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ANSWERS, HINTS & SOLUTIONS

Physics PART — |
SECTION - A
1, B
2A -1
Sol. o kIX+€°( X) V=Q
d d
i = (EO Klx + S0 IJd—X = constant
d d dt

As the dielectric levelsc V= Q =i is— ve

2. B
Sol. Fl:FB-(naz)pgh

FZZFB-(naz)pg(2h)

3. A
4. A
Sol. Mlgsin9>w

1
M, will slip if tan @ >§

M,gsing' 1

M,gsing'+ >§Mzgcose'

M, will slipif tan6"' >

So My will slip first
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Sol.

Sol.

Sol.

10.

Sol.

11.

Sol.

12.

ABD

AC
Equivalent diagram is as shown in P is moved 2 cm right them R;=12, R3=3

R &(Hence wheat stone will be balanced)

R, R,
| 5 20 R R, |
If sis moved left gcm then R4 23 hence — = —= (hence wheat stone will be balanced)
3 4
BC
SECTION - B
2
3 19 _dn 3
P=700%x10°x1.6x10 XE =10x10
-1 12
d_N: 1014>< 1 :10 N,
dt 10 7x16 11.2
12
_ In2 :N0:14><864OO><10 —154x10%
14x 86400 11.2In2
2
7, =RC
L
T, :E

= LC=tt,=0.1sec

1
= T =2nVLC =2x,|— = 2sec
10
6
By linear momentum conservation impulse (J) = mV.
By angular momentum conservation, angular impulse = J E =lw

So mv%=la) or w:mv/l_ mvA :@:6rad/s

- 2
21 5 mA
12

9
1/ A
. 1
X/ ()
_ETEA (D) F 20N
x /3¢
3
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13.

Sol.

14.

15.

16.

Sol.

17.

Sol.

Vv, =®Rsind = v, sin

h

max

31.25

from frame of wheel .

~(Vsing)’
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4
2
y =2x2,d—y=4x,d—¥=4
dx dx
2
r:1+16X = at x=0,r=l
4
rzm B:ﬂ:4
qB qr
SECTION -C
4.50
2.25
31.25

+R+Rcos@
29
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Chemistry PART — Il
SECTION — A
18. B
Sol. Distance b/w corner and centre of tetrahedral void is 2r (z ?aj
19. D
Sol.  Alcohols are less acidic than H,CO,
20. A
c

Sol. e w, +eV,

2hc

T = WO + eV2
21. C
Sol. Cl Cl

Cl
cl ci Cc
Cl
Cl Cl
Cl Cl
Cl
22. ABCD
23. AD
Sol. Chiral molecules do not have plane of symmetry.
24. AD
Sol.  BaO, and Na,O, are peroxides.
SECTION - B

25. 4
Sol.  pKaof HX =14-10=4

pH = pKa+Iog%:4
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26. 8
so.  (CO),,Co—Co(CO)

x/2
EAN (=36) =27 +1+ 2%

= 28+ x=36
X=8

27. 5
2+ — 24
Sol. Mg~ +2e- ——Mg| E, =?=12g
Charge required for the deposition of 120 Mg =1F

1
Charge required for the deposition of 19 Mg = o F
E
. cost for — charge=Rs.5
12

Al** +3e—>Al(EA, =£=99j
3

Charge required for 99 =1F

10F
Charge required for 309 = 3_90 F= 10F

Cost for % charge=5x12 x%

=Rs.200
28. 5
L
[HI,]
:10—9.18X%

0.4
3

. 10—9.18

el ]
K &io ]

= 2 x10°18=109x_~
s 1-a

K

3066=_%_
2 l1-o
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o

= 1
l-«a
2a =1
a=05
29. 4
Sol. d, e, f, g are correct and Colloid is +ve.
30. 9
Sol.
(1) (2)

(2) (1)
A~ _SCH, e
1) (2) >(i) il
1

SECTION.— C
31. 73.20
sl (P)(V) = (N0 )(R)(T)
73620><76
n =———=0.122 mole
MOV 0,0821% 320
% of water vaporized = %XNO =73%
32. 103.80 - 104.0
3
= (0.0821)(320)
S 18)
so. v - MURNT) 18 ~104L
(P) [32j
760
33. 17.00
Me
Me
Y
Sol.  CompoundBis O
C6H1001
34. 118.00
Me
Me
OH
Sol.  The compound (D) is OH
C:6Hl4()2
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Mathematics PART — Il
SECTION - A

35. A

Sol. E; “No card is king from removed cards”

E, “1 card is king from removed cards”
E; “2 card is king from removed cards”
E; “3 card is king from removed cards”
E, “4 card is king from removed cards”
Es “5 card is king from removed cards”
F = 3 cards are drawn from pack those are kings.

S F 1
P(F)= » P(E)P| — |l=————
©= 309 | s
36. A
Sol.  f(f(x)) = x
3x+5 2x°+5
f +f =x+f(X)=x+ =
2008(X) + f2000(X) = X + f(X) = X x_3 2x_3
37. C
Total—Row1 —Row?2
Sol. 2 forN
0 2oy
°Cy6-[6-16
2
38. B
Sol. f(b)=sinx+3 —+b|V xeR
sinx=t
g(t) = t+i el 1
3+t '
g =1- >0
(3+t)2
B+t)2-2>0

g(t) = t+i increasing V € [-1, 1]
3+1

O(Dmax= 3/2

g(Omin=0
3
to)=g™ itb> -2
4
b
b<—E
4
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39.

Sol.

40.

Sol.

41.

Sol.

42,

Sol.

AB
3”21 (r/n) s _ 3 (r/n)
r=2n 1+ r/n T r=2n+1r2'i'(r/n)2
Let f(x) = x/(1+x )

0 = (1+x2)—2x2 1

(1+x2)2 (1+x2)2

f(x) is decreasing in (2, 3)
3 3

T >If(x)dx, S, <If(x)dx

BCD

z
(A) Ifarg [—1J =gthenzl and z, subtend right-angle at circumcentre origin.
Z,

. The chord joining z; and z, subtend right-angle at circumcentre
origin.

0=n/4 it f=
0=n/4 it [>1
0=n/4 it <1

(B) |212, +2025 + 232, | =[2, +2, +24| =[2y|.|2,| 24|

© [(Zﬁzz)(zz*zsxza+21)]:£(21+ZZ)(ZZ+23)(Z3+21)J

1+1+1—|z +2, +2|
Zl 22 23 1 2 3

Z,-2y 13 Z,ZyZ3

(D) The triangle formed by joining z;, Z, and z; is isosceles and right angled at zs.

BC
Let VX = cos260
dx =~ sin 40 do
n/4 /4

= Icotesin49d9 and J = jtanesin49d9

SECTION - B

tzf(x+1)—(x+1)2 f(t)
m
tox+l f(t)—f(x+1)
2
S 2tf(x+1)—(x+1) f(t) 1
tox+1 f'(t)
=[x+ 2 + 1) — (x + 1) F(x + 1)] = F'(x + 1)
2xf(x)
241
= f(x)= X2+ 1

= f(x)=
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43.

Sol.

44

Sol.

45,

Sol.

46.

Sol.

47.

Sol.

48.
49.

Sol.

lim = lim

x—1 X— x—1

In(f(x))-In2 _  #(f(x))
f

182

b
2x2 + 5% +7 =0 has non-real roots g
Min.valueofa+b+c=2+5+7=14
Max. value ofa+b+c¢c=28+ 70+ 98 = 196
(Max. — Min) = 196-14 = 182

6
15% + (15 + d)® + (15+ 2d)* + . . . + (15 + 9d)* = 1185
= 19d*+90d + 71 =0

= S$,2S5,_1

g(Sl—n)z[nTl)(SZ—n):msm

8

2 sin’ + sin®2x = 2

2sin*x —3sin’x+1=0= (3sin°x —1)(sin’x =1)=0
sin 2x + cos 2x = tan X

2tan x + 1 + 2 tan’x = tan x(1 + tan” )

2cos’x + sinx < 2

2 sin®x —sin x > 0

sinx (2sinx—-1)>0

Udu

5
Line L is the shortest distance line of given lines.

8
4

2
f(2 — x) = f(2 + x), it means it symmetric about x = 2 = jf(x)dx =If(x)dx =5
0 2
Let2=x=t f(t)=f(A-t) i.e, f(x)=f(4 —x) =f(4 +x )
50

.
If(x)dx=25(If(x)dx}=25x5=125
0 0
SECTION-C
0.63

7.75
(Q.48-49):
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50. 0.75

51. 0.75
Sol.  (Q.50-51)
f'(x) = x* + xg'(1)

f'(x) = 2 g'(1) =2f(1) + 2+ f'(1)

f(l)=2-3=-1 = f1)=-2

f(x) = x> — 3x = g'(2)=2(-2)+2(2)=0
-2=1+9g(@)

g'(1) = —2x* + x(2x — 3) + 2 g(1)=-3

=-3X+2

f)+g(-1)=-2+(@B+2)=3
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