S1. Ans.(a)

. T
X = 551n(nt+§)m
Amplitude = S m
w=T

2m

T

w =

T=2—”=25.
Vs

S2. Ans.(a)

T' =2m

S3. Ans.(a)
From x — t graph

A=1T=8

S4. Ans.(d)

n(T); = (n+ DT

(n)Zn\/% =+ 1)271\/%

mMA1)=mn+1)
0.1(n) =1
n=10

No. of oscillation of smaller one

n+1l
10+ 1
11

Solutions

SS.

S6.

S7.

S8.

S9.

S10.

S11.

Ans.(a)
Frequency of K.E. =2 X F

Ans.(c)
ST 200N /M
T = 271\/E =Z sec
kK 5
T = 0.628 sec
Ans.(d)
Displacement () equation is
x = Asin(wt + ¢) ...(i)
dx

i Aw cos(wt + ¢)

r_ d?x
dat?

a = w?Asin(wt + ¢ + m)

= —w?Asin(wt + ¢)

...(ii)
From equation (i) and (ii) phase difference
between displacement and acceleration
ism

Ans.(b)

sinwt and coswt both are periodic
function

Ans.(b)

y = Ay + Asinwt + B cos wt
This S.H.M can be reduced to
y' =y —A, = Asinwt + B cos wt

Hence, resultant amplitude

R = VA2 + B2 4+ 2AB cos 90°

=+VA? + B2
Ans.(d)
In one complete vibration @ the
displacement of the particle is zero. So,
average velocity in one complete
vibration = isplacement _ ye—yi _ )

Time interval T
Ans.(d)

At t =0,y displacement is maximum, so
equation will be cosine function
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So, Vy = w A% —x? &V, = w/A? — x2
Solving these two equation, we get
— ’Vf—sz _2m _ x3—xi
w = P >T=2n vEy2
S16. Ans.(a)
Two consecutive resonant frequencies for
a string fixed at both ends will be
2 and WY o OOV _ 490 — 315
2m 2m s 21l 21l 21 21
w=?=7=5rad/s v
0= 105 Hz
Yy = acos wt
- S17. Ans.(a)
y =3cos—t
2 For S.H.M.
12. Ans. . .
S12 ns.(b) Maximum acceleration = w?4 = «
— 2 — 2
@=w'x=20=w Maximum velocity = w4 =
w =2 a  Aw? 2m
o L — =W =—
T ==—=m sec B ©4 T
@ __2mp
S13. Ans.(b) M
Acceleration = w?x, velocity = wVAZ —x2 | S18. Ans.(c)
A=3cm Displacement, x = A cos(wt)
_ Att=0
Xx=2cm
x = Acos(w x 0)
a=v
x=A
w?x = wVA%? —x2 > wx = VA2 — x2
20 =32 =22 5 20 =5
t
Fi: N
V5 dx : o .
V =—=—-Awsinwt on comparing this
S14. Ans.(b) o . . .
with V =V sin wt [+ sin function starts
Y1 = asinwt from origin]
y2=bcoswt=bsin(a)t+z) ‘
2
Since the frequencies for both S.H.M. are /\ -
same, resultant motion will be S.H.M. —AmI I\_/ t
Now
Amplitude A = \/A? + A2 + 24,4, cos ¢ a= Z—: = —Aw? cos wt
Here Ay =a, A, =D, ¢ = % [ cos function do not starts from origin]
So A =+Va?+ b2
S15. Ans.(a) /\ -
For particle undergoing S.H.M. -Aw’ I I_/ t
V = wVAZ — x2
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