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Tnstruetions: Time allowed 3 houns. ALL questions may be attempted.
ALL questions are of equal value. Tn every question, all necessawry
working should be shown. Marks will be deducted for canreless on badly
avanged wonrk.

Mathematical tables will be supplied. Approved slide nules on caleula-
tons may be used.

QUESTTON 1
(i) Find the exact value of g% -;%%% as a fraction in its Lowest

Lerms .

(11) Express x2+ L. = L as a graction in its Lowest terms.
x -x «x tux A l>

(iii) ABCD 48 a parallelogram (as shown in the ! ]
diagram) in which the Lengiths of AB and AD are 3 am f
and 1 om  respectively, and the angle ABC L5 60%;
also the diagonals cut at K and the angle AKB is
denoted by 6.
Caleulate the exact values [(giving answers as
nadtional numbers oh surds) of:

(a) zhe Length of the diagonal AC

{b] the Length of the diagonal BD

(c) cos 8

(i) (a) Find the equation of the Line L Zhrough (1, 0) which passes
through the point of intersection of the Line y = 2z + 1 and the gi
axis.

(b} Find the exact value o4 the tangent of the acute angle bet-

ween the Line £ and the Line y = 2x + 1,

ii) (a) DifferentiatexLogx+ sin‘s

(b)  Find a primitive (indefinite integral) fon va - ¢ *

(i11) Find all rneal numbens x forn which |a + 1] > |x - 7|

QUESTTION 3

2 dx
o 2

Find (a) ™2 sin « - sin 2z)de  (b) [
———— )
"+ 4

(i
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(i1) A plane negion 45 bounded by the cwwes y = vz and y =-77x+ Y,
and by the Lines x = 1 and x = 9,

(a]l Find the area of the region

{b)  Find the volume of the so0lid obiained by notating this negion
about the x- axis.

QUESTION 4

(i) 1§ 0 <6 <1/Z7, prove that fan o = /ﬁ%g%?— Zg
Hence show that the exact value of tan 1/8 48 V7 - 1,

(ii) Find the Largest positive value of x for which

1.2

(x + E) - 6lx + ;I;) + § = 0, expnressing your answern §ist as a

national number on surd, and then giving Lits value correct to Awo
decimal places.

QUESTION 5

{i) Find the minimum value of x + 2—2—0— gorn x > 0, giving reasons for

YourL answer.

{ii) A cango service operates by running a ship between port A and port
B at a constant speed of v kilometrnes per houn.

For a given v, the cost per hour of running the ship 48 9000 + 10 v
dollans .

Find the value of v which minimizes Zhe cost of the tnip.

2

QUESTION 6

(i) A parabola in the Cantesian (x, y) plane has its vertex at
(-1, -2) and its focus al (-1, -3). Derive an Lnequality in x and
y which {5 salisgied by the coorndinates of u point P (x, y) if and
only i§ P 4is closern o the focus of Lhe parnabola than Lt is to Lhe
dirnectnix of the parabola.

{ii) The vefooity vit] of a particle moving along the x- axis 4is
glven in terms of the time t by: v(t) = cos t - V3 sin £.

14 x(t) denvites the position of the particle at time L, show that
for every possible choice of times £, and %,, |x(i7) - x(t,))| < 4.

7 QUESTION 7

M A sphene S has equation xz * yZ + (z - 1)2 = 9, Find ££5 centre and

)
T
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hadius .

Find the equations of the Line through the centre of S and perpendicu-
Larn Lo the plane x + 2y + 2z = ¢, Hence, on otherwise, find the posdi-
tive value of ¢ for which the plane touches S, and the coorndinates of

the point of contact P.

Mo §ind the value of ¢ forn which the cornresponding plane Lntersects

.S in a cincle of nadius 3.
i

QUESTION &

In a nagfle, there is one first prize of $ 100, one second prize of
$ 20, and one thind prize of $ 10. There are 100 tickets in the
naggie, and the prize winning tickets are drawn consecutively
without nreplacement, with the §inst ticket drawn winning §inst prize.
Find the probabilities (giving answers as rational numbers) that:

{i)  a person buying one ticket in the naffle wins

la) it prize (b) at Least $ 20 {a) a prize

(i) a person buying two tickets in the naffle wins

la) it prize (b) at Least $ 20

QUESTTON 9
(1) Sketch (not on graph paper) the curve y = cos x fon -~ 2TN<x<?1,

(ii) Degine the function Ainwi x, specifying L8 domain and range.

Sketeh (not on graph paper) the curve y = sin ',

(i11) Fdind the nange of the function cos (sin x).

(iv] Sketch {not on graph paper) the’au&ue Y = éinui (cos x) fon
-1/ < x < T/2

QUESTION 10

1) The ginst thiee terms of an anithmetic sernies ane 50, 43, 36.
{a) Wnite down a formula for the n-th term
{b) T the Lasit temm of the senies is -27, how many terms are there

An the senies?
(c) Find the sum of the sernies.

{i1) A Loan of % 1000 is to be repaid by equal annual insitalments,
nepayments commencing at the end of the finst year of the Loan.
Intenest, atl the nate of 10 per cent, is caleulated each yeawr on the

balance owing at the beginning of that year, and added Lo that balance.
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1§ the annual instalment is P doflans, prove that:
la} the amount owing at the beginning of the second yearn of the Loan

48 (1100 - P} dollans
[h) the amount owing at the beginning of the thind year of the Loan

4 {1210 - 2.1 P) dollans
{c) 4§ the Loan (including internest charges) 45 exactly repaid at the

end of n yearns, then P = 100/ (1 ~TTT;ﬁﬁ)




