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6.1 Circular Motion

Question Paper

Course DPIB Physics
Section 6. CircularMotion & Gravitation
Topic 6.1CircularMotion
Difficulty Hard
Time allowed: 60
Score: /42
Percentage: /100
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Questionla
A proton of mass m moves with uniform circular motion. Its kinetic energy is Kand its orbital periodis T .

(a)
Show that the orbital radius ris given by:

KT?
I‘=
2mm
(2]
[2 marks]
Question1b
The proton moves in a clockwise circle of circumference 1.25 mm. The net force on the proton is 65 fN.
(b)
Determine thelinear speed of the proton.
[3]
[3marks]
Questionlc
()
Calculate the proton's orbital frequency.
(3]
[3marks]
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Question1d
(d)
(i)
State the mechanism by which protons are made to travelin circular paths.
(1
(ii)
Comment on the work done on the proton by this mechanism.

[2]
[3marks]
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Question 2a

Asmallballis attachedto a stringand moves in a horizontal circular path. It completes onerevolution every 2.5 s, with the
stringatan angle 9to the vertical.

(a)
Calculatethe orbitalradius rif 9=12°.

You may wish to use the following data:

. _sin6
o= Cos 0
[3]
[3marks]
Question 2b
(b)
Show that thelength of the string/is given by:
g
®? cos 0
You may wish to use the following data:
o 9= sin 6
o= os 6
(2]
[2 marks]
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Question 2¢c

The equationin part (b) seems to suggest that the length of the stringlis dependent on the angle it makes to the vertical, 6.

(c)

Comment on therelationship between the length of the string/and the angle it makes to the vertical, 6.

(2]
[2 marks]
Question 3a
Amarblerolls from the top of a bowling ball of radius R.
(a)
Show thatwhen the marble has moved so that thelinejoiningit to the centre of the sphere subtends an angle of to the
vertical, its speedvis given by:
v=./2gR(1 = cos 0)
(3]
[3marks]
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Question 3b

(b)
Deducethat, attheinstant shownintheimagein part(a), the normalreaction force N on the marble from the bowling ballis
given by:

N=mg(3 cos - 2)

[4]
[4 marks]
Question 3¢
(c)
Hence, determine the angle #at which the marble loses contact with the bowling ball.
(2]
[2 marks]
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Question 4a

The 'loop-the-loop'is a popularride at amusement parks, involving passengers in cars travellingin a vertical circle.

Entry Exit
into loop from loop
—

Theloop has aradius of 8.0 mand a passenger of mass 70 kg travels at 10 m s~'when at the highest point of the loop.

(a)
Calculate, at the highest point:

(i)
the centripetal acceleration of the passenger,

(1
(if)
the force that the seat exerts on the passenger.

[2]
[3marks]

Question 4b
(b)
Stating any assumptions required, calculate the speed of the passenger at the point marked 'exit from loop' in part (a).
[3]
[3marks]
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Question 4c
Operators must ensure that the speed of the vehicle carrying passengers into the loop-the-loopis above a certain value.

(c)
Suggestareason for this, and determine the minimum required speed.

[2]
[2 marks]

Question 5a

Apopulartricktoimpress young observers is to swing a bucket of waterin a vertical circle. If the bucketis swung fast
enough, nowater spills out.

(a)
Estimate the minimum linear speed v required to swing a bucketin a vertical circle, such that no water spills.
(3]

[3marks]
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Question 5b

When the bucket of wateris stirred with a spoon in uniform circular motion near therim, the level of waterin the bucketis
observedto change from a flathorizontal dashedline to a curved solidline, as shown.

Bucket

Flat water surface

Curved water surface

(b)
By considering the circular motion of a fluid particle in the water, explain this observation using relevant physical principles.
[4]

[4 marks]

Page 9 of 9

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

