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SIMPLE PENDULUM

Pendulum clock shows correct time at O°C. At a higher temperatur e the clock

1) Losestime

2) Gainstime

3) Neither gains nor loses time

4) All the above are possible depending on the co-efficient of linear expansion of the pendulum

A second’s pendulum is taken from the surface of the earth to that of the moon. In order to
maintain the period constant
1) Length of the pendulum has to be decreased

2) Length of the pendulum has to be increased
3) Amplitude of the pendulum has to be increased
4) Amplitude of the pendulum has to be decreased

If iron sphereisreplaced by wooden spher e of same mass, time period
1) Increases 2) Decreases 3) Remains same 4) None of the above

The bob of a smple pendulum of period T is given a negative charge. If it is allowed to
oscillate with an identical charge at the point of suspension, the new time period will be
1) Equa T 2) morethan T 3) lessthan T 4) infinite.

The time period of a pendulum in stationary lift is 'T', if lift starts accelerating in the

downward direction, the time period will

1) Increase 2) Decrease 3) No change 4) Nothing certain
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I dentify the correct statement among the following

1) The greater the mass of the pendulum bob, the shorter isits frequency of oscillation

2) A simple pendulum with a bob of mass 'm' swing with angular amplitude of 40°. When its

angular amplitude is 20° the tension in the string is less than Mg cos 20°

3) As the length of a simple pendulum is increased, the maximum velocity of its bob during its

oscillation will also increase

4) The fractional change in the time period of a pendulum on changing the temperature is in

independent of the length of the pendulum
Therestoring force which bringsthe bob towar ds the mean position is equal to
1) weight of bob
2) Radial component
3) Tangential component of weight of bob
4) Resultant of radial and tangential component of weight of bob

To show that a simple pendulum isin a smple harmonic motion it is necessary to assume
that

1) The length of the pendulum is small

2) The mass of the pendulum is small

3) The amplitude of oscillation is small

4) The acceleration due to gravity is small

A simple pendulum hanging freely and at rest isvertical becausein that position

1) K.Eiszero 2) K.E minimum 3) P.E.iszero 4) P.E. minimum

A second’s pendulum is taken from the surface of the earth to that of the moon in order to

maintain the period constant

1) the length of the pendulum has to be decreased 2) the length of the pendulum has to be
increased

3) the amplitude of the pendulum should be decreased 4) no change is required
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(A): A hollow sphereisfilled with water through a small holein it. It is suspended by along
thread and as the water flows out of the hole at the bottom, it is that the period of

oscillation first increases and then decr eases.
(R): Thetime period depends on the effective length of the pendulum.
(1) Both A and R are true and R is the correct explanation of A.
(2) Both A and R aretrue but R is not the correct explanation of A
(3) Aistruebut Risfalse
(4) A isfalsebut Ristrue

(A): The bob of a pendulum isimmer sed in a non viscous liquid (denser than water)

completely. Time period of pendulum increases
(R): Effective acceleration dueto gravity increases
1) A andR aretrueand R is correct explanation for R
2) A istruebut Risnot correct explanation for A
3) AistrueRisfalse
4) A isfalsebut Ristrue
(A): The metal bob of pendulum is positively charged and made to oscillate over a positively

charged plate. Itstime period increases

(R): Time period in the given caseisgiven by T = 2n

1) Both A and R aretrue and R is correct explanation for A
2) Both A and R are true but R is not correct explanation for A

3) Alistruebut Risfalse 4) A isfalsebut Ristrue
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14. A simple pendulum is under acceleration. The time period of a stationary pendulum is T

and the modified period T1 Match theratio TYT for various situations.

TUT Situation

@ [-2— () Freefall of alift
g-a

(b) \/g (f) vehicle moving horizontally with acceleration
g

(C) o (9) Lift with acceleration moving up

(d) 9 (h) Lift with acceleration moving down

(1) ah,b-g,c-e, df (2 ag,b-ecf,dh (3)ah, bf cedg (4) ag b-h ce df
15. Pendulum beating seconds at the equator (g =978 cm / secz) istaken to Antarctica (g = 983
cm/ secz), itslength isto beincreased by

1)0.1cm 2)0.2cm 3) 0.4cm 4) 0.5cm

16. The mass and diameter of a planet are twice that of the earth. What will be the time period

of oscillation of a pendulum on this planet, if it isa second’s pendulum on earth?

1) V2 Sec 2) 2 sec 3) 4) 2 \2sec

1
——SeC
V2
17. If a simple pendulum of length ‘I’ is about to start to make SHM, when it is brought a

position so that its length has maximum angular displacement * &’ If the mass gf the bob is

‘m’”’, then the maximum K_.E at its mean position is - [ m—

1) %m[la) 2) %mgl sin 6 3)2mgl 4)mgl (1—cos 8)

18. Thetime period of simple pendulum is‘T’. When the length increases by 10 cm, its period
isT1. When thelength is decreased by 10 cm, itsperiod isTo. Then therelation between T,

Tiand Tois

2 1 1 2 1 1
1) S=—+= 2S=——-= 32T2=T12+Ty2 4)2T2=T12-T52
)TZ T12 T22 )TZ T12 T22 ) l 2 ) 1 2
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A simple pendulum has a time period ‘T’ in vacuum. Itstime period when it is completely

immersed in aliquid of density one —eighth of the density of the material of the bob is

1)\/gT 2)\/§T 3)\/§T 4)\/gT

The bob of a simple pendulum is displaced from its equilibrium position O to a position Q
which is at height h above O and the bab is then released. Assuming the mass of the bob to
be m and time period of oscillations to be 2.0 sec, the tension in the string when the bob

passesthrough Ois

1) m(g+ry2gh)
2) m(g+y7%gh)

~.Q
{”2 \ \
3) m[Q*‘ 79h] o N)}h
4) m[gﬂ%zgh]

A cylindrical piston of mass M dslides smoothly inside a long cylinder closed at one end,
enclosing a certain mass of gas. The cylinder is kept with its axis horizontal. If the piston is
disturbed from its equilibrium position, it oscillates ssimple harmonically. The period of

oscillation will be

B Mh
) 1=22 [ﬁ) - h—

2) T=2r (%} Gas —

3) T=22 (%j

4) T =2zJMPhA
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A sphere of radiusr iskept on a concave mirror of radius of curvature R. The arrangement
is kept on a horizontal table (the surface of concave mirror is frictionless and diding not
rolling). If the sphere is displaced from its equilibrium position and left, then it executes

SH.M. The period of oscillation will be

1 2z [M] 2) 2z (EJ
W oo W g
rR R
3) 2z (?j 4) on (Ej
A U tube of uniform bore of cross-sectional area A has been set up vertically with open ends

facing up. Now m gm of a liquid of density d is poured into it. The column of liquid in this

tube will oscillate with a period T such that

1) T=2;z\/E 2) T-27/MA
g gd

3) Tzzfzfﬂ &) T2z M_
gdA 2Adg

A simple pendulum ishanging from a peg inserted in a vertical wall. Itsbob isstretched in

horizontal position from the wall and isleft free to move. The bob hitson the wall the

coefficient of restitution is—2 . After how many collisionsthe amplitude of vibration will

V5

become less than 60°
1) 6 2) 3 3)5 4) 4
A simple pendulum has time period T;. The point of suspension is now moved upward

2
according to equation y=kt? wherek =1m/sec?. If new time period is T, then ratio % will be
2

1) 2/3 2) 5/6 3) 6/5 4) 3/2
KEY
1)1 2) 1 31 41 5) 4 6) 3 7)3 8) 4
9)1 1001 111 12)2 13)1 141 154 16)4

17)4  18)3  19)4 2001 21)1  22)2  23)4  24)2

25) 3

www.sakshieducation.com



15.

17.

18.

g 983-978

7’ 10

glecg/2

LF
T, Vg

2 [gr2 1

T, Vg 2

To= 2V2 sec
mgl (1—cosé)
Tol

(1 +10) o< T;2
(1-10)o< T2

2T2=T72+T;
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2

=mg+mve (V=

Tension in the string when bob passes through lowest point = T=mg + m‘r’

rm)

putting v = /2gh and a)==2_|_—”:—:77:

we get T =m(g+7zy/2gh)

Let the piston be displaced through distance x towards | eft, then volume decreases,
pressure increases. If AP isincreasein pressure and Av isdecrease in volume, then
considering the process to take place gradually (i.e.

isothermal)

PV, =P,V, = PV =(P+AP)(V —AV)

= PV =PV + APV — PAV — APAV

= AP.V-P.AV =0 (neglecting Ap.av)

AP(Ah) = P(AX) = AP = %

This excess pressure is responsible for providing the restoring force (F) to the piston of mass

M.
Hence F=AP.A= %

Comparing it with | Fl=kx = k = Ma? :%

:a):Jﬂ :>T:27r1/M—h
Mh PA
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22. Tangential acceleration, a, =-gsing =—-gé

X
(R-1)

a =g

Bis small

Motion is S.H.M., with time period

T:Zﬂ'\/dISplacemem :27rl X _op |REF \
accelerati on V ox g O

(R-1)

mg mg cos 6

23. If the level of liquid is depressed by y cm on one side, then the level of liquid in column P is
2y cm higher than B as shown.

The weight of extraliquid on the sideP = 2Aydg

Thisisthe restoring force on mass M.

-. Restoring acceleration = %

Thisisthe condition of SHM i.e. ac«-y.

Hence time period T = 27 |-Displacement
| Acceleration |
y M
—or / T=2z |- M
2Aydg o y 2Adg
M
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h,

From the relation of restitution — =e¢* and

2n
h 2
h, =h,(1-cos60°) = L =1-cos60°=|—
n 0( ) ho [\/gj

n n
= 1_l:(ij = 1_(2
2 \5 2 5

Taking log of both sides we get
logl-log2=n(log4 —log5)
0-0.3010 =n(0.6020 —0.6990)

O 3010
0.097

-0.3010 =-nx0.097 = n =3.1=3

y:KtZ:sszzy:ay:zK: 2 x 1=2m/& (- K= 1)

Now, T1—27r\/7 and T, =27 !
(g+a,)

Dividing, - /9+av \f
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