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2020 Year 11 Course Assessment Task 3
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General instructions

NESA STUDENT #:

Working time — 60 minutes.
(plus 5 minutes reading time)

Commence each new question on a new
Writing Booklet. Write on both sides of the

paper.

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

NESA approved calculators may be used.

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

Attempt all questions.

At the conclusion of the examination, arrange
the booklets used in the correct order
after this paper and hand to examination
supervisors.

A NESA Reference Sheet is provided.

Marker’s use only.
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O 11MAX.1 - Ms Madden

O 11MAX.2 — Mr Siu
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O 11MAX.4 — Mr Sekaran

O 11MAX.5 — Mr Ho
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2 2020 MATHEMATICS EXTENSION 1 (YEAR 11 COURSE) ASSESSMENT TASK 3
Question 1 (7 Marks) Commence a NEW writing booklet Marks
. . . 3v5 . . .
(a) Rationalise the denominator 27\/67 leaving your answer in the simplest form. 2
(b) Sketch the graph of y = |x + 4| — 3, showing all important features. 2
(c) Consider the piecewise defined function
L fi < -1
— or r < —
fle)=q=
2742 forx > -1
i. Draw a neat sketch of the graph of y = f(x) on one-third of a page in your 2
writing booklet.
ii. Hence state the range of the function, using interval notation. 1
Question 2 (10 Marks) Commence a NEW writing booklet Marks
11
(a) Differentiate y = —, writing your answer without a negative index. 2
T
(b) Find the equation of the normal to the curve y = 6 + 8z — 32* at z = 1. 3
3 — 2 — 222
Evaluate:  lim ———. 2
©  Balate i ormoy
(d) Differentiate f(x) = 6 — 922 from first principles. 3
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2020 MATHEMATICS EXTENSION 1 (YEAR 11 COURSE) ASSESSMENT TASK 3 3

Question 3 (9 Marks) Commence a NEW writing booklet Marks
(a) Consider the functions f(x) = z — 3 and g(x) = 222 + 1.
i. Find h(x), where h(x) = g(f(:r)) 1
ii. Find the largest domain containing only positive values of x, for which h(z) 1
has an inverse function.
ili. Hence find the inverse function of h(x). 2
. 4o +4
(b) The diagram below shows the graph of the curve y = f(x) where f(x) = 2
x
for x > —2.
Yy
|
S — B
\
!
\ ’ /
! dor +4
\ 2 =
} flo) =
\ 1+
!
i | | x
—2 1 1 2
\ 14
!
| 24
\
\

On separate diagrams, sketch the graphs of the following curves, showing clearly
the intercepts with the axes and equations of any asymptotes.

It is recommended you draw or trace a copy of y = f(z) on to your writing
booklet to use as guidance to demonstrate your understanding.

iy =|f(z). 1
ii. 2= f(x). 2
iii. Y= 2

NORMANHURST BOYS’ HIGH SCHOOL TUESDAY, 30 JUNE 2020



2020 MATHEMATICS EXTENSION 1 (YEAR 11 COURSE) ASSESSMENT TASK 3

Question 4 (14 Marks) Commence a NEW writing booklet

(a)
(b)

Fully simplify:  9cos?x + (2 — 3sinx)2.

~5

Find the exact value for tan (a + ) given that cosa =
sinﬁz§f0r0<ﬁ<%.

for—g<a<0and

(You do not need to express your answer with a rational denominator)
Consider the trigonometric function:
y=sin(3x —m) +1

State the necessary transformations, in the correct order, that are need to be
applied to y = sinx to graph the above trigonometric function.

Prove the following trigonometric identity:

sin 2x + sinx

= tanx
1+ cos2x + cosx

From point O on the ground, Mannan observes a drone flying horizontally from
point A at a bearing of 310°T and angle of elevation is 68°. After flying 400 m,
the drone reaches point B and the bearing changes to 038°T with an angle of
elevation of 46°.

400 m

A

7/
7
e ——— > ——— |
N

i. Show that OC' = htan22°.
ii. Show that the height h of the drone is given by

. 400
Vtan2? 22° + tan? 44° — 2 tan 22° tan 44° cos 88°

iii. Hence calculate the height of the drone correct to 2 decimal places.

Marks

2
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2020 MATHEMATICS EXTENSION 1 (YEAR 11 COURSE) ASSESSMENT TASK 3 5

Question 5 (10 Marks) Commence a NEW writing booklet Marks
3z +2
(a) Differentiate with respect to x :  f(x) = ’ ++1 2
T
(b) Find the coordinates of the stationary point of the function below, and classify 3
its nature with suitable working out.
y=1"—=
x
(c) A water tank is being filled at a variable rate. The height of water A cm at any
time ¢ minutes, is given by
h(z) = 2t% — 4t + 50
i. Find the initial height of water in the tank. 1
ii. Find the instantaneous rate of change of the height of water when t = 4 2
minutes.
iii. Find the average rate at which the height has changed over the first 4 2
minutes.

End of paper.
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Measurement Financial Mathematics
Length A=P(1+r)
[ = i X 27r
360
Sequences and series
Area
Azixnrz Tn=a+(n—1)d
360
h n n
A:E(a+b) Sn=5[2a+(n—1)d]=z(a+l)
Surf n—
urface area T =ar 1
A =27 + 27rh
all=r") alr"-1
A = 4xr? S, = ( )= ( )r;t]
1-r r—1
Volume
v="Lan S=qplrl<
3
V= i71'}'3
3
Functions Logarithmic and Exponential Functions
2
Y= -b+ \l2b —4ac logaa‘x —y= alog“x
a

For ax® + bx*>+ cx +d = 0:
a+ﬂ+y=—§

c

of +ay+py=-_

and affy = —g

Relations

(x—h)2+(y—k)2=r

2




Trigonometric Functions

sinA:ﬂ, COSA:Ld], tanAzﬂ
hyp hyp adj
1
A =—absinC i
2 NP '
a b c
= = 45°
sinA  sinB  sinC 41
c?=a*+b*-2abcosC
2,32 2
cosC = % 30°
a
2 V3
[=r6
A=1r o> ]
2 1
Trigonometric identities
secA = ! ,cosA#0
CosA

cosecA = L sinA #0
sinA

otA = C?SA, sinA #0
sinA

2

cosx + sin’x = 1

Compound angles
sin(A + B) = sinA cos B + cos Asin B
cos(A + B) = cosAcos B — sinAsin B

A +tanB
tan(A + B) = tanA+tanb
1—tanAtan B
A . 2
If t=tan— then sinA = !
2 1+
1- 2
COSA = !
1+
2
tanA = !
1-7

cosAcosB = %[COS(A — B) +cos(A + B)]
sinAsinB = %[COS(A —B) —cos(A + B)]
sinAcosB = %[sin(A + B) +sin(A - B)]

cosAsinB = %[Sil’l(A +B) —sin(A - B)]

sin’nx = %(1 — cos 2nx)

cos’nx = %(1 + c0s 2n1x)

Statistical Analysis

An outlier is a score

o less than O, — 1.5 X IQR
or

more than Q5 + 1.5 X IQR

Normal distribution

e approximately 68% of scores have
z-scores between -1 and 1

¢ approximately 95% of scores have
z-scores between -2 and 2

e approximately 99.7% of scores have
z-scores between -3 and 3

EX)=u

Var(x) = E[(X - u)*] = E(X?) -

Probability

P(AnB)=P(A)P(B)
P(AUB)=P(A)+P(B)-P(ANB)
P(A|B) = W, P(B)#0

Continuous random variables

X

P(X<x)= j F(x)dx

b
Pla<X< b)=J F(x)dx

Binomial distribution
P(X=r)="Cp'(1-p)"™"
X ~ Bin(n, p)
= P(X=x)

= (Z)px(l —p) N x=0,1,...,n
E(X)=np
Var(X) = np(1-p)




Differential Calculus

Function

y=f(x)"

vy = g(u) where u= f(x)

<=

y =sin f(x)

y=cos f(x)

y = tan f(x)

y= e

y=Inf(x)
y=a/®

y=log, f(x)

y=sin"" £(x)

y=cos™ f(x)

y=tan” f(x)

Derivative

d n—
ﬁ =nf ()

dy_dv du

dx B dx dx

dy _dy  du

dx B du dx

du_ dv

ﬂ _ vdx " dx

dx V2

? = F(x) cos £(x)
X

j—y = —f(x)sin £(x)
X

j—y = F(x)sec £ (x)
X

% — f’(x)ef("‘)

dy _ (%)

dx  f(x)

L~ (Ina) /(1))

dx

dy /')

dx (Ina)f(x)

dy_ W)

N

&y _ W

=[P

dy )

dx 1+ £(x)]

Integral Calculus

, n _ L n+1
| retwra= troree
where n# -1

r

J(x)sin f(x)dx =—=cos f(x)+¢
.
S(x)cos f(x)dx =sin f(x)+c¢
.

F(x)sec? f(x)dx = tan £(x)+c¢

.
F(x)e’Wdx = e g ¢

(/'(x)
) ()

dx =1n| £(x)|+c

2/

.
f’(x)af()‘)dx =
Ina

+c

0
JN& -[r )

dx = sinfl—f(x)+ c

r

O
J &2 +[f(x)]2 a

-
uﬂdx—uv—jv—dx
dx
rb
F(x)dx
b—
~ zn“{f(a)+f(b)+2[f(x1)+ ot Ay

where a=x,and b=x,

)




Combinatorics

, n!
‘IPr:
(n—r)
n n!
-

rl(n—r)!

n _ n —r
(x+a)"=x"+(1)x” la+---+(r)x” A"+ +d"

Vectors
‘L~t|=‘x£+yz‘:\/x2+y2

%.Y:‘ijy‘coselexz'*‘ylyza
where u = x;i+y,J

and y=x2£'+y21'

r=a+i

1S

Complex Numbers

z=a+ib=r(cosf+isin)
= re'?
[r(cos 0 + isin 9)]" = r"(cos nf + isinn@)

— rnem9

Mechanics

dx _dv_ dv_d (1 2)
-7 =—=p—=—|—V
dt dt dx dx\2
x=acos(nt+a) +c
x=asin(nt + a) + ¢

X= —nz(x -c)

—4 - © 2018 NSW Education Standards Authority




Solutions to Year 11 Extension 1 Task 3
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