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1.3 Vectors & Scalars

Question Paper

Course DPIB Physics
Section 1.Measurement & Uncertainties
Topic 1.3 Vectors & Scalars
Difficulty Easy
Time allowed: 60
Score: /46
Percentage: /100
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Questionla
(a)
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State the definition of a vector quantity.

Question1b

Alist of vector quantities and their Sl unitis given.

Quantity

Slunit

Acceleration

Mass

(b)

Complete theinformation missing from the table.
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[2]
[2 marks]

(3]

[3marks]
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Question1c
Lindsay cycles along a path every day, from her front garden at Xto a bench by the nearby lake at Y.

e .

(c)

(i)
Sketch aline ontheimage that wouldindicate the distance travelled by Lindsay between Xand Y. Label this distance d.
(2]
(if)
Statewhetherthe distance travelled dby Lindsay is greaterthan, equal to, orless than herdisplacement between XandY.
(1

[3marks]

Question1d

(d)
Lindsay cycles along the same path backhome, fromY to X. The total distance logged by her smartwatchis 2.4 km. State
and explain what the total displacement for herjourney is.

(2]
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[2 marks]
Question 2a
(a)
Describe what happens to the magnitude of a vectorwhenitis
(i)
multiplied by aninteger greaterthan 1.
(1
(if)
multiplied by a negative number.
(1]
[2 marks]
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Question 2b

Anincomplete free body force diagram for a painting hanging by special wires in equilibriumis shown.

T

Three forces act on the painting.

(b)

(i)
Complete the free body force diagram by sketching the additional force vector required for equilibrium.
(2]
(i)
Statethe name of the force you have drawn.

(1
[3marks]
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Question 2¢c

Ahelicopteris moving horizontally through the air. Three forces act on the helicopter, A,Band C.

A

(©)

State the name of each of the three forces A,Band C.

[3]
[3marks]
Question 2d
(d)
State and explain the direction of horizontal motion for the helicopter shownin part(c).
[2]
[2 marks]
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Question 3a
Twovectors acton an objectat O. Thelength of each square on the gridis 1cm.

1.8 N

2.3 N

(a)
Determine the scale usedto draw the diagram, including an appropriate unit.
(3]

[3marks]

Question 3b

(b)
Complete the scale drawing by drawing an appropriate parallelogram on the gridin part (a) to show the resultant force on the

objectatO.
(2]

[2 marks]
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Question 3¢
(c)

Hence, by measuring the resultant vectordrawn in part (b), determine the amount of force it represents.

[2]
[2 marks]

Question 3d

(d)
The 1.8 N force now acts vertically upwards, such that the two forces acting on the object at O are perpendicular. Calculate
the magnitude of the new resultant force acting on the objectat O.

(2]
[2 marks]
Question 4a
Asmallcannonis designedto fire projectiles at an angle of 22° to the horizontal with aniinitial velocity v.
(a)
Calculate the vertical component of velocity if its initial velocity v=10 m s,
(2]
[2 marks]
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Question 4b

(b)
State the direction of the horizontal component of velocity.

Question 4c
(c)

State and explain why the horizontal component of velocity stays constantin the absence of airresistance.

Question 4d

Thevertical component of the projectile’s velocity decreases to zero.

(d)

(i)

Statethe pointalong the projectile's journey at which its vertical component of velocity is zero.

(ii)

Explain why the projectile's vertical component of velocity decreases to zero.
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(1]
[1mark]

(2]

[2 marks]

(1]

(2]

[3marks]
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Question 5a
An object of weight Wis atrest on aninclined plane.

(a)

Using an appropriate parallelogram, draw the components of the weight W along the axes shown.

[3]
[3marks]
Question 5b
(b)
Write an expression for the magnitude of the component of weight acting parallel to the slope.
1]
[1mark]
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Question 5¢

(c)
Draw the normalreaction force on the objectin part(a) andlabelitR.

(2]

[2 marks]
Question 5d
(d)
Identify the third force acting on the object and describeits direction with respect to the slope.
[3]
[3marks]
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