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70 marks
Attempt All Questions

Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 1 (19 marks) Marks
(@) Expand (2x — 6y)(2x + 6y) 1
(b)  Express in simplest form (3v2 — 2)2 2
() Simplify V12 ++/18 — V48 2

(d) Solve 6 — 3x — 5x2 = 0 using the quadratic formula, correct to 3 decimal
places.
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(e) Solve the quadratic equation x? + 4x — 10 = 0 by completing the square.
Leave your answer in surd form.

(f)  Simplify
() x+3_ 2x-1
2 5
(ii) x?>—-9 x*—=5x+6

x2 —2x—15 3x2—12
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(8) o Bx)2xix ) . . . s
Simplify I leaving your answer without negative and fractional indices.

5-2
(h)  Expand and simplify \/E(Z\/ 10 + 9\/§) - % with a rational denominator.

End of Question 1
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Question 2 (9 marks)

@ The function f(x) is defined by f(x) = {g
(A) 4
(B) 10
(c) 18
(D) 24

x>1

4* x <1
. What is the value of (0

(b) Determine whether the following relations are also functions and then
categorise each graph as either one-to-one, one-to-many, many-to-one or

many-to-many.

(i)

| q04—11 1+ t L L L L L] L

CTHS AP1 Mathematics Advanced 2019

Marks

5+ f(2)?



(i)

(i)

() Giventhat f(x) = 3x2 + 1, find f(—2)
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(d) IfA(x) =x?—6and B(x) = 11x — 2x2. Simplify
(i) B —AX)

(i) AQ)B(x)

(iii) A(B(x))

End of Question 2
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Question 3 (29 marks) Marks

(a) Aline £ has equation 3y + 2x = 6. What is the gradient of any line parallel to £ ?

A) =2

® -2 1
3

©

o 2

(b) What is the discriminant of 2x* +3x+k =0?

(A) A=+9 -8k

(B) A=9-8k 1
(C) A=9-12k

(D) A=+9-12k

(c) Fory = 2x? + 6x + 2, the minimum value of y is:

23
W -=
7
(B) ) 1
5
(C) -5
31
(D) -
(d)  Find the equation of the line in general form that passes through the points )

(8,0) and (0,6).
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(e)  Find the values of p for which the equation x> + (p — 1)x + 1 = 0 has equal
roots.

(f)  Three points 4, B, C have coordinates (1,4), (2,7) and (—2,5) respectively.

y
8
B
L ]
6
C
[ ]
A

4 { ]

2
Fa x\
T -6 -4 -2 0 2 4 6

-2

w

(i) Calculate the length of BC, leave your answer in exact form.
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(ii) Show that the equation of the line BCisx —2y +12 =10

(iii) Show that the equation of the line, ¢, perpendicular to BC which passes
through Ais2x +y —6 =0.

(iv) Hence, find the coordinates of P, the point where the £ meets the line BC.

(g) For the following quadratic function y = x2 + 6x.
(i) Find the x and y intercepts.
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(ii) Find the coordinates of the vertex.

(iii) Neatly sketch the parabolay = x? + 6x, clearly showing all intercepts.

A
Y

v

(iv) State the domain and range using interval notation.
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(h) Solve the following simultaneous equations.
4x =12+y
y=x?—x-12

(i) Sketch the graph of y = —(x — 3)(x — 1)(x + 1), showing all essential
features.

y
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() The cost of producing X litres of orange juice is 20 + x dollars. If the income
from the sale of x litres of the juice is 2x2 dollars, calculate the number of litres
that must be sold to make a profit of $800.

End of Question 3
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Question 4 (13 marks)

(a) What is the equation of the function below?

(A) y=Ix+2|-2
B) y=|x—-2[+2
Q) y=I2-x|-2
(D) y=24+x|+2

(b) For the polynomial P(x) = 7x® + 5x3 + 9x — 2
(i) Find the degree of P(x)

(ii) State the leading term
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() (i) Showthatx(x + 1)(x —2)% = x* —3x3 + 4x

(i) Hence, sketch the graph of P(x) = x* — 3x3 + 4x

A
Y

(d) Consider the function f(x) = V9 — x2

(i) State the domain and range of f(x), in interval notation.
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(i) State whether the function f(x), is odd, even or neither.
You must justify your answer algebraically.

(iii)  Sketch the graph of f(x) = V9 — x2, showing all intercepts.
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(e) The graph of y = f(x) is shown below. Sketch the graph of
() y=—f(x) 1

0N § ]

N

(i))y = —f(=x) 1

) | i

End of Paper
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Extra writing space

If you use this space, clearly indicate which question you are answering.
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70 marks
Attempt All Questions

Answer the questions in the spaces provided.

Your responses should include relevant mathematical reasoning and/or calculations.

Extra writing space is provided at the back of the examination paper.

Question 1 (19 marks)

(a) Expand (2x — 6y)(2x + 6y)

4> -3by?
J

(b)  Express in simplest form (3v2 — 2)?

= (3J2)* - 2x(33)x2 +2*

= 18 = 12]7 +4%

= B Rl

(c) Simplify V12 +/18 — /48

= 373 + 38J3 = la

or 332 -2/3

(d) Solve 6 —3x — 5x% = 0 using the quadratic formula, correct to 3 decimal

places.

az =S b=-3 (=5

X = ~—(;3> 2 N (-)*-4x-SxL

Ax ~S
= 32 Jatizo
-~
= 22 Jig"
—10
. o = 3+J‘2'q or Ly 3_-\5151‘)
o i ~10
L= —]-434
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(e)

Solve the quadratic equation x2 + 4x — 10 = 0 by completing the square
Leave your answer in surd form.

X4 = (o
2wt +4x 34 = 10 44
(2(. +2)2‘ = Y

Xt+2 = 1J—le‘

x =2 —2.

or =22 ]y

(f) Simplify
(i) X_-E__ 2x—1
2 5
5(1+3) 2(2x4)
o 1o
= Sy 13— 4 A+ 2
|o
— xX + U1
L1O
(ii) x2 -9 x2-5x+6 3
x2—2x—15  3x2—12
xt=9 X r O ]
= xY-2a4F xt-Sx+lo
= (23 (d) o, 3(x+2)(x-2)
(x-3)(xx3) (=3 (2
s 3 ()U 2) QL 31-}' o
(JL~53 x-S
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(e) @3 2)2 3x
Simplify —————, leaving your answer without negative and fractional indices.

e

:Jqlq X 1.3

Bxs
- [ gy
— J s
= 3% A XX
= Byt
- 3)(.‘-3 of 1}'3

1
W
0
D
W

(h)  Expand and simplify v2(2v10 + 9v8) — -J% with a rational denominator.

= 2J20 + U — (J5-2), Js

J’E

]

\..

= *Bsap <[5 s@

s
45 .+ 3L - Js(Js-2)

—a

)

S
= 20J5 +1§0 - S+2JS
5
= 22 411% s LRI 4 BT o
(S S

End of Question 1
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Question 2 (9 marks)

Marks
(a) 4* x <1
The function f(x) is defined by f(x) = {1 T What is the value of f(0-5) + f(2)?
x)
4 o§
{-\ (O-S) - 4 = 2
(B) 10 P 1
() 18 10(1)—_-;_:?—
(D) 24
f(o9) )T 202
(b) Determine whether the following relations are also functions and then
categorise each graph as either one-to-one, one-to-many, many-to-one or
many-to-many.
(i)
\\ ) |
:\:--_10
¥ ;
Y
\ X
' 1
S
fuachor
one. 10 0NL.

CTHS AP1 Mathematics Advanced 2019




(ii)

-

foachon

many to one
-/

(iif)
. i N

\
N

not A ]de\o"\ — relahon

mony 1 many
J J

Given that f(x) = 3x% + 1, find f(—2)

(c)
£(2) = 3(-2)*+1

(2 + |

::.]3
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(d) IfA(x) = x*> —6and B(x) = 11x — 2x2. Simplify
(i) Bx)—AXx)

Wx-22% — (x*-6)

s g «24*~3x*3 6

2 =Raehe o) gl

(i) A()B(x)

(2~ b) (_le—b(.l)

ey e

(iii) A(B(x))
A ( X —in)

= (,llx-sz) . b

= 120xr -l e byt

= 4o 200t —

End of Question 2
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Question 3 (29 marks)

Marks
(a) Aline £ has equation 3y + 2x = 6. What is the gradient of any line parallel to £ ?
(A) -2
T =2
: I 1
3
3
C —
(€ -
(D) 2
(b) What is the discriminant of 2x* +3x+k =07?
(A)  A=+9 -8k
.A98k A=Vq -8k 1
(C) A=9-12k
(D)  A=+9—12k
(c) Fory = 2x? 4+ 6x + 2, the minimum value of y is:
23
(A) ‘-7 xX= -_—2—
-= = — - 13
® - i Y4=202)"+6(% )1 &
5 —
(@ -3 %
oy P = b
3 4
(d)  Find the equation of the line in general form that passes through the points )
(8,0) and (0,6).
m= 6-0 y-0= -3 { )
% = *
=L 4y = - 3x+24
- 3
- -3
4-

CTHS AP1 Mathematics Advanced 2019




(€)  Find the values of p for which the equation x2 + (p — 1)x + 1 = 0 has equal
roots.

A=0

bl"l'fa(,: 0

CP-N)* - b4xIxl = O
7

lpl-'ZP'j'l -& =0

o"-lp-3=0

(p=3) (pr1) =0

P':S or p.-—-—-l

(f)  Three points 4, B, C have coordinates (1,4), (2,7) and (—2,5) respectively.

<™
W

(i)  Calculate the length of BC, leave your answer in exact form.

de J (233 § Fo=tyt

B8(2,7) _ -

¢ (-2,5) e’

= | 20

s 2J%
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(i)  Show that the equation of the line BCisx — 2y + 12 =0 2

m:’?—-?

2--2 3-7="g(_1-l)
= 2z =171 = 4 x|
4 J >
=& 2y-14 = x -2

[y
X ~2y+1i2=0
J

(iii) Show that the equation of the line, £, perpendicular to BC which passes

throughAis2x +y—6 = 0. o
m‘xmzz__\ m= = L
nw-4 - -2 ( X~ )
5- N = =33 9.2
I a6 =0
D
(iv) Hence, find the coordinates of P, the point where the £ meets the line BC. 2
X—{Jq ¢ lds O ~(D Subj.—: 6 Ink @
2% + Y= =8 .
= ZL——'-lL} +2t = O ,_@2’) X~2(6) 1250
- _ x~12412=0
Sj — 30 =0 r—‘x ” O"
et P (ot)
(g) For the following quadratic functim:! y = x% + 6x.
(i) Find the x and y intercepts. 2
" 2
X-1nrrcept C et y=0 o= XL
' J
O=x(xtb)

X=0 or a=-b
u- intercepy ¢ led a=o Y= 0%46(c)
J ' J A

=
W/
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(ii)  Find the coordinates of the vertex.

Uz x4 6%

~ x-tordade x> -3 ((FEF)
Lub > = -3 |ato 24n,
5:* (-‘3)L T 5("3,)
= 9 -4
e

o Vurkex (-3,-9)

(iii) Neatly sketch the parabola y = x? + 6x, clearly showing all intercepts

A
Y| g
L& f
\ -4
- \ - [ it -
-L -k i -2 L 4% ¢ b5
\ -2
Eﬁ {
a-x , -4
. / b
\ |-2
(-39 v

(iv) State the domain and range using interval notation. 2
Domain @ (—oo o0
N~ s /
Range :  [[-9q oo)
< _— L .
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Solve the following simultaneous equations.
ax=12+y —O@
y=x*-x-12 @)

Sub D 1 (O
|2 + (_)."-1—12/)

4x =
12 + 3 2~ x~-12

4 =
2*-Sx. =0
x(x-5)=o0
X=0 or x1=95

Whea X=0  y= =12
.
UBhen 3y = § 0 SZ—S-IL
[
RS
’ (O,"Il>/ (.5"18')

Sketch the graph of y = —(x — 3)(x — 1)(x + 1), showing all essential

(i)
features.
A

Y
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(i)  The cost of producing x litres of orange juice is 20 + x dollars. If the income
from the sale of x litres of the juice is 2x? dollars, calculate the number of litres
that must be sold to make a profit of $800.

C= 20+ %

I': 21-1-

e T-L

Foo = 992 {304m)

§00 = Jx*-2=x

2x*-x—-820=o0

a= 2 b= —| ) c= —&20
= ~=|2 [(>—yx2n-£2°
R %2

= | = ﬁ+b§b0

4

A> F30=S or - 20

X cannot be neGahee .

% Xz Q205 Lo

End of Question 3

CTHS AP1 Mathematics Advanced 2019




Question 4 {13 marks) Marks

(a) What is the equation of the function below?

@ y=lx+2]{-2

(B) y=|x-2|+2 1
(C) y=12—-x]-2
Dy y=2+x]+2

{b) For the polynomial P(x) = 7x% + 5x3 + 9x — 2
(i)  Find the degree of P(x) 1

6

(ii) State the leading term 1

71
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LM pud
() (i) Showthatx(x+ 1)(x—2)% =x*—3x3 + 4x

LHS = (x*+ 0 (xZ-%x +4)

: 3
= x -G bt e =t e

= %'~ Bx’ 4 UK

= RHS
(i) Hence, sketch the graph of P(x) = x* — 3x3 + 4x

A
Y

v

(d)  Consider the function f(x) = V9 — x2

(i)  State the domain and range of f(x), in interval notation.

X

Doma\/\ . C“?)i 33

Qaaqe.: EO‘SY
J e
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(ii)  State whether the function f(x), is odd, even or neither.
You must justify your answer algebraically.

f(x) = Jq-=*

£(-») = \a -(=x)*
= \[q—x_’-
= ‘p()(—)

4
’

o _enen_Anchan .

(ifi)  Sketch the graph of f(x) = V9 — xZ, showing all intercepts

CTHS AP1 Mathematics Advanced 2019
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(e) Thegraphof y = f(x) is shown below. Sketch the graph of

W y==/0  (refleied aurops )c—‘mdf)

Tv‘“k"

(i)y = —f(—x) ; i
( ve] (e auro? : X - AL ¥ e a»u)

B

End of Paper
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