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General Instructions

: 1
« Working time - 75 minutes Total marks - 66 J secax tanaxdx = S secax, a 0
e Reading time - 5 minutes e Attempt Questions 1~6 -
e Write using blue or black pen ¢ All questions are of equal value 1 1 £
¢ Board-approved calculators may be used. I ) dx = Etan'l o e 0
e A table of standard integrals is provided. a“+x
o All necessary working should be shown
in every question. 1 e l® 450 —a<x<
o Write on one side of the page only. ) . J (ag _ 2 dx smog, 420, masx @
» Start each question on a new page.
Question Mark .
. on 1 11 [—-—-}—-—-dx =ln(x+\/x2——a2), x>a>0
Question ‘ ' / /xz _ a2
Question 2 /11
Question 3 J11 [ L 4 = ln(x w2 +a2)
Question 4 /it Jx? +a?
Question 5 { /i1
Question 6 ; /11 NOTE: lnx=log,x, x>0
uestion
- Total /66

Students are advised that this is a School Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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Question 1 - Start a New Page - (11 marks) Marks

a) If o, B,y are the zeros of the polynomial P(x) = 2x* + 8x% — x + 6 evaluate:

@ a+p+y 1
(i) aB+By+ay 1
(i) aPy : 1
@(iv) a®+ p*+vy? 2
b). By drawing a suitable graph, solve Px-Dx+2y=0 2

©) . When Q(x) = ax® + bx? + ¢ is divided by (x + 2) the remainder is 3 and, when
’ Q(x) is divided by (x? — 1) the remainder is (2x + 4). 4

Find a,b and c.
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Question 2 - Start a New Page ~ (11 marks) Marks

. . E . . -
a) Evaluate: { & sin? 2x dx 2
b) The polynomials 3x3 —x+1 and ax(c —D{(x+2) +bx(x—1) +cx+d are

equal for4 values of x. 4

all

Determine the valuesof a, b, ¢ and d.

¢) (i) Express 2sinx+ V12 cosx in the form Rsin(x + 6) where R >0 and 6
is a subsidiary angle in the range 0.£0 < 7—;— 5

(ii) ‘Hence, give the general solution to the equation

2sinx + V12 cosx = 2v3
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Question 3 - Start a New Page ~ (11 marks) Marks
1
= dx
. 4
a) Evaluate: 0 Vicaer 2
b) Sketch the graph of y = sin™* (2) Clearly indicate the domain and range on
your graph. 3
¢) Differentiate (1 + x%).tan™" x 2
T
d) 4

B

{ oOrr T

A surveyor stands at point 4 due south of a tower OT of height h metres.

The angle of elevation of the top of the tower from 4 is 45°. The surveyor then
walks 100 metres due east to point 5B, from here the angle of elevation to the top

of the tower is 30°.

() Show that h =50v2

(Y Calculate the bearing of B from the base of the tower.
\
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Question 4 - Start a New Page - (11 marks) Marks
: . ain~l T
ay Evaluate: sin (cos 3) 2
b) Use the table of standard integrals to show that fls . 2In2 2
& 0 ViZted
) Showthat—— = 1——— 1
9 M owtha u+t u+1
(i) Hence, find f 2 using the substitution x = u? [u = 0] 3
! 1+x -
d) Giventhat y = sin~'(+vx), show tha y_ 1 3
y ! dx sin2y
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Question 5 - Start a New Page - (11 marks) Marks
a) Show that (2x + 1) is a factor of 2x3 + 7x* —x — 2 1
b) () Show that sinx — cos 2x = 2sin*x + sinx — 1 2
(ii) Hence, or otherwise, solve sinx —cos2x =0 for 0 < x <27 3
¢) "If acosx =1+sinx
(i) provethat ot _ t, wh £
p a a_l_l—,weret—tan; 3
(ii) hence, solve 1+ sinx = 2cosx for 0° < x < 360°, to nearest degree. 2
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Question 6 - Start a New Page ~ (11 marks) Marks
e dx
a) Evaluate: ———— —— using the substitution u =Inx 4
) I xO+(nmz) e

b) A monic polynomial P(x) of degree 4 is known to have exactly two zeros at
2 and —2. It is also known that P(x) is an even function. 3

Further, when x = 3 the value of P(x) is 55. Determine the polynomial
function P(x).

¢) Consider tan™'y = 2tan~"x. 4

(i) Express y as a function of x

(ii) Show that the function has no turning point.

End of Paper
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