N.S.W. DEPARTMENT OF EDUCATION 32
HIGHER SCHOOL CERTIFICATE EXAMINATION 1977
MATHEMATICS 3 UNIT (AND 4 UNIT -FIRST PAPER)

Inswetions: Time allowed 3 hourns. ALL questions may be attempted,
AL questions are of equal value. In every quesiion, all necessary
working should be shown., Marks will be deducted forn careless on badly
avanged work.

Mathematical tables will be supplied. Approved sLide nules on caleuba-
tons may be used.

QUESTION 1

’

(i) Differentiate with nespect to z: (a) —-

- 7+x2

(11) waite down primitives (indefinite integrnals) of
la) ot (b) _ 7 {c) sinz+ secly
1 +

{111)  Express sin 50 sin 159 in the form %(cos A - cos B)

(iv) T4 x =2 44in 6 and y = cos 6, find a relation between x and y

which does not involve 6,

QUESTION 2
(1) For what values of the consitant B are the graphs of the Linear
equatlions 2x + 3y = 6, 6x + By = 9

(a) paratlel (b) perpendiculan?

(ii)  Indicate, using a sketeh (not on graph paper) the region of the
Carntesian plane §or which 2x + 3y < 6 and bx + 9y > 9

{iii] Evaluate (a) fg/zéin 22 dx (b)  f e de

QUESTION 3

(1) Sketch (not on graph paper) the graph of y = cos”

(i) (a) Show, by completing the square or othewwise, that the expression

10 + 2x - xz can never be greaten than 17,
{b)  Find the set of values of x for which Lhis expression exceeds 7.

(ii11) Use The method of mathematical induction Lo show that Lhe sum
o4 the squares of the (sl n positive Antegers is %-n (n+1) (2n+1) .
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QUESTION 4

il Show that the tangent to the parabola xZ = 8y at the point (4, 2)
intersects the y- axis at (0, -2).

(ii) Transform the parabola y = xz - 4x + 3 %o the fonm XZ = 4ay
and hence Mnd A8 focal Lengih.

{iii)  Sketeh /the hegion 4n the Carntesian (x, y) plane bounded by the

parabola y = - 4x + 3, its Tangent at (3, 0) and the Line x = 2.
Find the equmon 0f Lhis fLangent and hence caleuwlate the atea of
his negion.

QUESTION 5
(i) Use Simpson's Rule with three function values io §ind an approxi-

2
) ma/te value of -
éze de.

Q&(ﬁ) Find the acute angle between the Awo planes:
‘{‘256+g~22=5, 3 - by - 27 = 9
T )

/(111) Forn the curve y = §lx) it 48 given that §'(z) = A/énzx and the
curve passes through the point (1/4, u/8). Find the equation of the
curve.,

QUESTION 6
(i) fa] Define |z| ,(L.e. the absolute value of x) for a real

numbesr z
{b) Sketch (not on ghaph paper) the curve le| + |y| =

—

a) Explain the terms 'function', 'domain', and 'range’.

) Discuss whethern the circle acz + yz = az , An the Carntesian plane,

the graph of a function.

(i1

(

|

o

|

g.

(iii) Uzse one application of Newton's method to estimate that oot of
;?~ 6x + 24 = 0 which Lies near g = 3.

QUESTION 7
(i) Find the maximum and minimum values of -z Log,x for 0 <2 < 1.

(i) Express cos o - sin o in the form A cos (o + o) in which A is a
positive numben.,
flence on otherwise solve the equation cos o - sin 6 =1 , 0 < 6 <1 .
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QUESTION §

(i) Wwiite down the binomial expansion of (1 + x)" and use it to

S

show that 2" = 5"C,
k=0
(ii) (a) For a parnticle moving in the xz- axis with velocity v at Ltime

£ show that the acceleration 4is given bg«é% (%uz)

(b) An object falling dirnectly o the earth from space moves according

2
to the equaiion-éig = l% , Whete ¢ 45 the distance of the object from
. x

the centrne of the eanth at time £. The constant k {8 rnelated to g,
the value of gravity at the earnth's surface, and the radius of the
eawiith, R, by the formula k = gRZ.

Show that, if the obfect stanted from rnest at a distance of 107 metres
grom the eanth's centre, then Lt will rneach the ewith with a velocity
of approximately 11200 m/s. {Assume R = 6.4 x 706m, g =9.8 m/éz}

QUESTION 9

Lﬂ‘ﬁ%eﬁbwiimaiWWéoﬁagwmwﬂucbamwmeamz%,%, Find

(a) the n-th temm

(b) the sum of Zhe st n Lerms

c)  the 'sum fo Anginity’

iiil“ A and B, in orden, continue Lo toss a coin until a head is
thrown, and the §ut Lo throw a head wins. Using the nesults of (i),
on otherwise, find the probabilities

{a) the game ends at the ninth Toss

(b} Zhe game ends in Less than Zn Losses and A wing

(o) A wins.

QUESTION 10

(i) Cakewkate the volume of the solid generated When the region in Zhe
st quadnant bounded by ithe cuwwe y = xzﬁ the axis x = 0 and the Line
y = 4 48 notated about

{a) the y- axis (b) the z- axis

{11) Almost always in the application of mathematics to the real
workd, one has available information which, though interesting, L4 not
neally essential for the solution of the problLem in hand.  The
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following quesition contwins some of this,so-called redundant, Angonma-
Lion.,

As aspinin tablets deterionate, a quantity 06 salicylic acid is fomumed;
o be acceptable, the tablets musi noft confain more free salicylic
acid than 0.15 per cent of the wedght of aspinin sitated to be in the
tablet, From a Large supply of tablets, ten are faken at random and
Lested. 1§ nine on more meet the requinement, the Lot is passed as
satisfactony; otheuwise it is rhejected. Find the probability of
acceplance 4§, in the supply as a whole, there are 10% unsatis gactony
fablets. |




