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1 The point P(x,y) divides the interval joining 4 (-3,4) to B(7,9) internally in the ratio
285}

What are the coordinates of P ?

Ay (1,6)
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The point P(x, y) moves so that it is equidistant from the y-axis and the point 5(2,0).

What is the equation of the locus of P ?
(A) ¥ =4(x-2)
®B) y =4(x-1)
©) y' =8(x-2)

D) y =8(x-1)

In the circle, chords PQ and RS intersect at 7, PQ =7, PT =3, RS=8 and RT =x.

What are the possible values of x ?
(A) x=6orx=2
B) x=4orx=2
(C) x=6o0orx=4

D) x=4orx=3

What is the domain for f(x)=+1-x+1+x ?

(A) x>lorx<-1
(B) x2lorx<-1
©) -1<x<1

D) -1=<x<1

NOT TO
SCALE

A curve has parametric equations x=3cost and y=2sint.
What is the Cartesian equation of the curve ?

(A) 2x°+3)" =6

(B) 2x* -3y =6

(C) 4x> +9y’ =36

(D) 4x" -9y’ =36

The angle 6 satisfies sin & =% and % <@=<r.

What is the value of sin20 ?

w =
25
24
®) =%
12
© 2%
oy -2
D) 2%

Which one of the following is the primitive (indefinite integral) of P

@) Llan'Zic
8 2
1. x

(B) —tan” —+C
4 2
LR .

© Etan 2x+ C

D) %tan "2x+C

b
X +16

9



Section II
60 marks
Attempt Questions 11-14

Allow about 1 hour 45 minutes for this section

Start each of Questions 11—-14 in a new writing booklet.

Question 11 (15 marks) Use a SEPARATE writing booklet

sin x
(a) Evaluate [im——.
a—l X

(b) Solve L <1.
I+x
(¢) Find jcoszx dx .

. o A .
(d) By using the substitution tan 0 =t, or otherwise, show that

1+sin A+cos A -coté
1+sin A4 —cos A 27

(e) Find di[cos" (x2 ):J .

X

(f) (1) Write down the domain and range of the function f(x) =3sin™ [gj .

(i) Sketch the graph of y = f(x).

(g) Use the substitution u = x* —1 to evaluate

Question 12 (15 marks) Use a SEPARATE writing booklet

(a)

Sr cm

NOT TO
SCALE

o 6 cm

AOB is a sector of a circle with centre O.
The length of the arc 4B is 57 centimetres.

Find the exact area of the segment cut off by the arc AB and the chord AB.

Ty 4
O Bt 4sin 20 cos 20 .
cos46

(©) () Express sinx++/3cosx inthe form Rsin(x+6)

where R>0 and 0<0<§.

(i) Hence or otherwise solve the equation sin x++/3cosx =+f3 for 0<x<2r.
(d) Find the general solutions to cos[Zx - %) =0.

(e) Prove by mathematical induction that for all integer values of n>1,

1 1 1 1 n

........ + = ;
1x3 3x5 5x7 (2n-1)(2n+1) 2n+1




Question 13 (15 marks) Use a SEPARATE writing booklet

(a)

K North

()

. 100 m

A surveyor stands at a point 4 which is due south of a tower OT of height 4 metres.
The angle of elevation of the top of the tower from A is 45°. The surveyor then
walks due east for 100 metres to a point B, where he observes the top of the tower
to have an angle of elevation of 30°.

(i)  Show that OB = INED

(i) Show that /=502 .

(iii) Find the bearing of B from the base of the tower,
Give your answer correct to the nearest degree.

(b}  The polynomial P(x)=x"+ px’+gx+r hasroots o, N and B.
(i) Showthat f+p=0.
(ii)) Show that eff =r.

(ii1) Show that pg=r.

Question 13 continues on page 9

_8_

Question 13 (continued)

()  The points P(Sp,4p2) and Q(Sq,4q2 ) lic on the parabola x* =16y .
(i)  Derive the equation of the chord PQ. Write your answer in general form.

(ii) Show that if PQ is a focal chord then pg =-1.

(iiiy If PQ is a focal chord and P has coordinates (4,1), what are the

coordinates of Q ?

End of Question 13



Question 14 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

In the diagram, PQ is a tangent to the circle at 4.
Points B, C and D lie on the circle.

P

o

Copy or trace the diagram into your writing booklet.

Show, giving reasons, that ZEAC = ZADE .

(i)  Find the range of the function y = =5

4—x*

. . 1 .
(i) Find the exact area between the curve y = \,ﬁ , the x axis and the
4—x

lines x=—3 and x=+/2.

Let f(x) =sin"'(=x)+cos™(-x) , where —-1<x<1.
(i)  Show that f'(x)=0.

(i) Hence deduce that sin™ (—x)+cos™ (—x) = % ;

Question 14 continues on page 11

\ D €
E NOT TO

SCALE

Question 14 (continued)

(d) Given f(x)= loge(ﬂ) for 0<x<2.
x

(i) Find f'(x) . Express your answer as a single fraction.
(i) Explain why f(x) has an inverse function for 0 <x <2.

(iii) Find the equation of the inverse function, /™' (x}.

END OF PAPER
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