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INSTRUCTIONS

All answers are to be written in this Answer Bookiet.

All questions should be answered.

The spaces provided are a guide to the length of your answers, but it is NOT essential to use all of the space
available.

If you need more space far any answer, ask the Supervisor for extra paper. Answers on extra paper shouid |
- on all the e , at the appropriate
he number of extra sheets used in the hox at the top of the back flap of this beomet

nte Nii_ if yoa have used none.

Answer spaces for each part begin on the following pages:

lechanics page 2
page 6
page 12
page 18

Linear and Ro

F’hetans Atoms and Nticlei

mv::. TBUCTIONS FOR ANSWERING ALL QUESTIONS: To receive full marks

rerical questlins

For "descnbe" or "explam" quest: ns, answers must be written as complete sentences.

Check that this booklet contains pages 2 — 19 in the correct order.
YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION
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The following formulae may be of use to you:

Ap = Ft 0 = w,t + 5 ot? E=%CV?®
mv?2 w=wm,+at V.
Fe = ’ Vrmszho_
d ®° =0f + 200 V2
mix, =m,Xx, ] XL = oL
mx, = my(d - x,) y = Asin(ot + ¢) y
b = mvr v = Awcos(wt +¢) Xe= oC
L=Iw a=-Aw’®sin(ot +9)
T
LINEAR AND ROTATIONAL MECHANICS
(36 marks; 43 minutes)
FUN PARKS

QUESTION ONE: DODGEMS AND THE LOG FLUME (18 marks)

(@)

momentum = __ : (2 marks)
(b)
(2 marks)
(©)
energy = (2 marks) |
P2 |

e oI



(d)
(1 mark)

e @

-

maximum velocity = . (3 marks)

(if)

(1 mark)

() (@)

(3 marks) (1 mark)

(h)

average force = (3 marks)

P2 P3

6 12
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4

QUESTION TWO: THE ROLLER COASTER AND BUMPER BOATS

(18 marks)
@ (i) (ii)
(2 marks)
(b)
(1 mark)
(C) JLd
minimum speed = (8 marks)
(d)
(2 marks)
(e)
(38 marks)

P4

11




(h)

angular momentum = (3 marks)

angular deceleration = (2 marks)

rotational inertia = (2 marks)
Q2

P4

P5

iE
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OSCILLATIONS AND WAVE MOTION

(44 marks; 52 minutes)

QUESTION THREE: OSCILLATIONS (14 marks)

(@)

(b)

(c)

il

sk

angular frequency =

(2 marks)

(2 marks)

(ii)

-0.5

-1.0

-0.5

-1.0

displacement (m)

1.0“

0.5

w

I~

(€] ]

»

time (s)

Y

acceleration (m s79)

1.04

0.5

w

(o)}

> time (s
1 (s)

(6 marks)

P6

i




(d)

(e)

(1 mark)
time per oscillation = (3 marks)
Q3
P6 P7
[1o] | [4] [14
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QUESTION FOUR: WAVES (16 marks)

(a)
(1 mark)
- f | (1 mark)
(c)
(2 marks)
(d) :
(1 mark)
(e) t
(2 marks)
M
(2 marks)
—~/
© - (
A~ o y ) _, ) < (2 marks)
P8




(2 marks)

(1 mark)

()
displacement
A

L

——>

position

(2 marks)

P8

P9

Q4

G
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QUESTION FIVE: INTERFERENCE (14 marks)

(a)

frequency = - (2 marks)
(b)
(1 mark)
ZJ{;
(©) [
distance = (2 marks)
(d)
air film thickness = (1 mark)
(e)
(1 mark)
P10




11

light fringe

dark fringe

()
(1 mark)
(9
(1 mark)
(h) @
(1 mark)
(i)
(1 mark)
0 (1 mark)
)
(2 marks)
Q5
P10 P11
14
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ELECTROMAGNETISM

(48 marks; 57 minutes)

QUESTION SIX: ELECTRICITY SUPPLY IN NEW ZEALAND (34 marks)

Generation (12 marks)

(@) From
to _ (1 mark)
(b)
area = [ S (1 mark)
©
(2 marks)

maximum magnetic flux= 2o 0 1.0 (3 marks)




(e)

(f)

A voltage (V)

13

125

100

75

50

25

- time

(8 marks)

rms —

(2 marks)

P12&13

12
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Distribution (11 marks)

14

(9)
(2 marks)
(h) >
(1 mark)
(i)
percentage uncertainty in radius = (1 mark)
0 \
percentage uncertainty in resistance = (2 marks)
(k)
(3 marks)
| (2 marks)
P14




pi

Use (11 marks)

(m)
vSUPPLY
k2
(2 marks)
(n)
(1 mark)
(0)
current = (2 marks)
(p)
reactance = (2 marks)
(@)
(2 marks)
(N ) (1 mark)
(ii) 4 (1 mark)
Q6
P12&13| (P14 P15
11 11 34
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16

QUESTION SEVEN: THE ELECTRICAL SYSTEM OF A CAR (14 marks)

The starter motor (10 marks)

(@)

(2 marks)

(b)

current = (2 marks)

(c)
(1 mark)

(d)

(1 mark)

(e)

(2 marks)

(2 marks)

P16




The distributor (4 marks)

17

(9)
charge = (2 marks)
(h) ;r voltage (V)
12
6.0 o
= time (s)
OO N >
(2 marks)
Q7
P16 P17
10
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PHOTONS, ATOMS AND NUCLE!

(24 marks; 28 minutes)

QUESTION EIGHT: COSMIC RAYS (24 marks)

(@)

time = (2 marks)
(b)
(2 marks)
(c)
wavelength = (2 marks)
(d)
(2 marks)
(e)
colour is (8 marks)
P18




(f)

19

second higher state energy =

part (d)
first higher state energy =
part (e)
ground state energy = —-2.18 x 10-'8 J (8 marks)
(9) L= (1 mark)
(h)
wavelength = (2 marks)
(i) (1 mark)
()
(1 mark)
(k) a= (1 mark)
b= (1 mark)
X= (1 mark)
(!
(2 marks)
P18 P19
[17] 13




Whatever
your future holds,

we want to be there

(And for today...

good lucke)

Peering into the future can be a bit scary.
Who knows where you'll be in five or ten years..?
OK, so knowledge gives you power = and qualifications
can help pave your way on the ROAD OF LIFE, but what

else do you really want?

How about some independence?

It comes free with every account at The National

Banke pgre things into your own control and start
living the way you want to. For more information

callmpy, Fational Bark 0800 108 818

- and start your own

independence revolution. The National Bank
) The thoroughbred among banks

The National Bank of New Zealand Limited’s current disclosure statement may be obtained from the
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