[_(nA—nB)ltan(%L(nB—nA)(z‘—ltanG)' S Y [ = {tan6) AP
C ’ s
dsing= ) ! i
D
- sz(nA—nB)(2ltan9—t)=£ - sz(nA—nB)(thane—t)xDzy
C D Cd
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15.(170) v, =270

1
Vox =270¢0860 =270x — =135
2

At any intermediate time

. mdv,
—mg —CV,, = ” . (D Vo
. /<'60—cv e
may
—cv, = e
=T (2)
dv, —C w o 01 135
= J. n —Wj'dl —lnvx135——@x2—ln?—l
1
= 13—5 =e=2.7 = vx=13—5
V. 2.7
_ ) L v.dv
Rewritting equation (2) —Cv, =m——=
dx
= Idx:—ﬂjvxdvx xzﬂ[BS—E)
c’ v c 2.7
_ 02035271
0.1 2.7
= x=2><135><1’—7:270><1—7:170
2.7 27
Y
16.(32) ‘[ gl
X
T : :
case of maximum frequency case of minimum frequency
AL\‘ J‘ o—p
T R T R
330+v 330—v
= —_— = L= = X
I = R e A R,
v=4/2gh =/2g((1-cos0) =/2x10x8x(1-0.9) =4
334 326
A = —_— =660[1.0245—-0.9760
PR CIAE 7 R |
=660x0.0485 =32.01~32
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CHEMISTRY

1.(A) Na,S+ Na,[Fe(CN)s NO]——> Na,[Fe(CN)5(NOS)]
2.(A) IC1+H,0——HOI+HCI

CIF; +H,0——HCIO, + HF
3.(D)
COOH Bx Red P COOH
II 5 Br = 7 unsaturated carbon
(ii)
CHO (@)
aq NaOH
©/ & /U\ 129 K —\L = 9 unsaturated carbon
CHO
©/\/)
(iii)
NaNH, R Br
C=CH———™ C=C—— C=C-CH,-CH=CH,
Hg’', H,O
i
@ C-CH,-CH,-CH=CH, = 9 unsaturated carbon
(iv)
0, Zn ©§( _CHMgBr ©;\v4
% O
H 2eq
(0]
lH A
RS
= 10 unsaturated carbon
=
4.(0)

O

Br
KOH, Ethanol Hot, H,SO, OH
> HO (
AN KMnO, 5

v
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5.(CD)

6.(BD)

7.(AC)

8.(BC)

Statement A and B are incorrect.
- The potential energy between a point dipole and a point charge approaches zero more
. 1 . 1
rapidly as (PE oc —zj compared to that between two point charges where (PE oc — j
r r
- The average potential energy of two rotating polar molecules that are separated by a
1
distance r has X3 dependence.
r
- The dipole induced dipole interaction energy is independent of temperature because
thermal motion has no effect on averaging process.
H;PO; :has one P — H bond . |ll -
HO | "H
OH
@)
H;PO, :has two P — H bond |ll
N
HO™ | "H
H
O
©© _ KMnO,H H SO s @i?r\m,
—> s
NH, :
COOH = Strong heating
O
O O
R—Br Ethanolic
N-R «— «—  —— N-H
KOH
(@)
O
[ :I OH™ [ :[ :
-R —;
O
(A) is correct
(B) Pthalimidedo not form isocyanide with CHCl; / KOH
(C) 1° amine reacts with Hinsberg reagent
(D) Incorrect
0] OH
o LAl CrO, - H,S0, COOH
_— OH
Ph Ph Ph COOH
0 NaOH
R lHZSO4, 443K CaO

CH,
= gl 7

BC are correct.
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ZxM

9.11) d=
Ny xa

3

4x105.6
d= 23 “12,3
6x107° x(400x10""7)
10.(3.95)
Ba(NO;), +2I05Na” ——Ba(IO;), +2NaNO,

200 ml 100 ml
001 M 0.1M
2 m mol 10 m mol

=1.1x10=11

6 m mol 2 m mol4 m mol

105 left =6 m mol

.6
10;]=——=0.02M
O31=34,

Ba(I0;), == Ba’*+2103
§ 2s
0.02

Ky, =s(25+0.02)*
1.58x1077 =5(0.02)?

s=3950x10"° =3.950x107°
1
11.(16) > = KCn
m

logizlogK+llogC
m n
log4=logK+llog10 (D)
n

loglO=logK+llog16 ...(ii)
n

(ii—1)

log10—10g4=l(210g4—10g10)
n

zlogK+llog20 = 10gK+l(10g2+10g10)
n n

:logK+l+llog2 (lzzJ
n n n

=log4+2log?2

log£:10g16; X_16
m m
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12.(4.17)

A + R——>Product
A 10A

o o

A —-x 10A —-x X
Given x =0.4

A =06A, R;=96A,
Actual rate =k(A)(R,)

Actual rate =k(0.6 A )(9.6 A.)

Rate =5.76k A >

As per assumption ;  rate = kl[A]
rate =k[R_]J[A] =k[10 A ][0.6 A_]

Pseudo rate = 6k Af

=376 100=4.166=4.17

Relative error =
13.2.49) 1 = hpg = MRT
1= —2 % (1x1000)x10 (h=0.02m;d=1000kgm™ )
100

=200 Pa
200 =MRT
M= 200 _ 200
RT 8.3x300
Given: Strength = 2g L =Molarity x Molar Mass
2

= 0.0803 mol m™— =0.0803x10~> mol L!

Molar mass =—————— =24906.6002 =2.49x10"
0.0803x10
14.(105.5)
-2.5 13 +4

C,Hyp+ B} 0, —4CO,+5H,0
ng =6.5x4=26
AG} = 4AG;{CO, +5AG;H,0—AG;C Hy,
= 4(~394) +5(=237) - (—18) =—-2743kJ mol ! = -2743x10° J mol !
AG® =-nFE°cell

o AG®
Ecen = —— (n=26)
 2743x1000

26 F

105.5x10°

X10° =
F F

x =105.5
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15.(7.73)

16.2)

[MnBr, [*” = Mn>* :3d*

Ma: [T[TT1]1] |
3d
: 4 unpaired electron

n=.J44+2) =24

[Mn(CN)4 T~ =Mn"'

n=22+2)=+8
nr =24 +8=7.727=7.73

Octasaccharide + 7H,O——> Ribose +de —oxy Ribose + Glucose

BT T ]

3d

Let number of ribose be x, 2-deoxyribose be y, glucose = z units
x+ty+z=8 ...(1)
150x + 134y + 180z = 1024 + 18(7) ...(i1)
150x + 134y + 180z = 1150
134y =0.5826
1150
y=>
Putting y in (ii)
150x +180z =480
5x+6z=16
Puttingyin(i)x +z=3
Solvingit;z=1
x=2

Page 11

Solutions | Paper - 2



MATHEMATICS

1.(C) Using LH and then replacing €0 = =X

And a=3

(=0
2 4

2.(B) Req. Area J.Sx—_l—ldx +Il7_4x—ldx
4 X X

1 2

:£—1n4

8

\;

-

3.0) 9=tan_1(2tane)_lsin—1( _6tan0_ ]
2 9+tan" 0

Let %tan9=x

tan ! (3x)= tan ! (6x) —%sin_1 ( 2x j

1+ x2

tan ™! (3x)= tan ™! (6x) —tan" x
3x= [ bx _); }
1+6x

3x(1+6x2)—5x:0

x[3+18x2—5]:o

x=0

H

3

0=0,

I+
Ay W~

4.(A) Eliminating 'a'
Locus of P.O.1is

S. xZ y2

: =1
9 16
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Slope of tangent
Equation of tangent :

a2

=——x+4
773

|
|

ax+cy=2a
bx+dy =3b

5(AB) OR=RP

i

fax+cy bx+dy
| az+4c bz+4d

a

C C

Now

az+4c=2c
bz+4d =3d

From (i)
az
ax——y=2a
5 y

From (ii)
bx—bzy =3b
x—yz=3
Solving (iii) and (iv)

|

=

(_3

N

passing through
b

AN

2a 3b}

2¢ 3d
()
...(>11)
= —-az=2c

=-bz=d

= 2x—yz=4

.(iv)

x=1and yz=-2

x—2

z

A |o-21]=

x—3

z

© |o-31|=

6.(AC) y* =x

Equation of chord with a
T = Sl

G 2,

vk
2ky—x—h=2k*=2h

x=2ky—2k*+h

2

N

I(2ky—2k2+h)—y2dy:§

;‘=2x—4—yz=o ®) |o-6l|=
y
{ =x-3-yz=0 (D) yz=-2

given mid point

(h, k)

,Oj and (0, 4) ..

...(iii)

= 2x+12-)z=12
-2 Y
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3|72

3|72

kyz+(h—2k2)y—y?

2 (p 2., Y| _4
- ky+(h 2k)y =3
N
Solving chord and parabola
y2—2ky+2k* —h=0
ity =2k
2
vy =2k"=h
Locus of mid-pointis = xX— y2 =1
2
-V =X
P=x—1
L Y
(1,0)
\
x=4

4
Req. Area= I\/;— Nx—=ldx =
1

7.(AC) . R lies on circle

2
x
x12+—1=9
3

33

2
R(ﬁ éj and P{ﬁ l]
272 2

S lies on circle

= X]

x§+3x§ =9

= Xy =—
2

S[i%} and QG \/§)

2

Equation of line joining P and Q is

2

y-l= 31 (x—?’\/g] = 2x+3y=3(1+3)

3383

2 2

S (xz,

N

14

f3xy)

w | A

23 (©

(A)
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N2 :(x2: 0)

2
27 2

N, :% and |[N,0| =3

3
|NzS|:§|N2Q| = 2|N,S|=3|N,0| and Ny =(x,0)

o

1 7 >

2
2

33 3
53

|V P|=1

P

R

3
|N|R| = = 2|NR|=3|N,P|

6x+sinx
DX

8.(BCD) f(x)= £0

. b
2x+sinx

f (x) is continuous

B (2x+sinx)(6+cosx)—(6x+sinx)(2+cosx)

/'(x)=

(2x+sin x)2

()= 4(sinx—xcosx) o

(2x+sin x)2

f'(x)=4cosx(tanx—x)=0
tanx=x=>x=0
f'(0+)=+ve

f'(O_)Z—Ve

.".Local minima at x =0
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A Ml »
m M "
M
m
i 2n 3n 4n Sn 61
m = minima
M = maxima
_m 3= _5m
X=— X=— Xx=—
2 2 2
d 242
0.075 2 Y pxy=xliy? = DX Y~
dx dx X
Let y=wx = v+x?:l+v2—v = xﬂzl+v —2v
X
d d
= _[ v2= i = ——ln|x|+C
(v—1) X v—1
x X
= =In|x|+C = =Inx+C (v x>1/e)
xX=y xX=y
Given: x=1=2y=0=c=1
o) 2
N —Inx+1 = ye)=< and y() ="
x—=y 2 3
2
2(y(e 2.¢6°
= (y(z)) - 82-3=§=0.75
y(e) 42 4
2 r
. zzcr(sj
10.(6) =
T ) r—1
r 23C
r—l(sj
1., 48-2r
1. Sr
15 >Tg and Tg <15
T, will have largest coefficient .". ag will be largest r==6
11.(0.30)
A — bulb is defective
M, — bulb is produced by M,
M, — bulb is produced by M,
M5 — bulb is produced by M5
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= ZP(A]-FP[AJIL ....(1)
M, M;) 10

From (i)

= Pi:i
M;) 10

12.2) % =(a+2B-3)7 +(3a+3p—1) j + (3o +B—2)k
y=(20+3p-1)i +(30+p-2) j +(cu+2B-3)k
Z=(30+B-2)i +(a+28-3)j+(2a+3B-1)k

X y z
X, ¥ and Z are coplanar vy z x/=0
z x y
I 1 1
(x+y+2)ly z x|=0
z x y
(a+2B-3+20+3B—1+3a+B-2)=0
60+ 63—6=0
oa+p=1
oa+pB-3=-2
B (-m)[l-(-@)ms}
13.(-2) —o =N
n=1 1_(_(0)
o)1+ ~
= ( )[ }: 2co: 20 = 2:>2c02:>arg(2c02):>—2—7t:0c
1+ () 40 —@2 ® 3
Now3—a——2
T
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14.(0.25) g(x)— 4 =y
o 1+e72*

=

—lm(f—lj =gl (x) = h(x)
2 \x
To find D(f(h(x))) = f'(h(x))'h'(x)

. 1 1 4 . 2
o (—1}4
X 2
1 1
= —f'(0)=—— x2x+2 atx=0 = 0.25
2 2 x"+2x+4
sin(61°—60° 1
15.3) I, = .1 -— ( - ); 1= [cot60°—cot61°]
sinl® sin60°sin61° sinl°®
Ty = ——[cot 64°—cot 65°]; T, _; =———[cot116°—cot117°]
sinl°® sinl°®
T, =——[cot118°—cot119°] .. o= _1 [cot 60°+cot90°] .. o = cosecl®
sinl°® sinl°® NE)
cosec1® 2 cosecl® 2
NOW( j - [ .ﬁj 3
o cosecl®
2 tan~! x
16.21) jz—dle
1/22x —3x+2
Letlezdx:—izdt
t t
1/2 tan™! (1]'—12611 , tan”! (lja’x
t t X
= I:I 3 = = | ————
) 2t°=3t+2 2 2x°=3x+2
2
t
o dx Y dx n 4 (4x-3)
B R ™
2 5 2x" =3x+2 8 axt—2x41 8 N7 V7
= L{tan_li+tan_1 L} = Ltan 1(3\/7):(1
27 J7 J7 27
Now ﬁtan 20(\/7 :ﬁtan ﬂ-Ltan_l(%ﬁ) =21
o T 2\/7
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