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1 ()
Maximum force = mw?a = m4nv?a
=1 x 4m? x (60)% x 0.02 = 28872
2 (a)
The maximum velocity of a particle performing SHM is given by v = Aw, where 4 is
the amplitude and w is the angular frequency of oscillation.

4.4 = (7% 103) x 2n/T

2

=> T= =0.01

4.4 7

3 (b)
Maximum acceleration is given by
= aw’ = 24 ms™ ..(0)

Maximum velocity= aw = 16 ms™ ..(ii)
Dividing Eq. (i) by Eq. (ii)

aw? 24 6 3

w = =-=
aw 16 4 2
Now putting the value of w in Eq. (ii), we get

3
a><5=16
_32
a=—5m
4 (b)
2
2,2
U mowys 2 (E) 1 E
zm(uza2 a a
5 (b)
1
Here, y1=Esina)t+§cosa)t

= cos g sin wt + sin% cos wt
e ™
y1 = sin (wt + 3)
Similarly, 1y, =+/2sin (wt + %)
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~ Phase difference A¢ = % - % =17

(o)
We have, T « \ﬂ,

T oo
o l

1 \/2 1
_(1+ﬁ) _[1+2x100]

~ % increase in time period
T:1.T
= ( ) X 100

T

X 100 = 0.5%

T~ 2x100
(d)

Less damping force gives a taller and narrower resonance peak

Amplitude

Frequency

(d

b 1
KE at the lowest position = > mv?

- 2_2
=5m(3)" =5 m

When the length makes an angle 6( = 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
=-mv° + mgh
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But h=1[-Ilcos@
=1(1— cosB)
= 0.5(1 — cos60°) = 0.5(1 — ) =

A=
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1 1
E=Emv2+m><10xz
_1 2.5
=-mv°+-m

According to law of conservation of energy

1 5m 9

Emv +——5m

= %mv2 =§m-§m= 2m
- u=2ms"’
9 (b)

T =2m\/l/g;

1 1
logT = log2 + logm +§logl -Elogg

Differentiating it we get

dT 1dl 1dg 1 dg .

= =37" E? = ——— (-~ lis constant)
% change in time perlod

_ar 100 = 1dg 100

== X =27 X

= _1(100) X 100 = 1% (increase)

2
10 (b)
The spring-mass system oscillates in SHM, its time period is given by

m
T=27r\/%

When spring is cut in ratio 1:3, the new time constant is k' = 3k
r 3k

T — K

T
= T'=173
11 (a)
System is equivalent to parallel combination of springs
eq—K1+K2 400 and

T =21 |— 0.25
«/ «/ 2400

13 (c)
The average acceleration of a particle performing SHM over one complete
oscillation is zero.
16 (a)
[t 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 (wt +Z) = a cos wt
2
21 T T

a T
S—=acoswtawt=—>—.1t=—->t=—
2 3 T 3 6

17 (a)
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T=2n é:T < \ﬂ, 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 T, be the time period of the two pendulums T, = 2r l 3 and T,=2m | gl

[T, < Ty because 1 < ]

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)T; =nT;

(n+1) x2m [@=nx2n E:nzlo
g g
(©

20
m x
Kx = mg:> — ==
SoT = an Zn\[ \/7
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