NORTH
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Mathematics
Assessment
Task 2

2020

‘ Preliminary

Preliminary Mathematics Advanced

General Instructions

e Reading Time — 2 minutes
e Working Time — 55 minutes

e Write using black pen
e NESA approved calculators may be used

e Areference sheet is provided
e In Questions 6 —9, show relevant
mathematical reasoning and/or calculations

Total marks — 50

Section | -5 marks (pages 2 - 3)

e Attempt Questions1-5

e Allow about 6 minutes for this section
Section Il — 45 marks (pages 5 — 20)

e Attempt Questions 6—9
e Allow about 49 minutes for this section

NAME: TEACHER:
Question 1-5 6 8 9 Total
Algebra and
Arithmetic /2 /11 /2 /15
Functions 3 12 9 /2 /16
Trigonometry 11 /8 19
/5 /13 /11 /11 /10 /50




Section |

5 marks

Attempt Questions 1-5

Allow about 6 minutes for this section

Use the multiple choice answer sheet for Questions 1-5.

1 What is the value of iﬂo correct to 2 significant figures?
cos 28
A. 10.04
B. 10.03
C. 1.04x10"
D. 1.0x10"

2 What is the simplest expression for 5* x5%*?

252X2

c o w »
Y%

253x

3 What is the domain of y= \/x-3-+/7-x?

A (—o0,3)U(7,0)

B. (—o0,3]U[7,0)
C. [3,7]
D. (3,7)



4 Consider the graph below.

Which of the following equations could represent the graph?
A y=-3x(x—4)(x+2)

B. y:3x(x—4)2(x+2)

C. y:—3x(x+4)2(x—2)

D. y:3x(x+4)2(x—2)

5 If f(x—1)=x*-2x+3, then which of the following is an expression for f (x)?
A. x* -2
B. x> +2
C. X*—2x+2
D. x*—2x+4
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Section 11

50 marks
Attempt Questions 6 to 9.
Allow about 49 minutes for this section.

In questions 6 to 9, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (13 marks)

(@)  Giventhat log,b = 4.25 and log,c = 0.75, find the value of:

. C
(i) loga[gj

(i) log,(bc)’ .

(b)  Solve |[4-3x|=7

Question 6 continues on Page 6

-5-



Question 6 (continued)

o l+xy Lo . . . .
(©) Write \/_y in simplest form with a rational denominator, given x,y > 0

x+/x

(d)  Solve 2x*-2x-1=0.

Question 6 continues on Page 7



Question 6 (continued)

(e) Solve the following pair of simultaneous equations:

7y—2x: 1
7
x> =2x+y=0

Question 6 continues on Page 8



Question 6 (continued)

(f)  The resistance to the motion of a train R is the sum of two parts, one is a constant
of 300 Newtons and the other is directly proportional to square of its speed, v m/s.

I the total resistance is 350 Newtons when the speed of the train is 30 m/s,

calculate the total resistance when the speed is 36 m/s.



Question 7 (11 marks)

(@ Solve 12+5x-2x*<0

(b) The equation of a circle is x*+ y>—2x+4y—20=0. Find the circle’s centre
and radius.

Question 7 continues on Page 10
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Question 7 (continued)

(c)  Afunction is defined as:

f(X): 2

5x—4 whenx<0
—X when x >0

() Evaluate f(-3)+f(2)-f(0).

(i)  Write an expression for f (a2 + 2) .

Question 7 continues on Page 11

-10-



Question 7 (continued)
(d) Let f(x)=3++4-x and g(x)=x’
(i) find an expression for f(g(x))

(i) find the domain of f (g(x))

(iii) sketch y=f(g(x)).

-11-



EXTRA WRITING SPACE

-12 -



Question 8 (11 marks)

€)] Express 495° in radians as an exact value.

(b) Find the exact value of csc(—%rj :

(c) If cosa :é and « is a reflex angle, find the exact value of tanc« .

Question 8 continues on Page 14
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Question 8 (continued)

(d)  Showthat —— — 1 _ sina —1

sine sinfa (l+cosa)(l-cosa)’

(e) Sketch y =2+sin (%Xj for 0 < x <12, showing all important features.

¥

> X

Question 8 continues on Page 15
Question 8 (continued)

-14 -



() Solve 4sin’x+7cosx =4, for 0° < x<360°.
Give your answers correct to the nearest minute.

EXTRA WRITING SPACE
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Question 9 (10 marks)

€)] The graph of the curve y = f (2x —1) is shown below.

The graph passes through the origin and points (3,3) and (5,0) respectively as shown.

> =

y=f(2x-1)

t % i t ' (5:0)

By using the graph, or otherwise:

(a)  Find the number of solutions to the equation f (2x—1)—|x|=0.

(b)  Solve f(x)=0

Question 9 continues on Page 18
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Question 9 (continued)

(b) AABC is an equilateral triangle with sides of length 6 m.

An arc with centre A and BC as tangent cuts AB and AC at X and Y respectively.
A

0] Show that the radius of the arc is 3v3 m.

(i) Find the exact area of the shaded region.

Question 9 continues on Page 19
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Question 9 (continued)

(c)  The angle of elevation of a hot air balloon B from a point on the ground X is 29°
and the bearing is 323°.
From point Y 4000 m due west of X, the bearing of the balloon is 049°.

B

(1) Draw AXYZ showing the bearings.
(i) Explainwhy £YZX =86°.

(iif)  Find the altitude of the balloon.
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e Working Time — 55 minutes e Attempt Questions 1-5

e Allow about 6 minutes for this section

e Write using black pen
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NAME: TEACHER:

Question

Algebra and
Arithmetic

Functions

Trigonometry




Section I

5 marks

Attempt Questions 1-5

Allow about 6 minutes for this section

Use the multiple choice answer sheet for Questions 1-5.

N

1 What is the value of Tk correct to 2 significant figures?
cos

10.04
10.03

1.04x 10"

A.

B.

C.
®©)  10x10

2 What is the simplest expression for 5% x 579

A. 52
B 53
C. 25%
D 25%

3 What is the domain of y= vx-3-+v7-x7?

A. (—0,3) U(7,0)

B, (~0,3]u[%)
© B
D. (3,7)



4

5

Consider the graph below.

Which of the following equations could fepresent the graph?

@ y:—Bx(x—-4)2 (x+2)
‘B. y=3x(x—-4)2 (x+2)
C. y==3x(x +4)2 (x - 2)

D. y=3x(x+4)2 (x—Z)

If f(x—1)=x"-2x+3, then which of the following is an expression for F(x)?

A. x? -2
@ x*+2
C. x2=2x+2
D.  x*-2x+4
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Section IT

50 marks
Attempt Questions 6 to 9.
Allow about 49 minutes for this section.

In questions 6 to 9, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (13 marks)

(a) Giventhat log,b = 4.25 and log, ¢ = 0.75, find the value of:

i) log, [3)

(ii) Iog,a(bc)3 .

LN log.Com \.c.%...b ...... T 1< T 15 - S
=¥ Q
= -—5;5

............ BB 2 T O m A DS

.................... % S BN URUUUNNURT-, ) SUSUIT0L  UUSURSTOUSUOUTTR

...................... X B A
3

.....................................................................................................................

Question 6 continues on Page 6
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Question 6 (continued)

(c) erte SINE g simplest form with a rational denominator, given x,y > 0 2

xf

........................... x\m\ﬁ,
e ———aas ng ..... *\E@. .........................................................
...................................... Tl R
................ 'J';*S;ré
s = . .
(d) Solve 2x° —2x-1=0 2

o . 9 % G - 4D

Question 6 continues on Page 7
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Question 6 (continued)

(e) Solve the following pair of simultaneous equations:
1 -1 ~
pro Ll o297 0O
7
x*=2x+y=0
?cw“®-§%~ll::-—‘ ......................................................................
................................... \é;ﬁl."i
YOMNE D e
‘d, - 4 Ax
e T YA s X m Leo
2
......................................... X m
TS TP U TR ... = e

......................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................

Question 6 continues on Page 8



Question 6 (continued)

(f) The resistance to the motion of a train R is the sum of two parts, one is a constant
of 300 Newtons and the other is directly proportional to square of its speed, v m/s.

If the total resistance is 350 Newtons when the speed of the train is 30 m/s,

calculate the total resistance when the speed is 36 m/s.
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.......................... o BB
.......................... Y m 2 A
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...................................................................................... éé.;’i.........................
\5{3\\% ........... V.z..26.... ferveenes A...5...300. .. &‘f{—g ..........................
................................................................ = A7%.  nawkens.
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.....................................................................................................................
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.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................



Question 7 (11 marks)

(@) Solve 12+5x-2x*<0

....................................................................................................................
.....................................................................................................................

(b)  The equation of acircle is x*+y* ~2x+4y—20=0. Find the circle’s centre 2
and radius.
................... 0 e R xlx +43*%:m+(+¢
2
X -

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................

Question 7 continues on Page 10
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Question 7 (continued)

(c) A function is defined as:

f(x)={5x~4 when x <0

—x*> whenx>0

() Evaluate f(-3)+7(2)-/(0).

(i) Write an expression for f(a’+2).

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

Question 7 continues on Page 11
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Question 7 (continued)
d Let f(x)=3+v4-x and g(x)=x"
() find an expression for f ( g(x))

(i) find the domain of f(g(x))

Gii) sketch y=f(g(x))-

.......................................................

.............................................................
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Question 8 (11 marks)

(a) Express 495° in radians as an exact value. ‘ 1

Question 8 continues on Page 14
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Question 8 (continued)

(d)  Show that 1o 12 - sing -1 : 2
sing  sin‘a (1+cosa)(1—cosa)
s = RS i

.....................................................................................................................

) G =)
%\‘t\“u,
TSP é’;xno(..\ ....................................................................
1 = CosPol
I : S e
............................. Ct‘&b‘x)(,\g&hg
...................... = BAS

JY

)
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v [

bod

1
/
\

/

Question 8 continues on Page 15
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Question 8 (continued)

63 Solve 4sin*x+7cosx=4, for 0° <x<360°.
Give your answers correct to the nearest minute.

.................. LGN L TS m A SO
............ H \weﬂﬁzgt"TCOSk

............ \;KFL*CG?)(,*'IC\',;;L
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.....................................................................................................................
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Question 9 (10 marks)

(a) The graph of the curve y = f (2x - 1) is shown below.

= § (2G-)) 2

The graph passes through the origin and points (3,3) and (5,0) ‘respectively as shown.

Y
b

By using the graph, or otherwise:

(a) Find the number of solutions to the equation f (Zx - 1) - !x{ =0. 1

.““””§i:?€$tﬁ>.?if%x ...........................................................

................................................................................................

B s s()m0  deso solukions ()0 ot X7

Question 9 continues on Page 18
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Question 9 (continued)

(b) AABC is an equilateral triangle with sides of length 6 m.
An arc with centre 4 and BC astangent cuts AB and AC at X and Y respectively.

X
B el
3 ? 3

1 Show that the radius of the arc is 33 m. 1

(i1) Find the exact area of the shaded region. 3
............................. s ?

Sin kO = wz—l\-
e SN R L T
.................................. T R It
..................................  m 2 M CZ 2B,
/ 2
......... D......ohaded A s Ara S A sedor
.......................................... Z.... 3 - ’\‘ ;' LR \r_
: = Qﬁﬂ/@ 28.3..>.(32.5 ........
............................................ SO O S ST Wa i A
............................................ ZQB-%W%WV@@\V
........... O%..........shaded A - xgxémg,,‘.(w’s ol
.................................................................. USRI RS UERUPURUUURPOTS
............................................... :l?Z.‘j«,Z‘T
z A

................................................ S N ES L

......................................................................................................

Question 9 continues on Page 19
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Question 9 (continued)

(c)  The angle of elevation of a hot air balloon B from a point on the ground X is 29

and the bearing is 323°.
From point ¥ 4000 m due west of X, the bearing of the balloon is 049°.

B

0
4l
Y 43@0 X
(i) Draw AXYZ showing the bearings. 1
(i) Explain why £YZX =86°. 1
(iii) Find the altitude of the balloon. : 2
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