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2003 HIGHER SCHOOL CERTIFICATE EXAMINATION
Engineering Studies

Section II (continued)

Marks
Question 13 — Personal and Public Transport (10 marks)
A railway track has rails made of 0.8% carbon steel.
(a) The surface of the rails has been induction heated and water quenched. Describe 3
the final structure and properties of the rail.
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(b) A suburban train weighing 400 tonnes has to climb a gradient of 1 in 50 at a 3

constant velocity of 60 km per hour.

If the power required to overcome rolling resistance at this velocity is 450 kW, By
calculate the overall power needed to climb the gradient. o, ¢0 kfly = [ ptTms
00 Lonnes  astmmy o2& € g% (

=230 &N o .
| ( -] N gl ™ ot (L3 (o
- QC‘F' j p(i‘.",\”e‘{ )Lo 5/0}0‘: L'..%J R\'& Q (@) (o D
roit= pe g
z P=Fv |
3929 P o= 4Sone + 19,33 e 1k bl 7

o P <1755 kW
S s

O = SU205-D

o= 145 x =7%.33 kN

Question 13 continues on page 16
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Marks
Question 13 (continued)

(c) (i) Describe how an electric motor is used to convert electricity into rotary 2
motion.

_A ma‘ﬂ@’{’ A p\eb o) Fo('ue +o Cr (,(,-v‘reln‘}' COrmine (';_;mo{vw‘por

...................................................................................................................

* QW‘QWV\W\U’* ..... W‘Q'W‘VHIHSW‘”‘“W*@’W“”\W

...............................................................................................................

Q‘gi]\k:} QOMS +o H‘\e WW\T\JVS whare™ -Hr\e,-\ (,Q\.w\%m\jf +\’\14 Loj Pn&h"."'}

.........................................................................................................

"‘T\r\b (,10'\\‘: Q\(o\/\\r\O‘\ (ﬁ{-;nc e -]—hrr\:r\j Fdﬁ;t Cenl ,U’/{ +O%V\e .
(i) Describe TWO different applicaeions of electrical motors that are used in 2

transport systems.
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End of Question 13
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