Ascham School

Form 5

Preliminary Course Examination

Mathematics

August 2003

Time allowed: 3 hours
You will be aliowed 5 minutes of reading tifne.

Instructions:

» All guestions should be gitempted

= Al necessary working should be shown

*» Marks may not be awarded for caréless or badly preserited work

« Do each question in a separate booklet

» Write your name and your teacher's name on each booklet

To

¢ Clearly label the front of each booklst with the number of the question

» Approved calculators may be used.
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Question 1 (12 marks)
a) Evalnate to 3 significant fignres /(1.3)* + (3.4)"
o . 3.78x10
b) ' Express in scientific notation —
9x10
€) Simplify: 53 +~/20 — 2412 ++/45
d) Solveforxandyif x+y=6 and
2x—-y=9
€) Factorise: 3x” +8x~16
2y2-3 . .
) BExpress with a rational denominator.
2243 B
2 Solve forx: x*=4x
\f
Question 2 (12 marks)  Start this question in a new booklet
a) Solve x_xol 1
3 4

b)  Solve Bx—1=4
¢)  Find the values of x for which [1 -2/ <5
d) Find the exact value of sin 225° - -
& If tné=—3 for 0<6<360°, find &

o .o 1-cos®@
1) Simplify 17008 O

s é cosé

@




Question 5 (12 marks)  Start this question in a new booklet

A(2+-2), B(-2,-3) and C(0,2) are the vertices of a triangle ABC.
a) Plot the points to form the triangle ABC
b) Find the length of AC and the gradient of AC
c) Show that the equation AC is 2x+ y—2=0

d Caleulate the perpendicular distance of B from the side AC

&) Find the coordinates of D such that ABCD is a parallelogram.

£ Find the area of the parallelogram ABCD.

Quiestion 6 (12 marks)  Start this question in a new booklet

a) Find the values of m for which the equation
XA (m—x+4=0
has no real roots

b) Find the equafion of a parabola with focus (1,2) and
whose directrix is y = -4

¢) Ifo and B are the roots of the equation x* +5x—8=0

find the valne of
i) a+B
i) of
1i1) b
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Question 3 (12 marks)  Start this question in a new booklet
a) Solveforx: 9% =27 @
b) If cosf = —% and tand <0 , find the value of sin @ @)
-9
c Find lim———— @
) 35 -6
Q) Simphfy 283 @
log, 9
&) The first three terms of an arithmetic series are 12, 17 and 22.
i) Find the twenty-fifth term of this series. @
if) Find the suin of the first twenty-five terms. (2)
Question 4 (12 marks)  Start this question in a new booklet
a) "For the function F{x)=2+25—-x" find the domain. ()
b) For the thé curve y=~x* +x+12
1) Draw the graph @
i) Find the range if the domainis 0<x <5 2
2, x<0
c) Given f(x)=<2x, 0<x<3
4, x>3
@ Find £2) S
- (ii) Sketch the curve of y = f(x) o e
d) On a number plane diagram ¢learly show the region where 3)

1
P+y* <9 and y>-—
x

@




Question 7 (12 marks)  Start this guestion in 2 new booklet

a) Differentiate
D e

iy F-»

iii)

I+x
i) %% +2x
Jx
1
v PE—
) 3x*

b) Find the equation of the normal fo the curve y =x" +5-—2
x

, at the point where x = 1.
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Question § (12 marks) Start this guestion in a new booklet

a) (the figure below is not to scale)

E
B

A D
ABCD is a thombns with £ BDC =48°. ABE is an equilateral triangle.
(i) In your examination beoklet draw a neat sketch showing this information
(i) Find the size of £ EAD, giving reasons for your answer 4

(iii)Find the size of £ EDA, giving reasons for your answer )

)

Not to
scale

Two geologists on a large flat mining claim drive 20 km from. goint A on abearing of

150° T to point B. They then drive 40 km on a bearing of 020° T to point C.
i) Copy the above diagram into your examination booklst

I _endfillinthedata .. . .. (2L
if)  Show that £ ABC =50° @

iii)  Find the distance of point C from point A to the nearest
kilometre. @)




Question 10 (12 marks) Start this question in 2 new booklet

Question 9 (12 marks)  Start this guestion in a new booklet

a) Find the locus of points P such that PA is perpendicular to
PB where A is the point (-1,4) and B is the point (2,3).

a) The graph of the curve y = f (%) is drawn below. Copy the didgram ito Describe fhe locus fully, @

your answer booklet and draw the graph of the corresponding sradietit

function showing clearly all the important features. 2
= ¥ P @ b) A thin sheet of smooth metal is in the form of a sector of a circle

Ay with OB and OA as bounding radii each of length 10 em, and angle
AOB is 60°.

st i i) Find the exact length of the arc AB @
Y =fx) if) The sheet is now bent to form a right circular cone by welding the

»1 ; bounding radii OA, OB together. On the surface of this cone 2 string 1is
B pulled tight starting with one end fixed at the point A and pasging once

Lath ¢ <
) round the cone to the other end P which is at the midpoint of OA (see
diagram). Find the exact length of this string. )

o]

N P ‘
b) A man wishss to form arectangular enclosure using his existing fence on
one side. He has 20 metres of fencing material available to form the other
three sides which are x metres, x metres and y metres respectively. A
i) Shoew that the area of the enclosure he can form is given by | &
2x(10 - x) square metres. @)
i) ‘What are the dimensions of the largest area he can fence? @
¢} Using the triangle below, find an expression for cos 8 or a
valoe for cos 6 (if it exists) for each of the set of conditions
c) : below. Give clear explanations.
In the triangle PSU, QR 1l SU, P C

SPII TR, ST=7.5cm,

iagram 1s not
PQ=10cm, PR=12cm (Diagr

to scale)

and UT =15 cm.
i) Prove A PQR is similar to
APSU @
i) Hence find the length of SQ A B
@ ¢
)] a®=b"+c’ ¢))
. . S A U it | § MO A - 1 A A s Ses SOpRAit § S
f— . oI T ‘
¢) For what values of x does the series iif) a>bic )
x+ 334 %)+ 23+ 2 o have a limiting sum? @
' iv) a<b+e (1

END OF EXAM
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