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2.1 Motion

Question Paper

Course DPIB Physics
Section 2.Mechanics
Topic 2.1Motion
Difficulty Easy

Time allowed: 60

Score: 147

Percentage: /100
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Questionla

Oneendof an elastic climbing rope is fixed to the top of a crane. The otherend of the rope is connected to a block which is
initially at position A. The block is released fromrest. The mass of the ropeis negligible.

- —_— — — .
EBlock B

>< >< 60.0m Rope
X T XN |,
X X N L

Thefulllength of theropeis 60.0 m. From position Ato B, the block falls freely.

(a)

(i)
State the block's acceleration between position Aand B.
(1]
(if)
Describe how the velocity of the block changes between position Aand B.

(1]

[2 marks]
Question1b
(b)
Calculate the speed of the block at position B.
[2]
[2 marks]
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Question1c

(c)
At position B the rope starts to extend. Position C is the point at which the ropeis fully extended. Describe the motion of the

block between positionBand C.
(2]

[2 marks]

Question1d
Between position B and C theresultant force on the block changes, because the tensionin theropeincreases as therope
extends.

(d)
State and explain whethera SUVAT equation can be used to determine the distance the block falls between position Band C.

[2]
[2 marks]

Question 2a
An experimenter throws a small object upwards. The graph shows the variation of velocity v with time t of the object.

v/m s

5.0 —

0.0 ! > t/s

-5.0

(a)
Explain why the gradient of the graph betweent=0.0 sandt=0.5sis roughly 10 ms=2.
(2]
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[2 marks]
Question 2b
(b)
Usethe graph to calculate the displacement of the objectbetweent=0sandt=0.5s.
[3]
[3marks]
Question 2c
(c)
State and explain the motion of the objectatt=0.5s.
(2]
[2 marks]

Question 2d
The experimenter states that the velocity-time graph shows the object travels the same distance upwards andit does
downwards.

(d)
Explain how the velocity-time graph shows the distance travelled by the objectis the same upwards as itis downwards.

[2]
[2 marks]
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Question 3a
Examination questions on projectile motion often involves objects moving vertically through the atmosphere.

Direction

A\ of motion
Object @
v

The object shown moves vertically downwards through the atmosphere.

(a)
Identify the two forces acting on the object andlabel them on the diagram.

(2]
[2 marks]
Question 3b
Often, a simplifying conditionis assumed so that, in these cases, only a single force acts on objects as they move through
the atmosphere.
(b)
(i)
State the simplifying condition thatis normally assumed.
(]
(if)
Identify the force thatis ignored under this simplifying condition.
(1
[2 marks]
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Question 3¢

Terminal velocity is only attained if both forces act on the object.

(c)

State and explain the magnitude of the resultant force on the objectif it moves at its terminal velocity.

(2]
[2 marks]
Question 3d
(d)
Sketch a graph on the axes provided to show an object thatis released fromrest att = O s and falls vertically through the
atmosphere, attaining terminal velocity, Vigrmina @ftert=4s.
v/imstN
_______________ terminal
0 T T T T =
0 1 2 3 4 t/s
Theline corresponding to Vierminal i included as guidance.
(3]
[3marks]
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Question 4a

An experiment designed to measure the acceleration due to gravity is setup as shown.

Electromagnet

Steel ball ;
1
i
| Electric stop-clock
| /
. MO
I
| Lo | 0.447
s | [
|
|
|
|
Trap door W
L 1~
|_|@)_|

The two-way switchis connected at Ato an electromagnetandat B to a trap door, via an electric stop-clock. The stop-clock
starts theinstant the switch moves from Ato B, and stops when the trap dooris opened by a falling steel ball, which breaks
the circuit.

(a)
State theresolution of the electric stop-clock.

[2]
[2 marks]
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Question 4b

Thedistancetravelled s acts as theindependent variable in this experiment.

(b)

(i)
Statewhatis meant by theindependent variable.

(if)
Identify the dependent variable in this experiment.

Question 4c
Use the equation of motion forthe steel ball,

s=ut+ —af
2

to helpanswerthe following questions:

(c)

(i)

State thevalue of theinitial velocity, u.

(if)
Show that the equation of motion forthe steel ballbecomes:

1 2
§=—_at
2
Page 8 of 12

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

(1]

(1]
[2 marks]

(1]

1]
[2 marks]
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Question 4d

The time taken t for the steel ball to descend different distances s is measured. The graph shows the variation of the
distance s with the square of time, t2,

s/im A

%V

(d)

(i)

Explain why the equation of motion can be written as:

_1 2
s—zgt

(1
(if)
By comparing the equation to the graph, state the value of the gradient.

[2]
[3marks]
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Question 5a
Projectiles follow parabolic trajectories. One such trajectory is shown for a projectile fired from a bazooka.

Parabolic trajectory
/of projectile

Bazooka
P B
~

Target

The projectile lands onits target with a final velocity v that can be represented as shown.

(a)

(i)
Draw andlabel the direction of the horizontal and vertical components of the final velocity v on the diagram.
(2]
(i)
Write the magnitude of each componentin terms of the angle to the horizontal, 6.
(2]

[4 marks]
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Question 5b

Theinitial horizontal velocity given to the projectileis 3.5 m s~!. Airresistance can be ignored.

(b)

(i)
State the finalhorizontal velocity of the projectile.
(1
(if)
Explain youranswerto part (i).
(1

[2 marks]
Question 5¢
The final vertical velocity of the projectileis 3.8 ms™.
()
Calculate the magnitude of the final velocity, v.
[3]
[3marks]
Question 5d
The horizontal distance between the bazooka and the targetis 27 m.
(d)
Calculate the time taken for the projectile toreach the target.
(3]
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[3 marks]
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