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2 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Section I

10 marks
Attempt Question 1 to 10
Allow approximately 15 minutes for this section

Mark your answers on the answer grid provided (labelled as page 33).

Questions Marks

1. Which of the following gives the correct values of a and b? 1

vV2-3
Tﬁ—a—i-b\@

1 1 1 1
A =—, b=—= ==, b=—-
(A) a=3, b=—3 (© a=3 b=—2
1 1 1 1
(B) a —5, b—g (D) a = —, b——i
2. The distribution of a set of data is shown below. 1

ﬂ{}%

Which of the following box plots best represents the distribution of the data?

(A)  F—— — (€) F— —

(B) - ) -
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2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 3

3. A company manager recorded data on the relationship between the amount spent 1
on advertising and revenue from sales.

The bivariate data is shown on the graph below with a line of best fit drawn.

For every extra dollar spent on advertising, the company’s revenue changed by
approximately $2.70.
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Which of the following equations best represents the line of best fit?

(A) y = —2.72 + 4000 (C) y = 2.7z + 15 000
(B) y = 15000z + 2.7 (D) y = 2.7z + 4000

4. What is the solution to the equation logs(2z — 5) = 27 1
(A)z=1 (B)le—; () o= (D) 2 =7

Examination continues overleaf. ..
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4 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

5.  Which of the following could represent the graph of y = —log,(x — 3)? 1

i

6. What is the amplitude and period for the function f(z) = 4sin <$ il ? 1
(A) Amplitude: 3, period: g (C) Amplitude: 4, period: g
(B) Amplitude: 3, period: 67 (D) Amplitude: 4, period: 67
7. For 0 < x < m, which of the following is the solution to the equation below? 1
cosz(tanx — 1) =0
(A) No solution (C) z = g only
(B)x:%only (D)xz%orx:g
8. For what value of c is the line y = 4z tangent to the parabola y = 8z — 2% + ¢? 1
(A) —4 (B) -2 (C) 4 (D) 8
a a 1
9. Given that / f(z) dz = 3, what is the value of/ <3f(x) - 2) dx? 1
2 2
(A) 5—2a (B) 5+ 2a (C) —2a (D) 2a

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

10. The graph of y = 22 — 2 — 2 is shown below.

S ANNNNNNS g

Which expression will give the area of the shaded region bounded by the curve

2

y =x° —x — 2, the z-axis and the lines £ = 0 and z = 57

(4) A=

1
/ 22—z —2dx
0

1
(B) A:/ 2t —x —2dr +
0

2
/ 22 —x—2dx
0

2
(D) A:/ 2? —x —2dr+
0

5
+/ 22—z —2dx
1
5
/1‘2—33—2(11:
1
5
+/ 22 —x—2dx
2

5
/ 22—z —2dx
2

(C) A=

Examination continues overleaf. ..
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BLANK PAGE
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2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 7

2026 | YEAR 12 COURSE ASSESSMENT TASK 4

Mathematics Advanced

Section II Answer Booklet

90 marks
Attempt Questions 11 to 32
Allow approximately 2 hours and 45 minutes for this section

Instructions e Answer the questions in the spaces provided

e Your responses should include relevant mathematical reasoning and/or
calculations

e Extra writing space is provided at the back of this booklet. If you use this
space, clearly indicate which question you are answering

Please turn over

NORMANHURST BOYS’ HIGH SCHOOL FRIDAY, 31 JULY 2026



8 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 11 (6 marks)

A group of students sat a test at the end of term. The number of lessons each student
missed during the term and their score on the test are shown on the scatterplot.

100
90
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8 °
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0] 40 ° :
30 o o
20 o
10 o
O+——T—71 7 1T 7 17T T T T 1
01 2 3 45 6 7 8 910
Number of missed lessons
(a) Describe the strength and direction of the linear association observed in this 2
dataset.
(b) Calculate the range of the test scores for the students who missed no lessons. 1
(¢) Draw a line of best fit by eye on the scatterplot on the previous page. 1
(d) Meg did not sit the test. She missed five lessons. 1

Use the line of best fit drawn in part (c) to estimate Meg’s score on this test.

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 9

(e)  John also did not sit the test and he missed 16 lessons. 1
Is it appropriate to use the line of best fit to estimate his score on the test?
Briefly explain your answer.

Question 12 (2 marks)

If log, 5 = 1.3 and log, 7 = 1.5, find the value of the following: 2
25
1 e
Oga < 7 )

Question 13 (2 marks)

Solve for x: 2

Examination continues overleaf. ..
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10 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 14 (3 marks)

The graph f(z) undergoes the following sequence of transformations to produce 3
g(x) =v3—2x

e Translation 2 units to the right
1
e Horizontal dilation by a factor of =

e Reflected along the y axis

Find the equation of the original graph f(x).

Question 15 (4 marks)

The sales team at Frontier phone company sells 12 000 phones in the first month of

operation. They increase their sales by 800 phones each month on the proceeding
month’s sales.

(a)  Find the number of phones sold in the last month of the second year of operation. 1

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 11

(b)  Sampson, another phone company commenced business at exactly the same time 3
as Frontier. Their sales team sells 5 000 phones in their first month of operation
and increases their sales by 1500 each month on the proceeding month’s sales.

After how many months will Sampson’s total sales exceed Frontier’s total sales?

Question 16 (7 marks)

Differentiate with respect to x:

Examination continues overleaf. ..
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13

Question 17 (4 marks)

Sketch the curve y = 23 — 322 — 92 + 15 by first finding all stationary points and
checking their nature. (Do NOT find the z-intercepts.)

Examination continues overleaf. ..
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14 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 18 (4 marks)
A continuous and differentiable function is defined by

1
§(a;2+ax+c) <3
b(z+12) >3

fz) =

1
Given that f(5) = ?7’ find the values of a, b and c.

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 15

Question 19 (3 marks)

(a) Find %((3:2 - 5)9).

Question 20 (5 marks)

Evaluate:

(a) /x(x —2)(x+1)dx

(b) /Zmdx
o l+cosx

Examination continues overleaf. ..
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16 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 21 (6 marks)

1
(a) Find the exact value of / e3)e gy 2
0

(b)  Using the trapezoidal rule with 3 function values, find an approximation to the 2

1
integral / e(ln3)z dx, leaving your answer in exact form.
0

(c) Hence, show that In3 ~ 8 — 41/3. 2

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 17

Question 22 (5 marks)

The graphs of ¥y = cos 2z and y = sin x intersect at the point P.
Yy

(a) Find the coordinates of P. 2

(b)  Show that the area bounded by the curves y = cos (2x), y = sinz and the z-axis 3
from z = 0 to x = a is given by

Examination continues overleaf. ..
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18 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 23 (2 marks)

0
Prove that & + tanf = secH. 2
1+sin6

Question 24 (3 marks)

1 1
If a # 0 and secd = a + 1’ prove that sec6 + tan 6 = 2a or 2a" 3
a a

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 19

Question 25 (3 marks)

In the diagram, A, B, C and D are collinear, where AB = BC = CD = 8 cm. 3
The semicircles on diameters AC and BD intersect at ' so that ABC'E is equilateral.

Find the area of the region common to the two semicircles in simplest exact form.

8 cm 8 cm

Examination continues overleaf. ..
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Question 26 (4 marks)

A flagpole, BD, stands on flat level ground and it is supported by two cables, AD 4
and CD, as shown below.

The cable AD is inclined at an angle of 30° to the horizontal and is tied to the ground
at point A, 18 m east of the foot of the pole.

The second cable is tied to the ground at point C, where C is 12 m from A and on a
bearing of 210°7".

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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21

Question 26 continued

Question 27 (3 marks)

Events A and B are not mutually exclusive.
It is given that P(A) = 0.35, P(B) = 0.55, and P (AU B) = 0.2.

(a) Find P(AN B).

(b) Find P (B|A). Hence determine whether events A and B are independent. Justify
your answer.

Examination continues overleaf. ..
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Question 28 (5 marks)

The random variable X represents the amount of money won, in dollars, per game on
a poker machine.

The probability distribution table is shown below.

T b 2 3| 4 5
P(X =) (035|020 |a|0.17 | 0.09

(a) Calculate the value of a. 1
(b)  Given that the expected loss is $1.40 per game, calculate the value of b. 2
(¢) Hence, calculate the variance of X. 2

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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Question 29 (3 marks)

A tenpin bowler has 28% chance of scoring a strike in bowling each time they bowl.

(a) The bowler bowls twice. Calculate the probability that the bowler does not get 1
a strike in both bowls.

(b)  What is the minimum number of bowls required for the bowler to have a 90% 2
chance of bowling at least one strike?

Examination continues overleaf. ..
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Question 30 (5 marks)

Euan invented a dice game to play with his brother. They take turns rolling a standard
pair of six-sided dice. The game continues until the difference between the two numbers
rolled is either 2 or 3.

e If the difference is 2, the player who made the roll wins immediately.
e If the difference is 3, the other player wins immediately.
e Otherwise, play passes to the other player, who rolls the dice next.

Assume that Euan rolls first.

2
(a)  Show that the probability that Euan wins on his first throw of the dice is g 1

(b)  What is the probability that Euan wins before the fourth throw of the game? 2

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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(¢) Calculate the probability that Euan wins the game eventually. 2

Examination continues overleaf. ..
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Question 31 (4 marks)

(a) State the centre and radius of the circle 22 + y? — 4z = 0. 2

Question 32 (7 marks)

APQR is a right angled triangle inscribed in a semicircle.

The point S lies on PQ such that SQ = kQR, where k is a positive constant. Let
PQ =d cm, ZPQR = « radians, where d is a constant.

R

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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1
(a)  Show that the area of ASQR is A = ide cos? asin a. 2

(b) Find the greatest possible exact area of ASQR in terms of k and d. 5

Examination continues overleaf. ..
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Question 32(b) continued

End of paper.

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.

Office Use Only — Do NOT write anything, or make any marks below this line.
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

Office Use Only — Do NOT write anything, or make any marks below this line.
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering.

Office Use Only — Do NOT write anything, or make any marks below this line.
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

Office Use Only — Do NOT write anything, or make any marks below this line.
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2 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Section 1

10 marks
Attempt Question 1 to 10
Allow approximately 15 minutes for this section

Mark your answers on the answer grid provided (labelled as page 33).

Questions Marks

1. Which of the following gives the correct values of a and b? 1

Vi-s
N ARG -3 & _2-31

1 1 1 1 3 e 3-2
(A) a==>, b=—= C) a==2, b=—=

3 2 3 3 =1

1 1 1 1 3——2-
(B) a==3. b=3 (D) a=3, b=-3 fasy bo-t

2. The distribution of a set of data is shown below. 1

ﬂ{}%

Which of the following box plots best represents the distribution of the data?

(A) —— — © + —

B) F——m- — D) E—

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 3

3. A company manager recorded data on the relationship between the amount spent 1
on advertising and revenue from sales.

The bivariate data is shown on the graph below with a line of best fit drawn.

For every extra dollar spent on advertising, the company’s revenue changed by
approximately $2.70.
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Which of the following equations best represents the line of best fit?

(A) y = —2.72 + 4000 (C) y = 2.7z + 15 000
(B) y = 15000z + 2.7 (D) y = 2.7z + 4 000
4. What is the solution to the equation logs(2z — 5) = 27 1
(A) z=1 (B)le—; () o= D) 2 =7
log, (2x-5)=2
32-2%-S
2% = ¥ Examination continues overleaf. ..
z=%
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5.  Which of the following could represent the graph of y = —log,(x — 3)? 1
. ‘ ‘ Y In
\ \ '
\ \
| | \n (x-3)
(4) | © %
| . |
3 4 -3 —N - In(x-3)
\ \
\ \
Y Y
| |
\ \
l |
\
| } /
(B) | (D) } /
1 x i T
3 /4 =3 /-2
! \
\ !
| |
. . . . . T+T
6. What is the amplitude and period for the function f(z) = 4sin < 3 ? 1
_ agn (T
(A) Amplitude: 3, period: g (C) Amplitude: 4, period: g fo = 4 m( 2 )
Owmplitvde = 4
(B) Amplitude: 3, period: 67 (D) Amplitude: 4, period: 67 %(xﬂ[) _-_“=%
. . pe('\gd = ﬂ
7. For 0 < x < m, which of the following is the solution to the equation below? 1 B g\n
cosz(tanz — 1) =0 Cas ~ Gkanx ~) =0
Cog x = o +onx -1 =0
A) No soluti T
(A) No solution (C) x 5 only h T tonx =l o
=5 o
(B) z =7 onl (D) z=Fore=7 R
xr = — only r=—0rxr=—_ - 5T
4 4 2 - 4 )'Z‘_?r(
5
8. For what value of c is the line y = 4z tangent to the parabola y = 8z — x? + c? 1
ﬂ ’ B 4_ g-2% = 4'
(A) —4 (B) —2 (C) 4 (D) 8 ’ 2n= 4
Uz_ = &’Z«Xf (?L_'L
a a 1 ﬂ =8
9. Given that /2 f(z) dz = 3, what is the value of/2 <3f(x) — 2> dxz? 1 - g=g@)-24¢
C=-
(A) 5—2a (B) 5+ 2a (C) —2a (D) 2a T
Q
S ) ‘gﬁm - du
= Lsf?_(lm dnvgl 2 dx
=343 - (274
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2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

10. The graph of y = 2 — 2 — 2 is shown below.

NS

T T
y=a’

Which expression will give the area of the shaded region bounded by the curve
— x — 2, the z-axis and the lines x = 0 and x = 57
1
(A) A= / 2 -2 —2dx
0

5
+/ 2t -z —2dx
1
1 5
(B) A:/x2—m—2dm+/m2—a}—2d1‘
0 1
2
(C) A—/mQ—x—Qd:c
0

5
= +/ 2 —z—2dx
2
2
(D) A:/ 2 —x —2dr+
0

5
/ 22—z —2dx
2

A -A-2

i

(=2 Qe+

when \\4-,;0) wx=2,—.

Examination continues overleaf. ..
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8 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 11 (6 marks) (Ch auggiver+>

A group of students sat a test at the end of term. The number of lessons each student
missed during the term and their score on the test are shown on the scatterplot.

A

100 ¢
90
80 .
70 —
60 —
50
40 —
30
20
10 —

Score on test

O4—7——T1—T1T T T T T T T
01 2 3 4 5 6 7 8 9 10

Number of missed lessons

(a) Describe the strength and direction of the linear association observed in this 2
dataset.

(b) Calculate the range of the test scores for the students who missed no lessons. 1

(g0 — 0 = 20 \/

(¢) Draw a line of best fit by eye on the scatterplot on the previous page. 1

(d) Meg did not sit the test. She missed five lessons. 1
Use the line of best fit drawn in part (c) to estimate Meg’s score on this test.

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL



2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION) 9

(e)  John also did not sit the test and he missed 16 lessons. 1
Is it appropriate to use the line of best fit to estimate his score on the test?
Briefly explain your answer.

..... No...os. ik . W..an...exdropolotion ... ] .

assume  thot the  trendl Wil (ontnune.

Question 12 (2 marks)

If log, 5 = 1.3 and log, 7 = 1.5, find the value of the following: 2
25
1 e
Oga < 7 )

= 2Xx 1.3 -L5
Question 13 (2 marks) L/

Solve for x: 2

Examination continues overleaf. ..
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10 2026 MATHEMATICS ADVANCED (YEAR 12 COURSE) ASSESSMENT TASK 4 (TRIAL EXAMINATION)

Question 14 (3 marks)
The graph f(z) undergoes the following sequence of transformations to produce 3
g(x) =v3 -2z
e Translation 2 units to the right
e Horizontal dilation by a factor of L

e Reflected along the y axis

Find the equation of the original graph f(x).

Question 15 (4 marks)

The sales team at Frontier phone company sells 12 000 phones in the first month of

operation. They increase their sales by 800 phones each month on the proceeding
month’s sales.

(a) Find the number of phones sold in the last month of the second year of operation. 1

Tzq = 12 000 +(2%—) Xgo00

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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(b)  Sampson, another phone company commenced business at exactly the same time 3
as Frontier. Their sales team sells 5000 phones in their first month of operation
and increases their sales by 1500 each month on the proceeding month’s sales.

After how many months will Sampson’s total sales exceed Frontier’s total sales?

ek Ss = Sowpsons tolal sals Ss.7 Se. . o
.......... S ¢ - Fronbors fuiol cales T (23200 « o) > £ (3500 ¢ 15on)
497300 > F00n
Ss= 5 (xpomemy xgoo) n<apw.
= Di (z%loo +£&o0n) e, 20t month |/

.
-
=

Examination continues overleaf. ..
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(b)  f(z) = (2 +5)nz

2
....... U= S =l
1 | l
u'= 22 VAR

Q\(l) = - Ze_w(SW\x—Cos x) - C'M

FRIDAY, 31 JULY 2026
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Question 17 (4 marks)

Sketch the curve y = 23 — 322 — 92 + 15 by first finding all stationary points and 4
checking their nature. (Do NOT find the z-intercepts.)

\g = ‘7(,3—37(,L—‘?1, +(5S

Examination continues overleaf. ..
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Question 18 (4 marks)
A continuous and differentiable function is defined by

Ly

—(z*+ar+c) ,x<3

fa) =35 )
b(x+12) ,r >3

1
Given that f(5) = ?7’ find the values of a, b and c.

=% leF Y, = 7 (v axee)

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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15
Question 19 (3 marks) ( (an)

(a) Find %(@;2—5)9). 2
......... jl((%g)):q(%hg)gux/
.............................. B C=SY

(b)  Hence, or otherwise, find / x(2® —5)% da 1

Question 20 (5 marks)

Evaluate:

(a) /a:(x —2)(x+1)dx

"

= ﬁ_ﬁ,)ﬂlﬂ'c \/
.......... 4

(b) /Zmdx
o l+cosx

3
............ 1“'....-;............................................................
-Sn%x
=2 Sz — d» \/
() |+ Cos %

= -2 [\\r\ \\'{'Cosx(]%;

Examination continues overleaf. ..
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Question 21 (6 marks)

1
(a) Find the exact value of / e3)e gy 2
0

(b)

Using the trapezoidal rule with 3 function values, find an approximation to the
1

integral / e(In3) dx, leaving your answer in exact form.
0

a0 fas| U R s 2 ()
tol 1l S

(c) Hence, show that In3 ~ 8 — 41/3.

2 2413
................. LY B
4 e
.................... I =aE e
_ 42D
........................... ~ e AT R i e
= g— 4173

FRIDAY, 31 JULY 2026
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Question 22 (5 marks)

The graphs of ¥y = cos 2z and y = sin x intersect at the point P.
Yy

(a) Find the coordinates of P.

...... 28t =) (o ) =0

............ S‘H»o"oxl‘/
T

.................. (=g oy

(b)

Show that the area bounded by the curves y = cos (2z), y = sinx and the z-axis
from z = 0 to x = a is given by

4_3_3/3
2 4
.......... P PRI
¢ %
A:g Slhxdt+§ﬂ_ Cos 2¢ dn \/
............................... 6.........;r....................................

L EoT g g0 £ SNy AWMy
RE
........ = =L o ieRx -
_ 32 23 +33

Examination continues overleaf. ..
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Question 23 (2 marks) (Kim 3

0
Prove that 7008, + tan 6 = secé.
1+sinf

Cos & an@
= asmg Tocesg \/ ..........................................

CiNp-€ (00t SO
DS B e

| £ShG

Question 24 (3 marks)
1
If a # 0 and secf = a + 1 Prove that secd + tan 6 = 2a or 20"
a a
LARRN e E sectO

.................... = (OXFn) N

..................... “alJsz’“(baL(
(

...................... = 0TI

............................ (a“f—a\//

tan 8= t(o-a) Y

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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Question 25 (3 marks) ( L€€>

In the diagram, A, B, C and D are collinear, where AB = BC = CD = 8 cm. 3
The semicircles on diameters AC and BD intersect at ' so that ABC'E is equilateral.

Find the area of the region common to the two semicircles in simplest exact form.

8 cm

8 cm

Examination continues overleaf. ..
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Question 26 (4 marks)

A flagpole, BD, stands on flat level ground and it is supported by two cables, AD 4
and CD, as shown below.

The cable AD is inclined at an angle of 30° to the horizontal and is tied to the ground
at point A, 18 m east of the foot of the pole.

The second cable is tied to the ground at point C, where C is 12 m from A and on a
bearing of 210°7T.

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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Question 26 continued

Question 27 (3 marks)

Events A and B are not mutually exclusive.
It is given that P(A) = 0.35, P(B) = 0.55, and P (AU B) = 0.2.

(a) Find P(ANB). 1

(b) Find P (B|A). Hence determine whether events A and B are independent. Justify 2
your answer.

Examination continues overleaf. ..
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Question 28 (5 marks)

The random variable X represents the amount of money won, in dollars, per game on
a poker machine.

The probability distribution table is shown below.

T b 2 3| 4 5
P(X =) (035|020 |a|0.17 | 0.09

(a) Calculate the value of a. 1
....... 0.35x02xax0+ 000 =1 (L
a = 0.19
(b)  Given that the expected loss is $1.40 per game, calculate the value of b. 2

B = -\ \/

(¢)  Hence, calculate the variance of X. 2

....... \IWCX)’ECH-EEwI\/

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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23
Question 29 (3 marks)
A tenpin bowler has 28% chance of scoring a strike in bowling each time they bowl.
(a) The bowler bowls twice. Calculate the probability that the bowler does not get 1
a strike in both bowls.
0.—,)/%. . .S ......... -_. ...............................................................
P(sS) = oM
SRR EXPERERRES
Sk = 0.5184 4
(b)  What is the minimum number of bowls required for the bowler to have a 90% 2

chance of bowling at least one strike?

S K number of bauls

Examination continues overleaf. ..
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Question 30 (5 marks) (@ \ACP)

Fuan invented a dice game to play with his brother. They take turns rolling a standard
pair of six-sided dice. The game continues until the difference between the two numbers
rolled is either 2 or 3.

e If the difference is 2, the player who made the roll wins immediately.
e If the difference is 3, the other player wins immediately.
e Otherwise, play passes to the other player, who rolls the dice next.

Assume that Euan rolls first.

2
(a)  Show that the probability that Euan wins on his first throw of the dice is g 1

(b)  What is the probability that Euan wins before the fourth throw of the game? 2

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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25
(¢) Calculate the probability that Euan wins the game eventually. 2
LoL (L UK
?( an vins eventuall 7 < ll’xé t (g3 % + ( 3 6 \ ()g 6t
................... 9. Tt wn e TMed T T N8 TS AR
2 Wy 2 o\, 2
........................ = 2l g elixg o e el xer GeF
- = u > oo _,“.L
) e e
= oL
- 3 &%
................................... H"‘"""""' _L_
~ e G
_ 32 32 /
............................... 205 203

Examination continues overleaf
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Question 31 (4 marks)

(a) State the centre and radius of the circle 22 + y? — 4z = 0. 2

..... Xt 2yt

= -4

Question 32 (7 marks)
APQR is a right angled triangle inscribed in a semicircle.

The point S lies on PQ such that SQ = kQR, where k is a positive constant. Let
PQ =d cm, ZPQR = « radians, where d is a constant.

R

FRIDAY, 31 JULY 2026 NORMANHURST BOYS’ HIGH SCHOOL
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1
(a)  Show t%at the area of ASQR is A = ide cos? asin a. 2

U'z 2008« x—sinx  V'=cos«

= or  (os%X =25in" A
L
X = _ﬂl— B/E‘ '\’anLO(— -z

Examination continues overleaf. ..
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Question 32(b) continued

End of paper.
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