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MATHEMATICS EXTENSION 1

Time allowed - 2 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

»

>

Attempt all questions.

Each question is to be commenced on a new page clearly marked Question 1,
Question 2, etc on the top of the page. **

Each question is to be returned in a separate bundle.

All necessary working should be shown in every question. Full marks may not be
awarded for careless or badly arranged work.

Approved calculators may be used.
A Table of Standard Integrals is provided.

**Each page must show your name and your class. **



QUESTION ONE.

(a) Solve for x:3™' =2 expressing the answer correct to two decimat places.
. 5
(b) Giventhat cosa = E , find the exact value of cos2ea

(¢} A teacher has 9 girls and 16 boys in her class. The teacher randomly chooses 4
students, one after the other, to form a clean up team to pick up papers in
the playground. Assume that all students are present when the teacher
makes her selection and that a student’s selection in a team on one occasion
is independent of their selection on another occasion.

(i) Find the probability that on one occasion the teacher chooses a team
which contained only boys.

(1)  Find the probability that the youngest boy in the class is
included in a team one day but the oldest girl is excluded.

(1it)  During the course of the term, the teacher has to choose a
clean up team on 9 separate occasions. What is the probability

that on 3 of these occasions the team contains only boys?
Express your answer correct to 4 decimal places.

d(e* tan”' x)

d Find
(d) Fin T

(¢)  The polynomial P(x)=2x* + kx® —1 is divided by x +2 and the
remainder is 7. Find the value of k.

QUESTION TWO.  (START A NEW PAGE.)

(a) Find the acute angle between the lines y=x—1 and +2y =x.
Give your answer correct to the nearest minute.

2
(®)  Find [2x,[1- gdx using the substitution u =1- 12‘-
i}
(¢) (i) Using the expansion sin(a + ﬁ) =sincos §+cosasin f,
prove that sin34 = 3sin 4 —4sin’ 4.

(ii) Hence, or'otherwise, show that
sin34 = (2cos A+ 1)sin24 - sin 4)

QUESTION 2 CONTINUED ON PAGE 2 ...
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QUESTION TWO CONTINUED.

(d) Two circles meet in points A and B. CAD is a double
chord and BTP is a chord of the larger circle. Prove
that CT || PD. ( Hint: Join AB)

QUESTION THREE.  (START A NEW PAGE)

(a) The region bounded by the function y =

2
Vxi +3 1
the x —axis and the y —axis and the line x =1, is shaded in the diagram

below. Find the volume of the solid formed when the region
1s rotated about the x — axis. Leave your answer in exact form.

QUESTION 3 CONTINUED ON PAGE3 |
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QUESTION THREE CONTINUED.

(b) (i) Use one application of Newton's method to estimate(to one decimal place)
the root of x* — 6x* + 24 =0 which lies near x =3.

(i)  If x, is one of the roots of the function as indicated in the diagram

below, explain briefly why Newton's method fails if the first
approximation for x, is taken to be either x, and x,. Copy the diagram

below onto your paper and use it to help you with your explanation.

Y Maximum

A {\/ turning point

NOTTO
SCALE

/

(c) Prove by mathematical induction, that for all positive integer
values of n:

Ix54+42x6+3%xT7 +.ens +n(n+4)=%n(n+l)(2n+13)

QUESTION FOUR.  (START A NEW PAGE)

(a) A surveyor observes two towers A and B. Tower A is due north with a height
of 80m, and Tower B is on a bearing of €(<90°) with a beight of 120m. The
angles of elevation of the two towers are 40" and 36° respectively. The

towers are 150m apart on a horizontal plane. Calculate the value of 4, to the
nearest minute.
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QUESTION 4 CONTINUED ONPAGE4 ..
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QUESTION FOUR CONTINUED.

(b)

(©)

A softdrink can is placed in a fridge which maintains a constant

temperature of 1°C. The temperature T of the can, measured

in degrees Celsius, decreases according to the equation

dr . . . ..
o = ~k(T —-1) where k is a positive constant and ¢ is the time in

minutes.
(i) Showthat T=1+ Ae™ is a solution to the equation.
(ii)  If the initial temperature of the can is 40°C, and it cools to

20°C after 30 minutes, find the value of k.

(i) How long will it take for the softdrink can to cool from its
initial temperature of 40°C to 10°C?

In a manufacturing process, 10% of the items made are faulty. If 20 items
are selected at random, what is the probability (to 2 decimal places) of’
(1)  no faulty items?

(ii)  at least 2 faulty items?

QUESTION FIVE.  (START A NEW PAGE.)

(a)

(b)

(i) Show that the cartesian equation of the curve with parametric

equations x =6¢,y =3t7 is 12y = x*.

(ii)  Show that if the tangents at the points P(6p,3p”) and O(64,39%),

“intersect on the y — axis, then p* = g°.

To promote the sale of Holden cars, a dealer offers a special deal in which
no interest is charged for the first 3 months and then interest rates are left at
1% per month. Kevin buys a 6-cylinder car for $30000, pays $10000 in cash
and agrees to pay the loan plus interest compounded monthly over 3 years.

(i)  Write an equation to show the amount owing after 4 months.

QUESTION 5 CONTINUED ON PAGES . .
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QUESTION FIVE CONTINUED.

(b) (ii) Find the amount of each monthly payment.

(c) Find the coefficient of the term x ™ in the expansion of

1 8
Dy —
[ 3x2j

QUESTION SIX. (START ANEW PAGE)

(@ ()  Sketchthe graphof y = 3sin“§

(i)  Show that the area enclosed by the curve y =3sin™ % .

the x —axis and the line x=11is (—725 +343 - 6] $q. units.

b)) @ Find the general solution of the equation tana = ——J—._B—

expressing your answer in terms of .
(i1) Hence, find a value of « such that

RF4
—_—— =T
2

d x
(c) Find —|tan™ :
> oo L 22
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QUESTION SEVEN.

(a)

(b)

CTHS 30 ME1T TRIAT

(START A NEW PAGE)

A gate w metres long, is closed when it is at right angles to a fence and the

and the wall of a house. The fence and the wall are parallel. The gate opens out
towards the fence. The horizontal opening, created as the gate is opened is the
distance from the edge of the gate to the house so that it meets the house wall at

right angles. This distance 4, in metres, is shown in the diagram below. Let

0(t) radians be the angle of opening of the gate at time ¢ seconds. The gate is

initially shut, but is opened at a rate of

(D)
(i)

(iii)

(iv)

)

(D
(i)

radians per second.

1
N1—1?

~ -
T
edge of
gateas i ,d=fip
it is being -
opened \ wall
fence \ of
\ house
\
\
o\ .
- w [

Show that A =w—wcosé.

Show that @ =sin™'t .

Show that @ = .
dt 1-r

Using the substitution ¥ =1—¢7, find an expression for
hin terms of ¢,

1

Hence, without using calculus, explain why I —t—mdt =1.

0‘\]1—[2

Write an expression for the expansion of (1 + x)”
Hence, show that

2°C +6"C,+ 12"Cy +.oooon(n-1) "C, = n(n-1)2"?

END OF EXAM.
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