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Given that, f(x) = |x| and g(x) = [x — 3]
For —§<x<§,0Sfx<§
Now, for 0 < f(x) < 1,

g =1[f(x)-3]
= —3v-3<fx-3<-2

Again, for 1 < f(x) < 1.6

gf(x) =-2
w—2< fx—3<-14

hence, required set is {—3, —2}.

2. (¢
3. (c) Required number of arrangements

= 6P, x 41
= 17280

4. (b)

Given that, "P. = 30240 and "C, = 252
I I

= = 30240 and ———— = 252
n—r! n—rlr!
30240 -
= = =
T
>r=
n!

>nn—-1)(n—-2)(n—-3)(n—4) = 30240
>nn—-1)n-2)(n—-3)(n—4)

=10(10 - 1)(10 — 2)(10 - 3)(10 — 4)
=>n=10

5. (¢)

Given, (1 +x + x% +x%)5 = 13 a,x*

> [(1+x) +x(1+x)]° = 15 a,x"

= (1+x)1° = agx® + a;x + ax? + -+ a;gx*°
= 10C, + 10C,x + 10C,x%2 + .- + 19C px1°

= ay + apx + ax? + azx3 + - + a;sx*>

On equating the coefficient of constant and even powers of x, we get

_ 10 _ 10
ay = "Cpa; = "C,

_ 10 _ 10
a4_ - C4, ey alo - CIO'
a1 =a;4 =0

=210-1 =29
=512
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6. (d)Giventhat,a + 8 = —2and a3 + 3 = —56

= (a+pB)(a*+p*—aP)=-56
= a’+p?—af =28

Now,
(a+p)? = (-2)?
=> a’+p*+2af =4

28 +3ap =4
aff = -8

Ly

~ Required equation is

x2—=(-2)x+(-8)=0
> x?+-(2x—8=0

7. (d)

Given equation is

x3+2x%2—4x+1=0

Let a, § and y be the roots of the given equation

a+B+y=-2,af+ By +ya=—-4
and affy =-1

Let the required cubic equation has the roots 3a, 35 and 3y.

= 3a+ 38+ 3y = —6,
3a-38+38+3y+3y-3a=36
and

3a-3f -3y =-27

x3—(-6)x*+ (-36)x —(-27) =0

x3+6x>—36x+27=0

8. (b) Given that,

_1 =2 _ .2
A—4 5andf(t)—t 3t+7
, 1 -2 1 -2
Now.A"=y 5 4 s

_ -7 12
24 17

Now, f(A) = A2 —3A+7
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=7 =12 .1 -2 10
24 17 4 5
-3 —6

12 9

3 6 -3 —6+3 6
12 -9 12 9 —-12 -9
) 0 0
..1>_0 0

wfA)+

9. (d

a—-b—c 2a 2a
LetA = 2b b—c—a 2b
2c 2c c—a-—b»b
Applying R; = Ry + R, + R3 and taking common (a + b + ¢) from R4

1 1 1
=(@+b+0)2h b—c—a 2b
2c 2c c—a-—>b

Applying C, - C; = C; and C3 —» C3 — Cq,

. 2b —-b—c—a 0
_(a+b+c)2c 0 —a—b-c
=(@a+b+co)[(=b—c—a)(—a—b—)]
=(a+b+c)

10. (a) Since, w is a cube root of unity,

T
~sinw!® 4+ w¥Br——
4
. 2 T[
=sihw + w n—Z

T
=sin—n—Z('-'1+w+w2=0)

11. (c)

3cosec20° — sec20°
tan 60° 1

sin20° cos 20°
sin 60°cos 20° — sin 20°cos 60°

cos 60°sin 20°cos 20°
sin 40°

cos 60°sin 20°cos 20°
2sin 20°cos 20° _

%sin 20°cos 20°

12. (b)
13. (b) Given equation is
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cos2x + 2cos? x = 2

= 2cos’x —1+42cos?x =2
= 4cos?x =3
= 2 3
cos?x =—
4
)3
= =4+—
cosx =t
i
x=nnt—nmeZz
6
14. (b)
Given that,
3 4 m
sin"!—sin™!—=—
X x 2
3 m
io—17 7 =1
sin”' — =5 —sin
.43 -1
= sinl—=cos 11—
X
3 x2—16
= sin"l—=sin"?!
x
3 x%2-16
= —_ =
X X
= x=45
= x=5

( ~ —5 is not satisfied the given equation)
15. (b)
Given that,

1 4 1 _ 3
b+c c+a a+b+c

b a
+1+ =3
c

> 1+
a+ b+c
= bb+c)+a@a+c)=(@+c)(b+c)
= b?+bc+a%+ac=ab+ac+bc+c?
=> a’+b*-c*=ab
2,422
We know that, cos ¢ = 32— —ab _ 1
2ab 2ab 2
= C =60°
16. (d)

Given that, r; = 2r, = 313

A 2A 3A

- A
"s—a s—-b s—c k

Then,s —a=k,s—b =2k,s—c=3k
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= 3x—(a+b+c)=6k=> s=6k

a_b_c_k
"5 4 3

a b c 5 4 3
Now, =+ = +-=2+4=+=
’b+c+a 4+3+5

_75+80+36 191
N 60 60

17. (a) Let AB be a hill whose height is h metres and CD be a pillar of height h" metres.

In A EDB,

h—h'
ED

tana =

and in A ACB,

hl

"A C

g h_h
anf =2==tp

Eliminate ED from Egs. (i) and (ii), we get

tana =

18. (a) Given that,

PR =5PQ
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-J R
It mean R divides PQ externally in the ratio 5: 4.
_5b—4a

~ Position vector of T 5-4
=5b—4a

19. (c)

Let OA=21—)+k OB =1—3)—5kand OC = 31— 4) — 4k
~a=0A=6b=0B=35

and C=0C =141

b% + ¢? — a?

. A=
- Zbc
352 4 412 - B2
~ 2 35 41 .
A 70 35
= C0OSA=—————=—
2 35 41 41
35
CoS = 1
20. (d)
21. (b)

Given that, P(ANB) = zand PAN B = 1

Since, A and B are independent.

+ PAYP(B) = 7 and PLYP(E) =
1
> [1-P@IL-P(B)] =3

= 1—[P(A) + P(B)] + P(A)P(B) = %

1 1
> 1+g—§=P(A)+P(B)

= P(4) + P(B) =%
1 1
and P(4) = %,P(B) =

N =

22. (b) In a box,
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B; =1R,2W
B, =2R,3W
and B; = 3R,4W

Also, given that,

1 1 1
P(B,) = §P(Bz) = § and P(B3) = g

B,
& P—
R
R
B PB,P g
o R R R
PB\P g+ PBP -+ PB:P -
1.2 2
_ 375 _ 15
1 112 1.3 1 2 1
2%X3%X3X5tg*X7 gtist1g
2
B 15 _2 210 14
"~ 35428415 157 78 39
210

23. (a) The sum of the distance of a point P from two perpendicular lines in a plane is 1, then the locus of P is a

rhombus.

24, (b) Since, the axes are rotated through an angle 45°, then we replace (x,y) by

(xcos 45° — ysin45°, xsin 45° + ycos 45°)

in the given equation 3x2 + 3y? + 2xy = 2

x y? x+y X—y x+Yy
o 3:—: 3 — 2 — = =2
2 2 + 2 + 2 2

= 4x?2 =2y%2 =2
= 2xt+y%2=1

25. (b) Since, [, m,n are in AP.

~2m=1+n

Given equation of line is

Ix+my+n=20

Now, assume that the point (1, —2) satisfy the given equation.
1-2m+n=0

= 2m=1+n

= 1,m,n arein AP.

= [, m,n are in AP.

26. (a) To make the given curves x? + y? = 4 and x + y = a homogenous.
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x+y

x2+y2 -4 =0

= a?(x®>+y?) —4(x®*+y?+2xy) =0
= x%(a®*-4)+y%(a®*—4)—-8xy =0

Since, this is a perpendicular pair of straight lines.

a?—4+a*—-4=0
> a’=4>a=42

Hence, required set of a is {—2,2}.

27. (c¢) Form the figure

C (X3.¥3.23)
(0,m,0) (0,0,n)
: A
(X2.¥2:25) (1,0,0) (X1,¥1:24)

x1+x2 :21,y1+y2 =0!21+ZZ =0
X, +x3=0,y, +y3 =2m, 2z, + 23 =0
andx; +x3 =0,y +y3 =0,2z; + 23 = 2n

On solving, we get

X1 = 1,x2 = 1,X3 = _1,
yi, =—my;=m,y3=m
andz;, =nz,=-n,z3=n

~ Coordinates are A(I, —m, n), B(I, m, —n) and C(—1, m, n)

AB? 4+ BC? + CA?
12 4+ m?2 + n?
4m? + 4n? + 41% + 4n? + (41% + 4m?)
- 124+ m?2 +n?

=8

28. (c¢) Since, the lines 2x — 3y = 5 and 3x — 4y = 7 are the diameters of a circle. Therefore, the point of intersection

is the centre of

-1 i.e., the centre of the circle.
Required equation of circle is

x—-1D?+(@F+1%*=72
= x2+y?—2x+2y+2=49
= x?+4y?—-2x+2y—47=0

29. (c) The equation of pole w.r.t. the point (1,2) to the circle x2 + y2 —4x — 6y +9 = 0 is
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x+2y—-2x+1)-3(y+2)+9=0
> x+y—-1=0

Since, the inverse of the point (1,2) is the foot («, ) of the perpendicular from the point (1,2) to the line x + y — 1.

a—1 p-2  11+12-1
1 1 12 + 12
> a—-1=p-2=-1
= a=0p=1

Hence, required point is (0,1).

30. (d) Using the condition that if two lines [;x + m;y + n; = 0 and [,x + m,y + n, = 0 are conjugate w.r.t.
parabola y? = 4ax, then

[yn, +I,n; = 2am;m,
Given conjugate lines are 2x + 3y + 12 = 0 and X — y + 4A = 0 and equation of parabola is y? = 8x.

Here,l;, =2, m; =3,n; =12;1; =1, m, = -1,
n, =4A anda=2

2X4A+1Xx12=2%x2%X3X%X(-1)
BA=-12-12 = A= -3

31. (c) Given, equation of hyperbola is

x2 =3y —4x—-6y—11=0
= (x?—-4x+4)-3(y*+2y+1)-11

=4-3
> (x—-2)2-3(@y+1)?=12
x—2%2 y+1?
= - =1
12 4

Now, e=1+ 2= g
12 3
~ Distance between foci

=2ae=2X12xXx==8

wIl N

32. (b) Given polar equation of circle is

2 —8(3cosf +sinf) + 15 =10
or r28(3rcos@ + rsinf) + 15 =0

where rcos@ = x and y = rsin 6.
It can be rewritten in cartesian form

x2+y2—-8 3x+y+15 =0
x24+y2—-8 3x—8y+15 =0
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Now, radius =4 3+42-15
=48+16—-15=7

33. (c) Given that,

fG) = [x—3]+[x—4]

“~limfx =limx—-3+x—4
x—3" x—3"
= Ilim3-h—-34+3—-—h—4
h—-0
= lim—-h+1+4+h
h—-0
= —-1+14+0=0

34. (b) Given that,

cos3x —cosx

fO=""2 forx # 0

A forx =0
Now, LHL = lim,,_o- f*

. c0s3x —cosx
= lim ————

x—0~ x2
.. cos30—h—cosO—h
= 0 — h?
— 1 cos3h —cosh
= h?
i —3sin3h +sinh
= 2h
(using L Lospitals rule)

_—9+1_
=—F—=

Since, f(x) is continuous at x = 0
~ limyo-fx = f0

35. (¢) Given that, f(2) =4 and f'(2) = 1
xf2 — 2f(x)
m —

x>2 X—=2

xf2 — 2f2 + 212 — 2fx

- }(1_1)’% X—2
fx — 2
= limf2 — 2lim
X—2 X—2 X —
= f(2) — 2f'(2)
=4-2(1)
=2
36. (b)
Given that,

X = acos 0 + logtang andy = asin®
On differentiating w.r.t. © respectively, we get
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=a—sind +

N =

, 0
— -sec” -
de tan 2

- 1 acos?0
=a—sin — =
sin© sin 6

dy
and i acos 6
dy dy/d6 acos 6
" dx  dx/d® acos20/sin@
=tan0

37. (¢)

Given curve is y* = ax3

dy
4y — = 3ax?
y dx ax
L axay 3¢ 3
@a T 493 4

. Equation of normal at point (a, @) is

4
y-a=-3(x-a)
= 4x+3y=7a

38. (b)

Given that,

On differentiating w.r.t. X, we get

dy
8y3 — = 5x*
Y dx X
N dy _ 524 _ 5
dx 823 4
Length of subtangent = Dy /dx
2 8
" 5/4 5
39. (o)
1 —sinx
X
1 —cosx
. X X
_ o 1- 251n7C057 i

2 X

2sin )
_ Ll ZXd X th
—2ecosec > X eco2 X

—1 X tX 2+ eX tXZd
—2 eCO2 eCO2 X




‘%P BITSAT 2008

edu

»>

R
&°d BITSAT PY
Qs

>

= —eXcotE +c
B 2

40. (d) Given that,

e* 1+ x-sec?xe*dx = fx + constant
Put xe* = tin LHS
= (e* + xe*)dx = dt

LHS = sec?tdt
= tant+ constant
=  tan(xe*) + constant = f(x) + constant

> f(x) = tan(xe*)
41. (¢)
I = f{rz/zsinx | dx
Let = ZTfrz/zsin xdx
=2—cosx 0™/2
=2

42. (b) Given curve can be rewritten as

PP
=2x + —
Y 2

43. (d) Given differential equation is
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dy =xy+y
dx  xy+x
dy yl+x

= = =
dx x1+4y
1+y 1+x
= dy =
y X

dx

1 1
= —+1dy = -+ 1dx
y X

= logydydx +y =logx + x + logc
cx
= y—x=log—
y

dy
e ytan x = e*secx
X
- [F = e~tanxdx _ o-logsecx
1
" secx

. Complete solution is

1
= e¥secx - dx

Secx SecXx

=ef+c

y

<

=

secx
= ycosx=e*+c

44. (b)
45. (b) Given differential equation can be rewritten as

dy x*+y?
dx  xy?

It is a homogeneous differential equation.

Put Y&
VXD —=v+x—
ey dx dx
dv+ x3 +v3x3
X—+v=—"-s——
dx x3v2
dv+ 1403
= xX—+v=
dx v2
dv 1 ) dx
= X—=—>=2>vdv=—
dx v? x

On integrating both sides, we get

»3
?=logx+logc
1Y% ogx+1

= —_— =
37 ogx + logc

= y3=3x3logcx

46. (2) hGXLYE?
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[MlLZT—l] [M—1L3T2]X[M1L2T1]y[M1L2TZ]Z
[MlLZT—l] [M—1L3T2]X[MlLZTl]y[MlLZTZ]Z

Comparing the power, we get

l1=—x+y+z
2=3x+2y+2z
—1=-2x—y—2z

On solving Eq. (i), (ii) and (iii), we get
x=0

47. (¢)

48. (b)
The ball is thrown vertically upwards then according to equation of motion
(0)2 —u? = —2gh

From Egs. (i) and (ii),

_gt?

h
2

When the ball is falling downwards after reaching the maximum height

1
=ut' + > g(t')?

S
h —0t’+1 (thH?
> —(_) 8
, h
>t =-
g
, t
t ==
2

49. (c)
50. (c)

Given, velocity of river, (v) = 2 m/s
Density of water p = 1.2 g/cc
Mass of each cubic metre

_12x 1073

- 3
m = 102 =1.2x10°kg

1
. Kinetic energy = Emv2

1
=X 1.2 X 103 x (2)2

51. (b)
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;g'\

5 13
h

f 1
Total distance travelled by the ball before its second hit is

S
3
1
i
L3
' 1
H
i

1
H
f
I

H

ey

.
F

=h[1 + 2¢?]
[ h; = he?]

52. (a) As initially both the particles were at rest therefore velocity of centre of mass was zero and there is no external

force on the system so speed of centre of mass remains constant i.e., it should be equal to zero
53. (d)

1
u=tanéb 1_F
Here, 6 = 45° andn = 2

1
~ g =tan45°1 52

=1 1 = 3 =0.75
T4 4 T
54. (b)
4
i i
l6
[
!
j w!
i
i
: f T cos8
i
L_,_-~ B
¥ mg
In equilibrium,
Tcos 8 = mg
. g — 150 x 9.8
0S¥ =940
= cosf =0.5
= 0=60°

55. (d) Moment of inertia of a circular disc about an axis passing through centre of gravity and perpendicular to its
plane
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1
[ =-MR?
2
From Eq. (i) MR? = 21
Then, moment of inertia of disc about tangent in a plane

56. (d) Time period of satellite

1 .
TW’ where M is mass of earth.

o« (R + h)3/? where R is radius of the orbit, h is the height of satellite from the earth's surface.
57. (d) It is the least interval of time after which the periodic motion of a body repeats itself. Therefore, displacement
will be zero.

58. (a)
mgl
y=—1
AAl
Al mg
I AY
Al 1x10
I 3x1076x 1011
=0.3x10"*
59. (b)
60. (d)
Terminal velocity, vy & r?
Or
v, _Tt
Y, rZZ
o/ =t
/4 = ”
r, 2
4
_r 3
v 31rr

61. (c) Ideal gas equation is given by
pV = nRT

For oxygen, p = 1 atm, V=1 L,n = n, Therefore Eq. (i) becomes
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1x1=no,RT
1
l’lozzﬁ

For nitrogen p = 0.5 atm,V = 2L,n = nN

# 0.5%2=ny, RT
1

= nszﬁ

For mixture of gas

Pmixix Vmix = hmix RT

Here,

Nyix =n0+ny,

. Pmix Viix _ i-l'i
RT RT RT

= Pmix Vmix =2

62. (¢)
Modulus of elasticity = 42 -
odulus o1 clas ICIty = Arca Al
s A 33000 9 l
1073 T Al
10733 x 1011
=11x10"°

Change in length,% = alAT
11x107°=1.1 x 1075 X AT

= AT =10Kor10°C

63. (d)

64. (a) For adiabatic change equation of state is

pVY = constant

It can also be re-written as

v-1 _ _ nRT
TV = constant asp = ~

RT
and p1~YTY = constant as V = HT

65. (a) The temperature at the contact of the surface
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_ Kid,6; + K,d, 6,
" Kyd, + K,d,

_ 2K,d; X 100 + 2d, X K, X 25
B 2K,d, + K,2d,
200 + 50
=

=62.5°C

66. (c)

Vmax =V
> Aw =v

Or A=i
2T

67. (c) The speed of the car is 72 km/h

5
=72X-—=
18 20 m/s

The distance travelled by car in 10 s
=10x 20 =200 m
Hence, the distance travelled by sound in reachihg the hill and coming back to the moving driver

= 1800 + (1800 — 200)
= 3400 m

3400

So, the speed of sound = o B 340 m/s

68. (a) Lens maker's formula

1 1 1

=—==Uu-
f Ri Ry

where, R, = o,R; = 0.3 m

1 5 ) 1
f 3 03 oo
L 1.2
—_= =X —
f 3703
Or f=045m

69. (a) Using Huygen's eye-piece, measurements can be taken but not accurately due to the reason given.

70. (c) The image of an object in white light formed by a lens is usually coloured and blurred. This defect of image is
called chromatic aberration and arises due to the fact that focal length of a lens is different for different colours. In
case of two thin lenses in contact, the combination will be free from chromatic aberration. The lens combination
which satisfies this condition are called achromatic lenses.

2
71. (c) The general condition for Froun hofer diffraction is ILJ—A << 1.

72. (c¢) Time period of magnet, T = 2n /ﬁ

When magnet is cut parallel to its length into four equal pieces. Then new
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. M
magnetic moment, M’ = -

L I
New moment of inertia, I’ = "

. . r
New time period, T' = 2M s

T=T =4s
73. (a) On bending a wire its pole strength remains unchanged whereas its magnetic moment changes.

New magnetic moment,

2l 3M
M'=mQ2r)=m—=—
T T

S - N
1 N S/ \N
] = )

4—‘—]— —

74. (b)

Ratio of charges = 2: 3

2 3
g qlzgxl,uCandq2=§><1uC

Electrostatic force between the two charges

_ 1 q192
4dmte, 12
_9><109><2><1o-6><3><10-6

5%x5x 12
=216%x1073N

75. (b) At equatorial point

__1r
 4mey 3

e

(directed from +q to —q ) and V, = 0,

76. (c) Current through each arm
PRQand PSQ=1A

VP—VRZSV
Vp — Vs =7V

From Egs. (i) and (ii), we get

VR — Vg = +4V
77. (b)
Here, V<E

E=V+Ir
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For first case

E =124 L2
- 16"

For second case

E=114 1t
= 10"

From Egs. (i) and (ii),

2o 8
16 10"
20
= = —
=7

78. (a) We know that thermoelectric power

dE

S=d—T

Given, E = K(T = T)T, — T + T,
By differentiating the above equation w.r.t. T and putting T = % Ty, we get S = %kTO

79. (b) Shunt of an ammeter,

5=%XG
I-1,
_ 5XG
100-5
G
19

80. (b) Two coils carry currents in opposite directions, hence net magnetic field at centre will be difference of the two
fields.

iy i
B = 2.ppNL_2
4m non

104502 0.3

2 02 04
5

=leo

i€,

81. (a) In a transformer

Np Is

Ns T Ip

50 I

200 4
> =1A

82. (b)
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For¢o =90°%cosdp =0

So, A" =A+
megC

=0.140 x 107° + 6.63 x 1077
o 9.1 x 107313 x 108
=(0.140 x 107° + 2.4 X 107 *?)m

= 0.142 nm

83. (a)

E_hc
A
_ 6.62x107%* x3x10°

45 x 10712
044x 1071

T 1.6x1071°

= 0.275 x 10%eV
84. (¢) Nuclear force between two particles is independent of charges of particles.
= Fpp = Fun = Fpp

85. (d) In forward biasing both electrons and protons move towards the junction and hence the width of depletion
region decreases.
86. (b) Energy of an electron in /n™ orbit,

2m?k®mZ2%e*

nT o nZh2
On substituting the values of k, m, e and h, we get

2.172 x 1071872

n = — Jatom™?!
1311.87%
or ————K mol~?!
n
313.5272 1
or = ——zkcalmol
n

[+ 1kcal = 4.184 K]]

For H-atom, Z =1

For Lyman series,n; = 1,n, = 2
Energy of electron in n,; orbit

12

= —313.52kcalmol 1!
= —313.6kcalmol ™!

Energy of electron in n, orbit
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313.52 x 12 .
= —Z—chalmol
313.52
== kcalmol 1t

= —78.38kcalmol ™!

87. (a) Given, velocity of particle A = 0.05 ms™~!

Velocity of particle B = 0.02 ms™?!
Let the mass of particle A = x

~ The mass of particle B = 5x
de-Broglie's equation is

n
A=—
mv
For particle A
1 = h
47 xx0.05
For partitle B
1= h
~ 5xx0.02
Eq(i)/(1)
Ay 5xx0.02
A xx0.05
Ay 2
A 1
88. (b)

Given, Am for s B! = 0.0821u
Number of nucleons = 11
Binding energy = 931 X AmMeV
=931 x 0.081
= 75.411MeV
Average binding energy

binding energy

- number of nucleons
_ 75.411

11
= 6.85MeV

89. (¢) Given,
Atomic number of element B = Z
( ~ noble gas - belong to zero group)

Atomic humber of element A =7 — 1
(ie, halogens)
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Atomic number of element C =7 + 1
(ie, group 1A)

Atomic number of element D =7 + 2

(ie, group 11A)

F. Element B is a noble gas

affinity. and element C must be an alkali metal and exist in +1 oxidation
state. and element D must be an alkaline earth metal with +2 oxidation state.
90. (d) Given,

observed dipole moment = 1.03D

Bodn length of HCl molecule, d = 1.275A

=1.275%x 1078 cm

Charge of electrons, e~ = 4.8 X 1071% esu
Percentage ionic character = ?
Theoretical value of dipole moment = e X d

=48x1071% % 1.275 x 10" 8esu — cm
=6.12%x 107 18esu — cm
=6.12D

Percentage ionic character

observed dipole moment

= X 100
theoretiegl value of dipole moment
_ 103 < 100
- 6.12
=16.83%
91. (a)
Molecule bﬂf Hybridisation Shape
H,0 242 sp3 angular
BCl 340 2 trigonal
3 SP planar
NHF 440 sp3 tetrahedral
CH, 440 sp3 tetrahedral
92. (a)

93. (c)
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Number of moles of helium = 0.3
Number of moles of argon = 0.4
We know that KE = nRT

KE of helium = 0.3 X R X T

KE of argon = 0.4 X R X 400

According to question
KE of helium = KE of argon

03XRXT=04xRx400
T=0533K

94. (¢)

Given,
Weight of non-volatile solute,

w=25g

Weight of solvent, W = 100 g
p® — ps = 0.225 mm

Vapour pressure of pure solvent,
p°=17.5 mm

Molecular weight of solvent (H,0),M = 18 g
Molecular weight of solute, m = ?
According to Raoult's law

p°—ps  wXM

p° mxW

0.225_ 25x 18
175  mx 100
_25><18><17,5
B 22,5
=350g

m

95. (c¢) In water, barium hydroxide is hydrolysed as follows,

Ba(OH), = Ba?*+ 20H"™

conc. of Ba?t =1x10"3M
conc. Of [OH™] =2x1x10"3M
=2x1073M
pOH = —log[OH]
= —log(2 x 1073)
= 2.69

pH+pOH =14
pH =14-pOH

=11.3
~ 11.0

96. (a) CH3COONa + H,0 —» CH3;COOH + NaOH
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The above process takes place in following steps

CH3COON[1 Ionisation CH:;GOO- ¥ Na+

in agueous solution Strong base

CH3COO™ + H>O — CH.COOH + QH

Acetate ion undergoes hydrolysis and the resulting solution is slightly basic due to excess of OH "ions. Hence, both

(A) and (R) are true and (R) is the correct explanation of (A).

97. (¢)
98. (¢)
99. (a) Given, angle of diffraction (2 6 )

=90°0
= 45°

n = 2 [+ second order diffraction ]
Bragg's equation is

nA = 2dsin@
2XA1=2x%X2.28xsin45°
A=1.612

100. (b)
PClg = PCl; 4+ Cl,
5 0 0 initial moles

51-a) Sa 5a moles at equilibrium

sd-a pa 22 conc at equilibrium
0.5 0.5 e

a =40%
=04
PCl; Cl,
¢ PClg
5x045x0.4
05 05 _16
5% 0.6 6
0.5
= 2.66 mol/L

101. (o)
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nresnoia
/‘ energy (E)
E

£,
E, (energy of product)

) f——

A E<_B_/ energy of
the reaction

(energy of
reactant)
3

reaction cocrdinate
where, ———

where,

E, = activation energy of forward reaction
E, = activation energy of backward reaction
The above energy profile diagram shows that

E, > E;
The potential energy of the product is greater than that of the reactant, so the reaction is endothermic.

E,=E,' +AE
E, =E orE, >E,'

102. (a)
103.  (¢) When we plot a graph between log(x/m) and log p, a straight line with positive slope will be obtained.
This graph represents the Freundlich adsorption isotherm.

A
n

} intercept = log k

log p —»
Graph of Freundlich adsorption isotherm.

104.  (d) The reaction in which H,0, is reduced while the other reactant is oxidised, represents the oxidising
property of H,0,.

l reduction &
-1 -1 0 -2
2 KI + HySO4 + H,0, — K,;,80,4 + I, + 2H,0
(oxidising
agent)
oxidation

105. (b) (i) The alkali metal superoxides contain O, ion, which has an unpaired electron, hence they are
paramagnetic in nature.
(i1) The basic character of alkali metal hydroxides increases on moving down the group.
(ii1) The conductivity of alkali metal chlorides in their aqueous solution increases on moving down the group
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because in aqueous solution alkali metal chlorides ionise to give alkali metal ions. On moving down the group the
size of alkali metal ion increases, thus degree of hydration decreases, due to this reason their conductivity in
aqueous solution increases on moving down the group.

(v) M,COy =——2M" +CO3"
aq solution

CO%™ + 2H,0 —> H,CO, + 20H"
Thus, basic nature of carbonates in aqueous solution is due to anionic hydrolysis.

106.  (c) According to Lewis, the compound which can accept a lone pair of electron, are called acids. Boron
halides, being electron deficient compound$, can accept a lone pair of electrons, so termed as Lewis acid.

107.  (d) Orthosilicic acid (H,Si0,), on heating at high temperature, loses two water molecules and gives silica
(Si0,) which on reduction with carbon gives carborundum (SiC) and CO.

108. (a) The reducing character of the hydrides of group V elements depends upon the stability of hydrides. With
progressive decrease in stability, the reducing character of hydrides increases as we move down the group. Thus,
ammonia, being stable, has least reducing ability. The order of reducing abilities of V group hydrides is

NH; < PH; < AsH; < SbH; < BiH;
109.  (b) The structure of peroxodisulphuric acid (H, S,0gR) is

v

c o
S<o S

“/\\o—o—o/c\c\“o
o , o \°.

OTH H—%—0

Hence, it contains 110 and 4 bonds.

T

110.  (b) With progressive increase in atomic number, (the reduction potential of halogens decreases, thu's oxidising
power also decreases, Hence, a halogen with lower atomic number will oxidise the halide ion of higher atomic
number and therefore, will liberate them from their salt solution.

Hence, the reaction
Cl, +2F~ - 2CI” +F,
is not possible.

111.  (b) The structure of CIOy is

[

v
0
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Thus, it contains 3 dmt — pm bonds,
Xe0j; also contains 3 dmt — pm bonds as

Xe
0/ \\\O
O

112.  (a) [Co(NH;)sSO,]Br = [Co(NH3)<SO,]* + Br™

[Co(NH3)s BrS0, = [CO(NH3)sBr]?* + S0%~ the molecular formula of both of the above compounds is same but
on ionisation they give different ions in solution, so they are called ionisation isomers.

113.  (a) In stratosphere the following reactions takes place which are responsible for depletion of ozone layer.

NO+0; - NO,+O0,
CF,Cl, hv CF,Cl+CI
CFCl;  hv CFCl, +CTI
Cl+0; - ClO+0,
Cl0+0 - CI+0,

Hence, methane (CH,) is not responsible for ozone layer depletion.

114.  (d) When the groups with higher priority (ie, with high atomic number) are present on same side of double
bond, then the configuration is Z but when present on opposite side of double bond, the configuration is E.

Ui D1
e
H F
(i) (2}
(Priority: CI > H and Br > F)

Cl : P F
> —c
H r
(ii) (E)
(Priority: C1 > H and Br > F )

P Y
a’ H
(iif) (Z)
(Priority: Br > Cl and CH; > H)
Hence, compound (i) and (iii) have (Z) configuration.
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115.  (d) According to Cahn-Ingold-Prelog sequence rules, the priority of groups is decided by the atomic number
of their atoms. When the atom - (which is directly attached to the asymmetric carbon atom) of a group has higher
atomic number, then the group gets higher priority. Groups with atoms of comparable atomic number having

double or triple bond, have high priority than those have single bond

Hence, the order of priority of groups is
—OH > —COOH > —CHO > —CH,0H

116. (a)

. Na,N.H:;
HyC— C==C—CH, >

H,C H
el
H CHj

anti addition product
‘E’- product

' H,C -CH
P/BaSO +Hy 0 Neem
i / \H
syn- addition product
‘Z’- product

Hence, reagent X and Yare respectively
Na, NH; and Pd/BaS0O, + H,.

117.  (d) In a reaction, the reagent, which is reduced or remove hydrogen from the other reactant

{(reagent), is termed as oxidising agent.

i reduction ‘
0 -1
(i) CH3CH,0H + Cl, — CH3CHO + HCI
oxidising agent
removal of hydrogen
ie, oxidation
| reduction {
- -0 ) : -1
oxidising agent
oxidation (removal of H)
I reduction ;
0 hv =1
(lll) CH4 -+ Clz _— CH3C1 + HCI
oxidising agent

oxidation
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Hence, in all of the above reactions, chlorine /acts as an oxidising agent.

118.  (d) Among hydrogen halides, as the size of halide ion increases, its reactivity towards ethyl alcohol also
increases. Thus, the order of reactivity of hydrogen halides is

HI > HBr > HCI > HF

119. (@)

1
CH
2 3
C,Hs—O—CH <

CH,
3

2-ethoxy propan

alkoxy alkane. Oxy is attached with the lower group. Hence, the [IUPAC name of above compound is 2 -ethoxy
propane.

120.  (b)

N\
H3C\5+ 8-/ 5— S+

HyC” methyl magnesium
acetone bromide

' 2\
H,C CH,
54
H3C/ OMgBr

complex

CH-
N o

/ H OH
H,C O MgBr

H.C CH |
3 \ / 3 . /OH
e N

Xlor (CH3)3COH
2- methyl propanol-2

Br




‘(GP BITSAT 2008 @ BISAT PYQs

eau

121.  (c) Acetic acid on reduction with lithium aluminiumhydride gives ethyl alcohol while on reduction with HI
and red P gives

LiAIH
CH,COOH —— CH,CH,OH
ethyl alcohol
Red P+ HI
CH,COOH » CH;—CH,
ethane

Hence, reagent A and B are respectively LiAlH, and Hi/ red P.

122.  (c) Nitrobenzene on reduction with lithium aluminium hydride (LiAlH,) gives azobenzene.
NO,
LiAIH

nitrobenzene

——N==N -
azobenzene

123.  (a) Aspirin is used as analgesics as well as antipyretics, ie, it serve a dual purpose.

Chlorophyll is used in photosynthesis. Oxyhaemoglobin contains Fe?* ion, so it is paramagnetic and haemoglobin
works as oxygen carrier.

Hence, A-(v), B-(i), C — (ii), D-(iii).

124.  (b) The ratio of weight average molecular weight and the number average molecular weight is called poly
dispersity index (PDI).

PDI = —=~

M,

where,

M,, = weight average molecular weight

M, = number average molecular weight
PDI is unity for natural monodispersed polymer but for synthetic polymers it is always greater than unity.

125.  (a) On hydrolysis with dilute aqueous sulphuric acid, sucrose gives a equimolar mixture of D — (4) glucose
and D — (—)-fructose.
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H,S04
Ci2H204; + HO —
sSucrose

CeHix0p + CgHyp04
D-(+) glucose  D-(-) fructose
1 = i 2wk e

Sucrose is dextrorotatory but after hydrolysis gives dextrorotatory glucose and lacvorotatory fructose, lacvorotatory
fructose is more, so the mixture is laecvorotatory.

126.  (c)
127. (@)
128. (¢)
129. (a)
130.  (c)
131. ()
132. ()
133.  (b)
134. ()
135. (a)
136.  (c)
137. ()
138.  (¢)
139. ()
140.  (c)
141.  (a)
142.  (b)
143.  (b)
144. ()
145.  (b)
146.  (b)
147.  (a)
148. (¢
149. (d)

150. (c)




