Q1.

The thinking distance and braking distance for a car vary with the speed of the car.
(a) Explain the effect of two other factors on the braking distance of a car.

Do not refer to speed in your answer.

(4)

(b)  Which equation links acceleration (a), mass (m) and resultant force (F).

Tick (v') one box.

resultant force = mass x acceleration

resultant force = mass x acceleration?

mass
resultant force =

acceleration”

mass

resultant force = ——
acceleration

(1)
(c) The mean braking force on a car is 7200 N.
The car has a mass of 1600 kg.

Calculate the deceleration of the car.
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Deceleration = m/s?2

()

(d) Figure 1 below shows how the thinking distance and braking distance for a car vary
with the speed of the car.

Figure 1
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Determine the stopping distance when the car is travelling at 80 km/h.

Stopping distance = m

(2)
Figure 2 below shows part of the braking system for a car.

Figure 2
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(e)

Brake pedal

Piston

Foot

Brake fluid

Which equation links area of a surface (A), the force normal to that surface (F) and

pressure (p)?

Tick (V') one box.

p=FxA
p:FXA2
.
P=2
_A
P=F

When the brake pedal is pressed, a force of 60 N is applied to the piston.

The pressure in the brake fluid is 120 000 Pa.
Calculate the surface area of the piston.
Give your answer in standard form.

Give the unit.

Surface area (in standard form) =
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(5)
(Total 16 marks)

Q2.

Figure 1 shows a young child using a baby walker.

Figure 1

(@) The child is standing still.
What is the resultant vertical force on the child?

Give a reason for your answer.

Resultant vertical force = N

Reason

(2)
Use the Physics Equations Sheet to answer parts (b) and (c).

(b)  Write down the equation which links distance (s), force (F) and work done (W).

(1)
(c) The child pushed the baby walker 2.8 m across a horizontal floor.

The work done by the child was 35 J.

Calculate the horizontal force the child applied to the baby walker.
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Horizontal force = N

()

(d)  The child pushed the baby walker from a carpet onto a hard floor.

The child applied the same horizontal force to the baby walker.

Explain why the speed of the baby walker increased.

(2)

There are some toy gears on the front of the baby walker.
Figure 2 shows the gears.

Figure 2

Pivot

Gear B

The child applies a force to gear A.

This causes a moment about the pivot, so gear A rotates.

Use the Physics Equations Sheet to answer parts (e) and (f).

(e) Write down the equation which links distance (d), force (F) and moment of a force
(M).

(1)
(f)  The child applies a force of 2.0 N on gear A.

The perpendicular distance between the force and the pivotis 7.5 cm.
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Calculate the moment of the force about the pivot.

Moment of force = Nm

()

(g) Explain what happens to gear B when the child applies the force to gear A.

(2)
(Total 14 marks)

Q3.

A student investigated how the speed of a ball bearing changes as the ball bearing falls

through a tube of oil.
Figure 1 shows the equipment the student used.

Figure 1
Ball bearing

Tube— L oi

“~Marks on tube
10 cm apart

oo Stopwatch

RS h

The student measured the time taken for the ball bearing to fall different distances.
Each distance was measured from the top of the oil.

(a) What is likely to have been the main source of error in this investigation?
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(1)

(b) Figure 2 shows the student’s results plotted as a graph.

Figure 2
B0
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Time in seconds
(i) The student has identified one of the results as being anomalous.

Use the correct answer from the box to complete the sentence.

after as before

The anomalous result was caused by the stopwatch being started

the ball bearing was released.
(1)

(i) What can you conclude from the graph about the speed of the ball bearing
during the first four seconds?

(1)
(iii) The graph shows that the ball bearing reached its terminal velocity.

Describe how the graph would be used to calculate the terminal velocity of the
ball bearing.

(1)

(iv) The directions of the two forces acting on the ball bearing as it falls through
the oil are shown in Figure 3.

Figure 3
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Drag
F 3

Y
Weight

Explain, in terms of the forces shown in Figure 3, why the ball bearing
reaches its terminal velocity.

(2)

(c) The student repeated the investigation using warmer oil.

Figure 4 shows the set of results using the warmer oil and the set of results using

the cooler ail.
Figure 4
Warmer oil Cooler oil
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Compare the two graphs in Figure 4.

Use the correct answer from the box to complete the sentence.

less than equal to greater than

After falling 40 cm, the drag force on the ball bearing in the warmer oil is

the drag force on the ball bearing in the cooler oil.

Explain the reason for your answer.
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(3)
(Total 9 marks)
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Mark schemes

Q1.
(@)

(b)

(d)

Level 2: Relevant points (reasons / causes) are identified, given in detail

and logically linked to form a clear account.

Level 1: Points are identified and stated simply, but their relevance is
not clear and there is no attempt at logical linking.

No relevant content

Indicative content

Factors

. poor condition of tyres

. poor road surface

. wet or icy road

. poor/worn brakes

Explanation

. because of decreased friction

Factors

. increased mass of car/passengers
Explanation

. increases kinetic energy of car

. more work needs to be done to stop car
. increases momentum of the car

Factor

. road slopes downhill

Explanation

. (a component of) gravity opposes the braking force
. resultant (braking) force is reduced

allow answers in terms of reducing braking distance throughout
A single factor with no related explanation is insufficient to score a mark
resultant force = mass x acceleration

7200 = 1600 x a
ignore negatives throughout

a=7200
1600
a=4.5(m/s?

15 (m) 38 (m)

Page 10 of 13

34

1-2



Q2.

(e)

(a)

two correct values identified

=53 (m)
allow the correct addition of a misread braking
distance and /or a misread thinking distance
taken from the graph

=
Il
| ™

50
120000 = A

A= 60
120 000

A =0.0005

A=5(.0)x10™*
allow an answer given to 2 sig figs from an
incorrect calculation using the given data

0 (N)

the child isn’'t accelerating (vertically)
MP2 dependent on MP1

or

upwards forces are equal to the downwards forces
allow forces are balanced

work done = force x distance

or

W=Fxs
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F=125(N)
allow 13 (N)

(d) the resistive force has decreased

allow friction (between the wheels and the floor) has
decreased

so the resultant force increases

(e) moment = force x distance
or

M=Fxd

(f) 7.5cm=0.075m

M=2.0x0.075
allow a correct substitution of an incorrectly / not converted
value of d

M =0.15 (Nm)

allow an answer consistent with an incorrectly / not
converted value of d

(g) gear B rotates in the opposite direction (to gear A)
or
gear B rotates clockwise
or
gear B rotates faster than gear A

(because) gear A exerts a force on gear B
or
(because) gear A causes a moment about the pivot of gear B

Q3.
(a) starting / stopping the stopwatch
human error is insufficient
reaction time is insufficient

or
timing over the smaller distances

accept not timing accurately
do not accept references to measuring distance incorrectly
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(c)

(i) before

(i) increasing
accept accelerating
it is not constant is insufficient
it is less than after four seconds is insufficient
it reaches a constant speed negates

(iii) calculate the gradient of the straight/steepest/constant section
accept gradient of any section after 5.5 seconds/30 cm

(iv) drag (force) increases (as the ball bearing gets faster)
accept frictional/upward force for drag

(until) drag (force) = weight
or
(until) resultant force is zero

accept upward force = downward force
accept till forces are balanced

less than

ball bearing increases speed at a greater rate
accept it travels the same distance in less time

or
ball bearing has a greater acceleration

accept the ball bearing is going faster

or
terminal velocity has not been reached

so resultant force must be greater
or
as weight is the same (the drag must be less)

accept warmer oil has a lower density/viscosity for 1 mark if
neither of the two reason marks score

[l
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