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2.3 Work, Energy & Power

Question Paper

Course DPIB Physics
Section 2.Mechanics
Topic 2.3Work, Energy & Power
Difficulty Medium
Time allowed: 80
Score: /61
Percentage: /100
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Questionla

Abox of mass 5.8 kg with initial speed 7.2 m s~' begins to move up a smooth incline.

7.2 mS"I 0.65 m
—_—

The box is momentarily brought to rest after colliding with a spring of spring constant 210 N m~". It stops a vertical distance of
0.65 maboveits initial position.

(a)
()

Calculate theinitial energy of the box

(i)

Determine an equation for the final energy of the box when it collides with the spring

[4 marks]
Question1b
(b)
Hence, or otherwise, calculate the amount by which the springis compressed.

[3marks]

Page 2 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

Questionlc

Thereis now a constant frictional force of 16 N opposing the motion of the box as it moves along the slope uphill part of its
path.Theinclineis atan angle of 22° from the horizontal.

(c)
Calculate the magnitude of the work done on the box as it travels uphill.

[3marks]
Question1d
(d)
Hence, or otherwise, calculate the new amount by which the springis compressed.

[3marks]
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Question 2a

Some cargo ships use kites working togetherwith the ship’s engines to move the vessel.

Kite

Direction
of travel
<

The tensionin the cable that connects the kite to the shipis 350 kN. The kite is pulling the ship at an angle of fto the
horizontal. The ship travels at a steady speed of 3.9 m s~'when the ship’s engines operate with a power output of 5.7 MW.

(a)
Calculate the angle 0if the work done on the ship by the kite when the ship travels for 5 minutes, before the engines are cut
off,is 355 MJ.

[3marks]
Question 2b
(b)
When the shipis travellingat 3.9 ms~', calculate the power that the kite provides.

[3marks]

Question 2¢
(©)

Hence calculate the percentage of the total powerrequired by the ship that the kite provides.
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[3marks]

Question 2d

Thekiteis taken down and nolonger produces a force on the ship. Theresistive force F that opposes the motion of the ship is
relatedto the speedv of the ship by

F=kv
wherekis a constant.

(d)
Show that, if the power output of the engines remains at 5.7 MW, the speed of the ship will decrease to about 3.5 ms™".
Assumethatkis independent of whether the kiteis inuse ornot.

[3marks]
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Question 3a

The arrangement shown below is used to test golf club heads.

Centre of mass
of club head

Club head

The shaftof aclubis pivoted and the centre of mass of the club headis raised by a height h before beingreleased. The club
headthen falls back to the vertical position where it strikes the ball.

(a)
Calculate the maximum speed of the club head achievedwhen h =75 cm.

[3marks]
Question 3b
(b)
Explain why, inreality, the speed of the ball willnot be the same as the maximum speed of the club head.
[3marks]
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Question 3¢

The optimallaunch angle for a projectile, such as a golf ball, is 45°. Another experiment is carried out with a golf club that has
ashaftl.14 mlong.

Centre of mass
of club head

Club head

(c)

Calculate the maximum speed this club head achieves just before it hits the ball.

[3marks]
Question 3d
The golf clubheadhas a mass of 200 gandhas a power of 460 mW just beforeit hits the ball.
(d)
Show that time taken for the golf club swingis about 1.4 s.
[3marks]
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Question 4a
Amotoris usedtolifta50 kgmass fromrestup a vertical distance of 18 min 0.3 minutes.

(a)

Calculate the minimum power requires to the lift the mass.

[3marks]
Question 4b
(b)
Explain why the power of the motoris only a minimum.

[2 marks]

Question 4c

Adifferentmotoris usedtoliftanidentical mass through the same distance in the same amount of time with an overall
efficiency of 38 %. The mass experiences a resistive force of 1770 N.

()
Calculate the work required from the motor.

[3marks]
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Question 4d

(d)
Hence, determine the average powerinput to the motor.

[3marks]

Question 5a
The top speed of a carwith amass of 1400 kg whose engine is delivering 490kW of poweris 530 kmh-',

(a)
Calculate the force fromthe engine onthecar.
Assumethatairresistanceis negligible.

[3marks]

Question 5b
The carnow travels at a new constant velocity up a hill of incline 25°.

(b)
Determine the decreasein velocity from the previous motion of the caras it travels up the hill with the same power.

[4 marks]
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Question 5¢
The carengine cuts off whilst travelling up theincline.
()

Assumingthere are noresistive forces, calculate the distance travelled by the car from when the engine cuts off towheniit
has a gravitational potential energy of 110 kJ.

[3marks]
Question 5d
Aspringin the car's suspension system has the following force-displacement graph.
F/kN
A4l .
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09 x/m
(d)
Using the area under the graph, show that the spring constant of the springiis about 49 kN m-".
[3marks]
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