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(b)
1
The potential energy, U =3 kex?
2U = kx?
2U= —Fx (vF= —kx)
v _
or 7= = X
2U
or — tx=0
(d)
y = asin(wt + ¢g). According to the equation
a_a ( )= = T 51
y= 2=>2 = asin(wt + ¢g) 2wt + ¢pg) = ¢ = G or G
Physical meaning of ¢ = % : Particle is at point P and it is going towards B
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Physical meaning of ¢ = 5;” : Particle is at point P and it is going towards O
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So phase difference A¢ = 5—6” - g = %ﬂ =120°
(9

Velocity = acceleration
w\a* - y* = w?y
V@) - (1) = w(1)

5> w=3
T==

21

= Tzﬁ

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



4 (©

If amplitude is large motion will not remain simple harmonic

5 (d)
T=2nﬁ;
g
T=2m| L = 3_1—(§)T’
g+g/3 4g 4
, 2T
ort=\—5
6 (c)

y =AsinPT + B cos PT
Let A=r1cos8,B =rsin6
=y = rsin(PT + 6) which is the equation of SHM

8 (a)
T 3 9 + 2
T=2n\/i=>—2= @:—: m+2=>—=m
k Tl mq 2 m 4 m
8

=>m= gkg =1.6kg

9 (b)
21 3\ 2T L

vmaxzawzaxTz(SOX 10° ) x7=0.15ms'
10 (d)

The displacement of particle, executing SHM,

y = 5sin (4t + g) (1)

. . dy _ 5d . b3
Velocity of particle, 7~ = —sin (4t + 5)

94 = 20 cos (4t + E)

3
Velocity att = (E)
(dy ) 20 cos (4 Ty 2
- — X — —
).t OS\FreT3
=u=20cos(T+3) .(ii)
Comparing the given equation with standard equation of SHM y = asin(wt + ¢),

=5cos (4t +

we getw =4

A 2m T 2 T 2m T (T[)
=—>T=—=T=—>=T=|=

ST w 4 2

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

T T T
u = 20 cos (§+§) =-20 sin§

3
:—20x§:—10x\5

The kinetic energy of particle,
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KE = L2
—Zmu
wm=2g=2x103kg

1
=5 X2X 103 x (-104/3)*

=103%x100x3=3x10'2K.E.=0.3]
11 (a)
In first case, springs are connected in parallel, so their equivalent spring constant
ky,=kq+ k;
So, frequency of this spring-block system is
1
fp = or %

Ykt ky
or fp—ZH -

but ki=k,=k
1 |2k

fo=2 oy -(1)
Now in second case, springs are connected in series, so their equivalent spring
constant

k1k2
k —_—
ki+ k2

Hence, frequency of this arrangement is given by
(k1 + kz)m
or fs=

1
~2m

Dividing Eq. (ii) by Eq. (i), we get
1

s 2m 1
1 [k 2

...(ii)
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12 (b)
Using F = kx 210g = k X 025=>k——g=98 X 4

Now T =21 ;=>m=mk

w L o ogx4—098k
Sm=——X— X 98 X
M™=700 " 472 g
13 (c)
1 k 1 nq my
n=— | _>MNMKK—ss—= |__
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(9

When the displacement of bob is less than maximum, there will two compounding

—

acceleratins a; and a. of the bob as shown in figure. Their resultant acceleration d will be

represented by the diagonal of the parallelogram

T=2m é. When lift is accelerated upwards with accelerationa( = g/4). Then effective

acceleration due to gravity inside the lift

5
=gt+a= g+§=—g
. T1=2m
b 4/5g f \f \f

(c)

The total time from A to C
tac =t + tpc

= (T/4) + tpc

Where T = time period of oscillation of spring mass system

tgc can be obtained from, BC = ABsin(2r/T)tg¢

. BC 1 ) T
Putting a5 =3 we obtain tg. = o

=>tAc=T T 27'[_
27127 3%
(b)
%T=w2;T=4T”2><T=4T”2= constant
(b)

Maximum force on body while in SMH
=mw?a=0.5x (2n/2)?x02=1N
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Maximum force of friction = umg = 0.3 X 0.5 X 10=1.5N

Since the maximum force on the body due to SHM of the platform is less than the
maximum possible frictional force, so the maximum force of friction will be equal to the
maximum force acting on body due to SHM of platform ie, 1 N
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B D C C D C A A B D
Q 11 12 13 14 15 16 17 18 19 20
A A B C C B C C B C B
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