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Question 1

Given x? — 8x — 29 = (x + a)? + b, where @ and b are constants,

a) find the value of a and the value of b.
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(9’»*‘*)2#\9 = X200+ b = X - EX -2

20 =-8 @

o=\

Qb =24
b = -29-4a°

=29 -6
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b) Hence, or otherwise, show that the roots of x* —8x —29=0 are of the form ¢+ d\/g , where ¢ and d are

integers.
X'~ 8y -2 = (x-4) — 45 =O ®
Z
(x-4) — (E\E—) =0 @
‘ Z
[x-4-305)(x-u4308) =C
x = Y ’,\"_3\[__5; @M 'rwec'lw{rtd.
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d=3 (2 + 2 = 4 marks)
Question 2

Find the first term and common difference of an arithmetic sequence whose 16™ term is 22, where the sum of

the first 6 terms is 57. (
L aaisd=22 = 5d-2-q. (1)

S¢ = %(ZCHS“CO =51 | $d=224
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00225 Firsy teran = 7
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Question 3

In triangle ABC side AC is of length 6 cm, side BC is of length 4 cm and £BAC =30° . Let £ABC=6° and
let side AB be of length a cm.

C
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"Diagram not to scale”
8
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A & em B
a) Use the sine rule in triangle ABC to evaluate siné .
- v
Sinb _ Sinzb (i)
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Hence, obtain two possible values for cos# in triangle ABC,

oD + St =]

(’ogje = \ ~§§i’lL@
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13
-
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(05 = £ ®
(2 + 2 = 4 marks)
Question 4
Let z = +/2cis (éf-j

(a) Use De Moivre’s theorem to evaluate z°. Express your answer in Cartesian form.
5 _ v/ 31 )
Z = (V&) cis(sx 5 o
- o .
= bz s ( ——g>
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(b) Plot z°on the Argand diagram below.

Im(z)

[

P

6 -4 - 2 4 6 Re(@

(3 + 1 =4 marks)
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Question 5

-2 -1
(a) Show that the matrix |: 3 5 }is its own inverse.

L+M:E34] Aot () = -3 =)

3 2 IS
i e - [;1 iﬁX [ \[ l [o El
2 -1 -4
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(b) Determine an equation that shows how the values of @, b and ¢ are related if a matrix of the form
a b a b 10
is such that =
€ —a c —a 01
a b\* {a b Ka b \
¢ -G ¢ -aM\C -

= [C\Q‘i‘bc b Ci}»

ac —ac buc.x O

o

(2+3=q marks)
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Question 6

In the triangle 40B point C is the midpoint of side 48 as shown in the diagram below:

A

B

Let abe the vector representing the side O4 and ¢ be the vector representing the median OC

—p

(a) Show that OB is represented by the vector 2c—a.

—
OB = OA + 11_31 @
=a +2(c-4a) J
= ac -4 8%, mc\mréév

— ——p

(b) Express OB e OB intermsof gea, cec and gec

. \
6B 6B = (2¢ -a)(2¢-42) ©

T ye.¢ -2¢

(c) Hence prove that if triangle AOB is isosceles with side O4 of equal length to side OB, then the median OC
will be perpendicular to side 45.

|58 | = oA ©
)= oAl

' —3 —
(C "QB Wene M zel=em 0C | Ak
JoAKD iopseeles

(242+43=7 marks)
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Question 7

(a) Show that A4BD ~ ABCD . 2 sem
[ hpp = LBCp =90 (3?%0 :

) LApR = LppC  (altermdk 3,13la;\ y 1
LBAD = LB PG (,«:m M A add to 150°) AI \?%/\

' 15¢m

oo AABD A~ A D (ARA)
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(b} Calculate the value of x. Express the answer with a rationalized denominator.

=y ()
e _,S o ..
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L2425 |S .
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o259 @
oy - AT =25
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YL =25
S; L5 ) .. sk
- 2Nz 4 (2+4=6 marks)

Question 8

Suppose a fair “six sided” die is rolled three times and the number of “‘sixes” observed.

(a) What is the probability p that a *six” is observed on a single roll of the dice?
i
/ (X=1) b @

(b) What are the possible values of the sample proportion p of “sixes™ in the sample?

t
= A2 a3
% 710.) 3 J ‘3" 4 ) 3 __S_"__
[
1 &
(c) What is the probability that the sample proportion is equal to 3 7 £ "
25 25 zs @ ? :
AT e (~—-—) TS z
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Question 9

(a) A sample of n people were asked whether education was important, and 80% said yes. What is the value of

the sample proportion p for this sample?

f,»-,.-_ 0.8

(b) A second sample of m people were asked whether education was important, and 95% said yes. What is the
value of the sample proportion p for this sample?

N

? = C}.eig'

(c) Determine the sample proportion based on the combined results of both samples in terms of # and .

0 4G w
A 6.8N -+ 0.45 m o1 lon 41G ™

P ) n-+m 20+ 201

{1+1+1=3 marks)
Question 10

A body initially at a point 4 metres to the right of the origin, undergoes constant acceleration resulting in the
following velocity-time diagram.

v (m/s)
(a) By first deriving an equation for the velocity of the body v
m/s at any time ¢ seconds, t =0, show that the position of

the body x metre at any time ¢ is given by the equation

x=—1? +10t+y o~
alh) = -2 \rrs}
(@)= Jadt=-atae @
When Y20, vzo = C=1b .
SovlE) = -3t io @
5 ) J—- 2k 418 dt
= =t pwtr C
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(b) Calculate the average velocity over the first 8 seconds of motion.
‘ x (5) - x ()
Ao Velo c:«)»& o -
(-Ly + §0)- O
- ,-‘_—‘——__.____’__,_’—'

i

g
= 1b
g
- 72 ‘m/g. @ (3 + 2= 5 marks)

Question 11
The velocity, v m/s of a body moving in a straight line is given by v(£) = 24 + 6t~ 3£, t =0 where ¢ is measured
in seconds. If the body is initially 5m to the right of the origin, find:

(a) the acceleration at any time, t

aly < b-b , tne @

(b) the position at any time, t

% () =24t S e @

M L=p ,x=5 = =5 st =2k e3P -tes Ao
% i

(c) the time when the body is stationary
wien V=0

Ay 4bb -31=0 1
(£- ) (4 42) =0 & -
=Y or t=-2 @

;}‘”} ‘EZ/C} 5ol Saéwc{/j. @

(d) the position when it is stationary

x (y) = (2yxu) + (3%‘123'“ P+ § \ ~
= 9L +y g —ly+5 5 2
= Ty -5

(N
= 35 m. 2
(1+2+2+1=6 marks)

End of Exam
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