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General Instructions

¢ Reading time — 5 minutes

» Working time 2 hours

e Write using blue or black pen
Black pen is preferred

¢ Approved calculators may be used

e A table of standard integrals is provided at
the back of this paper

o In Questions 11-14 show relevant
mathematical reasoning and/or calculations

e Start a new booklet for each question

Total Marks — 70

Section I - Pages2-6

10 marks

* Attemnpt Questions 1 — 10

¢ Allow about 15 minutes for this section

Section II - Pages7- 10

60 marks

e Attempt Questions 11 — 14

¢ Allow about 1 hour and 45 minutes for this
section

Question

Marks

1-10

/10

11

/135

12

/18

13

/15

14

/15

Total

/70

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM

This assessment task constitutes 25% of the Higher School Certificate Course Assessment



Section I

10 marks
Attempt Questions 1~ 10
Allow about 15 minutes for this section

Use the multipie-choice answer sheet for questions 1— 10 (Detach from paper)

1 The value of &, if x+1 is a factor of x* —2x% —kx+5 is:
Ay 4
(B) 2
€ -2
Doy -6
2 The solution to x(x—2) (3+x)’ <0 is:
(A) -B<x<0

(B) x<—-3orx>0
(C) x<-3orx>2
(D) B<x<2
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The graph sketched above represents:

(A)

(B)

()

(D)

y=3cos™ 2x
y=3sin"' 2

y=cos™ z
3

y=3cos” =

L 4

0 ]



) 3
What is the exact value of sin(Z cos™ Z)

w L
® -2
o I
o =

What is the gradient of the tangent to the curve y=sin"' 2x at the point where

=14

o =
@
© B
o B2



Two roots of the equation 2x° +x*~ px+6 =0 are reciprocals of one another. The

value of p is:

(A) 13
(B) 23

€ -I3
(D) -23

What is the exact value of sin36%cos24° +cos36%sin24° 7

1
(A) 7
3
B
1
(8 3
D 3

l+cosx+cos2x

What can the expression be simplified to:

sinx +sin2x
(A) l+cotx+cot2x

(B) cotx —cosecx

(C) cotx

(D)  cosec3x+cot3x



The diagram shows a square based pyramid. The ratio of the perpendicular height
to the side of the base is 2:3. The angle between a side face and the base is closest
to:

A e

)

3x
(A) 38°
B) 43°
(C) 53°
D) 59°

]

8
What is the exact value of J'sin2 2 xdx
1]

(A) —1’%
1
(B) l—é(n—z)
1
© (7-8)
© )



Section I1

60 marks

Attempt Questions 11 — 14

Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11(15 marks) Use a SEPARATE writing booklet

@ Solve 2x+1 23, x#l 2

x—

(b) Differentiate

(!) 86X+3 ]

(ii) & +log3x 2
(c) o t6x+12 2

Simpl dx

iy [
(d) Simplify Isinxcoszxdx 2
©  Simplify [5*dx 2
6 : 2

Evaluatej ! - dx

9+x

o

(8) If e, B, v and § are the roots of the equation x*—3x* +x—7=0, findthe 2
I 1 1 1
value of —+—+—+—
¢« By o

End of Question 11



Question 12(15 marks) Use a SEPARATE writing booklet

(a) Using the substitution # =1+1 find:

t
e

(b) Using the substitution #=2-x evaluate:
2

jxmdx

1

7 \
(©) Show that ki 1 can be written as 1+ _ET and hence show that
x— x-

e+l

j X7 dx=e+7
s x—1
(@) Using the result linaw =1, find the value of lin& 1zcosax COZS 2
=0 x s X

(e) The function 2(x) is given by

h(x)=sin~' x+cos”x, 0<x<]

i) Find A'(x)

ii) Sketch the graph of y=~A(x)

End of Question 12



Question 13(15 marks) Use a SEPARATE writing booklet

(a) Find the volume of the solid generated when the area bounded by the curve
y=1+sinx, the x axis and the ordinates x =0, x = 27, is rotated about
the x axis.

(b)

7 2
Evaluate | ———===dx
‘0[ NA4—=2x%

(c) Express\/§ sinx—cosx inthe form rsin(x— ) and hence or otherwise
solve v3sinx—cosx=1for 0<x<2x

(d)

In the diagram, AB is a diameter of the circle, centre Q, and BC is a tangent
to the circle at B. The line AED intersects the circle at E and BC at D. The
tangent to the circle at E intersects BC atF. Let ZEBF = ¢ radians .

Copy the diagram into your writing booklet.

(i) Prove £FED= %— o

(ii) Prove that BF = FD

End of Question 13



Question 14(15 marks) Use a SEPARATE writing booklet

(a) (i) Sketch the graphs of y=2sinx and y=x on the same set of axes.
Show that x— 2sinx =0 has a root near x= 2.

(ii) Using one application of Newton’s method, find a better
approximation, correct to 2 decimal places.

(b) P (2ap, ap® ) is a point on the parabola x* = 4ay.

i)  Show that the equation of the normal to the parabola at the point P is:
x+py=2ap+ap’

ii)  Find the coordinates of the point Q where the normal at P meets the
y-axis.

iii)  Show that the point R which divides PO externally in the ratio 2: 1
has coordinates (—Zap, da+ apz)

iv.) Find the Cartesian equation of the locus of R. Show that the locus is
a parabola and write down the coordinates of its vertex and focus.

(c) The straight lines 3x—5y—1=0, bx— 2y+2=0 are inclined to each other
at an angle of 45°. Find the possible values of &.

End of Question 14

End of Assessment
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STANDARD INTEGRALS

) 1 . ]
x"dx =— 3™ el x£0,ifn<0
n+1
1
—dx =nx, x>0
) x
[ ax I oY
et dx =—¢", a#0
1)
o
[ ]
cosaxdy =Esin ax, a0
[ i
sinax dx == Cosax, a#0
o |
secax dy :a—iazlfzz', az0
i

. I
secax tanaxdx = Zsecax, a# 0

1 P g
»)—'«:de =—lan I—_, a#l
Jat+x- a a
- o o X .
———tlX =sin"'—, a>0, —a<x<a
J '\,"{12 X~ a
o j2 2
> de =lnjx+vx —-a ), x>a¢>0
J X —a
( [ G
, > dx  =nlx+yxc+at
J N +a?

NOTE : Inx=log,x, x>0
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Section I — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 244 = {A) 2 (3y 6 {C) 8 (9
AO L @ C L

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A B c no
If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word correctand drawing an arrow as

follows.
/ corrict

A B W cO po

Sart 3 1. AQ BO O 0O
2. A BQO <O DO
3. AC BO O 0O
4. A0 BO O nO
5. AO BO <¢O »O
6. AO BO <O pdO
7. AQO BQ <¢cO 0O
8. AO BO ¢O 0O
9, AO BO <¢c© no
10. A0 BO ¢cO DO
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