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6.1 Circular Motion

Question Paper

Course DPIB Physics
Section 6. CircularMotion & Gravitation
Topic 6.1CircularMotion
Difficulty Hard
Time allowed: 20
Score: /10
Percentage: /100
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Question1

Aparticle rotates clockwisein a horizontal circle of radius rwith a constant angularvelocity w. The particleis at S at time zero
and atP attimet. Qrepresents the projection of point P onto the diameterthrough S. Measured with respect to the centre of
orbit O, the displacement, linearvelocity andlinear acceleration of Q along OS are x, vand a respectively.

P
Which of the following sets of expressions is correct?
X v a
A I cos ot —ro sin ot ro? cos ot
B. I cos ot —ro sin ot —rw? cos ot
c rsin ot —I® COS wt —rw? sin ot
D. rsin ot 1 cos ot r®? sin ot
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Question 2

Asimple pendulum consists of a bob of mass m at the end of a lightinextensible thread of length d. The bob swings through
point Y with velocity vand comes to an instantaneous rest at point X, where the string is just taut.

Whatis the tensionin the thread as the bob passes point Y?
A.mg
B.2mg
C.3mg

D.4mg
[1mark]

Question 3
Aparticle travels in a circular pathin a magnetic field with radius x and centripetal acceleration a.

Whatis the time taken for15 complete rotations?
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Question4
Amass m,is attached to one end of a light extensible string of length x. When the mass rotates with alinearspeedvina
horizontal plane, an extension Axis obtained.

Which of the following shows the correct expression foranothermass my, if itis attached to the same light extensible string
androtated with the samelinearspeedv butrotates at twice theradius as that produced by m;?

2m1(x+ Ax)
AT ST A
2m (2x+ Ax)
SIS T A
4m1(x+ Ax)
CmT T Ax
2m1(x+2Ax)
Dom =
[1mark]
Question 5

Two bobs Aand B, of equal mass, are connected by a light inextensible string of length .
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Bob Ais tied to a nail at the centre of a smooth table by anotherlight, inextensible string of length 3/. The bobs are then set
into uniform motion on the surface of the table with the same angularvelocity.

Whatis theratio of the tensionin the string connectingbob Aand B to thatin the string connecting bob A to the nail?
AT:2
B.3:4
C.4:7

D.4.9
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Question 6
An aircraft moves in a horizontal plane at a constantlinear speed v and makes a turn of radius r.

Which of the following expressions is true for the tilt angle 6?

You may wish to use therelationship:

A fxr

1
B.Oox—

r
C.tan Qxr

1
D.tan 6 «x —
r
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Question?7
The maximum speed for a car to safely move round a cornerwhen the roadis dry is 10 ms~!. The maximum frictional force
between theroad surface and the wheels of the caris halved when theroadis wet.

Whatis the maximum safe speed fora carto goroundthe cornerwhen theroadis wet?
A.\/2 ms
B.2\/2 ms™
C.5¢/2 ms™
D.10,/2 ms™!
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Question 8
Aconkerattachedto astringis whirledin a vertical circle at constant speed.
Which of the following correctly shows the variation of the tension Tin the string with the angular displacement 6?
T A T B
™ 2T 0/rad m 2w §/rad
T ¢ T P
™ 2T 0/rad m 2w §/rad
[1mark]

Question 9
Asmallobjectis attached to a stringand whirledin a vertical circle at a constant speed. The magnitude of the net force Fon
the object at the top of the circleis given by:

Ftop =T+ mg

Where Tis the tensionin the string, mis the object's mass and gis the acceleration of free fall.

The magnitude of the net force on the object at the bottom of the circleis given by:

Which of the following statements is correct?
A.The net force on the object at the bottom of the loopis greater than the net force at the top
B.The net force on the object decreases as the object moves from the bottom to the top of the loop
C.Thenetforce onthe object at the top of theloopis greater than the net force at the bottom
D.Thenetforce onthe objectis the same atthetop and atthe bottom of the loop
[1mark]
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Question 10
Two masses myand m are fixed on a horizontal circularrotating platform. m»is half as massive as myandis fixed at a distance
three times as farfromthe centre as my. The net force on myis Frand the net forceon myis F.

Which of the following statements is correct?

1
A.F1=EF2

_1
B-Fl‘E 2

_2
C-Fl‘E 2
D.F1=2F2
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