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6.1 Circular Motion

Question Paper

Course DPIB Physics
Section 6. CircularMotion & Gravitation
Topic 6.1CircularMotion
Difficulty Medium
Time allowed: 60
Score: /49
Percentage: /100
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Questionla

Aleadballof mass 0.55 kgis swunground on the end of a string so that the ballmoves in a horizontal circle of radius 1.5 m.
Theballtravels ata constantspeedof 6.2ms™.

(a)

Calculate the time taken forthe string to turn through an angle of 170°.

[3marks]
Question1b
(b)
Calculate the tensionin the string.

[2 marks]

Questionlc

The string will break when the tension exceeds a maximum tension. The ball makes three revolutions persecond at the
maximum tension of the string.

(c)
Calculate the tension above which the string will break.

[2 marks]
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Question1d

(d)

Describe, usingjust one of Newton’s Laws, why the ballis accelerating even whenits angular speedis constant.
You may wish to draw a diagram to clarify your answer.

[3marks]

Question 2a
(a)

Explain why a particle movingin a circle with uniform speedis accelerating.

[2 marks]
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Question 2b

The diagram shows a fairgroundride called a Rotor. Riders stand on a wooden floorand lean against the cylindrical wall.

Direction of rotation
B E—

2 &N

Cylindrical —_ |
wall

Wooden ~_|

floor

S’

The fairgroundride is thenrotated. When theride is rotating sufficiently quickly the wooden flooris lowered. The riders remain

pinned to the wall by the effects of the motion. When the speed of rotation is reduced, theriders slide down the wallandland
onthefloor.

Attheinstant shownin below therideis rotating quickly enough to hold arider at a constant height when the floorhas been
lowered.

———Wall

(b)
Explain why theriders slide down the wall as the ride slows down.

[2 marks]

Page 4 of 11

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



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

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2¢c

Arotor accelerates uniformly from rest to maximum angular velocity of 3.6 rads s~'. At the maximum speed the centripetal
accelerationis 35 ms2.

(c)

Calculate the diameter of therotor.

[2 marks]

Question 2d

The diagram shows the final section of a roller coasterwhich ends in a verticalloop. Cars on theroller coasterdescend to the
start of theloop and then travel aroundit.

o e

™

wction of travel
c

A

As the passengers move aroundthe circle from Ato B to C, thereaction force between exerted by theirseat varies.

(d)
State the position at which this force will be a maximum and the position at which it will be a minimum. Explain your answers.

[4 marks]
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Question 3a

Acentrifugeis oftenusedin astronaut training. This is to simulate Earth’s gravity on board the space station. The astronauts
sitin a cockpit atthe end of each arm, each rotating about an axis at the centre.

Astronaut

Atits top speed, the centrifuge makes 1full rotation every 2.30 s.

(a)

Calculate the frequency of the centrifuge. State an appropriate unit and express youranswer to an appropriate number of
significant figures.

[3marks]
Question 3b
(b)
Calculate the angular speed of the centrifugeinrads™'.
[2 marks]

Page 6 of 11

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



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

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 3¢

Eachastronautis placed 6.30 mfrom therotation axis.

(c)

Calculate the magnitude of the centripetal acceleration on each astronaut.

[2 marks]
Question 3d
(d)
Sketch the direction of the acceleration on each astronaut.
[1mark]
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Question 4a

Asection of aroller coaster carries a passengerover a curvein the track. Theradius of curvature of the path of the passenger
israndtherollercoasteris travelling at constant speedv. The mass of the passengeris m.

Passenger

Path of
passenger

Centre of curvature
(a)
(i)

Draw the forces that act on the passengeras they pass over the highest point on the curved track.

(if)
Write down an equation that relates the contact force Rbetween the passengerandthe seattom, v,rand the
gravitational field strength, g.

Passenger

Seat

[2 marks]

Question 4b

At a particular point on the track, the car moves with alinear velocity of 22 m's=!. The reaction force between the carand the
track at this pointis 210 N and the passengerhas a mass of 65 kg.

(b)
Calculate the distance from the passenger to the centre of curvature of the curved track.

[3marks]
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Question4c
(c)

State and explain what would happen to the magnitude of Rif the rollercoaster passed overthe curved track at a higher
speed.

[2 marks]

Question 4d

When therollercoaster passes overa curved section of a track above a certain speed, the passengeris momentarily lifted off
theirseat and experiences weightlessness.

(d)
Calculate the speed at which therollercoaster must be travelling for the passengerto experience weightlessness.

[3marks]
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Question 5a

The London Eye shownin the diagram has aradius of approximately 68 m and the passengers in the capsules travel at an
angularspeedof3.5x103rads™.

(a)

Calculate the speed of each passengerin the capsules.

[2 marks]

Question 5b
Assumethe London Eyeis rotating clockwise.

(b)
Sketch the following on any capsule:

(i)  Thedirection of the centripetal force F

(i)  Thedirection of thelinearspeedv.

[2 marks]
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Question 5¢
Each capsule weighs about 98.1kN.

(c)
Calculate the centripetal force on an empty capsule.

[3marks]

Question 5d

Dan has travelled to London to watch an exciting Physics show. Being an eager tourist, he arrives early and plans toride the
London Eye. When he gets to the front of the queue however, herealises he only had 40 minutes before he needs to leave for
the show.

(d)
State, with a calculation, whether Danis still able to ride the London Eye andleave to see the show on time.

[4 marks]
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