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Section I

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 What are the solutions to the quadratic equation 3x*>—x—4 = 0?

A, x=-1 andx—§

B. x=-1 andx——§

C. x—landx—§

D. x—landx——g

2 The graph of y = f(x) is shown.

)}

Which pair of inequalities accurately describes the sign of f(x) and f(x) at the point P?

f(x)>0andf(x)>0
f(x)>0andf(x) <0
f(x)<0andf'(x)>0
f(x)<0andf(x)<0

o 0w >



3 How many solutions are there to the equation sin® @ = g for 0° <6 <360°7?

O 0w

4 Consider the Venn diagram below. An element from the sample space is selected at random.

What is the value of P(4)?
11

A.%
c 3
.

5 Given that g(x) = (3 - 2x)%, what is g(x)?
A, g'(x)=8(3-2x)
B. gl(x)=-16(3-2x)*
C. glx)=16(3-2x)
D. g'(x)=-16(3-2x)



6

Consider the triangle ABC below.

NOT TO
A SCALE

50° = B
C

Which expression gives the value of b?
15sin 45°
sin 85°
15sin 85°
sin 50°
15sin 50°
sin 85°
15sin 85°
sin 45°

A bag contains 10 red, 20 yellow and x green lollies. Demi chooses a green lolly and eats it.

If she selects a second lolly at random, what is the probability that it is also green?

A. 29x+ X
B. 2x9_+]x
1
¢ BJE) +x
D. 30x+ x

What is the gradient of the tangent drawn to the graph of ¥ = x*> + Sx at the point (-1, -4)?

A -6
B. -4
C. 3
D. 7



10

: . . [4
Which expression has the same value as sm(?n) ?

A. cos[g
B. —Ccos g)
C. sin(g
D. —sin g)

For what values of 7 does the graph of x* + 4x + y>—2y + 5 = #? intersect the x-axis but not
the y-axis?

A r<li

B l<r<?2
C. 2<r<\/§
D r>\/§



Section 11

60 marks
Attempt Questions 11-31
Allow about 1 hour and 45 minutes for this section.

Answer each question in the space provided. Extra writing space, if required, is located at the end of
this question paper.

In Questions 11 — 31, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (2 marks)

Factorise fully 4x —x)%. 2

Question 12 (2 marks)

Solve [3x—2|=5. 2



Question 13 (1 mark)

State the domain of y = v/ x—3.

Question 14 (2 marks)

Consider the functions g(x) = 2x—1 and 4(x) = x> + 3. Find g(h(x)).

Question 15 (1 mark)

. ) 2
Differentiate y = e



Question 16 (1 mark)

If cosd = sin(26 + 15°), find 6 for 0° <@ <90°,

Question 17 (2 marks)

Differentiate f(x) = x°—3x+ 1 from first principles using the formula

Flx) = %%Jw



Question 18 (4 marks)

A particle is moving in a straight line. Its displacement, x m, from a fixed point, O, after ¢
seconds is given by

x =2 5¢,
where ¢ > 0.

(a) Find an expression for the velocity in terms of .

(b) Find when the particle is at rest.

(c¢) Find the velocity of the particle after 1 second.

(d)  Show that the particle is moving with constant acceleration.



Question 19 (5 marks)

The sector below has centre O and a radius 12 cm. The arc 4B subtends an angle of 40° at O.

A

NOT TO
12¢m SCALE

0

(a) Express the size of £4OB in radians.

(b) Find the exact perimeter of the sector.

(c) Find the exact area of the sector.

10



Question 20 (2 marks)

In AXYZ XY=14cm,XZ=12cmand YZ=16 cm.
X

NOT TO

SCALE
14cm 12em

Y 16cm

(a) Show that £Y =47°.

(b) Find the area of AXYZ, to the nearest cm>.

Question 21 (2 marks)

Consider the function f(x) = 2x*—3x + 2. Show that f(x) >0 for all x.

11



Question 22 (3 marks)

The solutions to the quadratic equation x>~ 4x + 1 =0 are a + \/E . Find the value of a and b.

Question 23 (2 marks)

Show that the exact value of sec (3_71] = — \E

12

3



Question 24 (2 marks)

) d| »*
F — .
ind dx(x+ 1)

Question 25 (2 marks)

Differentiate y = x(2—x)°. Give your answer in fully factorised form.

13



Question 26 (5 marks)
The diagram shows Q is 24 km due east of P.

Point R is 16 km from P on a bearing of 030°.

R
NOT TO
Na SCALE
16 km
30°
P 24 km "0



Question 27 (3 marks)

One hundred residents were surveyed to find which types of public transport they used in the
last week.

e 37 residents did not use either a train or a bus during the last week
e 43 residents used a train at least once last week
e 58 residents used a bus at least once last week

(a) A resident is chosen at random. Using a Venn diagram, or otherwise, find the
probability that the resident used a train and a bus last week.

(b) A resident is chosen at random. What is the probability that they used a train or a bus
last week, but not both?



Question 28 (6 marks)

The circle in the diagram below has centre N(-4,-4).

-~

NOT TO
SCALE

The line / is a tangent to the circle at P and has the equation 3x + 2y +7 = 0.

(a) Show that the equation of the line NP is 2x—3y—4 =0,



(b) Find the coordinates of point P.

(c) Find the exact radius of the circle.

(d) State the equation of the circle.



Question 29 (4 marks)

-1, forx<0
Let f(x) =
x2, forx=>0

(a) Sketch on the axes below the graph of the function y = f(x).

y
10 +
5 4
: : | : : > x
-6 4 -2 0 2 4 6
-5 +

(b) Is this function differentiable at x = 0?

(c) Is this function one-to-one or many-to-one? Explain your answer.

18



Question 30 (4 marks)

(a) Show that cot?d siné + sinf = cosecé.

(b) Hence, or otherwise, solve

2cot?d sinf + 2sinf = -4

For all values of € in the domain [—m, «].

19



Question 31 (5 marks)

. 1 . : o
The line / is a tangent to the curve y = 1 —— at the point where x = a, where a is a positive
X

constant.

If the line / passes through the origin, find the value of a and hence determine the equation of
the line /.

End of Paper
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Do NOT write anything, or make any marks below this line or outside borders
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Section I

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 What are the solutions to the quadratic equation 3x* —x—4 = 07

OREE L= R ) -()C4)

B. x=-landx= %
‘ (%

4
C. x=landx=<
X i X 3

%
1]
(4’
J

D x=landx= ‘—:

2 The graph of y = f(x) is shown.

¥

7

Which pair of inequalities accurately describes the sign of /(x) and / {x) at the point P?

A fx)=0andf(x)>0

f(x)=0and f{x)<0

C. flx)<0and fix)=0
D flx)<O0andfix)<0

(5]

2025 Term 3 Assessments Page 2



3 How many solutions are there to the equation sin® # == for 0° < # <360°?

G LT vy
S

E=11

B. 1 / 7

C. 2
4

4 Consider the Venn diagram below. An element from the sample space is selected at random.

(5]

What is the value of P(4)?

A,

P(A) = 30

36 _
11 P
B. 35
® 3 = 5
. R
D3

5 Giventhat g(x) = (3-2x)*, whatis g{x)?

A glx)=8(3-2x) \L k\ _ 1
B. glx)=-16(3-2x)* 6 ) - % (“LXK}“I»L\

C. glx)=16(3-2x)7

glx)=-16(3-2x) - =\ g ('5~ U \‘7
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6 Consider the triangle ABC below.
A

NOTTO
R SCALE

c 15

Which expression gives the value of 57

15sin 45° -
sin 85° S{/\H’S

15sin 85° SN S
sin 50°

15sin 50° b= \San4S
sin 8§5°

15sin 85° snlsS
sin 45°

7 A bag contains 10 red, 20 yellow and x green lollies. Demi chooses a green lolly and eats it.

If she selects a second lolly at random, what is the probability that it is also green?

X
A
29+ x
20+ x
x—1
C.
30+ x
X
D. 30 +x

8 What is the gradient of the tangent drawn to the graph of v = x* + 5x at the point (-1, -4)?
A -6 \
B. -4 3 il S

© s (
D. 7 at ==\, v =1\ +S

=3
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9 Which expression has the same value as sin[4—;—[] ?

A cos(g]
B. cos[g] \/
¢ sin[;-']

sin| £
Sl
For what values of + does the graph of x* + 4x + y* 2y + 5 = intersect the x-axis but not

the y-axis?
~ ~ A 1 a8
X o+ UYL ) —13-\—\ \-/{'-r -\—/{

N~

10

C. 2<r<ys <>LA—1)1 X (\3—\>\ - ¢

\I)

\
: —L
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Section 11

60 marks
Attempt Questions 11-31
Allow about 1 hour and 45 minutes for this section.

Answer each question in the space provided. Extra writing space, if required, is located at the end of
this question paper.

In Questions 11 — 31, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (2 marks)

Factorise fully 4x—xy°. 2

:1.(“‘(—3\3 \/
= X C1-53(1k\5\ \/

Question 12 (2 marks)
Solve |3x-2|=5.

3 -1 = S VY -1 =—S

Ix =) I = -%

x= 2L / x==\ Vv
3
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Question 13 (] mark)

State the domain of y =/ x - 3.

X 75 \/

Question 14 (2 marks)

Consider the functions g(x) = 2x—1 and h(x) = x* + 3. Find g(h(x)).

NI(NTO) O - /

W\

T v 6 =\

= ‘L)\—\—‘\—S' /

Question 15 (1 mark)
. . 2
Differentiate y = e

\

N\ = T
-
. - \
w = — L oc = -
) =) ~
X

2025 Term 3 Assessments Page 7



Question 16 (1 mark)

If cosf = sin(26 + 15°), find # for 0° <& <90°, 1
O + 10 1S = A0 ((ompemenkany LYY
v® = Ac¢ or o - (WI+15) =40

& =1s F =1s’
v el Lor e oc Lot

Question 17 (2 marks)

Differentiate f(x) = x*~3x + 1 from first principles using the formula 2
x+ I f(x
f‘(.\’]=‘lirn":{(v+ ;} f(x)
\ . NG ~
‘{: G = lim Gl Y =3 Gerl) + L = (o = \—\\ \/
W—=0 \\

= lim ;C'«—'bx\_\ U U (| xS — |
\LW—0 |V

= s e 2 -3
\Wn—0 "\

= Nk Ko kG =)
WwW—0 w

- i~ Tx v\ =7
\W—=o

= 1 -3 /

2025 Term 3 Assessments Page 8



Question 18 (4 marks)

A particle is moving in a straight line. Its displacement, x m, from a fixed point, O, after
seconds is given by

x=202-5¢,
where 1=>0.

(a) Find an expression for the velocity in terms of 7.

y=4k-s /

—

(b) Find when the particle is at rest.

ut-s = o

4= = S/

(¢) Find the velocity of the particle after 1 second.

Jhen £\ y = 4(1) = S

= ‘—\n(S \/

(d) W the particle is moving with constant acceleration.

Q‘:"\'H‘S‘L \/

2025 Term 3 Assessments Page 9



Question 19 (5 marks)

The sector below has centre @ and a radius 12 cm. The arc 48 subtends an angle of 40° at O.

A

NOTTO
12em SCALE

]
(a) Express the size of 2408 in radians.

“oTr - T /
\30 A

(b)  Find the exact perimeter of the sector.

Pzt v ()

— WY 4+ ULHTT

q
- W T -

>
(¢)  Find the exact area of the sector.
2"
_\
A=\ w1 [/
4

=~ \eTv u-xx v

2025 Term 3 Assessments Page 10



Question 20 (2 marks)

In AXYZ XY= 14 cm, XZ= 12 cmand YZ = 16 cm.
X

NOT TO
o 12em SCALE
Z
Y 16cm
(a) Show that 2Y =47°. 1
~ AN s

cosY =T v+ \6 -\ /

L \& A\ b

LY = %6.S7 - 40’

%M@}(,Q%gvm«d

(VU

(b)  Find the area of A XYZ, to the nearest cm?.

;0(: %'*\“\‘ A\B#Sﬁl\“\jo
T 3

0>0

Question 21 (2 marks) Pwi‘ﬁ\/e MM

Consider the function f(x) = 2x>— 3x + 2. Show that f(x) >0 for all x. 2 A < 0
~
S =03 - (D
= -1 NLo S
Concave up  singe a="1T "7 o Vv

. {:(}-\ 79O for a\ll .

2025 Term 3 Assessments Page 11



Question 22 (3 marks)
The solutions to the quadratic equation x* —4x + 1 = 0 are a = \/; Find the value of @ and 5. 3
x= %t Jap -GN/
L)

“% i’,Sn_
R

1

W\

R INEY

T

= L e5v o , b=73

Question 23 (2 marks)

Show that the exact value of scc[%] = \E .

e (3TN = v/

(.

2025 Term 3 Assessments Page 12



Question 24 (2 marks)

= (em Yo = Q) /

(et )
S T SR sk &\:N\.p\{“\-\q
(ke i
o T . s >
OGUADYT (A y>

Question 25 (2 marks)
Differentiate y = x(2-x)*, Give your answer in fully factorised form. 2
< % s
w =X A SE=N(LYT V(- ) S
4

= —sn ()T - (xS
= (L))" (’ Sy 4 o> )
= (v -3 )Y (-6

2025 Term 3 Assessments Page 13
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vi= -s(-xY



Question 26 (5 marks)
The diagram shows @ is 24 km due east of P.

Point & is 16 km from P on a bearing of 030°,

R
““““““ 7 NOT TO
N . SCALE
T6km ]
B0/ )
50 Tl
P 24 km Y

Find the bearing U&E from Q, correct to the nearest degree.

5
L2PQ =60 /S
R’} =

Vo bt — L)) keon o’ Vv
= 443

2Q.= Juts /[

cosO = (Jeri) L au” -\
LA SFGY < LY

O =4%° /

(5ear\'zw> SRR

= 37/

2025 Term 3 Assessments Page 14



Question 27 (3 marks)

One hundred residents were surveyed to find which types of public transport they used in the
last week.

e 37 residents did not use either a train or a bus during the last week
® 43 residents used a train at least once last week
* 58 residents used a bus at least once last week

(a) A resident is chosen at random. Using a Venn diagram, or otherwise, find the

probability that the resident used a train and a bus last week. 2
PTVBEY =100 ™" E T
\© O
=By
\O0o

eruey = (oY +e(8) - P(TNBY
&> - . + Sy _ ((Tr\(})

1.2 (o 1.9

Y ,
PLTAB) = oo Of 13 /s /

(b) A resident is chosen at random. What is the probability that they used a train or a bus
last week, but not both? 1

10+ - 1S
\O0 \O o

= Y4 o 1S /s /

2025 Term 3 Assessments Page 15



Question 28 (6 marks)
The circle in the diagram below has centre N(-4,-4).
¥

o X

NOTTO
SCALE

The line / is a tangent to the circle at P and has the equation 3x + 2y + 7 =10,

Show that the equation of the line NP is 2x -3y -4 = 0.

(a)
’l_v):-—'}x-—j
W = I
D T <
i
LAY "\—‘;‘ /
g4 = T hory) Ve
P R .
‘L)&_—’,j—"* = O al (c,((,u\i(oa(.
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(b)  Find the coordinates of point 7.
Lk =S = =0 O 3
It Fly 1 =0 ® =<~ Ccotte o
B)k.,"‘\\;)"\'l- ~o0o ® (WH—CM—\-
ok £y kT S, )
®©-O® " \}vy +1b =0

o W

w= L ks O s -3(-r) -~ * =0

D

L = =71

X =-—)\

N ¢ k’\ ) - \ \/ S Le coordinate

A= JO =Y ¢ (—% - a1y
-/

(d) State the equation of the circle.

) e (gt =/

2025 Term 3 Assessments Page 17



Question 29 (4 marks)

-1, forx<0
Let f(x)=
X, forx=0
(a) Sketch on the axes below the graph of the function y = f(x). 2
yv
\oo‘\‘L af A‘L_S \/
10 +
open 4 Josed
54 L\((—\Q\ /
t + t %) t X
-6 4 =2 o) 2 4 6
1
-5+
(b) Is this function differentiable at x = 0? 1

No. /

(¢) Is this function one-to-one or many-to-one? Explain your answer. 1

y\al\ﬁ \'o oONe . -Q()L\: -\ Map\ a\.
5L ya\uen »Q-o/ xl 0 H«. Ume
v game (uw=-1) ~/

18
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Question 30 (4 marks) o2

(a) Show that cotd sinfl + sinfl = cosect. \

2

LHS = (o0 oind & s[r\a'l LMS = sind (ot~ 0\ /

=8
sin~ - ' = L wsel O V4
\
(e

W\

Vf

"
AN AVA
{

andr and ( = Love
\ |
- Q\:f\lg‘ : e H g
= odvecd i
= RAS ]
\
(b) Hence, or otherwise, solve
2cot’d siné + 2sinf = -4
For all values of # in the domain [ - x, n].
Teovsel O = -4 /
e = - ANz
T
\ - ="
NS
R =\
SN = T <= :Z;
>y=-« -sw [/
o 6

2025 Term 3 Assessments Page 19
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Question 31 (5 marks)

. . 1 . . ..

The line / is a tangent to the curve y = 1 —— at the point where x = a, where a is a positive
X

constant.

—

If the line / passes through the origin, find the value of @ and hence determine the equation of

the line /. _

5
-\
W — \ RS
T S VTR TR oa T Harse
Yy = — Seen
5

C~—
\

vv\.ﬁe:‘/‘
\3—(\-\:32\_{()&-"“\ ‘/

a

{g
\f
(
)
1

o\nf)\ \5‘-‘- \“\_-‘.

o (005 0-(\-gY=1 (0-a)y/
LN e Wt

1 —
—a - a = —a

a —la = 9O
ala-1) =9O

\4

a=0 oc (a=71L a O Siaw cacue

ok SR Ta¥F W= 0
whan o=l

o —(1=5) = (k-1

- X - L -
U\ v oy + a N ==
=) = oy 7 s wi

End of Paper
20
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21
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