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EXAMINATION PAPER
3 UNIT (ADDITIONAL) AND
3/4 UNIT (COMMON) MATHEMATICS

QUESTION ONE
(a) Using the table of standard integrals, find the

exact value of J *sec2xtan2r dx.
0

. 10
(b) Evaluate J’ X _ dx using th
» Vool using the

substitution x = £2+1.

(c) The interval AB has end-points A(-2, 3)
and B(10, 11).
Find the coordinates of the point P which
divides the interval AB in theratio 3: 1.

(d) The graphs of y= x and y = 23 intersect at

z2= 1. Find thesize of the acute angle
between these curves at x = 1.

QUESTION TWO

(a) Prove the following identity:
2tan A
1+tan2A4

=sin2A4.

(b)

Let ABPQC be a circle such that AB = AC,
APm_eetsBCatX,andAQmeetsBCatY,asin
the diagram. Let ZBAP = @ and ZABC= §.

(i) Copy the diagram and state why
LAXC=a+f.

(ii) Prove that Z.BQP =¢.
(iii) Provethat /BQA =8.

1 ond z=2sati
3 an x = 2 satisfy

(¢) (i) Verifythat x=
the equation 7-3x = %
(ii) On the same set of axes, sketch the
graphsof y=7-3xand y= %
(iii) Using part (ii), or otherwise, write down
all values of x for which 7-3x < %

QUESTION THREE

(a) New cars are subjected to a quality check,
which 75% pass. Calculate t?he prc})’babilit;!
that of the next ten cars checked, more than
seven will pass. Leave your answer in
unsimplified form.

(b) Evaluate j?3sinxcoszx dx.
0

(o .Prove by mathematical induction that -n’ +2n
is divisible by 3, for all positive integers n.

(d) Two points P(2ap,ap2 ) and Q(Zaq, ag? )
lie on the parabola r2= 4ay.

(i) Show that the equation of the tangent to
the parabola at Pis y= px-ap?.

(ii) The tangent at P and the line through @
parallel to they axis intersect at T".
Find the coordinates of T.
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(iv) Provethat PQYX is acyclicquadrilateral.
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(iif) Write down the coordinates of M, the
midpoint of PT.

(iv) Determine the locus of M when pg=-1.

QUESTION FOUR

(a) When the polynomial P(x) is divided by
(x+1D{x—4), the quotient is Q(x) and the
remainder is R(x).
(i) Why is the most general form of Rlx)
givenby R(2) = ax+b?
(ii) Giventhat P(4) = -5, show that
R(4)=-5.
(iii) Further, when P(x)is divided by (x+1),
the remainder is 5. Find Rix).

(b) Taking x=1-0 as the first approximation,
use Newton’s method to find a second
approximation to the root of

x-3+e2*=0.

(c) The acceleration of a particle P movingin a
straight line is given by

2
4= 3x(x-4),
de?

where x metres is the displacement from the
origin O and ¢ is the time in seconds. Initially
the particle is at 0 and its velocity is 42 s,

. . dix_df1 . .
(i) Using O d.:(2v ], show that

v?l=2(x%-6x2+16),
where v is the velocity of P.

(i) Calculate the velocity and acceleration
of Pat x=2.

(iii)) In which direction does P move from
x = 2? Give a reason for your answer.

(iv) Briefly describe the motion of P after it
moves from x = 2.

QUESTION FIVE
(a) Find all angles 6, where 0< 0 < 2x, for which
J-ﬂ_sina—cosa =1

Use the following diagram to answer
parts (b) and (c):

(b) The part of the curve 2 = 32y between y =0
and y = h is rotated about the y axis. Show
that the volume enclosed is given by V= 16xh2.

(c) The diagram represents the water in a dam on
afarm. The depth of the water is & metres, the
volume of water in the dam is V m?, and the
area of the surface of the water is Sm?. The
water in the dam evaporates according to the
rule

av
T kS,
where k is a positive constant, and t is the
time in hours.
(i) Describein words what the rule says
about the rate of evaporation.

dh

P

(ii) Show that

(iii) Initially the dam contains 64x m3 of
water. Calculate how long it will take
for the dam to empty by evaporation
when &k = 0-00L.

QUESTION SIX
(a) Consider the function f(x)=3x- 13,

(i) Sketch y = f(2), showing thex andy
intercepts and the coordinates of the
stationary points.

(ii) Find the largest domain containing the
origin for which f(x) has aninverse
function, f~1(x). T ’

(iii) State the domain of f™1(x).

(iv) Find the gradient of the inverse function
at x=0.

(b)  bottles

«———— lIstrow

2nd row
+—— 3rd row
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The figure shovs a bottle-storage rack. It
consists of n rows of ‘bins’ stacked in such a
way that the number of bins in the rth row isr,
counting from the top.

(i) Show that the total number of bins in

the storage rack is -’i(';;n

(ii) Each bin in the r th row contains c+r
bottles, where c is a constant.
(For example, each bin in the third row
contains ¢+ 3 bottles.)
Find an expression for the total number
of bottles in the storage rack.
[You may assume that
2422440l = %n(n+ DEr+ D)
(iii) Enzo notices that ¢ = 5 and that the
average number of bottles per bin in the
storage rack is 10. .
Calculate the number of rows in the
- storage rack.
QUESTION SEVEN

(a) (i) Sketch carefully on the same set of axes
the graphs of y = x* and y = cos(xx)

for 0 < x <1-5. (Your diagram should

be at least half a page insize.)
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(ii) On the same diagram, sketch the graph
of y =x*+cos(xx). Label clearly the
three curves on your diagram.

(iii} Usingthe graph, determine the number

of positive real roots of the equation
x4+os(zx)=0.

The figure shows 9 points lying in the plane,
5 of which lie on the line I. No other set of 3
. of these points is collinear.

(i) How many sets of 3 points can be chosen
from the 5 points lying on /?

(ii) How many different triangles can be
formed using the 9 points as vertices?

(¢) Uluru is a large rock on flat ground in Central
Australia. Three tourists 4, B, and C are
observing Uluru from the ground. A is due
north of Uluru, C is due east of Uluru, and B
is on the line-of-sight from A to C and
between them. The angles of elevation to the
summit of Uluru from A, B, and C are 26°,
28°, and 30°, respectively.

Determine the bearing of B from Uluru.
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