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NORMANHURST BOYS HIGH SCHOOL

MATHEMATICS ADVANCED

2023 Year 11 Assessment Task 2
Wednesday, 21st June 2023

General instructions Class (please ¥)
e Working time — 60 min. (O 11MAA.1 — Miss Chaussivert
(plus 5 minutes reading time)

e Write your answers in the space provided.

e Write using a blue or a black pen. Where
diagrams are to be sketched, these may be
done in pencil.

e NESA approved calculators may be used.

e All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.

e Attempt all questions.
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2 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 1 (2 marks)

2
Find the exact value of tan 600°.
Question 2 (2 marks)
. 2
Find the solutions of:
. V3
sinf = ———
2
where 0° < 6 < 360°.
Question 3 (3 marks)
3

Solve the following for 0° < z < 180°:

2cos’x —cosz =0
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 4 (6 marks)

Solve the following equations for x:

Question 5 (3 marks)

Simplify the following, writing each pronumeral with a positive index.

(Vi)

o\ -3
3 x (p 2)

Examination continues overleaf. ..
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4 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 6 (6 marks)

Consider the function f(z) = log;q(3z + 1).

(a) State any vertical and horizontal asymptotes of f(z). 1
(b) Find all points where f(z) intersects the coordinate axes. 2
(c)  Sketch the graph of f(x), showing all important features. 3
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 7 (6 marks)

The points A(2,0), B(8,4), C(4,6) and D form the four vertices of a parallelogram,
as shown in the diagram.

O(4,6)

B(8,4)

A(2,0)

(a) Find the gradient of the line AB and hence find the angle 6 correct to the nearest
minute.

(b)  Show that the equation of line C'D, parallel to AB and passing through C' is
given by 2z — 3y + 10 = 0.

Examination continues overleaf. ..
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6 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 8 (2 marks)

Given the points A(—1,2), B(3,4), and C(7,—4) in the Cartesian plane, show that
ANABC is a right angled triangle.

Question 9 (7 marks)

A tower PQ of height h metres has an angle of elevation of 15° from a point A due
east of it. From another point B, the bearing of the tower is 055°T and the angle of
elevation is 12°. The points A and B are 1200 metres apart on the same level as the
tower’s base Q.

P
h
15°
1 A
Q
2° 1200 ™
B
a) Show that ZAQB = 145° 1
(a)
(b)  Consider the triangle APQ and show that AQ = hcot 15°. 1
c Find a similar expression for BQ. 1
() p
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

12007
cot 15° cot 12° — 2 cot 15° cot 12° cos 145°

(d) Show that h =

(e)  Hence, calculate the value of h, correct to the nearest metre.

Question 10 (3 marks)

2
Given that cosa = ——— and 180° < « < 360°, find the exact value of cot a.

V5

Show all relevant working.

Examination continues overleaf. ..

NORMANHURST BOYS’ HIGH SCHOOL



8 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 11 (4 marks)

A newly bought car is worth $10 000. After ¢ years, the value of the car (in dollars) is
given by the formula:
V = Ae—O.Qt

(a) Find the value of A. 1
(b)  Find the value of the car after 6 years, correct to the nearest cent . 1
(¢) How many years (correct to 2 decimal places) will it take for the car’s value to 2

reach $1 0007

Question 12 (3 marks)

Express:
log (2%V/y2)

in the form of alogx + blogy + clog z.

End of paper.
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2 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 1 (2 marks)

Find the exact value of tan 600°.

Aanfboo). = daa (24 Y

Question 2 (2 marks)

Find the solutions of:

sinf = ——

where 0° < 6 < 360°.

...... 2ol and  Yih ﬁmc\dvow\/q’;

nc.(@&&d....mﬁ.le....:....é.o.f’..\/. ............................

Q = 1804 60 360 — LO = ?/%Oo ?OOO\/

v N LR YT ... M N ).
Question 3 (3 marks)

Solve the following for 0° < z < 180°:

2cos’x —cosz =0

oS x [ 2608 Z1l ). =9 \/

- x =0
7(7(30)0(0 \/ ’\ /\,
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 4 (6 marks)

Solve the following equations for x:

2
Question 5 (3 marks) _ 7
=2 Ty4q
Simplify the following, writing each pronumeral with a positive index. 3
4
(Vmnt)
—92\—3
! - x (@)

M J

e RIS P ....................................................

Examination continues overleaf. ..
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4 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 6 (6 marks)

Consider the function f(z) = log;o(3z + 1).

(a) State any vertical and horizontal asymptotes of f(z). \ / 1

(b)  Find all points where f(z) intersects the coordinate axes. \/ 2
le»f?c_o\j:le ..... (1).=0.V
1o
50 {[2) intrsects. Hheaxes ok (0,007
(© Skoteh the ragh o 7(s), showing all mportant et ;
e |
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2 5

Question 7 (6 marks)

The points A(2,0), B(8,4), C(4,6) and D form the four vertices of a parallelogram,
as shown in the diagram.

)
C(4,6)
B(8,4)
D
0
x
A(2,0)
(a)  Find the gradient of the line AB and hence find the angle § correct to the nearest 2

minute.

m:7-0 - 4 - L/%V\BZE'

(b)  Show that the equation of line C'D, parallel to AB and passing through C' is 2

given by 2z — 3y + 10 = 0.
..... - b=§-(’x‘Lﬂ\/

Examination continues overleaf. ..
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6 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 8 (2 marks)

Given the points A(—1,2), B(3,4), and C(7,—4) in the Cartesian plane, show that
AABC is a right angled triangle.

............................................ = U-=1 - Z <

......... __) _ —
VV\AG’(W\BC"‘_27< 2= ’ /
e AR Lpc so AABC S

A tower PQ of height h metres has an angle of elevation of 15° from a point A due Y" w1 "‘Vﬁ\wl X
east of it. From another point B, the bearing of the tower is 055°T and the angle of c)

elevation is 12°. The points A and B are 1200 metres apart on the same level as the
tower’s base Q.

Question 9 (7 marks)

P I Q A
I o

h | SS
B \ \.—VOO

] 15°

2° 1200 ™
B

(a) Show that LZAQB = 145°

(b)  Consider the triangle APQ and show that AQ = hcot 15°.

L N C04(|<3:/§_§2§:7AQ:1’\C0"E|§) \/
RPN

(¢) Find a similar expression for BQ. / 1

.............. 2Q .;..l/.\..(o.‘k(.&.'?,).....
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2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2 7

12002
d Show that h = 3
(d) ow tha cot 15° cot 12° — 2 cot 15° cot 12° cos 145° \/

..‘Xiﬁg,@f‘;‘..‘?..‘.i!LQ.(;).....;..AQiA..B.Q..:l.AQL.@@ s AQB
00tz heb S, v bttt -2 h s cot 1L

>
™
i
=
O :
O
1
{

(e)  Hence, calculate the value of h, correct to the nearest metre. 1

pm‘r,.(/.\....Ca!cu.lm‘.o.v....:.......l/.\.z....’..‘?.?‘..t.Q.‘.’f. 0¢--

............................................... = 149m... S

Question 10 (3 marks)

2
Given that cosa = ——— and 180° < a < 360°, find the exact value of cot a.

V5

Show all relevant working.

Examination continues overleaf. ..
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8 2023 MATHEMATICS ADVANCED (YEAR 11 COURSE) ASSESSMENT TASK 2

Question 11 (4 marks)

A newly bought car is worth $10 000. After ¢ years, the value of the car (in dollars) is
given by the formula:

V= Ae—0.2t
(a) Find the value of A. 1

(b) Find the value of the car after 6 years, correct to the nearest cent . 1

_ ~0-1x b $
..... V.=.10.0000 757 7 =..2.3000-94% V..
(¢) How many years (correct to 2 decimal places) will it take for the car’s value to 2

.................. o= lala 1) = 51292 ---

Question 12 (3 marks) =0 3 s “ ' S \ \J-?OLVS \/
3

Express:

log (w2 y3z)
in the form of alogx + blogy + clog z. \/

...... l.o.j.. 3(137}1%/'”)

End of paper.
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