- =
A2 D

SUPERVISOR’S USE ONLY

NEW ZEALAND QUALIFICATIONS AUTHORITY
MANA TOHU MATAURANGA O AOTEAROA

Leve 1 Scneﬁce 2@11

90940 Demenstrate understandmg cf
| aspects Of mechamcs |

9.30am Monday 21 November 2011
Credits: Four

- Achlevement W|th Excellence

Achlevement - Achlevement WIth Merlt

,Demonstrate comprehenstve -

- Demonstrate in- depth understandln ;
understandmg of aspects of mechamcs

aspects of mechamcs -

Demonstrate understandlng of aspects
of mechamcs ; .

Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.

You should attempt ALL the questions in this booklet.

Show ALL working.

If you need more room for any answer, use the ext'ra‘;space provided at the back of this booklet.
Check that this booklet has pages 2—13 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

Merit

TOTAL 2N //

B . . ASSESSOR’S USE ONLY
©® New Zealand Qualifications Authority, 2011. All rights reserved.

No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.



This page has been deliberaté|y left blank.

Science 90940, 2011



You may find the following formulae useful.

Ad A

= = —Z Fnet = md P = E

At At A

1 w

AEp=mgAh Ek=»2—mv2 W = Fd P=t—

The value of g is given as 10 ms™
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You are advised to spend 60 minutes answering the questions in this booklet.

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 For copyright
during the first 60 seconds. Calculate the average

speed of the parachutist during this time. reasons, this image

has not been
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After the 60 seconds, the parachutist pulls the cord and
opens her parachute.

For copyright
Explain how the parachute reduces the speed of the reasons, this image
parachutist when it is just opened. has not been
In your answer you should consider: reproduced here.
° how the motion of the parachutist changes when the
parachute is opened
° the effect of the size of the parachute on the motion http://www.wallpaper-free. ew/wallpapers/

o the effect of the parachute on the net vertical force. parachute/parachute001_1400x1050.jpg
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QUESTION TWO: RUNNING ' ASSESSOR'S
? Section X : Section Y : :
Aboy 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 appropriate unit with your answer. T
8 ! -
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) Net forpe/acting on the boy during section Y = ‘Eg 2 (_gbN_ ) j
\\\\\ — — unit
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(b) The boy runs 12.5 m during section Y in 5 seconds. - i

Calculate the power required by the boy to produce the constant accelef&tx@n\\() 2mstin
5 seconds during section Y. :

G1ve an appropriate unit with your answer.
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(¢) () Calculate the speed of th ‘boy as he reaches the end of section Y. ASSESSOR'S

s USE ONLY
o [

Speed at the end of se:thy =

(i)  Use this and the other information provided in the question to complete the speed/time
graph below. '

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

. draw a line on the graph to show the speeds for section X and section Y.
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QUESTION THREE: ROPE CLIMBING

A girl of mass 60 kg uses 5 100 J of energy when she climbs a vertical rope.

(a) Calculate the maximum he1ght it would be poss1ble for the girl to reach.

S g _eacszong
A y m—_?vb\c 1‘(6@/\‘(\{-:)\,

(b) Inreality, the girl reaches a height of only 8 m.

Explain why the energy used by the girl during the climb does not equal
the work she does to reach the vertical height of 8 m.

In your answer you should:
o name the type of energy the girl has when she is 8 m above the ground
e calculate the work done to reach a height of 8 m above the ground
. calculate the difference between the work done and the energy used by the girl

o 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 comtact 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 if the student stands on ONE foot on a hard surface, for the
boot without studs AND for the boot with studs.

' .lee an appropriate unit w1th your answers. )
—

(i) Without studs: ) @Efi%&/k‘(\@” Q@ﬂ\c @ C/\QP()\
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Pressure exerted by ONE foot for the boot without studs = LLLZ

(i)  With studs: /{Y\(‘%M 2 Ro0eQ © AR
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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
° 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.

/:4\(\@ ;QLQUOJ&UL(BL fe\\vsel M\l A SWehepnk w\/\;w\( _—
TNy O er B ’r?fms COQ%\PQAK Lefal udaile ummﬂ /
e gwem_v@.@&a _Oonaeol o (L& OO b et
S/&@f’/&m RS 'ftgj/ e (_5‘<CLAW(/I7/IL/ Wil MQ@Z/A/‘QMJ%W

I

Wil howe o veltue grip on Jle gro. Mo _ytrels

e gmnw@ atl e //%UWQ anel 3o od Jds am&,)
oo Mo Heds w(/;lx( Hithento e grasy oﬂ/z?{ﬂ M,@,h<
Stuctpt b@éfz/z/ @Qﬁ/ﬁlg’ﬂ e w@/ﬂ W@AA,MWMM
45%[&5_ as /A‘ (S 4?@/44% L ZJ/W W3Ok rWL/
|\l ey ﬂ/y)f/ LTl

hud > 6eAA6. 7 Akt = 20,2 / e
bEEOE - 2iniez = puzlin S pe Mo dBBAC I P LS !
Ciob2.5p0, e f@(amm@ befean suplece i @m/)

-

o

SR

FredOod \gww
[ PR AR ¢ I k\'@,—”&

(/QU;&& 3@ /L L P - .J‘lj'

L* :./-»l«;'.”/,/-’« _/\ ’{3‘) 4&‘;{5 e ‘““w“‘m WLc,rkx ‘. g ﬁ
oy W,LQ e T ‘E’ﬁ‘@ Ay ,\(J
3

-5 CZ;}N\g%n'r\( ‘w%«\(\w; Wk

\’3:) ,)f 0\& Cy;\g,\\g

=&y oy

s M
ee eAfa eslve Qk%&;*«a; e S
- b ‘3 .




12

If you need to redraw the graph from Question Two (c), draw it on the grid below. Make sure it is
clear which graph you want marked.

N
Speed (m s7).

) N

Section X + Section Y

0 15 20 Time (s)
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Extra space if required.
Write the question number(s) if applicable.
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