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Section |: Multiple Choice Questions
Circle the correct answer.

10 marks

1. What is the derivative of %?
A ——
B. —
C. —

D. ——

ot N
-~
o
=

2. What is the value of tanx given that sinx =

[N

IN
IN

3. Which of the following is the equation of the line that passes through (2, —1) and (5,3)?

A dz+3y—11=0
B. 3xr —4y+11=0
C4r—-3y—11=0
D. 3z —4y—11=0

4. Which of the following is equivalent to 722 — 56x + 1057

A (z—8)(z+T7)
B. 7(x —3)(x —5)
C. (x—3)(x—5)
D. T(z —8)(z+7)

5. What is the length of arc AB in the diagram below?

12 cm <

107 cm
5 cm

5T cm

10 cm

oo w>
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6. The domain for the function f(z) =2 — x is:
A. [0,00)
B. (—,2]
C. [2,00)
D. (—o0,0)

7. Solve tanz =1 for 0 < z < 2.

s

O n w >
8 8 &8 8
I
FNERFSERFSERESE
AR el

3z

8. Megan tries to differentiate the function y = m
—x

Her working out is shown below.

dy  3(10 — 2)* + 3z x 2(10 — x)

dr (10 — x)*

_ 3(10 — z)? — 62(10 — )
(10 — )4

~ (10— 2)[3(10 — z) + 62]
(10 — )4

30+ 3z

- (10 —2)3

10+

-~ (10 — )3

Where did Megan make mistakes?
A. Line 1 & Line 5
B. Line 3 & Line 4
C. Line 1 & Line 3
D. Line 3 & Line 5

5 with respect to z.

Line (1)
Line (2)
Line (3)
Line (4)

Line (5)

9. The height of a ball thrown in the air is given by the formula h = 10t — 3t> in metres, where ¢ is
measured in seconds. When the ball is thrown, what is the average rate of change of the height in the

first second?
A. 4 metres per second
B. 7 metres
C. 10—-6t

D. 7 metres per second

KAMBALA



Page 4 of 20 2023 ASSESSMENT TASK 3

10. The diagram below shows the graph of the gradient function of a curve.
Yy

For what value(s) of = does f(x) have a local minimum?

A x=1
B.x=3
Cex=1z=5
D.z=5

End of Section |

KAMBALA
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Section |l 54 marks
Answer the questions in the spaces provided.
Show all necessary working.

Question 11 (1 marks) 1

Show that f(z) = 23 4 3z is an odd function.

Question 12 (2 marks) 2

What is the centre and radius of the circle 22 + % — 6z + 4y — 12 = 07

Question 13 (2 marks) 2
Express i in the form a + /b, where a and b are integers
S | gers

KAMBALA
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Question 14 (7 marks)

Differentiate the following with respect to x.

() y=3x% — 223+ 7

(b) y = (2* = 2)°(z +3)°

(c) y=+V4xr+3

KAMBALA



Page 7 of 20 2023 ASSESSMENT TASK 3

Question 15 (3 marks) 3

Find the equation of the normal to the curve y = 222 — 5 + 1 at the point (2, —1)

Question 16 (2 marks) 2

Differentiate f(z) = 2z + 3 from first principles to show that f/(z) = 2.

Hint: Use the formula f/(z) = }Ilig]o flo+ hf)L — f(x).

KAMBALA
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Question 17 (2 marks)

Let f(z) =2z and g(z) = xi—l—l Solve f(g(x)) =3

2

Question 18 (2 marks)
The function y = f(x) is graphed in the diagram below. The points (2, —4) and the origin are stationary

points and the point (1, —2) is a point of inflexion.

Sketch the graph of the curve y = f/(z) on the same cartesian plane, showing the shape of the curve

and any x intercepts.

y ={ (%)

=V

KAMBALA
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Question 19 (3 marks) 3

Find the value of z, correct to 2 decimal places.

A

T

115°
26° o
B
D

25 cm

Y
Y

KAMBALA
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Question 20 (4 marks)
Sketch the graphs of the following, showing any asymptotes and any intercepts with the axes.

2
2r -5

(a) ¥

A

KAMBALA
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(b) y = |4z + 5| 2

KAMBALA
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Question 21 (3 marks) 3

2_ 1+sinf

Prove the identity (sec + tan6) T end’

KAMBALA
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Question 22 (3 marks)

Consider the function z* — 1222 + 32 = 0.

a) Solve for x by first letting u = 2. 2
(a) y g

(b) If z =sin#, explain why there are no solutions for 6. 1

KAMBALA
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Question 23 (8 marks)

Consider the curve f(x) = 23 — 622 + 9z — 4.

(a) Find any stationary points and determine the nature. 3

(b) Find the co-ordinates of the point of inflexion. 2

KAMBALA
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(c) Hence, sketch the curve, showing all turning points, the y-intercept and the point of 3
inflexion.

A
S
\
8

KAMBALA
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Question 24 (4 marks) 4

Solve 2cos?z + 3sinz =0 for 0 < z < 27.

KAMBALA
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Question 25 (3 marks)

QS

5 cm 5 cm

P 0

The diagram above shows a circle with centre O, radius 5 cm and ZPOQ = 7. The points P and @
lie on the circumference of the circle.

(a) Find the exact area of the sector OPQ. 1
(b) Find the exact area of AOPQ 1
(c) Hence find the exact area of the minor shaded segment. 1

KAMBALA
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Question 26 (5 marks)

Farmer Anneka wants to make a rectangular paddock with an area of 4000m?.

However, fencing costs are sky-high so she wants the paddock to have a minimum perimeter.

(a) Show that the perimeter is given by the equation P = 2z + @
x

(b) Find the dimensions of the rectangle that will give the minimum perimeter.
Give your answer correct to 1 decimal place.

KAMBALA
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End of Task

KAMBALA
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Section I: Multiple Choice Questions 10 marks
Circle the correct answer.

1. What is the derivative of %? -5
z* = LW
a3 3
- _14 _ q
g 8 O
o N
T 1%
c 3 R
C - Y

B

2
2. What is the value of tanx given that sinz = 5 for-<z<w

3 =
\ VI s
: 7
B. -—
V21
C. 2 -3z
V21
O
\/2_1 W . Y “
3. Which of the following is the equation of the line that passes through (2. 1) and (5,3)7 +x )
A dz+3y—11=0 ~ o 3
s —(A-Z
B. 3z —dy+11=0 Ykl = < ) = 5
dr—-3y—-11=0 ;\).y‘;t U —%

D. 3z -4y —-11=0 O = KR ——'Q‘j =W\

4. Which of the following is equivalent to 7z* — 56z + 1057
A (z—-8)(z+T) Y LS
@ 7(z - 3)(x - 5) 70t B NS

C. (z-3)(z—-5) = 70 %= -3 )n=5)

D. 7(z—8)(z+7)

5. What is the length of arc AB in the diagram below?

\SVa _ Sx
w0 b
A B
12 cm 0 (:\/9’
l();rcm S
o
B. 5cm Q: \7'/7‘ (O
C. bw em

D. 10 cm

KAMBALA
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6. The domain for the function f(z) = V2 —x is:

A. [0,00) 2-*=D
® (-2 —n -
C. [2.00) n &2

D. (—oc,m0)

7. Solve tanz = 1 for 0 < z < 2.

OnNn®
L |

I
N RN SR E
af3 &

3z
8. Megan tries to differentiate the function y = w with respect to .

Her working out is shown below. ﬂV\\U‘\%\I QQ;

dy _ 3(10 — z)* + 3z x 2(10 — z)

i s Line (1)
_3(10- 3: - (:;flﬂ - z) Line (2)

_ (10-2)[3(10 — =) + 6 Line (3)
Line (4)

Line (5)

C. Line 1 & Line 3
(D Line 3 & Line 5
9. The height of a ball thrown in the air is given by the formula h = 10f — 3¢* in metres, where ¢ is

measured in seconds. When the ball is thrown, what is the average rate of change of the height in the
first second?

A. 4 metres per second
B. 7 metres
C. 10 -6t

@ 7 metres per second

KAMBALA



Page 4 of 20 2023 AsSESSMENT Tasx 3

10. The diagram below shows the graph of the gradient function of a curve.

For what value(s) of = does f(x) have a local minimum?

A =1
B.z=3
Czrz=1lzxz=5

Br-s

End of Section |

KAMBALA
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Section 11

Answer the questions in the spaces provided.
Show all necessary working.

54 marks

Question 11 (1 marks)

Show that f(z) = z* + 3z is an odd function.

L= (oD’ 4 BL-wd

= —w;~‘5\4
= ”szkl*)
LCw) = - ke

PR 1

Question 12 (2 marks)
What is the centre and radius of the circle % + y* — 6z 4 4y — 12 = 0?
% - W kxz"'\'“\'_\)& =\
= = gw £ M Neyty =\ ALY
v - % L\3+7/3’- )

Cortve (X, =2 D =

S

Question 13 (2 marks) 2

Rationalise the df i dz‘/\/iitt.Wﬁuwuramvhﬂuhma+h’5.w‘m¢amﬂbm
rational.
J7 v w IRADRA
=3 —\ 23+ <\
(I3 Y 9% «\) YWoAgT v sJT A
i 2
Fxalz
- —7— 7 KAMBALA

O Mo Sor  wuee

® U\m(\n- -‘w VRN s@nkve
wd vodiu s

@ Mov'h_ Sov wx}\’dq\\&iv\\s
N \»“3030\’\8

O Mol Lo wrrik
KA .
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Question 14 (7 marks)
Differentiate the following with respect to .
(a) y=325— 22 +7 1 %\M»)VL er e
NG S - o >
J [UVZR SN V-1V
(b) = (2 - 2)(z +3)? 2
> M W = (,w’_-'-?a)} vz (4»1,4;;)1 Q w ‘Q’QV Q/WV‘QQ«‘\'
T 0 A > SV S SR T AN e (WAL
Wz b (T —2DTUMABYT & 2Lset 1Y T2
‘; = 2062 2 el 3w lwetdd « 337 sl o @\/Vf@*
4= 20w~ 2 DA e M A -2 RSUEVEYIEIS
J
(c) y= ¥z +3 A R
U= CW”*B) - 2 ® (\lspA}_ S&'G\/ cor~vestidy
J= S luusy < xur to Operodd tudeos
\3" = (Mt ) ik
) A
\3 = f— — VQQ,&
Tty QG Sovl (ov W
LI
W= 2
W 2% v =-S— - .
W= v=-—\ QD WW/ (rO\/ (eut W“vi'j [{V\T‘(KQV\“'
‘- 2 (S -2 o v\e
= o= o0
T O @Mw\l, &w aveeek  golukion
e s

KAMBALA
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Question 15 (3 marks) 3

Find the equation of the normal to the curve y = 21% — 5z + 1 at the point (2,—1) N .
O e fa V\B\\M)

\j': Y — S \ \3—\3,~fo->&> 6\/‘3‘&3% (J( V\DVM&\
wa T LD -S J

LTI - / \5-'c\ \../‘):(‘(-'7—> ® WV\L AW \DVVQD'&"
Wiy = - ~— C2 -\D \ u-‘»‘r\ = *\—S“ “+ % QO JUS\ DA L

)
e "%w -§

(s

|
Question 16 (2 marks) 2
Differentiate f(z) = 2 + 3 from first principles to show that f'(z) = 2. Q NQ_\A/L K@V M“KB
Yo LUkt

LN ond welh)

Hint: Use the formula f'(z) = 'I:_rm w

re2 2w = any ’} AT ";

1) =23 10 = N \ W Lrwnde.
Loy = 2 (e W I+ e 7
s 2N | = N 2 Q M Yy otk
W B A QN S—(m—&iw\
=2

KAMBALA
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Question 17 (2 marks) 2 @ m‘-\h—’ gbv WVQQ&’

Let f(x) = 2z and g(z) = =1 Solve f(g(z)) = 3. Q\)QQS(:\ ﬁ\/&(‘oﬂ \V\,t o
-4 N N
()= 2Can >=3 swrvesk e
Cd = © Vol lov  orverk

- (e s
VO vB_ L
. =%t d
— 3 = >
L =-3
Question 18 (2 marks) 2

The function y = f(z) is graphed in the diagram below. The points (2, —4) and the origin are stationary ( S ’ N\Ao___ &%f W&(

points and the point (1, -2) is a point of inflexion.

Sketch the graph of the curve y = f/(z) on the same cartesian plane, showing the shape of the curve '
and any z intercepts. \V\J(ww -

@ vore Sor et
shuge .

KAMBALA
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Question 19 (3 marks) 3 Q N\I\IL Sr'w ‘\Guav\-\(kxli "ﬁ

Find the value of x, correct to 2 decimal places.
Zevh= vs©

Duele S swvverk
VU< SE S T v

25 cm @ W\A_ LVV LWV oOLR
£ %DA = w0 s = LS st dyn pm ey
Z DAL = \ W —1\S -2h =39

AD S

ety Swd4

pA—Y ~rwmy
AD = PR |

A = T\

—
SwbS = (3.

Mo (ST B

KAMBALA
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Question 20 (4 marks)

Sketch the graphs of the following, showing any asymptotes and any intercepts with the axes.

(2) =

@?\A pogrprte T -S# 0 O el G m\u/\m*i\\'j
T ES SoREAT Ui ta\ OSMRORR.
> ¥ = SN \y'\q\kutf_()'\-
\5~'\W\’ whein w=0; Y \

|
2

2 ) ®\M‘N\IL (ﬁr ootk afzwazw\
A | orage e

|

1

KAMBALA
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(b) v = |4z + 5| 2

» =

A
'

KAMBALA
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Question 21 (3 marks)
identi 2_ 1tsing
Prove the identity (sec + tanf)*= 1—snd"

LM.S
(cee B0 ™

O W Yo wrvens

X PON\EAITV -
= 000 2 £000 b tionH €
E— esn® o swb -
T e T T e < we O Mele Vev c\w\o\w\/\s)
EEEEVa VI, FSL oBEINe  Apy ekwer-
o e to WO
PR S A SHR A
= = w0 ® Mohe  ov —Qo&:‘cbiyws
Vi NP N2 b(‘-‘&e)lﬁ)k\p_ S\_ 4 U
Cswb <D

— SELIENRS
L—sn -8

r et
Tx =SV

- S
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Question 22 (3 marks)
Consider the function z* — 122% 4 32 = 0.
(a) Solve for = by first letting u = z°.

W\ Uk =0

2@\\’@}\&,\0\/%*

Cua - Xu-W=

S@.\;‘(Du\h}i{\w .

QO vl tor &Rm\\m)

WAL Y UL |

W =% A= Y
w = 2232 e

(b) If z = sinf, explain why there are no solutions for 6.

\ies, wokale oumO\L e

1

e owe wre wnadn

Q \kw(\n_, o \orver

bo cwoern  \ gnd —1.

SAUKWNS,

KAMBALA
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Question 23 (8 marks)

Consider the curve f(z) = z* — 62* + 9z — 4.

W v VR
(a) Find any stationary points and determine the nature. 3 ® V\R, &Q\‘ Lo \

AR I R R A R T et Nlervaniiuiion.,
ek LMY= < Bvd o =\ L WY () W w L h‘wﬁ

X ok DY = b2 {
Q= 20y %= Unk?) = =5 T e
Q= (v =3 ¥ -V L Watve dpwv Q Lo\ dor Prsuny
weN = 1= blod-12 Ranemat Ay
\510 %\ [ 1 = b

C e up

~

(b) Find the co-ordinates of the point of inflexion.

e L'WY = o

bt -2 =9

R 2R
J

- ek

Must show change in concavity for second mark

by showing value not just sign
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(c) Hence, sketch the curve, showing all turning points, the y-intercept and the point of 3
inflexion.

Mok - wven =9
NEEVan =- Y
A)

L)

- O -~ :x
/w
—\
(3, -5

KAMBALA
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4

Question 24 (4 marks)

Solve 2cos® = + 3sinz = 0 for 0 < z < 2.
2 (L= S TN e =D Otete Lo cdotuxim
NN \- @ st

2 — 280 A K s =0
D Yo dor  wmex

QDA - -2
O_= 2 auin v —Uiot 4= v — Lorkortosion .
Q =2 *x Catvn - 2N (v -2 ® Made  Tov 5«\V\§\\“’\5
O=C(ovx "2 X 2 eivt 4\ D Swent e e sanE- e
. - . R
et = 2 <X = e
\Aé | o ) Mo\ Yov &'u\é\‘\m‘») o\
wa so\ v e X  GRMUALIVG,
Snat = =
<
® T L
Lo = -ct—\'lﬁ, 2T - 3:
> > JT WX
~N A
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Question 25 (3 marks)

The diagram above shows a circle with centre O, radius 5 cm and ZPOQ =

lie on the circumference of the circle.

(a) Find the exact area of the sector OP(Q.

T- The points P and Q

1

D) v o

WVRLE LWy

1

Q e o

LNV X T Bu/

1

Q Wee sy

(kX vy Suey,

A= L5v*0O
A— = —L\‘x 2 SX %j
N L o
(b) Find the exact area of AOPQ
A= 25 x2S®EN =
A_ _ AN Cn ™
te
(c) Hence find the exact area of the minor shaded segment.
R 29S8 2SF
A = 2T - SO
X
. +sCw - 2T .
A = o
B

KAMBALA
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Question 26 (5 marks)

Farmer Anneka wants to make a rectangular paddock with an area of 4000m?.
However, fencing costs are sky-high so she wants the paddock to have a minimum perimeter.

(2) Show that the perimeter is given by the equation P = 2z + 802_(X) 2 ® N\I\A—' &W
A= =tV € =24 20 wadivy e
U = % x N L — sdpyel x.
Xy
P = 5 vt >( —/— > ® Movle  You
> ~A
J EAvACAT e N
€ = 2t ¢ ¢
(b) Find the dimensions of the rectangle that will give the minimum perimeter. 3

Give your answer correct to 1 decimal place.

lex /=9 B oK. k.

© Mo dov  ox o

L= 2>t R

@ wwe tor oAy

R = 2> - ®O=x = R

- G veh o divy

NvenSont sk

lex R =0 VRDATVONL
=

KAMBALA

CAUTION: No marks deducted for not explaining why positive v positive and
negative. Always communicate mathematically why you chose positive.

Otherwise, full marks will not be awarded in the future.
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~ = Q00
- = &(\,nm = Tixen (y,s’(\\




= 098 .-

T Waaiwvauws
Max 3 marks awarded if the stationary point was not proven to be a

minimum-via-a-table of values-or 2nd derivative test

»

\ = { > A At
A‘: > \i\
CARQ = \S\\m K\/\
NSOV oo
L [y * f—
D) = NN NSO

= [0

KAMBALA
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End of Task
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