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Y ou&ﬁnd the following formulae useful.
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Fre = ma
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The value of g is given as 10 m s~
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4
You are advised to spend 60 minutes answe

QUESTION ONE: PARACHUTING

A parachutist of mass 75 kg jumps from a plane at a
height of 4000 m above sea level.

(a) The parachutist falls through a distance of 2400 m
during the first 60 seconds. Calculate the average
speed of the parachutlst during this tlme
{ja_, ©ON ”l\/? \/_,. 0) )Itlf\vg = 1 ‘/\/\, |

/’ L/{_ /)0 ‘:a (’ Ral ::: (;j}:kg?n ? . P,
LAverage speed = )} jﬁ! ms!
(b) . ‘Explain the vertical motion of the parachutist

just after she jumps out of the plane (before the
parachute opens).

In your answer you should:

[}

draw and label the vertical force(s) acting on
the parachutist and show their relative s1zes
on the image to the right

describe the net vertical force and state
whether the force(s) are balanced or
unbalanced

L]

describe the vertical motion of the parachutist

o

explain how the net vertical force affects the

vertical.motion.

ring the guestions in this booklet.
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(c)

After the 60 seconds, the parachutist pulls the cord and
opens her parachute.

Explain how the parachute reduces the speed of the
parachutist when it is just opened.

In your answer you should consider:

o how the motion of the parachutist changes when the
parachute is opened

o the effect of the size of the parachute on the motion

For copyright
reasons, this image
has not been
reproduced here.

http://www.wallpaper-free.eu/wallpapers/

o the effect of the parachute on thenet-verticat-foree——paachute/ paraCh“teOOI 1400x1050 jpg
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JUESTION TWO: RUMNING

@

&

Section X

SectionY’

A boy runs along a track, as shown above.
During section X, he runs with a constant speed of 2 m s for 15 seconds.

During section Y, he runs with a constant acceleration of 0.2 m s=.

(a) Calculate the net force acting on the boy (mass 60 kg) during section Y.

Give an approprlate unit with your answer.

WY Rolen = pnas S X acc @i an)ll o

Y

b = 6o el {w oﬁ‘\’ (0 o 0.7 ”7 e R

(b) The boy runs 12.5 m during section Y in 5 seconds:—.

Calculate the power required by the boy to produce the constant acceleratlon of 0.2 m s in
5 seconds during section Y. .

Give an appropriate unit with your answer.
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o~ Power requlred by the boy durlng section Y =
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(i)  Use this and the other informati
graph below.

On your graph, you should:
G label the speed values on the vertical axis

° draw a line on the graph to show the speeds for section
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- N5

.

ToaySeed

-

Section X

: ki 0 -
= A YA

.QMZg%

Calculate the speed of the boy as he reaches the end of section Y.
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and section Y.
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QUESTION THREE: ROPE CLIMBING

A girl of mass 60 kg uses 5100 J of energy when she climbs a vertical rope.

(a) Calculate the maximum helght it would be posmble for the glrl to reach.
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(b) In reality, the girl reachésghelgh A_;l e \?\"@« @l Oﬁ(&f
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Explain why the energy used by ° M Sty L"“*\;»\
EN. . iy 3. N
the work she does to reach the ve ™7 4 L ~of
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In your answer you should: e . tel Y e,
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o: calculate the work done tc Pon & N {1 ™
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o . calculate the difference between the WOIK vunv v . S5 "the girl
explain where the “missing” energy has gone, and why this occurs.
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QUESTION FOUR: FOOTBALL BOOTS

Boot without studs. Boot with studs.

A student of mass 40 kg uses the football boots shown above. ‘
ONE boot without studs has a surface area of 165 cm? (0.0165 m?) in contact with the ground.
ONE boot with six studs has a surface area of only 6 cm? (0.0006 m?) in contact with the ground.

.,

(a) Calculate the pressure exerted 1f the student stands on ONE foot on a hard surface, for the
boot without studs AND for the boot with studs. I

- .Give an appropriate ymit with your answers. -
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(b) Discuss the advantage gained by the student when running on a soft grass football field ASSESSOR'S
while wearing the boots with studs compared to wearing boots of the same size without
studs.

In your answer you should:

° compare the pressure exerted on the ground by the boot with the studs AND the boot
without studs

o explain the relationship between surface area and pressure exerted

° explain how the difference in pressures would help the student run on a softer surface
like grass.
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If you need io redraw the graph from Question Two (¢), draw it on the grid below. Make sure it is USE ONLY
Y ,

clear which graph you want marked.

Speed (m s™)

“Section X 9 Section’Y

[~ I
1

Science 90940, 2011





