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Section I
10 marks
Attempt questions 1-10.

Allow about 15 minutes for this section.

Use the answer sheet for Questions 1 - 10.

1. IfVa + Va = 16, what is the value of a?

A) 2v2
(B) 8
(©) 16
(D) 64
2. What is the simplest form of ;—Z +x2y™37?
GV
y?
®) x*
y?
© x
?
(D) x*
y°
3. What are the coordinates of the vertex of the parabola with equation y = x? + 4x + 5?
@) @-1
B @D
© (=2,-1
D (2,1
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4, A line makes an angle of 30° with the positive direction of the x-axis. What is the gradient

of the line?

Not to scale

30°

&)

-

(B)

sl -

©

N| =

(D)

~| 3

What is the area of ADEF?

63

6 m

54 63

(A) 11.71m?
(B) 13.33m?
(C) 14.56 m?

(D) 16.04 m?
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6.
&)
(B)
©
(D)

&)
(B)
©
(D)

8.

&)
(B)
©
(D)

Which of the following functions is not one-to-one?

fX)=4—x%,x=0

flx) =+4—x?

flx) =1-4x
4
f(x)=;

What is the equation of the asymptote of the graph with equation y = 4log,(5x) + 2?

x=0
x =2
x =4
x=5

What is a possible equation of the cubic function below?
y

(1,2)

X Not to scale

y=—-x(x+1)(x—2)
y=—x(x—-1x+2)
y=x(x+1)(x—2)

y=x(x—1)(x+2)
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Consider the parabolay = ax? + bx + ¢, below.
}/’

[\

y=ax*+bx+c

Which of the following is true?
(A) b?—4ac>0anda>0
(B) b?—4ac<0anda>0
(©) b —4ac>0anda<0

(D) b?—4ac<0anda<0

10. What are the solutions of the equation |x — 1| — 2 = 0?
(A) x=—-3o0orx=1

(B) x=3orx=-1

() x=—-3orx=-1

(D) x=3o0orx=1
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Section II

60 marks
Attempt all questions.
Allow about 1 hour and 45 minutes for this section.

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.

. . . 2
11. Rationalise the denominator of —.
V3+1

12. Find the exact value of cos 8 if sin@ = gand 90° < 6 < 180°.

13. Differentiate the following expressions with respect to x.

(@  (3x% —5x)°
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7
(b) 2x%> +5——
x

() 4x3+5
2x—9

14.  Simplify:

1
@ Elogx 16 + 2log, 5
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(b)y x+2y B 2x—y 2
3 4
(© (x*)? 2
5x~1

15.  Given that f(x) = x? — x and g(x) = 2x + 1, find:

@ f(=2 1
)  flgt)) 2
(c)  xwhere g(x) = 0. 1
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16. y
F(11,9)
E(-1,3)
Not to scale
0 X
D(-4,-3) G

On a number plane the points D, Eand F have coordinates (-4, -3), (-1, 3) and (11,9)
respectively. DE’is parallel to GFand DG is parallel to the x-axis.

(a)  Whatis the gradient of DE?

(b)  Whatis the midpoint of DE?

(c)  Find the equation of the line FG.

10
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(d)  Show that the coordinates of the point G are (5, —3).

(e)  Find the distance EF.

(f)  Find the equation of a circle with the centre at F and the radius EF.

17.  Find the equation of the tangent to the curvey = §x3 — 4x?% 4+ 8x + 3 at the point
P(3,m).

11
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18.  Solve the equation 2sinx + 1 = 0 for 0° < x < 360°.

19. Mia swims from the point J on a bearing of 105° for 5 km to the point L. She then
changes direction and swims on a bearing of 045° for a further 16 km to the point M.

(a) Find £JLM.

12
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(b)  Find the distance /M that Mia will swim back to the point .

20.  solve the equation log, % =2

21. FGrtm)=fG)

h to find f'(x) when f(x) = x? + 3.

Use the formula f'(x) = ’llirré

13
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1+cosx sin x

Show that — + = 2cosecx.
sinx 14+cosx

23.

Sketch the curve y = f'(x) showing the shape of the curve and the x intercepts.

14
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24. Sketch the curve y = vx — 2 + 3 and state its domain and range.

25. A water tank is being filled at a variable rate. The height of the water, h cm, at any
time, t minutes can be described by h(t) = 2t? — 4t + 50. Find:

(@)  The initial height of the water in the tank.

(b)  The instantaneous rate at which the height is changing at 4 minutes.

15
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(c)  The average rate at which the height has changed over the first 4 minutes.

26. The number of bats, N, in the park at time t years, is given by the formula
N = 40 x 30327t

(a) How many bats were in the park initially?

(b)  Make t the subject of the formula.

16



©

Kambala - Preliminary Mathematics Advanced — Yearly Examination — September 2019

How many years would it take for the number of bats to reach 80?7 Answer to the
nearest year.

2

End of paper

17
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

18
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

19
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

20
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Student Number:

Preliminary Mathematics Advanced

Yearly Examination
September 2019

Section I

Multiple-Choice Answer Sheet
Circle the answer of your choice.

1 A B C D
2 A B C D
3 A B C D
4 A B C D
5 A B C D
6 A B C D
7 A B C D
8 A B C D
9 A B C D
10. A B C D

21
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Yearly Examination
September 2019

Mathematics Advanced

General Instructions
Reading time - 5 minutes
Working time - 2 hours
Write using black pen
Board-approved calculators may be used
A Reference Sheet is provided for use in
this task
Answer questions 1 - 10 on the answer
sheet provided
Answer questions 11 through 26 on the
paper provided
For questions 11 through 26, show
relevant mathematical reasoning and/or
calculations

Total marks - 70

Section I

10 marks

e Attempt Questions 1-10

e Allow about 15 minutes for this
section

Section II

60 marks

e Attempt Questions 11 through 26

e Allow about 1 hour and 45
minutes for this section
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Section I

10 marks

Attempt questions 1-10.

Allow about 15 minutes for this section.

Use the answer sheet for Questions 1 - 10.

1. If Va + va = 16, what is the value of a?

@) 2v2 Qe =16
®) 8 Vha = L6
© 16 ha= 256
a=0HY
@ o
2. What is the simplest form of ;—: +x2y~37?
@ x° 45 4
- Ee . |
y? c ~ A——L - T2
X Z‘ 3
(B) x*
y?
3
»?
(D) x*
¥
3. What are the coordinates of the vertex of the parabola with equation y = x? + 4x + 5?
A) (2,—-1 :
@ -1 _ \ql _—y
® @ _ -
. “\ - L( —_ Zf S5

@ (-2,1)
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4. A line makes an angle of 30° with the positive direction of the x-axis. What is the gradient
of the line?

-
o
T -
A
y Not to scale
-
el d
" 30° @
M/ O
‘W) 1 6 =\
O ﬁ %a\/‘ S = 2 P
- / {NS
M= town KO0~
B 1 * \
V2 = J—F._
3
© 1 '
2.
®) V3
2

5. What is the area of ADEF?

) F

6m

A 1171 m? . s
A: 1 x b xX b chﬁv\gq

(B) 13.33 m? a

. o
@14.56m2 = 14 56
(D) 16.04 m?
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6. Which of the following functions is not one-to-one?

A) Fx)=4-x22x>0

BY fx) =4 -2
© fx)=1-4x

(D) _4
fl) =~

7 What is the equation of the asymptote of the graph with equation y = 4log,(5x) + 2?

(B) x=2

€ x=4

(D) x=5
8. What is a possible equation of the cubic function below?

¥
< . 0 5 > Not to scale

y=-—x(x+1)(x—2) = 3((1+i)(1”1>

B) y=—=x(x—1Dx+2)
© y=x(x+1(x-2)

D y=x(x—1)(x+2)
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9. Consider the parabolay = ax? + bx + c, below.
wl‘

[\

y=ax?+bx+c

Which of the following is true?
(A) b?—4ac>0anda>0

(B) b®2—4ac<0anda>0

@ b? —4ac>0anda <0

(D) b?—-4ac<0anda<0

10. What are the solutions of the equétion lx—1|—-2=0?

(A) x=-3o0orx=1 X1~ 2
x:3orx=—1 o il o =f 2 =2
’Y = /)‘) x = -

(O x=-3orx=-1

(D) x=3o0rx=1
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Section II

60 marks
Attempt all questions.
Allow about 1 hour and 45 minutes for this section.

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.

11. Rationalise the denominator of L.
V3+1

Lo ¢ FE=V = IR =D

Gl = Z.

12. Find the exact value of cos @ if sin8 = gand 90° < 6 < 180°.

s 1.

/—3 & cos & = A2 os  q0°ce <180°
9 =
X = \25-4
~ {2\

13. Differentiate the following expressions with respect to x.

(@) (3x% —5x)°

4'= 5 (3x*-5x) (6%x-5)

J
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6= Ax £ Tom” o H'= x4+ ]
o 2 e -
X
() 4x*+5
2%—9
W= > +S V= 2%x—9
u' = (2t vi= 2
Y = Vo (Ax- “]) - 9k X2 +S ) _ ;2[{ ,)Lq) T g ‘1.'1“‘ 8‘1‘5 i
. T \L : : —
( 2x-4 ) ( 2~ ~9 *)’l._

~ |ex>~jogx*-10

(2x -

14.  Simplify:

1
® EIng 16 + 2log, 5

.
(e . ; -
lea V¢ x o3> = fog 4225 = fog '©
(J X U - U(I_ \) 19
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(b) x+2y_2x—y 2
3 4

= H(Xr2y)- B(2x—y )

V2
,,,,,,,, = 4 X+ ‘U\ -6 € 7;;1_
e s
............. . = Ll
12,
(g (@2x*) 2
S5x~1
n x" _ & ~"
5.x 5

15. Giventhat f(x) = x> —x and g(x) = 2x + 1, find:

@ f-2 = (-2)-(-2) 1
= HAL |

| = b
b flex) — "HQ\XHB | 2

= (2x+0F - (22X +0)
= fxtrixat- x|

= 4 xir2x
(c) xwhere g(x) = 0. 1
2 R BN W,
o A =)
x = L
—
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16.
F(11,9)

E(-1,3)

/ %)
G

D(~4,-3)

Not to scale

On a number plane the points J, Eand F have coordinates (-4,-3),(-1,3) and (11,9)
respectively. DF'is parallel to GFand DGis parallel to the x-axis.

(@)  Whatis the gradient of DE?
n = 7) &S - _é‘_ =i Z_

' 2
~ 1+ 4 -

(b)  Whatis the midpoint of DE?

X mloly o =D qa2dH3 = O
2 2. d 7
« (‘"617‘ (O)

(c)  Find the equation of the line FG.
T \’v\'\’)(—@)(»l)

S
H-9=20xX=-11)
H-9=2%x-22
V)

Moo 226 =\D
S

10
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(d)  Show that the coordinates of the point G are (5, —3).

G 35 en ‘HA.@ .LLV\Q FG

e == xS 1D

~S =18 =% wrrect ¢« BLS=%)

(e)  Find the distance EF.

EF = \(r(Y ()"

= \! PALNS

= {5 ov |2.5

() Find the equation of a circle with the centre at F and the radius EF.

(x—10" +(t3—q\1: 51

17.  Find the equation of the tangent to the curve y = §x3 — 4x? + 8x + 3 at the point
P(3,m).

s A 0g " 3:-\?6;(27 —4x94&x3~-3 =0

P(%.0)

al= b i xt-gx+ ¥

4] S

wohen 1= M = 4-€x54+ 8 = —

11
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18.  Solve the equation 2sinx + 1 = 0 for 0° < x < 360°.

. A A
= >~ x t
‘(E,QC\,{\)L&\ &‘\.&/n(e = ,SSJM ‘}5‘\‘\«\ Y = —]2
O e 73()‘

g |

o 180°+ 20° 360°-30°
x - ‘2‘ OD‘ %‘BCJ

7

19. Mia swims from the pointJ on a bearing of 105° for 5 km to the point L. She then
changes direction and swims on a bearing of 045° for a further 16 km to the point M.

M

“16 km

NOTTO
SCALE

(a) Find £JLM.

~ = | 50° - \Ofi:J ( co ~wkeviov anpl e o w@r&ﬂei Livces )
_— N !
N =16

£ILM= 5"+ 4C7

12
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(b)  Find the distance /M that Mia will swim back to the pointJ.

T2 8 6 - 255 x1b €03 120°

ol

-

A= \25 F256-160 cos|20°
(&)

l*\\) = ‘qILVV\

20.  solve the equation log, %i =2

xH - M
xX-\

A= L(x—)
AAl= Ux —Y
G =H

o

=S
!

21, yse the formula f'(x) = }lir% Fle+h)—f(x)

- to find f'(x) when f(x) = x? + 3. 2

_}/((’)()A, Livn (’)U"h)h_?) - xE-
y

o »

— e Y+ if\L#*‘,xl
=0 I

- ko~ A0 h)
>0 %

= J9C

13
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14+cosx sinx

22.  Show that o = 2cosecx.

x 1+cosx

LHS=2  (1+eo5x)t Fsmbac

S X ( [ +eosx)

= ¥ 2 eovX + oSt X+ St
Zan X [ rcosx)

= Ar A eosX

SunuX C 1+ Gosx)

G X (1A Cos2)
S
> ] cosec X
= P-BS
23. ¥ o
; fl 69
O 4 /
/-F:\\\ﬂf’ i
v/ ' /
'y % Lo s
] f{ . \— o ;- ,'“; l
+7/ =0 \?:/ T
/ 5

Sketch the curve y = f'(x) showing the shape of the curve and the x intercepts.

e

14
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24, Sketch the curve y = vx — 2 + 3 and state its domain and range.

9]
N

25. A water tank is being filled at a variable rate. The height of the water, h cm, at any
time, t minutes can be described by h(t) = 2t? — 4t + 50. Find:

(@)  Theinitial height of the water in the tank.
+ =0 h= 50cih

(b)  Theinstantaneous rate at which the height is changing at 4 minutes.

_SLL} = LL{"Lf

4

t=4  dh - le=Y = ]20m]ndie
dt

15
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(c)  The average rate at which the height has changed over the first 4 minutes.

£t =4 lh= 2xle-4x4 +5 0O

= 06w

(X\ff\f&“{‘ € vaXe = é (AN “; QO
€ R

L

= Lt&&fwﬁim

26. The number of bats, N, in the park at time t years, is given by the formula
N = 40 x 308270

(@) How many bats were in the park initially?
£=0

N = 4O 2%

0 [(o bv"k,s

(b)  Maket the subject of the formula.

~ ¢ W Vi 0 15
i e yLTe
K= 0% %
(C ‘311‘{7
11‘()
i\“'i""‘
0.52TL = oq "©
Uz
| .
£= Jog we
0,521

16



Kambala - Preliminary Mathematics Advanced — Yearly Examination — September 2019

(c)  How many years would it take for the number of bats to reach 80? Answer to the
nearest year.

%O

e C

AV A |

D50 ]

ﬁov'\i)— x _\

1]

ds 0.321

leq2 )

i)

B\B}‘? 2 0.2%27
J

= 1.95

= ,Z k‘\)ears

End of paper

17
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

18



Kambala - Preliminary Mathematics Advanced — Yearly Examination — September 2019

Section II extra writing space

If you use this space, clearly indicate which question you are answering.

19



Kambala - Preliminary Mathematics Advanced — Yearly Examination — September 2019

Section II extra writing space

If you use this space, clearly indicate which question you are answering.

20



