1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

1.3 Vectors & Scalars

Question Paper

Course DPIB Physics
Section 1.Measurement & Uncertainties
Topic 1.3 Vectors & Scalars
Difficulty Hard
Time allowed: 70
Score: /53
Percentage: /100
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Questionla

Aload Wis supported by two strings keptin tension by equal masses m hung from their free ends, with each string passing

overasmooth pulley.

~

r

(a)

Draw a free body force diagram for the load W, expressing tensional forces in terms of each mass m.

Question1b
The mass of theload Wis M.
(b)

Determine an expression for

(i)

minterms of W, gandthe angle to the vertical ¢

(ii)
Minterms of mandthe angle to thevertical 6.
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[2]
[2 marks]

(2]

[1]
[3marks]
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Questionlc

Acranehookis heldin equilibrium by three forces of magnitude 16.5 kN, Tyand T5.

Crane cable

(c)
Constructadiagram, including an appropriate scale, to determine the magnitude of Tyand To.
(4]

[4 marks]
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Question1d
Acraterestsonaninclinedplane.

(d)
Explain the effects onvectors X, Y and Zif the angle of inclination increases.
(3]

[3marks]

Question 2a

Aplaneflyingacross the Lake District sets off from base camp to Lake Windermere, 28 km away, in a direction of 20.0° north
of east.

After dropping off supplies it flies to Lake Coniston, which is 19 km at 30.0° west of north from Lake Windermere.

(a)
By constructing a scale drawing, determine the distance from Lake Coniston to base camp.
[3]

[3marks]
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Question 2b
The plane now flies due north with a speedv. It moves through airthatis stationary relative toiit.

Suddenly, the plane enters a region where the wind is blowing with a speed u from a direction of fanticlockwise from south.

(b)
Determine an expression for the time taken t forthe plane to fly a distance D due north of its current position in this windy
region.

(2]
[2 marks]
Question 2¢c
In still air, the plane travels 180 km every 30 minutes. In the windy region describedin part (c), the aircraft takes an extra 4
minutes to travel the same distance, when the wind blows at an angle 53° anticlockwise from south.
(c)
Assuming the orientation of the plane does not change, calculate the speed of thewind uin kmh-".
(3]
[3marks]
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Question 2d

The wind now blows due south with the same speed asin part(c). The plane continues to travel at the same speedin this

windy region.
C) Wind Q

Not to scale

— >

The pilot wishes to cross the sky along the straight line AB. In orderto do so, they must turn the plane at an angle ¢ clockwise
fromnorth.

(d)
Construct a scale drawing to determine ¢.
(3]

[3marks]
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Question 3a

Two taut, light ropes keep a pole vertically upright by applying two tension forces, one of magnitude 200 N and one of
magnitude T.

200 N T
Pole

45° 30°

AT

(a)
Construct a scale diagram to determine the weight of the pole W and the magnitude of T.
(4]

[4 marks]

Question 3b
Acanoeist can paddle at a speed of 3.8 ms™'in stillwater. But, she encounters an opposing current, moving ata speed of 1.5

ms~'at 30° to heroriginal direction of travel.
Direction of
current g~ _3_0i _______

Original direction
of travel

(b)
Construct a scale diagram to determine the magnitude of the canoeist's resultant velocity.
(3]

[3marks]
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Question 3¢

The boat shownis beingtowed ata constant velocity by a towingrope, which exerts a tension force Fy =2500 N. There are
tworesistive forces indicated - the force of the water on the keel Fx and the force of the water on the rudder, Fp.

Fr=2500 N

F= 3000 N

(c)
By calculation, orby constructing a diagram, determine the magnitude of Fr.
You may wish to use theresult:

on = sin 0
anv= cos 0
[4]
[4 marks]
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Question 3d

Anotherboat wishes to cross ariver. The river flows from west to east ata constant velocity of 35 cms~'and the boat leaves
the south bank, duenorth, at1.5ms™.

North

1.5ms™
River

-1
Velocity sores

Boat

(d)
Construct a scale diagramto determine theresultant velocity of the boat.
[4]

[4 marks]
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Question 4a
Aladderrests against a vertical wallas shown.

Resultant
force of wall
on ladder

Ground

(a)

Explain how theimage shows that there is no coefficient of static friction between the ladderand the wall.

Question 4b
(b)

(2]

[2 marks]

Draw a vectoron theimage to show the direction of the resultant force from the ground exerted on the ladder. Label this

vectorG.
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(2]

[2 marks]


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

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question4c
Gactsatanangle of 62° tothe ground.

(©)

Show that the coefficient of static friction between the ladderand the ground at the point of slippingis 0.53.

You may wish to use theresult:

Question 4d
Theladderweighs 125 N.

(d)
Calculate the magnitude of vector G.

Page 11 of 13

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

(3]

[3marks]

[2]
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Question 5a
Thelinearvelocity v of a particle movingin a circle is tangential to its orbit.

Final
Q_‘—‘-\\

-
-
-
~

rd
. Initial

(a)
Find, using a suitably labelled sketch, the vectorrepresenting the particle's change in velocity.
(2]
[2 marks]
Question 5b
(b)
Find, using a suitably labelled sketch, the vectorrepresenting the particle's instantaneous changein velocity.
(2]
[2 marks]
Question 5¢
(c)
Useyouranswerto part (b) to deduce a property of the particle's acceleration.
(2]
[2 marks]
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