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Year 11 Preliminary Course
June Exam 1998

MATHEMATICS

3 Unit

Instructions : Time Allowed: 2 periods -
1. All questions may be attempted.
. Start each question on a new sheet of paper. ,
. All necessary working should be shown.
. Marks may be deducted for poorly arranged or missing working.

Anprgvpd calculators may be used
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Question I  (Use a new page)

Not to scale

The figure shows the side view of a bridge opened to let boats pass underneath. When the equal arms
of the bridge PA and OB are lowered, they meet exactly to form the straight roadway PQ, which is
50m long. When the arms PA and OB are raised through an angle 6 as shown, the "corridor" 4B is

12m wide

-~

(b) Find the equation of the straight line through (3,-1) perpendicular to the line 3x - 2y -7 =0

(c) The interval 4B has endpoints 4(-2,3) and B(10,11).
Find the coordinates of the point P which divides the interval 4B in the ratio 3:1.

(d) For the function y = state the domain and range.
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Question 2 (Use a new page)

() Solve for 0° <6 <360°
(i) cot?0-3 =0 (Give answers in exact form)

(i) 2sin’ 6 =sin 26
(b) Prove the following identity

+ cos 2x

as a single triconometric ratio.
T oos 2% sing gono o)

(c) Express i

242

(d) Show that sin 195° = , without the aid of a calculator

(e) Find all angles 6, where 0° < 6 <360°, for which J3 sin® - cosb = 1
Question 3 (Use a new page)
a) Differentiate the followin
2
. xJxX hd
© X
. xt—4x? +5 i
(i) —
@ 367 +3) ’ 7

(iv) (x+2)’(3x* -4x+2)
(b) Differentiate y =x*- 5x using first principles and hence find the gradient of the curve when x = 3

2x -5
x+3

=1

(c) Solve
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Question 4 (Use a new page)
(a) Q
A B
Z
P <----- l}E—-——-Q ————————— eb—Y —————————— R
D C

The figure shows the net of an oblique pyramid with a rectangular base.

In this figure, PXZYR is a straight line, PX = 15 cm, RY = 20 cm, AB = 25 c¢m, and BC = 10 cm.
Further, AP = PD and BR = RC.

When the net is folded, points P, O, R, and S all meet at the apex 7, which lies vertically above the

point Z in the horizontal base, as shown below.

(1) Show that triangle 7XY is right-angled
(i) Hence show that 7 is 12 cm above the base.

(1ii) Hence find the angle that the face DCT makes with the base.
(b) Theliney =mx + b is a tangent to the curve y = x’ - 3x + 1 at the point (-2, -1). Find m and .

(c) Seventy-five tagged fish were released into a dam known to contain fish. Later a sample of forty-two
fish was netted from this dam and then released. Of these forty-two fish it was noted that five were
tagged.

Estimate the total number of fish in the dam.
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Question 5 (Use a new page)

In the diagram P, O, R and S are the points on a circle centre O, and £POR = o . The lines PS
and OR intersect at M and the lines OS and PR intersect at N.

(i) Explain why ZPRM =180 - %a

(i) Show that LPNQ + £LPMQ =«

(b) 4
<
O is the centre of the circle
ZABC = 126°, ZLOAC = x™
o Copy the diagram and find the value of x, giving
\ reasons.
\ \| /"*
K/\/
C
?

Question 6 (Use a new page)
(a) At the point (2,-3) on the curve y =ax’ + bx + 7, the tangent is inclined at 135° to the x-axis. Find

(b)
©

(d)

the values of a and b.
Find the distance between the parallel lines 7x - 15y-3=0 and 7x-15y+5=0.

The graphs of y =x and y =x’ intersectatx = 1.
Find the size of the acute angle between these curves at x = 1.
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