
2. 2 3 2 4 4 0ˆ ˆ ˆ ˆˆ ˆ( i j k).( i j k)+ + - + a =

8 – 12 + 2a = 0 Þ a = 2

3. R = 2a cosq/2 = 2 × 6 × cos30° = 6 3

4.
2 2u sin

R
g

q
=  so that 

2

16max

u
R km

g
= =

2 2

2
2max

u sin
H km

g

q
= =

5. fL = µSN = 0.54 × 2 × 10 = 10.8 N
Fapplied = 2.8 N

Q Fapplied < FL

\ friction force = 2.8 N

6. T – 100g = 100a ....(i)

T – 60 g = 60 
5
4
g

aæ ö-ç ÷
è ø

...(ii)

from (i) and (ii) T = 1218N

7.
1
2

KE mD = [5gr – gr] = 2mgr = 20J

8. W = DK

2 21 125 2
2 2

mv v= = ´ ´

v = 5 m/s
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9. 5u + 0 = (5 + 2.5)v

2
3

v u=

21 5 2 5
2

K ( . ) v= ´ + = 5  Þ 3u =  m/s

1 5 3 7 5
2iK . J= ´ ´ =

10. under mutual attraction, the centre of mass
remains at rest.

15. T sinq = F0
T cosq = mg

q

mg

F0

q
Tcosq T

Tsinq

tanq = 
0F

mg

F0 = mg tanq     ....(i)
In medium

0F
K

= mg 1
æ ös

-ç ÷rè ø
 tanq .......(ii)

from (i) & (ii)

K = 
r

r - s

16.

dx

+q

d L

2
0

d

Q
dx q

1 LdF
4 x

+ æ ö
ç ÷è ø=

pÎ

ó
ô
ô
õ

ò

Þ F= 

d L

0 d

1 qQ 1
4n L x

+

Î -

F = 
0

1 Qq 1 1
4 L d L d

é ù- +ê úpÎ +ë û

  = 
0

1 qQ d d L
4 L d(d L)

é ù- + +
ê úpÎ +ë û

F = 
0

1 qQ
4 d(d L)pÎ +

17. E = Emax Þ x  = 
R

2
 as 

dE
0

dx
=

Eaxis = 
0

1
4µ Î  2 2 3 / 2

Qx
(x R )+

\ Emax = 2
0

2 1 Q
4 R3 3

æ ö
ç ÷pÎè ø

20. At t = 0       

I = 
net

V
R  = +

10
6 8  = 

10
14

 = 
5
7

A

33.
s11 2 9 2

g g
´ p = ´ p l

l l

121 ls = 81l
l

s 81
121

=
l

l

l

34. A = 6
at t = 0

Particle is at -
A
2

 & moving towards negative

extreme.
So, (x – 3) = 6 sin (4pt  + 7p/6)

x = 3 + 6 sin (4pt  + 7p/6)

x=–3 x=+3 x=9

at t = 0
(mean position)

35.
+

=c
c

(2m 1)V
f

4L

+
=o

o

(m 1)V
f

2L

For m = 1 (1st overtone)
fc =  fo

c

c o o

L3V 2V 3
4L 2L L 4

= Þ =
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37. I 0
M

V V
V

2
+

=

V0 = O Þ VI = 2VM.
AI = 4cm

38. d = i + e -A
44 = 42+ 62 –A

A 60= °

dmin = 2i –A
38° = 2i –60  Þ i = 49°

40. Df = 
2

.
4 2

p l p
=

l

Inet = I + I + 2 II cos
2
p

     = 2I
when Df = 4I
Inet = 4I
ratio = 2 : 1

43. Power = 
nhc

nhn =
l

Where n is the number of photons per second.

44.
m
u1 v

a

(A – 4) v1 = 4v

      1
4vv

A 4
=

-

61. Combination of weak base and its salt with strong
acid act as basis bufter solution

     NH4OH + HCl ® NH4Cl  +  H2O
inintial   2  mol     1  mol       0 0
eqn      2–1=1     1–1=0       1 1
Final solution have NH4OH + NH4Cl then its
buffer solution

62. 2C4H10 + 13O2 ® 18CO2 + 10H2O DH = –5756 KJ
(58×2)g ® –5756 KJ

1 g ® ´
´

5756 58
58 2 10

 Þ  2878 KJ

5.8g ®

63. ma 1
sin q

2
4

64. T µn3

65.
3M 1M

xL yL
ü

+ ý
þ

 3x + 1y = 1.5 (x + y)

3x + y = 1.5x + 1.5y
1.5x – 0.5y = 0

3x y=

x : y

1:3

3M 1M

yL xL

1L 3L

+ ü
ï
ý
ïþ

 3 × y + 1x = M (x + y)

3  ×  3  +  1  ×  1  =  M (3  +  1)
10  =  M ×  4
M = 10/4 = 2.5M.

66. 0 0
A BP : P YA :  YB

1  :  3 4  :  3
ratio of mole fraction is equal to the ratio of mole
so

B

3 3
Y

4 3 7
= =

+

YB = 
o
B B

o o
A A B B

P x

P x P x+

B

BB

3x3
x 37 1(1 x )

=
+ ´-

21xB = 9xB + 3 – 3xB

B

1
x

5
=

68. Cu deposited = 
63.5 4.6 30 60

2 96500
´ ´

´  = 2.72g

Cu Left in solution = 0.6 × 0.5 × 63.5 – 2.72
         =  16.33g

[Cu+2] = 
16.33

63.5 0.5´
 = 0.514 M

69. w = 
E Q

F
´

´ ´ ´
=

´ ´

1

2

w E 4 2 60
Fw

E 6 40
F

2

m 4 2 60
W 6 40

´ ´
=

´
w2 = m/2
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72. Rate = k5 [COCl]1 [Cl2]
1 (show step)

[ ]
[ ][ ] [ ] [ ][ ]3 3

4 4

COClk k
COCl Cl CO

k Cl CO k
= Þ =

[ ]
[ ] [ ] [ ]

1/ 22
1/ 21 1

2
2 2 2

Clk k
Cl Cl

k Cl k

æ ö
= Þ = ç ÷

è ø

Rate = 
3

5
4

k
k

k
´  × [Cl] [CO] [Cl2]

1

Rate = k5 × 
æ ö
ç ÷
è ø

1/ 2

1

2

k
k [Cl2]

1/2 [CO] [Cl2]
1

= k5 × 

1/ 2

3 1

4 2

k k
k k

æ ö
´ç ÷

è ø
×  [CO]1 [Cl2]

3/2

73. A ® nB
Ao   O
Ao –  x  nx
at Intersection A0 – x = nx

x = 
0A

(n 1)+

Conc.  of  B  =  nx  =  
0nA

(n 1)+

74. N2 + 3H2 ® 2NH3

Initial  1   1  0
1–a 1–3a 2a

1  –  3a =  x

a = 
1 x

3
-

mole  of  NH3 = 
2 2(1 x)
3 3
a -

=

75. Sb2S3 is negative Sol, So the ion will coagulate
the soln, higher the charge on cation higher is
coagulative power
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