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Ans.
Sol.

A rod of mass ‘M’ and length "2L" is suspended JEE Main 09-Jan-2019-Evening

at its middle by a wire. It exhibits torsional
oscillations: If two masses each of 'm' are
attached at distance 'L/2' from its centre on both
sides. 1t reduces the oscillation frequency by

20%. The value of ratio m/M is close to :
(1)0.17 (2) 0.37 (3) 0.57 (4) 0.77
(2)

Frequency of torsonal oscillations is given by

E=

f|= K
M(2L)
12
f, = ’k
M(2L) .
( L) +2m[ )
2 2
£, = 08 f,
M _0375
M
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Ans.

Sol.

.

A particle is executing simple harmonic motion
(SHM) of amplitude A, along the x-axis, about
x = 0. When its potential Energy (PE) equals

kinetic energy (KE), the position of the particle
will be :

A 4 el
(1) 5 (2) 22 (3) NG (4) A
(3)

Potential energy (U) =

l
2

= Lo 2 )
Kinetic energy (K) = -,;kA ——kx

According to the question, U = k

. L =lkA3 o
5 7 )

- - -

kx?

A

x:iﬁ

~. Correct answer is (3)

JEE Main 09-Jan-2019-Evening
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14.

Ans.

A particle executes simple harmonic motion with  JEE Main 10-J an-2019-Evening
an amplitude of 5 cm. When the particle 1s at 4 cm

from the mean position, the magnitude of its

velocity in ST units is equal to that of its acceleration.
Then, its periodic time in seconds 1s :

(1) Zn

3

gy 258

(- 3

(4)
v=nvA® —x’
a = —x

vl = [af

ovA® —x’ =o’x
2 - x2 = @2
52 - 42 = 0*(4?)
= -3 W X4
T =2n/o®

) éﬂ
78
81
(4) 3
__ . ¥1)
. 12)
. (3)
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20.

Ans.

Sol.

A particle undergoing simple harmonic motion JEE Main 11-Jan-2019-Morning

has time dependent displacement given by

il

x(t)=Asin 90" The ratio of kinetic to potential

energy of this particle at t = 210 s will be :

l
1) 2 Y= 3) 3

(1) (2) 9 (3)
(3)

| —— ,
k = ;m{u'ﬁ‘ cos™ ol

| Sl R
1] = ?mm‘ﬂ‘ sin- i

k : ; 1
—=cot” ol = m['i{fll{l] = —
40 3

Hence ratio 1s 3 (most appropriate)
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29,

Ans.

Sol.

A body of mass 1 kg falls freely from a height
of 100 m on a platform of mass 3 kg which is

mounted on a spring having spring constant
k =1.25 » 10% N/m. The body sticks to the
platform and the spring's maximum
compression is found to be x. Given that
g = 10 ms—, the value of x will be close to :

(1) 4 cm JEE Main 11-Jan-2019-
(2) 8 cm Morning

(3) B0 cm

(4) 40 cm

(1)

Velocity of 1 kg block just before it collides

with 3kg block = /2gh =+/2000 m /s

Applying momentum conversation just before
and just after collision.

12000 =4y = v = EL}LH] m/s

Initial compression of spring
1.25 x 106 x, = 30 = x, = 0

applying work energy theorem,
W, + W, = AKE

]. i .
— 40 x x + ;xl.zﬁxm“m-—x-n

:ﬂ—lx gy’

7.

MY s I
solving x = 4 cm e/ a ra_
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5. A simple pendulum of length 1 m 1s oscillating  JEE Main 11- Jan-2019-Evening
with an angular frequency 10 rad/s. The

support of the pendulum starts oscillating up
and down with a small angular frequency of
| rad/s and an amplitude of 10~ m. The relative
change in the angular frequency of the

pendulum is best given by :-

(1) 107 rad/s
(2) 107" rad/s
(3) 1 rad/s
(4) 107 rad/s
Ans. (1)
Sol. Angular frequency of pendulum A = %Ex i)
~ B
0= EFE’ [, = angular frequency of support]
| 2Am°
| Aw = —x m'xlﬂﬂ
e M wSaral
b
© 2gq Aw = 10 rad/sec. e -n
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1. Two light identical springs of spring constant
k are attached horizontally at the two ends of
a uniform horizontal rod AB of length ¢ and
mass m. The rod is pivoted at its centre '0" and
can rotate freely in horizontal plane. The other
ends of the two springs are fixed to rigid
supports as shown in figure. The rod is gently
pushed through a small angle and released. The
frequency of resulting oscillation is;

L [oK :
(1) 2ZmYm ¥
) L [ \
() 27 ¥ m n
| |k B
() sl
2mym
— JEE Main 12-Jan-2019-
4) .. Morning
( 2r ¥ m
Ans. (1)

Sol.

— —ZK;{é cosO

2
'c:[K; ]Bz—CB

—
K/¢?
f_i E_L 2
— 2V 1 zn\wz
12

1 foK
2ty M



Ans.

Sol.

A simple harmonic motion is represented by: JEE Main 12-Jan-2019-Evening

y = 5(sin3nt+ /3 cos3nt) cm

The amplitude and time period of the motion are:

1) 5 E“- 2) 5 Eq
(1) Scm, 5 (2) S5cm, 3.
3) 10 % 4) 10 2.
(3) 10cm, 5 (4) 10cm, 3
(4)
s s
: T
/3 r Amplitude = 10 cm
2n 2n 2

y:S[sin(3nt}+\/§ 205(31':{}] T = Rt
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17. A damped harmonic oscillator has a frequency
of 5 oscillations per second. The amplitude

drops to half its value for every 10 oscillations.

The time 1t will take to drop to of the

1000
original amplitude 1s close to :-
(1) 100s (2)20s (3)10s (4) 50 s
JEE Main 8-April-2019-Evening
Sol. A= Age

Ay Mt
= 5 after 10 oscillations

-+ After 2 seconds
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A= A
A
Mm—L =yt
& b
F
/n1000 =12
2
2{31”nlﬂ]=t
fn2
6/nl0 t
n2
t = 19.931 sec

t = 20 sec
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JEE Main 9-April-2019-Morning

ﬁl-

A simple pendulum oscillating in air has period T,
The bob of the pendulum is completely immersed Sol.
in a non=viscous liquid. The density of the liquid is

i
16 th of the material of the bob. If the bob is inside

liquid all the time, 1ts period of oscillation in this
liquid is :

l j

4T, |— 2T, i1

(1 7 (2) =
(3) V14 )< V14

J L
For a simple pendulum T = 2xn g_
eff

situation 1 : when pendulum is in air = g = g
situation 2 : when pendulum is in hquid

p]iquid l ] ]‘Sg
ﬁ- m = ] — —_ l — e —_ —
L

' Zn\‘ 15g/1
T

—_F':aT'—ﬂ
L J15

z wSaral

2T



https://youtube.com/esaral?sub_confirmation=1

JEE Main 10-April-2019-Morning

18.

Sol.

The displacement of a damped harmonic
oscillator is given by

X(t)=e V1t cos (10nt + &). Here t is in seconds.
The time taken for its amplitude of vibration to
drop to half of its initial value 1s close to :

(13w €217 8 (3)27s  (4)4s
Aﬂ

In2 = 0.1t
t=10In2 = 6.93 = 7 sec
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14.

Sol.

A spring whose unstretched length 1s / has a JEE Main 12-April-2019-Evening

force constant k. The spring is cut into two
pieces of unstretched lengths [, and [, where,
[, = nl; and n 1s an integer. The ratio k,/k, of
the corresponding force constants, k, and k,
will be :

1 ]
(LY (2) n2 (3) — (4) n
n n
: <
L= ¢,
C
1'{1:E
k, Cf, (, 1
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