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(a)

(b)

(c)

(d)

(e)

Question 1

Evaluate correct to three decimal places.

3/(4.23-5.7)2

2431

Express 5 987 456 in scientific notation correct to four significant figures

Express 0.54 as a fraction in simplest terms

Express with a rational denominator in simplest form

4
(i) 33
V3
(i) 3—-2v2

Simplify the following:

(i) 3v2+2V8

(i) 5v5 x V125



(a)

(b)

(c)

Question 2

Solve:

x—1 3x—1
- T =4

i) 4x?+9x+2=11

i) |4x +2| =10

Solve the following equations simultaneously

{2x+3y—2=0
5 —-2y+1=0

Solve the following inequalities:

i) 5-3x>11

. x+2
ii) |— <4
3

i) x2—7x>6



Question 3

(a) A function is defined as follows
4 x< -3
flx) ={lx+ 1] -3<x<0
x%+2 x>0

(i) Sketch f(x)

(i) Find f(=3) + f(0) = f(3)

(iii) Find the simplest expression for f(a?)

(b) For the function

f&x) =

3+ x2

i)  What is the domain of f(x)?

ii) What is the range of f(x)?

iii) Hence, sketch f(x).

(c) Find f(x)if f(x—1) =4x+5



(a)

(b)

()

(d)

Question 4

Sketch each of the following, showing all relevant features such as intercepts
and asymptotes:

y=1-+v1—x?
y=4%-2
_x—1
y_x+2
x3+1
y:



Question 5

(a) Amy is standing 9m due East of Brenda. Charlene standing 15 m from Brenda.
The bearing of Charlene from Brenda is 024°T. Find:

(i) The distance between Charlene and Amy (to the nearest metre)
(i) The bearing of Charlene from Amy (to the nearest degree).
(b) Solve for 6 for the domain 0° < x < 360°:

sin?0 —3cos?0 =0

(c) (i) Show that:

cos? x _
—— =1+sinx
1—sinx

(ii) Hence or otherwise, state the range of:

cos? x
Y 1—sinx

(iii) Sketch

cos® x

y=1—sinx

between —180°<x < 180°, showingallimportant features.



Question 6

(a) Solve for x

(b)

(i) Draw a neat sketch of y = P(x) where

P(x) = 1—16(x+2)2(x—1)3(x—4) 2
(i) Hence or otherwise solve  (x + 2)%(x — 1)3(x —4) > 0 1
(c) Consider the function f(x) =1++V1+x
(i) State the domain and range of f(x) 2
(ii) Sketch y = f(x) 1
(iii) State the domain and range of f~1(x) 1

(iii) Sketch y = f71(x) 2



(a)

(c)

(d)

Question 7

Solve for x:

4* +2 <3 x2*

Fully factorise:

x3 —8y® + 2x%y? — 4xy*

Solve for x

9—3x =|x?—6x+5|

Consider the function f(x) below:

sin(x) cos(x) tan x cotx

V1 —cos?2x V1 —sin?x +Vsec?2x—1 +cosec?x — 1

fx) =

Sketch y=f(x) for 0 < x < 360°



Question 4

(a)

v" Semi-circle
with correct radius

v Upside down

v’ Shifted up

(b)

&

y Intercept
(0,-1)

v" Exponential shape

v" Correct
asymptote

v' At least 2 correct
coordinates labelled




(c)

6,,
5 -
4 + v’ Recognising that
34 the function is a
hyperbola
2__
—————————————————— 4 v" Correct
—p
R b e asymptotes
6 -5 4 3 b — M 6
/ .
x Intercept 2 points labelled
L (3T (1,0)
LT v Intercept
54 1
0 —
] ot ( 2 J
|
(d)
y
4
v’ Addition of
b+ ordinates
_7’__
7 v .
x Intercept h | 7 Vertical
(-1,0) // asymptote
y=x
I I f —= X
2 3 4 5 v' Oblique

asymptote




Question 5

(a) (i)

15m

66°

AC* = 9" +15" - 2 x 9 x 15 x cos( 66°)

v’ Diagram and
cosine rule

v' Correct answer

. AC = 14 m (to the nearest metre)
(a) (i) e 9’ + AC* - 15°
OS4= % 9x AC
~ 0.20697..

A = 78° (nearest degree)

* bearing= 270° + 78°

= 348° (nearest degree)

v Angle A

v’ Correct bearing

(b)

sin“(x) - 3cos’(x) = sin’(x)- 3(1 - sin’(x))

sinz(x) -3+ 35in2(x)

= 4sin’(x) - 3
4sin’(x) = 3
.2, .3
sin”(x) = 4

sin(x) = *

60

~ |G

[=]

X

, 120°, 240° or 300°

v Intermsofa
single trig ratio

v" Any 2 correct

answers

v" All correct
answers




(c) (i)

cos’ (x)

LHS =
1 - sin(x)
cosz(x] 1 + sin(x)
~ 1-sin(x) " 1 +sin(x)
(cos”(x))(1 + sin(x))
- 1 - sin’(x) v Correct solution
(CoR))(1 + sin(x))
RS
= 1 + sin(x)
= RHS
(c) (ii) 0<y<?2 v Correct range
(c) (iii)
Y
3 4
v’ correct shape in
correct domain
v shifted up by 1
with proper x and y
intercepts
| 1 v open circle at (90,
~180 2)
14+




Question 6
(a)
2
>3
3-x v’ Correct method
23-x)= 33 -xf
v
23-x)-33-x) =20 v’ x between 7/3 and
(B-x)2-3B-x)=0 3
(3-x)(2-9+3x)=0
B3-x)3x-7)= 0 v' Correct inequality
signs
7 < 3
S <
3= X
(b) (i)
y
f
I
}(; Ontclr(;cpt v’ Correct shape
/’ (including y intercept)
R F > x
-5 4 3 2 - 1 3 ¢ 5
v" Correct single,
double and triple
roots
(b) (ii) x<lorx=4 v’ Correct answer
(must say “or”)




(c) (i)

Domain: x = —1

Range:y > 1

v" Domain

v/ Range

(c) (i)

v" Correct graph

(c) (i)

Domain: x = 1

Range:y = —1

v Correct answer

(c) (iv)

v’ Correct shape of
parabola

v Domain properly
restricted




Question 7

(a)

£+2<3x 2
F-3x2°+42<0
(27 -3x2+2<0
(2°-1)(2°-2)< 0

-1

IA

2'< 2
~ 0

IA

x<1

v Recognising
quadratic

v’ Solving 2%

v’ Solving for x

-8+ 2% - anyt = (x- 27 + 207 + HY) + 208 (x - 29)
= (x- 29 + 207 + 4 + 207
= (r- 290" + 40 + )

= (x- 29 (x + 2%

v' Difference of two
cubes

v" Reducing to 2
pairs of brackets

v" Final answer




(c)

Point of Intersection
(-1,12)

Point of Intersection
(2,3)

So2 a1 2 3\4 s o6 o1 o8
Casel: x<1
9-3x=x"-6x+5
x*-3x-4=0
x+1(x-4)=0
x = -1 (since x=4 is outside the domain)

Case2: 1 <x<5

9-3x= - (x*-6x+5)
9-3x- —-x*+6x-5
X -9x+14=0
(x-7)x-2)=0
x = 2 (since x=7 cannot be a solution
since it is outside the domain)

Case: 3x>5
Clearly no solutions here either by inspection of the graph or from

showing both the possible answers (-1 and 4) are outside the
domain

v’ Recognising there
will be 3
regions/cases (either
algebraically oron a
diagram)

v Findingx = —1

v’ Finding x = 2

*Note* a mark will
be deducted for each
“false positive”
solution




5 41
4G ©
3+
2 4
1+
1 ) Fam, !
T o =" T
90 180 270 360
1+
-2+ G——-=> e

v’ Any horizontal line

v’ All horizontal lines

v’ Points of
discontinuity




90

180
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