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1 (c)

Maximum force = 𝑚𝜔2𝑎 = 𝑚4𝜋𝑣2𝑎
= 1 × 4𝜋2 × (60)2 × 0.02 = 288𝜋2

2 (a)

The maximum velocity of a particle performing SHM is given by 𝑣 = 𝐴𝜔, where 𝐴 is 

the amplitude and 𝜔 is the angular frequency of oscillation.∴                                    4.4 = (7 × 10-3) × 2𝜋 𝑇 ⇒    𝑇 =
7 × 10-3

4.4
×

2 × 22

7
= 0.01 s

3 (b)

Maximum acceleration is given by

                                = 𝑎𝜔2 = 24 ms-2                                        …(i)

Maximum velocity= 𝑎𝜔 = 16 ms-2                                      …(ii)

Dividing Eq. (i) by Eq. (ii)

                   
𝑎𝜔2𝑎𝜔 = 𝜔 =

24

16
=

6

4
=

3

2

Now putting the value of 𝜔 in Eq. (ii), we get

                   𝑎 ×
3

2
= 16

                           𝑎 =
32

3
 m

4 (b)𝑈𝐸 =

1

2
𝑚𝜔2𝑦2

1

2
𝑚𝜔2𝑎2

=
𝑦2𝑎2

=
(𝑎
2

)
2𝑎2

=
1

4
⇒𝑈 =

𝐸
4

5 (b)

Here,      𝑦1 =
1

2
sin𝜔𝑡 +

3

2
cos𝜔𝑡

                      = cos
𝜋
3

sin𝜔𝑡 + sin
𝜋
2

cos𝜔𝑡∴              𝑦1 = sin (𝜔𝑡 +
𝜋
3

)

Similarly,     𝑦2 = 2sin (𝜔𝑡 +
𝜋
4

)
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∴  Phase difference  ∆∅ =
𝜋
3 -

𝜋
4

=
𝜋

12

6 (c)

We have, 𝑇 ∝ 𝑙,∴ 𝑇1𝑇 =
0.01𝑙𝑙

= (1 +
1

100)
1/2

= [1 +
1

2 × 100]∴ % increase in time period

= (
𝑇1 - 𝑇𝑇 ) × 100

=
1

2 × 100
× 100 = 0.5%

7 (d)

Less damping force gives a taller and narrower resonance peak

8 (d)

 KE at the lowest position = 
1

2
 𝑚𝑣2

                                                  =
1

2
 𝑚(3)2 =

9

2
𝑚

When the length makes an angle θ( = 60°) to the vertical, the bob of the pendulum 

will have both KE and PE. If 𝑣 is the velocity of bob at this position and h is the 

height of the bob w.r.t. 𝐵, then total energy of the bob

             =
1

2
𝑚𝑣2 + 𝑚𝑔h                                        

                      

But      h = 𝑙 - 𝑙cos𝜃
                = 𝑙(1 ― cos𝜃)

= 0.5(1 ― cos 60°) = 0.5(1 ― 1

2
) =

1

4
 

60o

|

h
=
(I
-
l
co
s
)

l
-
co
s

l

A

B

Amplitude

Frequency
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𝐸 =
1

2
𝑚𝑣2 + 𝑚 × 10 ×

1

4
 

    =
1

2
𝑚𝑣2 +

5

2
𝑚

According to law of conservation of energy

     
1

2
𝑚𝑣2 +

5𝑚
2

=
9

2
𝑚⇒    

1

2
𝑚𝑣2 =

9

2
𝑚 -

5

2
𝑚 = 2𝑚∴                  𝑢 = 2 ms-1 

9 (b)𝑇 = 2𝜋 𝑙/𝑔;

log𝑇 = log 2 + log𝜋 +
1

2
log 𝑙 -

1

2
log g

Differentiating it we get𝑑𝑇𝑇 =
1

2

𝑑𝑙𝑙 -
1

2

𝑑𝑔𝑔 = ― 1

2

𝑑𝑔𝑔   ( ∴ 𝑙 is constant)

% change in time period

=
𝑑𝑇𝑇 × 100 = ― 1

2

𝑑𝑔𝑔 × 100

= ― 1

2
( -2

100
) × 100 = 1%  (increase)

10 (b)

The spring-mass system oscillates in SHM, its time period is given by

                   𝑇 = 2𝜋 𝑚𝑘
When spring is cut in ratio 1:3, the new time constant is 𝑘′ = 3𝑘∴                

𝑇𝑇′ =
3𝑘𝑘⇒             𝑇′ =

𝑇
3

11 (a)

System is equivalent to parallel combination of springs∴ 𝐾𝑒𝑞 = 𝐾1 + 𝐾2 = 400 and𝑇 = 2𝜋 𝑚𝐾𝑒𝑞 = 2𝜋 0.25

400
=

𝜋
20

13 (c)

The average acceleration of a particle performing SHM over one complete 

oscillation is zero.

16 (a)

It is required to calculate the time from extreme position

Hence, in this case equation for displacement of particle can be written as 𝑥 = 𝑎
sin (𝜔𝑡 +

𝜋
2

) = 𝑎 cos𝜔𝑡⇒ 𝑎
2

= 𝑎 cos𝜔𝑡⇒𝜔𝑡 =
𝜋
3
⇒ 2𝜋𝑇 .𝑡 =

𝜋
3
⇒𝑡 =

𝑇
6

17 (a)
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𝑇 = 2𝜋 𝑙𝑔⇒𝑇 ∝ 𝑙, hence if 𝑙 made 9 times 𝑇 becomes 3 times.

Also time period of simple pendulum does not depend on the mass of the bob

18 (b)

Let 𝑇1 and 𝑇2 be the time period of the two pendulums 𝑇1 = 2𝜋 100𝑔  and 𝑇2 = 2𝜋 121𝑔
[𝑇1 < 𝑇2 because 𝑙1 < 𝑙2]

Let at 𝑡 = 0, they start swinging together. Since their time periods are different, the 

swinging will not be in unision always. Only when number of completed oscillation differs 

by an integer, the two pendulum will again begin to swing together.

Let longer length pendulum complete 𝑛 oscillation and shorter length pendulum complete 

(𝑛 +1) oscillation, for the unision swinging, then (𝑛 + 1)𝑇1 = 𝑛𝑇2

(𝑛 + 1) × 2𝜋 100𝑔 = 𝑛 × 2𝜋 121𝑔 ⇒𝑛 = 10

20 (c)𝐾𝑥 = 𝑚𝑔⇒ 𝑚𝐾 =
𝑥𝑔

So 𝑇 = 2𝜋 𝑚𝐾 = 2𝜋 𝑥
9

= 2𝜋 0.2

9.8
=

2𝜋
7
𝑠
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