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Directions:

* Use a separate sheet for each quastion.

« Show all necessary working. Where mare than one mark Is allocated to a guestion, full
marks may not be awarded for answers only.

e Marks may not e awarded for careless or badly arranged work.

* Calculators may be used

Section | -

. 5 marks
Use the muhtiple-choice answer sheet for Questions 1-5

- k.3 * -
1 Using a suitable substitution .[01 {cos® xxsinx)dy can be written as:

‘ (a4 —J?u"du :
(B)-J?u"drr
[(®] -.[;114dz£

()] j: widu

2
i
2 What is the value of dax?
i[ Jé-x*

| CVI
® 7
© 3
©

‘( 3 A polynomial equation has F(-2)<0 and f(-3) > 0. By halving the interval, it is found that

¥ (—2%) < 0. A rootof the equation lies between:
(A) x=-3 and x=——2-§-
{ :
B) x=—2—and x=-2
2
1
‘ {C) x:HZ—;- and x=—-2;

1
D) :c=—2%and x=—25




4 The polynomial P(x)=x’+2x+k has (x—2} asa factor. '  Section 2

‘What is the value of £7 e ' 5¢ marks
(A) -12 Attempt Questions 69
-10 .
((]g; 10 . ) Answer each question an a SEPARATE page.
12 § :
@ : ' Quastion 6 {15 marks) Marks
: {a} Solve the inequality 2x+3 <1 7 2
5 What is the solution to the equatibn |x —2| =2x+417 -2 )
(A) x=-3 : . 1+cos2x
- {(b) {i} Showthat ————=cofx . 2
) x=— 1. . sin2x o
(®) - 3 ) {ii) Hence show the exact value of cot15 is 2 3. 1
j 1
(C) x== : :
3 t : (¢} The point C(-3,8) divides the interval AB externally in the ratio £ : 1. Find the
D). x=3 - value of kif A is the polnt (6, ~4) and B is the point(0,4) . 2

{d) Use Mewton's method to find a second approximation to the positive root of
x—2sinx=0.Take x=1.8 as the first approkimation. 2

() Express 2sinx—cosx in the form Asin{x—ct) for 0" < e £90°

End of Section 1 Hence solve the equation 2sinx—cosx =1 for 0’ <x<360° 3

{fi A mountain AB is 1200 metres above sea level, Danlel s on 2 boat with a bearing
of 140" to the mountaln and angle of elevation to the top of the mountain of 24",
Chlae is on a boat with a bearing of 110° to the mauntain and angle of elevation
to the top of the mountain of 18",

A

1200 m

What is the distance between Daniel and Chloe? Answer to the nearest metre. '3




Question 7 (12 muorks]

{a} Use the principle of matheratical induction to prave that for all positive
integers of nthat 5" 21+4n.

{b} Prove by mathematical induction that 5" +12n~—1 is divisible by 16 for all
positive integers.

log, x de.

{c} Use the substitution & =log, x to evaluate_{
X

1 1
{d} Use the substitution x =--tan@ to evaluate I——;dx
4 1+16x

(E] Find ITQ'—S—LTTdI
—4x

Marks

Question § {13 marks)

) .
(a} Find the exactvalue of L\inuxldr, using the substitution x=2sin&.

{b) bifferentiate sin™ (Iog, I).

3sin7x
R Sx_

{c} Evaluate lim
x-+0

{d} Cansider the function y =%ms’1 (x —_I)-.

{h Find the domain and range of the function.
{ii) Hence sketch the graph showing clearly the coordinates of the end points.

{e) ) Determine the vertical asymptotes far y = :»4-116
o
x+1-
(i) Hence sketch the curve y = :_"'_
-x* =16

Marks




Question 8 centinued Marks

Question 9 {10 marksj} ' Marks

{a)
{b) In the diagram PQ is a diameter of the circle. T8 is a tangent to the circle at &
and PS is the interval from P perpendicular to TS.

Copy or trace the diagram Into your examination booklet. )
Prove that PR hisects Z0PS. 3

NOTTOSCALE

/

P(Zap, apl) and Q(Qaq,aqz) are two points on the parabola x? =day.

(i) Find the gradient of the chard PQ. 7 2

{ii) Hence show the equatlon of the chord PQ is y ﬁ%(erg)x«ln apg=0 . 2

- End of Examlination

(i} Pand Q move so that the chord P passes through the point (0,—0}.

Show that pg =-—1. 1
{iv) Given that Af is the midpoint of PQ with cocrdinates
[a(p +4), %a( » +q’}] {00 NOT PROVE THIS).
2

Find the locus of Af.
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Completely fill the oval representing the best response.
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