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Mark schemes

(a)  1.5 m/s
11

(b)  6.0 m/s
1

(c)  C = 3.8 (s) and D = 8.6 (s)
1

(t =) 4.8 (s)

allow correct subtraction of incorrect values given for C
and / or D

1

(d)  straight line from E to x-axis
1

finishing at 14 s
1

(e)  C−D
1

(f)  C−D
1

(g)  distance travelled
1

(h)  (resultant) force = mass × acceleration
allow F = m a

1

(i)   

1

= 3.625 (m/s2)

allow 3.6 (m/s2) or 3.63 (m/s2)
1

an answer of 3.6 / 3.625 / 3.63 (m/s2) scores 2 marks

[12]

(a)     0 (N)
12

(b)     F = 850 × 0.8
1

F = 680 (N)

an answer of 680 (N) scores 2 marks
1
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(c)     12 × 0.18
1

= 2.16 (m)

an answer of 2.16 (m) scores 2 marks
1

(d)     distance increases with speed
1

thinking distance increases linearly

allow thinking distance is directly proportional to speed for first 2
marks

1

braking / stopping distance increases at an increasing rate

allow braking distance is proportional to square of speed
1

[8]

(a)     terminal
13

(b)     5.4 (kg)

correct substitution of 54 = m × 10 gains 1 mark
2

(c)     (i)      0< a <10
1

some upward force

accept some drag / air resistance
1

reduced resultant force
1

(ii)     0
1

upward force = weight (gravity)
1

resultant force zero
1

[9]
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(a)  870 000 × 36
1

31 320 000 (J)
or
3.1 × 107 (J)

allow 31 000 000 (J)
or 31 300 000(J))

1

an answer 31 320 000 (J) scores 2 marks

4

(b)  some energy was wasted / dissipated
allow efficiency is always less than 100%

1

(and) transferred to thermal energy
1

(c)  27 (%)
1

(d)  similarity
any one from:
•   contain same amount of aluminium
•   contain (very) similar amounts of silicon

ignore same amount of silicon unless their answer to
part (c) was 28%

•   oxygen makes up the highest percentage
allow both contain aluminium, iron, oxygen and silicon

1

difference
any one from:
•   Moon rock contains more iron (than Earth rock)
•   Moon rock contains less oxygen (than Earth rock)
•   Moon rock contains less silicon (than Earth rock)

allow ecf from part (c)
1

do not allow 2 marks for silicon as both similarity and
difference

(e)  scientists discover new evidence which the existing theory cannot explain
1

(f)  gravitational potential energy = mass × gravitational field strength × height
allow Ep = mgh

1
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(g)  86 000 000 = 2150 × 1.6 × h
1

 
1

(h =) 25 000 (m)
1

an answer 25 000 (m) scores 3 marks

[12]

(a)     (i)      0.15 × 0.08 = 0.012
1

(ii)     kg m/s
1

(iii)    equal to
1

(b)     momentum of the air increases
or
force backwards increases

accept air moves faster

accept momentum backwards increases

accept pushes more air back(wards)
1

so momentum of the toy must increase
or
the force forwards (on the toy) increases

accept momentum forwards must increase

it = toy
1

[5]

5

(a)     so that there wasn’t any extra force
16

(b)     8 (degrees)

allow a range 7–9 (degrees)
1

(c)     increase the height of the block or move the block to the right
or
move the block to the right

allow any other safe suggestion for increasing the angle
1
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(d)     two correct pairs of values taken from graph
1

values substituted into:

 
1

correctly calculated value

an answer of 0.64 (m/s2) gains 3 marks

allow full credit for correct use of a single pair of values taken
anywhere from the straight line

1

(e)     total distance travelled
1

(f)      compare the data from the tests (for the same angle)
1

to see if the results are similar
1

(g)     GPE = 0.75 × 9.8 × 0.34
1

GPE = 2.499 (J)

an answer of 2.499 (J) or rounded to 2.5 (J) scores 2 marks
1

[11]

(a)  either:
7.5 (m) and 12.3 (m) from the graph
or
15 (m/s) × 0.32 (s) using speed

allow 7.5 (m) and between 12.2 (m) and 12.4 (m)
1

extra distance = 4.8 (m)
1

an answer between 4.7 (m) and 4.9 (m) scores 2 marks

7

(b)  there is a decrease in kinetic energy of the car
allow work is done by friction (on the brakes)

1

so this (causes) the internal / thermal energy store of the brakes to increase
1
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(c)  192 − u2 = 2 × 2 × 84
1

u2 = 192 − (2 × 2 × 84)
1

u = 5 (m/s)

 
1

an answer of 5 (m/s) scores 3 marks

(d)  Level 3: Scientifically relevant facts, events or processes are identified and given in
detail to form an accurate account.

5−6

Level 2: Scientifically relevant facts, events or processes are identified and their
relevance is clear. The account is not fully accurate.

3−4

Level 1: Facts, events or processes are identified and simply stated but their
relevance is not clear.

1−2

No relevant content
0

Indicative content

•   use of drugs, alcohol, tiredness and distractions would increase the thinking
distance

•   thinking distance increases with speed
•   thinking distance is directly proportional to speed
•   use of drugs, alcohol, tiredness and distractions would increase the gradient of

thinking distance

•   poor brakes, poor tyres, wet / icy roads and mass would increase the braking
distance

•   braking distance increases with speed
•   braking distance increases at an increasing (accept greater) rate (with speed)
•   poor brakes, poor tyres, wet / icy roads and mass would increase the gradient

of braking distance
•   braking distance is directly proportional to speed squared

•   stopping distance = thinking distance + braking distance
•   factors that increase thinking and / or braking distance would increase the

gradient of stopping distance
•   stopping distance increases at an increasing (accept greater) rate (with speed)

[13]
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(a)  D
allow 20 (N)
allow fourth (newtonmeter)

1

needs the greatest force to extend the spring the same amount

reason only scores if correct newtonmeter selected
1

8

(b)  zero (error)
allow systematic (error)

1

any one from:
•   record the value and subtract from readings taken

allow subtract 1 from all readings)

•   adjust the newtonmeter to zero
1

(c)  4.5 × 10−2 = 0.5 × 400 × e2

this mark may be awarded if the standard form value is
incorrectly converted

1

 

this mark may be awarded if the standard form value is
incorrectly converted

 
1

e = 0.015 (m)

this answer only
1

2.0 = 400 × e
1

e = 0.005 (m)

this answer only
1

0.015 + 0.005 = 0.02 (m)

allow their initial extension + their additional extension
correctly calculated

1
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or

4.5 × 10−2 = 0.5 × 400 × e2 (1)

this mark may be awarded if the standard form value is
incorrectly converted

 

this mark may be awarded if the standard form value is
incorrectly converted

 

e = 0.015 (m) (1)

this answer only

F = 400 × 0.015

F = 6 (N) (1)

allow an answer of 400 × their calculated value of e

total force = 6 + 2

8 = 400 × e (1)

allow an answer that is consistent with their calculated
value of e

e = 0.02 (m) (1)

an answer of 0.02 (m) gains 6 marks

[10]
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