SOUTH SYDNEY HIGH SCHOOL

Year 11 Preliminary Course
Half Yearly Exam 1996

MATHEMATICS

~ ¥YT._ °*
3 unit

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

Question 1  (Use a new page)

(a) On a number plane, indicate the region specified by y<|x —1] and y< 1.

21001 + 21000

3 as a power of 2.

(b) Factorise 2™! +2” , and hence write

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

(d) Find the equation of the straight line through (3,—1) perpendicular to the line 3x—2y -7 =0.
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Question 2 (Use a new page)
(a) Solve for 0° <8 <360°
@) 3tan’0 -1 =0 (Give answers in exact form)

(i) 2sin* @ =sin 20

2tand - o
ino identi <212 = 5in24
(b) Prove the following identity T+ tan’A

1+ cos 2x . . . .
(c) Express J/ 1o op wos 2¢ 252 single trigonometric ratio.

-3
22

(e) Find all angles 0, where 0° <6 < 360°, for which J3 sin® — cosB = 1

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

Question 3 (Use a new page)

(a) Solve |3+2x|=4-x _
P Figure not
' to scale

(b) Two yachts 4 and B subtend an angle of 60° at the
base C of a cliff. From yacht 4 the angle of elevation
of the point P, 100 metres vertically above C, is 20°.
Yacht B is 600 metres from C.

(i) Calculate the length AC. B
(i) Calculate the distance between the two yachts.

¢) Uluru is a large rock on flat ground in Central Australia. Three tourists A, 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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Question 4 (Use a new page)

(a) Differentiate the following
. xJx
o

. 4 _4x3 45
(i) x_..__;zc;_:r__
(i) 32 +5)

(b) Differentiate y =x?—5x using first principles and hence find the gradient of the curve when x =3

(¢c) Solve 2%;_—55- > 1
Question § (Use a new page)
(@

In the diagram P, Q, R and S are the points on a circle centre 0, and ZPOQ = a. The lines PS and
OR intersect at M and the lines QS and PR intersect at N.

(i) Explain why ZPRM == -3a
(i) Showthat LPNQ + £PMQ =o.
(b

O is the centre of the circle
LABC = 126°, LOAC =x°

Copy the diagram and find the value of x, giving
reasons.
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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
the values of a and 5.

(b) Find the distance between the parallel lines 7x—15y—3 =0and 7x— 15y + 5=0.

(c) The graphs of y=xandy=x> intersect at x = 1.
Find the size of the acute angle between these curves at x = 1.

o il Cao M _4
(d) Simplify (a‘1)2b7 if a= 3 and b= 5
X —2

(e¢) Find ’1;13 N

(f) A function is defined in the following way :

1-x for x<-1
fx) = ¥+ 1 for -1<x<2
2x-1 for x>2

(i) Evaluate 2A-1)+£0) - 2/(3)

(ii) Sketch the function for the domain -3 < x <3.
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