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You may find the following formulae useful.
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GUESTION ONE
The speed-time graph shows the motion of two runners in a 100 m race.
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(a) From the graph, which runner has the greater acceleration in the first 3 seconds?
Explain your answer.
Calculations are not required.
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(b) Using the graph, calculate Runner A’s acceleration during the first 3 seconds.
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(¢) (i) Use the information in the graph to compare the speed AND acceleration of Runner A ASSESSOR'S
and Runner B in the first 10 seconds.
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(if)  Use the information in the graph and calculations to show which runner, Runner A or
Runner B, finished the 100 m first.
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(d) Each of Runner A’s feet has a surface area of 200 cm? (0.0200 m?), which sink into the track
Together, the feet exert a pressure of 13000 Pa.

Calculate the weight of Runner A.

P-=  F-Pa
Ae (.02 x2

= 6.0U w2

= 13000
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QUESTION TWO

Willow and her mountain bike have a combined mass of 82 kg. She accelerates at the start of a race
at 0.80 m s2.
(a) Calculate the net force acting on the bike and rider when accelerating.

- 82 . 0.

(b) (i) Draw andlabel arrows on the diagram below to show ALL the forces acting on Willow
and her bike when accelerating.
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https:// commons.wikimedia.org/w/index.php? curid=24096670

(i) Explain the size of the forces involved when Willow and her bike are accelerating.
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(¢) Willow had to choose between two ramps to ride her bike to the top of an incline. It takes less

ASSESSOR'S
. USE ONLY
time to use Ramp B.
Ramp A Ramp B
ir
0.5m
¥
- 3m------- » “----2m ----»

(1) Is the work needed to get to the top of Ramp A more, less, or the same as the work
needed to get to the top of Ramp B?

Explain your answer.
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(i) Explain how the two ramps differ in terms of the force and power needed to ride up
them.

Calculations are not required.

T fore  vequeed B pge op Ramp B b _oreater

Hon (zamp R ox become M5 inthre s /w'qLu/

th Wiow * oyl ok ~oel kb exert  norv fperce e

op *  compored Jo  Joamp P.
In  tums  of B powtr  Willow Wil need  fos

pouRr o browek vp Romp &  then 1B

Thic 1§ because  odthoulh  He work  doe ke
ifoe p Y ramps IS He fame e fine

he  Gble fo riche

v woldd  Juke  wodd ke 0. Tine 13 inverde

Proporfiorak  Jo bower o4 i’= Wh s ﬂwwfoR

when  te fine  inukares  the  power  dalrags,
S, ot e F faks o side Up romp

o W loreyr Hen ﬁ?m'@ & due kot bevy
lor%u [ srante hovdied 1> ]h(m@ the {7QLUQJ« heedod

0 vide uP,,,,ﬂw\ (s sy than [2amp B. gﬂ

Science 90940, 2018



QUESTION THREE
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Marama is snow skiing and uses a ski tow to get to the top of the slope.
The ski tow pulls Marama up the slope to a height of 46.2 m. The combined mass of Marama and
her ski gear is 62 kg.

@

(b)

Calculate the work done for Marama to reach the top of the slope.

W=¥ d W= 620 =~ ut.7
F =mq = g%6u T

: 62 alo

= 620N

Tt takes 525 s for the tow to pull Marama to the top of the slope.

Calculate the power needed to get Marama to the top.
For this question, ignore friction.

po®e e ggeuuw = 525

Science 90940, 2018

ASSESSOR’S
USE ONLY



(c) Jake has a mass of 75 kg and is doing a jump.

 75kg 32007

He has 3200 J of gravitational potential energy at the top of his flight.
(1)

Calculate his downward (vertical) speed just before he lands, assuming energy is
conserved.
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(ii)  Explain why Jake’s actual speed when he lands is slower than that calculated in part (i).
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( Question Three continues
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(d) Jake changes to his wide skis. The skis measure 10 cm in width compared with normal skis of
5 ¢cm. Both sets of skis are the same length.

Explain why Jake does not sink into the snow as much when he uses his wide skis.
Calculations are not required.
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QuESTION Write the question number(s) if applicable.
UMBE

9

Extra paper if required.
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Annotated Exemplar Template

, Sci 90940 Total | 2,
Subject | >“'"°® Standard
score
Grade .
Q Annotation
score
This question was well done with this candidate making one
1 E7 small mistake in adding the distance travelled by runner B.
20+ 60 + 22 = 102 (not 104 as stated by this candidate)
Again, this question was well done. However, in section (c ii)
this candidate did not fully explain why the force was greater
5 E7 for Ramp B. If the work force stays the same and the distance
decreases then the force must increase due to the equation
W = Fd with the distance in this instance being the distance up
the slope.
This question was very well done, well set out and well
3 E8 explained. It could have been done a little more concisely,

however, it was a very good answer.






