N.S.W. DEPARTMENT OF EDUCATION 35
HIGHER SCHOOL CERTIFICATE EXAMINATION 1978
MATHEMATICS - 3 UNIT (AND 4 UNIT - FIRST PAPER)

Instwuctions: Time allowed 3 howrs., ALL questions may be attempited.
In eveny question, all necessary working should be shown. Marks will
be deducted forn careless on badly arranged wonk.,

Mathematical tables will be supplied., Stide rules (on caleulatons)
may be used.

QUESTION 1

(1)  Find the exact value (as a national number Ain £ts5 Lowest Lerms)

of:

2 4
e 7*5-7"17
o) = whene 4 = (517, B - (5, o= (&)

(i) T4 the volume of one Litre of a certain Liquid decreases io V
Litnes after n days acconding to the formula V = (1 - 2)", find the
value of o (Lo three significant figwies) 4§ V = 0.31 after five
days .

{71)  In the triangle ABC the side BC has Length 4 em. and the angles

at B and C are 60°, 70% nespectively. Determine (o three significant
flgwries) :
(a) the Length of AB

(b)  Zhe Length of AP wherne P is the midpoint of BC.

(1) Write down primitives (indefinite integrals) of

(a)  sin 2 (b) —& ) ———

(111)  Express sin 40° cos 257 in the forum B(sin A + sin B).

iiY) Evaluate (a) Q?aoa%x da (b) @fﬁl«dm
— s x
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QUESTION 3

(i) For what values of the constant B are the ghaphs of the Linean
equations: x - 4y + 4 =0 , 2z +By = 2 = 0

(a)  paratlel (b) perpendicular ?

(1) Indicate, using a sketch (not on graph paper) the region of the
Cantesdian plane forn which the following inequalities hold simulita-
neously:

T -4y <-4; dx+y<+4 .

(i) Sketch (not on graph paper) the gnaph of y = sin’ 'z

QUESTION 4

A thin sheel of smooth metal is in the shape of a secton of a circle
with OA, OB as bounding rnadii each of Length 10 cm, and the angle AOB
. 0
L5 607,

(1) Find the Length of the arc AB and the area of the secton.
A O

{11)  The sheet 48 now bent to form a rnight
ciewlar cone by welding the bounding nadil
OA, 0B togethen {and insenting a circular
disc to close in the cone at the base).

{a)  Find the volume of the cone. (Note:
The volume of a rnight circular cone is, in

the wsual notfation, %—H&Zh,)

{b)  On Zhe suiface of this cone a thin string is pulled tight starii-
ing with one end fixed at the point A and passing once nound the cone
Lo the othern end P which 45 at the midpoint of A0 (as LlLusinated in
the diagham). Find the Lengith of this sining.

QUESTION 5

(i) For the sequence 2, - 1.5, . . . waite down expressions fon the
nth temm and the sum o4 n terms forn the fwo cases:

{a) zhe sequence is arithmetic;

(b} the sequence 45 geometric.

Evaluate each of these foun expressions when n = 44and, in those cases

where LT exists, the Limit as n ~ =,

(11)  Write down the formula for the sum of the §inst n positive odd
Aintegens. Explain the method of mathematical Linduction and use Lt io
prove this formula.




o

I
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QUESTION 6
(i) For the awwe y = flx) it 45 given that §'(x) = 4x - 2 and the
cwnve passes through the point (1, 0). Deduce the equation of this
cwave and show that it also passes through the origin.

(i) Show that this cwwe & a parabola; gind {ts focal Length, %he

coondinates of Ats foous and the equation of its directrix.

(ii1) Sketch the negion in the Cartesian plane bounded by this pora-
bola, its tangent at (1, 0) and the Line x = 0. Find the equation of

this tangent and hence calewlate the area of the heglon.,
QUESTTON 7

(i) Find the maximum and minimum values of 2 sec 6 - tan 8, for

0 <6 < T/4.

ﬁfii}\ Wiite down equations on inequalities which describe the gollowing:

7
) the plane through the point (2, 3, -2) parwllel Lo the plane

x+y+z=0;

{b) the interion and surface of the sphere whose centre is at the ori-
gin and whose radius is V3 ;

(a) the interion and surface of the cube whose gaces are portions o4

the planes:

=1, x=-1,y=1,y==1,z=1,2z=-1.

Find the distance from the origén of the plane described by the answer
to (a) and hence, on otheuise, determine the set of points common Lo

{a), (b) and (c].
QUESTION §

(i) Twe cans, nepresented by points A and B, are travelling due east
and due north rnespectively along fwo roads nepresented by Awo sinaight
Lines intersecting at 0. AL a cerntain instant, can A is 2 km wesl of
0 and car B 48 1 km south of 0, the foumen travelding at a constant
speed of 1 km/minute and the Latten atl constant speed of V km/minute.
{a) What value of V will cause a collision?

{b) Prove that, in the course of motion, the minimum distance befween

the cans A5 |2V - 1[//fb2 + 1 km,

{ii) Determine the nrange cf values of V which will cause collision in
the above if the problLem is made mone healisitic by nepresenting tLhe
cans, not by points A and B, but by nectangles each of Length a km and
wldth b km, with thein centres at A and B.
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QUESTION 9
n

(i) la) Wnite down the vatue of ”cj. -0,

(b) By comparing the coefficients of xﬁ on both sides of the identity

(7+mﬁ”~+m85(1+xﬂécmo%wwM@AMMiMi

7 16
. )= 0 7C
0 4 8

it &oa
—
(@}
¥

(ii) A tosses a coin 16 Limes. What is ithe probability ithat it falls
heads uppermost on & occasions?

(i11) A tosses a coin § times and, quite independently, B also tosses
a coin § times. Calewlate the probabilities:

la) the number of heads obiained by A equals the number of heads ob-
tained by B.

(b) the number of heads obtained by A plus the numbern obiained by B

A5 8.

(iv] Descnibe experiments similarn Lo those in (91) and (1) which

would Lead to the conclusion ,él

J

n 7 n
C.)” = N
0 ( j) C,

(1) Caleulate the volume of the s0lid generated when the negion in the

bt quadnant bounded by the curve y = ¢, the Line x = ﬁogez and the
coordinate oxes, 4s rotated abowt the x- axis.

(i1} The motion of a pendulum may be approximately represented by the

2
equation gwﬁ-x - g»x; where x 48 the displacement at Lime L. The con
dt” L

stants g and L nepresent the value of gravily al the eanth's surface
and the Length of the pendwlum nespectively. Considen the case

2
L = g/n°.

fa) let v = §%~; show that %%-% é%-(%~v2)

(b]  The pendulum is swinging in accordance with the inliial condi-
Lions £ = 0, & = 0, v = I,
Using the approximate equation of molion above {ind Lhe st value of

x where v = 0,
() The motion of the pendulum may more accurately be nrepresented by

L b 120
Using ithe equation of motion and one application of Newton's method
gind a mone accwwte answen to (b).




