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MATHEMATICS EXTENSION 1

2019 Year 11 Course Assessment Task 2
Wednesday, 29 May 2019

General instructions

Working time — 1 hour (plus 5 minutes reading time).

Write using blue or black pen. Where diagrams are to be sketched, these may be done in pencil.
NESA approved calculators may be used.

Attempt all questions.

All necessary working should be shown in every question.

Marks may be deducted for illegible or incomplete working.

NESA STUDENT #: # BOOKLETS USED:

Class: (please v)

O 1IMAT.1 — Mr Lam O 11MAT.4 — Ms Ham
O 11MAT.2 — Mr Sekaran O 11IMAT.5 - Ms Gan
O 11MAT.3 — Ms Park

Marker’s use only
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2 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 1 (22 marks) Marks
(a) Is the function f(x) = x3 — x odd, even or neither? Justify your answer. 2

(b)  Find the domain and range of the following in interval notation.

i y=3x2-1 2
1 y=x—i2 2

(c) Given f(x) =x%+ 1and g(x) = 3 — x, find:
L f(g(2)). 1

ii. g(f(x)) in simplest form. 1
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

iii. The value(s) of x such that g(f(x)) = f(x).

(d Solve|7—-3x|]=1

(e)  Sketch the following graphs showing all important features, including x and y intercepts.

L. y=@x-Dx+3)4—-x)
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

ii. y=—-x*—4x+5 2

iii. y=vx+3 2
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

iv. y=|[x-2|+1

Examination continues overleaf
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6 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 2 (11 marks) Marks
(a)  Solve the equation log, x + log,(x + 7) = 3. 3
q 8 g
. . 35k+2
(b)  Fully simplify ey 2
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

(c)  Sketch the graph of y = log,(3 — x), showing all important features.

(d) The number N of individuals in a population at time t years is given by
N =100 — 60e %1t  where e = 2.71828 ...

i.  Find the initial population N at t = 0 and what N tends towards as t — oo.

ii. Find the exact time taken for the population to double its initial size.
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8 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 3 (14 marks) Marks
(a) Ifsinf = % and cos 6 < 0, what is the exact value of tan 8? 2
(b)  Solve cos? x +2sinx = 0, for 0° < x < 360°. 2
() Solve tan 2x = —/3, for —180° < x < 180°. 2
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

(d)  Find the equation of the trigonometric graph below.

y
2 b
I
1 :
180° 360° 540° 720°
T \ X
0 i
I
- I
I
i, 39 S !

Examination continues overleaf
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10 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

(e)  Three points W, X and Y lie on a straight path on the ground, where WX = XY = 40 m.
The base, B, of a flagpole, TB, is on the same horizontal plane as the path. M is the midpoint of WX.
The angles of elevation to the top of the flagpole from the points W, X and Y are a, a, and 8
respectively. The height of the flagpole is h.

T

B
NOT TO SCALE
1.  Prove that ABWX is isosceles. 2
ii.  Find the length of BM in terms of h and a. 1
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11

iii. Hence, or otherwise, show that the height of the flagpole is given by

402

cot? B — cot?> a

Examination continues overleaf
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12 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 4 (13 marks) Marks

(a)  Given the graph of y = f(x), sketch the following on the same set of axes:

. y=f(—x) 2

._______________2_.__________________

T ety
X

._______________a_.__________________
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2 13

iii. y*=f(x) ?

T iy
X

._______________a___________________

iv. y=f(xD 2

._______________a___________________
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14 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

(b)  For the function f(x) = x? — 4x + 4.

i.  State the largest domain containing positive values for which f(x) has an inverse. 1
ii.  Find the equation of the inverse function. 2
(¢) i.  Sketch the graph of y = x and y = 27 on the same axes. 1

ii. Hence, sketch the graph of y = x 4+ 27 by addition of ordinates, showing all important features. 1
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15

End of Examination
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2 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2
Question 1 (22 marks) Marks
(a) Is the function f(x) = x® — x odd, even or neither? Justify your answer. 2

(b)  Find the domain and range of the following in interval notation.

1. =3x2-1 2
f .......................... p: . (Fm,®) K< ........................................................................
............................ A el 1 D R

n. y= ﬁ 2

iii. y=-v9—x?

............................. ijlzfaf]mwfiwmwimwmmmwwmwwwwmww /

(c) Given f(x) =x%+ 1and g(x) = 3 — x, find:

Lo flg@). 1

ii. g(f(x)) in simplest form. 1
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

iii. The value(s) of x such that g(f(x)) = f(x).

..................................... 0 T 2 =
...................................... 1°= %

(d)  Solve |7 —3x|=1

(e)

Sketch the following graphs showing all important features, including x and y intercepts.

o . V ostape |/ cribial ﬁ//}ﬁé/
L y=E-DE+3)(4-x) 7 7 // I /g,/[(%ﬁ Z/é/éé//éd
Y

Y
g
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

ii. y=—-x*—4x+5 2

- - (x,"-/'(('}(";)
= — (=D (n+5)

iii. y=vx+3 2

—3
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iv. y=Jx—-2|+1

Examination continues overleaf
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Question 2 (11 marks) Marks

(a)  Solve the equation log, x + log,(x + 7) = 3. 3
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2 7

(c¢)  Sketch the graph of y = log,(3 — x), showing all important features. 2

= 109 [ (L-9) V tomredd wa y e prre
AY v/ ’, /7 (1 fariep /s

\ /0?7,3 I

t t > X
2\ |
n=>3
(d) The number N of individuals in a population at time t years is given by
N =100 — 60e %1t  where e = 2.71828 ...
i.  Find the initial population N at t = 0 and what N tends towards as t — oo. 2

N N

ii.  Find the exact time taken for the population to double its initial size. 2
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8 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 3 (14 marks) Marks

(a) Ifsinf = % and cos 8 < 0, what is the exact value of tan 8? 2

(b)  Solve cos? x +2sinx = 0, for 0° < x < 360°. 2

R e Y
“
e v N frmeth- £,

() Solve tan 2x = —/3, for —180° < x < 180°.

............... = tao (=12)

....................... :—/ﬂ‘/'Wﬂo)k A ——

.................................... (N2 300 o o

;//W ~20°, 40°
v !, 81
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(d)  Find the equation of the trigonometric graph below.

y
2 e -
I
1 :
180° 360° 540° 740O
T \ x
0 I
-1 :
I
I, 20 SR !

S, == 50 L XU£])..
] nXIPD. .= s (=L).
#/Wéﬁ%(yz-z?" ...............

\ n=3

32X /w/md =2 =
/oyw‘ml = 24)° / \/
2xU0° - 2407 y—,,?_fllxu(%/x)

w
2 -n
2

Examination continues overleaf
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10 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

(e)  Three points W, X and Y lie on a straight path on the ground, where WX = XY = 40 m.
The base, B, of a flagpole, TB, is on the same horizontal plane as the path. M is the midpoint of WX.
The angles of elevation to the top of the flagpole from the points W, X and Y are @, @, and f§
respectively. The height of the flagpole is h.

T

NOT TO SCALE

1.  Prove that ABWX is isosceles. 2

BX

................................................. " 5 (= BX i ] \/
e B BUX ALILCALL. o

ii.  Find the length of BM in terms of h and a. 1
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11

iii. Hence, or otherwise, show that the height of the flagpole is given by

. 40v2
- Jcot2 B —cot?a
= 4
AN DLBY,.. T p= G

........................................ SR A Z//fﬂm;/wﬂt/mu )

WROPR = Wt - i + b0 v
W (wfp -1t ) = 3200

h= | 2200
(112 = (072K /

Yrvz
J-be/z - (0K

\

hz0)

Examination continues overleaf
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12 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

Question 4 (13 marks) Marks

(a)  Given the graph of y = f(x), sketch the following on the same set of axes:

Ly=f(=x) 2

._______________e____ —— - ——

ii. = 2
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2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2 13

iii. y2 = f(x)

______ y=fx) g;%)

iv. y=f(xD

._______________a_.________________

aF--

g=~%

._______________a____ g
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14 2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

b)  For the function f(x) = x? — 4x + 4.
(

i.  State the largest domain containing positive values for which f(x) has an inverse. 1

ii.  Find the equation of the inverse function. 2
>

I
w
+
£
~
A
N
N
Ss
N
N
N
NS

(¢) 1. Sketch the graph of y = x and y = 27 on the same axes. 1

ii. Hence, sketch the graph of y = x 4+ 27 by addition of ordinates, showing all important features. 1

5 A
Y v
o 7

4 \\// \"

3

2

1=
3 2 1 2 3 4 5 6 7

-1

-2

NORMANHURST BOYS HIGH SCHOOL



2019 MATHEMATICS EXTENSION 1 YEAR 11 COURSE ASSESSMENT TASK 2

15

End of Examination
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