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2082-01-06 Hints & Solution

1.(a)

2.(a)

3.(8)

4.(a)

5.(b)

6.(a)

7.(c)

8.(b)
9.(b)

10.(a)

11.(b)

12.(c)
13.(c)

14.(b)

15.(a)
16.(b)

17.(a)

Section — |
y = Acosot

A 27
or, 2 —Acos(.l. ><t>

2
or, €0s60° = cos(—n.t>

U= 5 stress x strain
1 : 1,
=5 X (Y x strain) x strain = > Ya

. 1
For linear source, | o T

ie.

—1_|q

p=t =4
o= 1=3

© —|=

AF =g AC

(8]

If AC = 1°C, then AF = g °F

o/°C = oc/%F = g al°F
B
H=A+T
Since "\ is longest for red light, its 'u' is least.
R (AY?_ (AY
g
2

R'=4R

=4x10=40Q
Electron is retarded along the direction of
electric field.
le=lg+Ic
o, le=Ig+pls
o, le=(1+B)ls
msw (0 — 0) = mL;i
or, mx1x0=mx80 or, 6=80°C

R
coso = Z
Atresonance Z =R

A =1ja?+a?+2.a.a.cosm =0
() =
m m
(g_) e T me Me
H+
m Mp

FeS2 (Iron pyrite)
ON.ofS=-1
O.N.of Fe = +2

18.(c)
19.(c)
20.(b)
21.(d)

22.(d)
26.(a)

27.(c)
28.(c)
29.(c)

30.(a)
31.(d)

32.(b)

33.(b)

34.(c)

35.(d)

36.(c)
37.(b)

38.(c)

39.(b)

NHsNO2 — N2 + 2H20

IF7 + H20 — HF + H104

(Per iodic acid)
24.(a)

23.(c) 25.(b)

O

Il
H,C=CH-C-H
(Prop-2-en-al)
(Acraldehyde)

AnB = C implies CcA
BNC = A implies AcC
So CcA and AcC impliessA=C
Fact cos?a + cos?p + cos?y = 1
Comparing y? = 12x with y? = 4ax, we geta =3
Focal distance =4
x+3=4
ie.x=1
cosec?x = cosec?0
= sin® =sin%0
= X=nnz0
We know that A adjA=|All

A= (o g)=o(s 1)=o

S JAI=9

Given a, b, c are in GP so

b%=ac

logeb? = logeac

2logeb = logea + logec

logea, logeb, logec are in AP
1 1 1 .

logea’ logeb” logec are in HP

= logae, logee, logce are in HP

Equation is x? + 5x + A =0

Now, discriminant = 52 — 4.1,

=25-4)

For imaginary roots, 25 —4A <0

ie. A>6.25

So least integer is 7

We know that 0 < byxy x byx <1

Equation of rectangular hyperbola:

X2 —y2 = 2

U s

So eccentricity = A\ [1+ 75 =[2

We have sin"IK + cos K = %
_I
Sox+y= >
The vectors 3 + ] “KandAi — 4] + 4Kk
are collinear
Then A =-12
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40.(c)

41.(c)
42.(b)

43.(c)

44.(c)

45.(b)

46.(b)

47.(c)
48.(a)
49.d
55.b

61.(a)

62.(b)

63.(c)

Length of tangent =152+ 22— 4 =5 units
Je3l0gex delogex dx3
- _ 22 _ 2

dx T dx Tdx T 3x

We know that fex[f(x) +f(X)] dx = ef(x) + ¢
Here f(x) = tanx f'(x) = sec?x.
So, [ex[tanx + sec?x] dx = e* tanx + ¢
Fact f(x) has local maximum value when f'(x) =
0, f*(x) <0.
Given eq" is 4x% + 9y? = 36
Herea=3,b=2

Required area = nab = .3.2

= 67 5. units

Given differential equation is

d? dy\4
oy _ [, &%)

dxs ~
=1+ (dx2

(dx3

Here power of highest order derivative = 2 =
degree of differential equation.

The expansion is valid if [3x| < 2
e [x< 3

i 2 <X< 2

ie. —3<x<jz

Line parallel to y-axis makes an angle of 90°
with x-axis.
So slope = tan90° = undefined.

We have P(n, r) = C(n, r) x r!
336=36%xrl=r!
51.c 52.b
57.d 58.c

=6=r=3
53a  54d
59a  60b

50.a
56.c

Section — 11

Ve =[20R

Ve =1 IZX%anGXR

4
(+9=3

or,

nRpG)

Ve oc R\p
Ve _Ryp
Ve R\/;_)
p
Ve R\/;_)
Ve' = Ve
Fr_ Fe
H"R™mg
_ 8
H=2x10
V+Vox
v

or,

or,

or, =04

f'=

64.(d)

65.(b)

66.(d)

67.(d)

68.(a)

69.(c)

Vv
f'-V+5
or, =V

x f or, f'=12f

% increase

= (%) x 100%

=20%
N = Noe ™
N 1
N T Ly ==
or, No—e ('}‘_T)
t
N _/1\7T
or, No_(e)

N 1
When t = 3T, thenN &

=0.05
=5%
Work-done = change in K.E.
30

X=!
[ Fdx=KEr-KE;
x=20

or,
30 1
or, fzo (-0.2x) dx = K.Ef =5 mu?
XZ 30 1
or, -02 (?) = K.Ef—5 x 10 x 107
20 2
o 50 = KEf—-500
or, KEf=4501J]
Ldl
&=t
(-0
or, 4—L><1X10,3

or, L=4x10°%H
K.E.=-En=—(-34)=34¢eV

A= h
\2mK.E
_ 6.62 x 10-%
TA[2x91x10%x34x16x101°
=6.65x10%m
du _ncdT
dQ ncpdT
du_o
o 4076
du_1 5
or, dQ_;:7 (= v =cplcy)
y= § for diatomic gas
B= % =10 mm
Ab
B
B'= d
2
2 AD 2
—Hx d —AX10—15mm
3
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_Ve_ 5 _ 1
0@ 19="G=305"60"
1
=~ % 300
60
S= I_Ig(I;_g = 1 ~1Qin parallel
>~%0
71.c) K.E.=PE.
1 1 Qq
= 2 - ——
or, pmMvi=g
ie. ro V2
LY AA S AVA S
r- (v) B (2v) - =7
72(d) p=:
@) =y
sini c
or Ginr=o75c (+V=075C)
i 1 S
o =075 (- for small i, sini ~ i)
or, r=0.75i
Then, deviation (8) =i—r
=i-0.75i
_1
= 4.|
Be_ poNI _ 2(a? + a?)%?
B B TTa T N
3
= Aai& =21
74.(d)  4H2C204 + 2KMnO4 — 8CO2 + K20 + Mn203
+ 4H20
Here, 63g H2C204 = 61gm eq. wt.
100 ml 10 N KMnO4=1000 ml IN=1gm eq.wt
.. COz evolved = 1gm eq. wt = 22g(11.2 litres)
(1/2 mole)
1
Xy =5 112=56
75.(b)
76.(a)
77.(c)
78.(a) The gas is hydrogen which reacts with Ca to
form CaHz known as hydrolith
79.(b)  XeFz2 + 2H20 — 2Xe + Oz + (4HF)
6XeFs + 12H20 — 2XeOs + 302 + 4Xe +
(24HF)
XeFs + 6H20 — XeOs + (6HF)
80.(d)
81.(a)
0 ) 0
CHy— &y D CHMOBr - & cry 12, oy — & ch
etranay () H7H0 3 37pcc” T8 s
82.(b)  Six couples can be arranged in 6! ways.

Each couple canbe arranged in 2! = 2 ways
Total number of arrangements
=6IXx2%x2%x2x2%x2x%x2
=6!x 26

83.(c)

84.(h)

85.(a)

86.(b)

87.(a)

88.(a)

or, (b+c)?=(-ay
or, b?2+c?+ 2b.c = a2

or, 1+1+ 2|B| |E| cosf =1
or, 2.11.cosb=-1
1 2n

or, co0sO= -5 .0 =3
Given (1 +X)" = co + C1X + C2X% + ... + CnX"
Differentiating,
n(L +x)"=c1 + 2cox + ... + nepx™?
Putting x = 1, we have,

n(L +1)™=cy +2c2 + ... + Ncn

C1+2C2+ ... + ncy = n2™2
f(x) = cos Inx

f(§) + f(xy) = cos In(§) + cos Inxy

= cos(Inx — Iny) + cos(Inx + Iny)
= 2cos Inx cos Iny
= 2f(x) f(y)

S0, (x) f(y) —% [f(?) + f(xy)]

=109 1) 3 - 273 7)) =0

There are 366 days in a leap year in which 52
weeks and 2 days. The possible combination
for 2 days are (Sun, Mon), (Mon, Tue), (Tue,
Wed), (Wed, Thu), (Thu, Fri), (Fri, Sat) and
(Sat, Sun). Out of there of possibilities, 2 of
then contains Sundays.

Probability of 53 Sundays = %

X :\/—2 +n 2+ 2+...
or, X= \[—2 +2X

or, Xx2=-2+2x
or, Xx2—-2x+2=0

2++(-2)2-4.12

x= 2.1
_2+4\J4-8 2+~\[-4 2z2i
B 2 -2 T2
=1+i
f'x)=x2+2
Integrating,

f(x)=X§+2x+c
f0)=0=c=0
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3
o, =S 2x 69.0)

Here x? + y? = 52
dx
Wheny =3,x=4 az—Sm/s
dx d
So, 2th+2 dt_o
dy _
4x73+3dt—0

L ody_
ie. =4mls

1
90.(d)  Required area = Zfo (X — x?)dx
X2 XS 1

12 3}
11
-2(3-3)
1 1 .
= 2.6 =350 units

4x 2+ 3X
= -1 —1
91l.(a) y=tant{egttantz o0

2

Lix
+ tan?

lfgx

— tan-t 5X — X
1+ 5x.X

2
=tan15x — tan~Ix + tan?t 3t tanx

2
=tan"15x + tan*lg

Sogx_ > 2+O: >

"dx T 1+ (5x) 1+ 25x?
cotx
920 1=] — o
Puty =sinx .. dy =cosx dx
cosx
Sinx
Then | = f = = gy
sinx Wy
= fy—3/2 dy
112
S
2
2
-———F/—+¢
\y
2
=—+¢C
’\'SII’]X

X2 2 b2
93.(b)  Hyperbola: E—%—Z =1 e=A /1 +32
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94.(c)

95.(a)

o L__2
€221

2 2
Conjugate hyperbola: % - %’—2 =-1

oLt L @ b .
O'ez+e'2_a2+b2+a2+b2_
Eq": ax? + 2hxy + by? =0

Here m + 3m =—%h

am= Do mo 2
or, m=-—riem=—p
_a )28
and 3m-b or, 3m b
L S
or, 27D e p=3

Here (o, B, 7)

96.(b)

97.d

...The End...

a+0+0 0+b+0 0+0+c
( 3 © 3 - 3 )

ie. a=3a,b=3B,c=3y
So, EqQ"of planeis

X, ¥,z

30 3B 3r
ie. X Y,z 3
Given sec!x = cosecly

1 1
-1= — qin-1—
cos™3 =sin y

1 , 1\2
1 = — -1 =
COS X cos 1 (y)

or,

or,

c 99.a 100.c




