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Mathematics Advanced
Task 2026
Section I

Multiple Choice Questions

NESA NUMBER

Attempt Questions 1-10 (10 marks)

Instructions  Write your student number at the top of this page.

¢ Answer the questions on the multiple choice answer sheet.

Please turn over



10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

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

Question 1.

In a warehouse, the time ¢t minutes, taken to process an order varies directly with the number of orders
placed, n.

If 40 orders are placed on a certain day, the processing time for each order is 16 minutes.

Which of the following diagrams best represents the relationship between t and n?

A. B.
') 5
(40, 16) .
(40, 16) P
C D.
) )
(16,40) o
(16, 40) 4

Question 2.

In an arithmetic series, the first term is —2 and the third term is 8. What is the 10" term?

A. 38
B 41
C. 43
D 45



Question 3.

In a mathematics examination, 25% of students scored less than 40 marks, 75% of students scored less
than 86 marks and the highest mark was 96.

Given that the distribution is symmetrical with no outliers, what is the lowest mark and the median of this
data set?

Lowest mark Median
A 30 63
B 30 68
C 36 63
D 36 68
Question 4.

Let f(x) =+x and g(x) =ﬁ

What is the domain and range of f(g(x)) ?

Domain Range
A [-1.1] (—00, 0)
B (0, ) (=00,0) U (0, )
C [0, 00) (0,0)
D (1,) (0,00)




Question 5.
The graph of f (x) is shown below. The horizontal line is a tangent to the local maximum (b, f (b)) . The
shaded area is bounded by the graph of f (x) , the coordinate axes and the horizontal line as shown

below.

(b, 6))
Ny ~_ ./ ..

(a.0)

Which is the correct expression for the area of the shaded region?
A af®) - [ fO0)dx
B.  af(®)+ [ flx)dx
C.  bf) - [ f(x)dx
D. ~b f(b) + [) f(x) dx

Question 6.

oy . .. 10 . . 26 .
The limiting sum of a geometric series is 5 and the sum of its first three terms is s What is the common

ratio of this series?

A. 1.39
B 1.25
C. 0.40
D 0.25



Question 7.

The normal to the graph of f(x) = In (—2) at point P has a gradient of 4.

1
X+

What is the x-coordinate of point P?

A. x=2
B X =-2
C x = 1
2
D. X = _1
2
Question 8.
whats [ L —a
——dx
B ) 2xr 12
-1
A. 2(2x+1)
-1
B. 4(2x+1)
-1
C. 3(2x+1)3
-1
D. 6(2x+1)3 +C
Question 9.

In a bag of n coloured discs, exactly 7 are red.

Two discs are selected at random, without replacement.
The probability that both discs are red is =.

Which quadratic equation could be used to find the value of n ?

A. n2+n+110=0
B n2—-n-110=0
C. n2+n-110=0
D n?—n+110=0



Question 10.
Consider the equation (sin 0 — g) (tan 20 — g) =0

How many solutions are there in the interval 0 < 0 < m ?

A. 1

B 2
C. 3
D 4



Mathematics Advanced
Trial HSC Examination 2026
Section 11

Part A

NESA NUMBER

Attempt Questions 11-16 (16 marks)

Instructions o Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Office use:

11 12 13 14 15 16 Total

Please turn over




Question 11 (2 marks)
A group of 680 students did as many starjumps as they could in 5 minutes.

The results are recorded in the box-plot below

. ]

70 80 90 100 110 120 130 140 150
(a) Describe the shape of the distribution.

(b)  Find the number of students who can do more than 120 starjumps.

Question 12 (2 marks)
The equation of a circle is given by x2 + 2x + y? — 4y = 0.

Find the centre and radius of the circle.



Question 13 (2 marks)

In the diagram, AOB is a sector of a circle with centre at O and radius r cm.

The angle AOB at the centre O is 4?“ and the length of arc AB is 8w cm.

A 81T cm

rem

rcm

Find the exact area of the sector.

-10 -



Question 14 (4 marks)

Ivy has plotted the income that she has received each week for the past five weeks on the graph below.
500

300 ) } ® .

Amount ($)

200 ®

100 @

Weeks (n)

(a) Over the same five weeks, Ivy’s expenses which were originally $200 per week, 1
increase by $20 each week. Write the equation for Ivy’s expenses.

(b)  Write the equation of the least-squares regression line for Ivy’s income. 2

(c) Find the intersection of the lines from Parts (a) and (b). 1

-11 -



Question 15 (3 marks)

Let f(x) = x%? + kx — 6. Find the values of k for which the two roots of f(x) have a difference of 7.

-12 -



Question 16 (3 marks)
Consider the function f(x) = (x + 1)2
The following transformations were applied to the graph of y = f(x) in the order shown below.

1) Horizontal translation to the right by 4 units
2) Horizontal dilation by a factor of g
3) Vertical dilation by a factor of é

4) Vertical translation down by 3 units
5) Reflection in the x-axis

Find the equation of the transformed function.

End of Part A.

-13 -



Mathematics Advanced
Trial HSC Examination 2026
Section 11

NESA NUMBER

Attempt Questions 17-19 (14 marks)

Instructions o Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Office use:

17 18 19 Total

Please turn over

-14 -



Question 17 (5 marks)

On any given school day, the discrete random variable X represents the number of students who leave
early due to illness. The probability distribution is shown below:

X 0 1 2 3 4 S

P(X=x) P 025 | 025 | 0.13 | 0.07 | 0.04

(a) Find the value of p. 1

(b) Find the number of students, E (X), who are expected to leave early due to illness on 2
any given school day.

(c) Itis known that at least one student left school early due to illness on a particular day. 2
Find the probability that four students left early on that day.

-15 -



Question 18 (6 marks)

A triangular plot of land, ABC, is enclosed by fences measuring 30 metres, 50 metres and 70 metres as
shown.

B
50 m 30m
c 70 m A
(a) Find the size of ZABC, correct to the nearest degree. 2
(b) Find the area of the plot of land, correct the nearest square metre. 2

- 16 -



(c) A goatis tethered to the fence post at point B using a 20 metre long rope.
B

" 20m
Goat ¢

C 70 m A

Determine whether the rope is long enough for the goat to reach the fence AC.

-17 -



Question 17 (3 marks)

Consider the simultaneous equations
(xj | where x,y > 0.

Find the values of x and y which satisty both equations.

End of Part B.

- 18 -



Mathematics Advanced
Trial HSC Examination 2026
Section 11

NESA NUMBER

Attempt Questions 20-22 (17 marks)

Instructions o Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Office use:

20 21 22 | Total

Please turn over

-19 -



Question 20 (3 marks)

The diagram shows the curve of y = i where x > 0 and the tangent to the curve at the point where x = a.

The tangent meets the x-axis at M and the y-axis at N.

Y\
N>

: . e —

: e -
0 a h?\._\ X

Show that the area of the triangle OMN is independent of a.

-20 -



Question 21 (10 marks)
Consider the function f(x) = —6x? + x*

(a) Show that f(x) is an even function.

(b) Find the coordinates of the x-intercepts.

(¢) Find the stationary points and determine their nature.

-21 -



(d) Show that there are two inflection points, and find the gradient at those points.

(e) Sketch the curve, showing stationary points, inflection points, slopes at all those points,
and intercepts with the two axes.

22 .



Question 22 (4 marks)

The curves of the functions f(x) = 1+ x + e** and g(x) = b + x — e~*** have the same turning
point at the point R(p, 1) as shown on the diagram.

Find the coordinates of the point R and the values of a and b.
y

f(x)=1+x+e%*

R(p,1)

0 X
/ gx)=b+x—e*tx

End of Part C.

-3 -



Mathematics Advanced
Trial HSC Examination 2026
Section 11

NESA NUMBER

Attempt Questions 23—-26 (14 marks)

Instructions o Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Office use:

23 24 25 26 | Total

Please turn over

-24 -



Question 23 (3 marks)

Find J. sec’ xy/tan(x) +5 dx .

Question 24 (5 marks)

The time a student takes to complete an online assignment is modelled by the continuous random
variable T

The cumulative distribution function of T is given by:

L5 when 0sr<12 .
F(t)=41728 , where t is in hours.
1 when  £>12

(a) Find, to the nearest hour, the time within which 60% of students finish the assignment.

-05 -



(b) Define the probability density function of T, for all values of t. 1

(c) Itis given that the expected value E(T) of T is 9 and E(T?) = 86.4 (DO NOT PROVE THIS).

Find the probability, to the nearest percent, that a student takes more than one standard 3

deviation above the mean to complete the assignment.

-6 -



Question 25 (3 marks)
(a) Differentiate f(x) = (Inx)?2.

2
(b) Hence, or otherwise, find 207 dx
Question 26 (3 marks)
sec*x — tan*x
Prove that =1

cosec?x + 2 tan?x — cot?x

-7 -



End of Part D.

Mathematics Advanced
Trial HSC Examination
Section 11

NESA NUMBER

Attempt Questions 27-29 (12 marks)

Part E

2026

Instructions

Write your student number at the top of this page.

Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

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

Office use:

27 28 29

Total

Please turn over

-08 -




Question 27 (4 marks)
The diagram shows the graph of the function f(x) = e™ + ke™ where k > 1,n >0

¥

f(T) = Y+ o

Find the range of f(x) in simplest form.

-29.



Question 28 (5 marks)

The diagram shows AB and CD which are two towers of height h and 2h metres respectively.
AB i1s south of tower CD, at a distance d metres from it.

O is a point on the ground, west of CD and at the same level as A and C.

The distance OC is %d metres. The angle of elevation of B from O is 30° and the angle of elevation of D

from O is «.

D

(a) Showthath = dtana . 1

-30 -



(b)

By finding another expression for h, find the angle of elevation a to the nearest minute.

231 -

4



Question 29 (3 marks)

A cricket player hits a ball with an angle of elevation 8°, where 6° is normally distributed with a
mean of 30° and a standard deviation of 15°.

The horizontal distance travelled by the ball before hitting the ground is given by d = 80 sin 26,
where d is in metres.

Find the probability that the ball travels more than 40 metres horizontally in the air before landing

(give your answer to 2 decimal places).

End of Part E.

-32-



Mathematics Advanced
Trial HSC Examination 2026
Section 11

Part F

NESA NUMBER

Attempt Questions 30-31 (17 marks)

Instructions o Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

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

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Office use:

30 31 Total

Please turn over

-33 -



Question 30 (7 marks)

A closed water tank in the shape of a half-cylinder with diameter 2r metres and height h metres is to be
made from sheet metal as shown below.

NOT TO R e i
SCALE i

The surface area of the tank is A square metres and the volume of the tank is V cubic metres, and is
constant.

(a) Giventhat V = %nrzh, show that A = r? + % (2+—”) . 3

r

-34 -



3|V(2+m)

(b)  Show that the amount of sheet metal is minimised when r = —

-35 -



Question 31 (10 marks)

Consider the function defined by the geometric series f(x) = e™ + e ?* + e73* + - for x > 0.

1

eX

(a) Show that f(x) =

1

—eX
(e¥-1)?

(b) Show that f'(x) =

-36 -



e*(e*+1)
(ex-1)3

(c) Itisknown that f"'(x) = . Explain why f"'(x) > 0. 1

(d) Use the Trapezoidal rule with three function values to approximate | 12 f(x) dx, correctto 2

three decimal places.

(e) Find the exact value of | 12 f(x) dx. 2

-37-



(f)  Using your answers from parts (c) and (d), show that In(e + 1) < % :

END OF EXAMINATION

-38 -



10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

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

Question 1.

In a warehouse, the time t minutes, taken to process an order varies directly with the number of orders

placed, n.

If 40 orders are placed on a certain day, the processing time for each order is 16 minutes.

Which of the following diagrams best represents the relationship between t and n?

: i)
g "y
/ 16 win |- —— (40, 16),
(40, 16) 4/ :
/ |
| |
|
¢ ! v 40 Omsn
C. D.
'y '
/ (16, 40) ,
(16,40),/
0 >n 0 ‘ >n

Question 2.

In an arithmetic series, the first term is —2 and the third term is 8. What is the 10" term?

A, 38
B. 4l
E:] 43
D. 45

0-:"‘2.

T3:8:&+(“—|)XA -;—Z+(3—|)Kd m A&

To= -2+ (10-)x5 = -2+45 =43

—

.
—

L)



Question 3.

In a mathematics examination, 25% of students scored less than 40 marks, 75% of students scored less
than 86 marks and the highest mark was 96.

Given that the distribution is symmetrical with no outliers, what is the lowest mark and the median of this
data set?

Lowest mark Median . h_—-* >
N 30 63 65 & 96
B 30 68
: = . 63- (86-63) = 40
D 36 68 bo - (%6 -86) =30
Question 4.

1

Let f(x) =+x and g(x) = —

.

What is the domain and range of f(g(x)) ?

Domain Range

A (-1,1] (—o0,0)

B (0,0) (=0,0) U (0, 0)
C [0, 0) (0, )
@ (1,00) (0,0)

Donoia fm, 5&\ o &-213.

W
—l

tor dowaiA,, e rwxga c% ‘g(g@—» L wdaed (O/—Foo)




Question 5.

The graph of f(x) is shown below. The horizontal line is a tangent to the local maximum (b, f (b)) . The

shaded area is bounded by the graph of f (x) , the coordinate axes and the horizontal line as shown

below.

(&, 1))

Which is the correct expression for the area of the shaded region?
b
A af®) =[] fx)dx
b
B. af(b)+fa f(x)dx

b ) — 7 F() dx

D. ~b f(b) + J, f(x) dx

Question 6.

- . .. 10 . . 26 :
The limiting sum of a geometric series is 5 and the sum of its first three terms is Py What is the common

ratio of this series?

A 1.39 Sos s s = 10

B. 125 p= I° 9
0.40

<) Sy = 26 -

D. 0.25




Question 7.

The normal to the graph of f(x) = In ( ) at point P has a gradient of 4.

What is the x-coordinate of point P? 9 - QAL (___) = Qk = &()H’l) s elk ()‘-4’2,)
AL

:2_2 M&ﬁ wﬁ’ﬁa el A

39 x=: X+2—
g ) e & %;odm&' 0-@ (7(_4-2\«
D. xX=-: <S> \% Tﬂw\«(— L@ 4/ -E'Cf- MOOMA X:Z_
Question 8. 1 2

Y N H
What is ! dx ? /21' H Zx ) le +C
e (21 -H) | Ezn)

-1
re
2(2x+1)
+ C

o @ =g
+)
B [2x
G 3(2x+1)3 +e
-1
. 6(2x+1)3 +E
Question 9. 6(\/l R
In a bag of n coloured discs, exactly 7 are red. | /r\ K e
Two discs are selected at random, without replacement. A(
The probability that both discs are red is %
Which quadratic equation could be used to find the value of n ?
n2+n+110 =0 1Ty 6 A
noopn-l 55

n+n-110=0
n?—-n+110=0

A.

n?—-n—-110=0
C.
D



Question 10.

Consider the equation (sin 6 — g) (tan 20 — £) =0

3
3
How many solutions are there in the interval 0 < 6 < m ?

A. 1

.

D:

2
3
4

and. %SL:BJS/ o foe two odufons are
4
ot \mg&.

fenco w% ) adulan W [O/-(Tj/ _)Ti:wk&}é_



Question 11 (2 marks)
A group of 680 students did as many starjumps as they could in 5 minutes.

The results are recorded in the box-plot below

- ]

70 8 9 100 110 120 130 140 150

(a) Describe the shape of the distribution.

P() Q\ﬂ\y{% A k@kﬂd =

(b)  Find the number of students who can do more than 120 starjumps.

Moot 357 of stk o in o Biclor P0- 145
25% o €807 |30 shiub.

Question 12 (2 marks)
The equation of a circle is given by x2 + 2x + y? — 4y = 0.
Find the centre and radius of the circle.
2z 2 N
g (e dl) -] 4 @—2)_*4 =D

4= (2 41)* +(é a5

S0 tirde of b (=1,2), wd odis 5
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Question 13 (2 marks)

In the diagram, AOB is a sector of a circle with centre at O and radius r cm.

The angle AOB at the centre O is 4?“ and the length of arc AB is 8w cm.

A 81T cm

rem

rcm

Find the exact area of the sector.

o Ty 4y (hion 0 B)

5
4
AUQO\ = er& =
3
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Question 14 (4 marks)

Ivy has plotted the income that she has received each week for the past five weeks on the graph below.

500
400 : .
= !
3
g
200 ®
100 ; ®
; ,
1 2 3 4 5
Weeks (n)
(a) Over the same five weeks, Ivy’s expenses which were originally $200 per week, 1
increase by $20 each week. Write the equation for Ivy’s expenses.
Ex};wbu = 20 w o S
(b)  Write the equation of the least-squares regression line for Ivy’s income. 2
ﬂ@w\ 1o @Qon&or o R Bpf Tacome = 60w + 80
(c) Find the intersection of the lines from Parts (a) and (b). 1

0w+ 60 60w +&80 _
g 0w =120  ae w=J3
E‘)i‘ W o=3 E)\WA:L\M :Zé@
JIndonsedion LAI (5/ Zf)@)
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Question 15 (3 marks)

Let f(x) = x2 + kx — 6. Find the values of k for which the two roots of f(x) have a difference of 7.
A0 o - B2 bxix(g) —R*+24

7\:\56 (G‘t:lh age 9(,:-!)"'\[5:.—.9\_4’\]-5—

V5 b s
ad L -—b-Jn - _R-[D
; 2o _Z
B e gl & 4 s b {8 2
- ;
2424 - F
on Brand o 49
)
f -2

Br o wbos, fo e f conbs i F
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Question 16 (3 marks)
Consider the function f(x) = (x + 1)2
The following transformations were applied to the graph of y = f(x) in the order shown below.

1) Horizontal translation to the right by 4 units

2) Horizontal dilation by a factor of g

3) Vertical dilation by a factor of %

4) Vertical translation down by 3 units
5) Reflection in the x-axis

Find the equation of the transformed function.

TR o S 12 T \ 2

) )= | (x-4)+] = | X-5
C = L L)

] Bl I_--, = W. 2

2) ‘M?u s fx. — 5
i J

> f‘f*‘:—_]‘l_“i.— |5
A J

| pi. z =

| FI ;,- \ l [ : L) } 3 ,‘,) ’] Af.l
S i
| 2 [ |

| 0r L R - "|
P

End of Part A.

Turn the page for extra space
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Question 17 (5 marks)

On any given school day, the discrete random variable X represents the number of students who leave
early due to illness. The probability distribution is shown below:

X 0 1 2 3 4 5

PX=x) | p | 025|025 | 013 | 007 | 0.04

(a) Find the value of p. 1
p-t 0.25+0.25+ 0,13+ 0.0%+0.04 = |

P = 0.6

(b) Find the number of students, E (X), who are expected to leave early due to illness on 2
any given school day.

EX) — 0x0.26+1x0.25+ 2x0.08 +3x 0.13
+ 4x 00+ 5 x004

T

1 mark for E(X) formula
1 mark for result

(c) Itis known that at least one student left school early due to illness on a particular day. 2
Find the probability that four students left early on that day.

t i oo loae

S | 0 |t Bod | Be each) (1 fave cardy AND
| (4 Goe €orly | ot ot CoLe ’E‘J‘H‘:: = !_,_r _"()Lf: : o gty |
1 # 4
+ t Qe Qarly |
B (4 lose eany )
Ploat ot oo Gose ety
I oAT (ho ‘oowe @ity
Al AW 1
) OF _ 00T -1 0.8
—_— = i e —— n 2/
- — 013+ 0.03+ 0.0/ V1g TF
540,235 + (

1 mark for conditional probability formula
1 mark for substituting and result
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Question 18 (6 marks)

A triangular plot of land, ABC, is enclosed by fences measuring 30 metres, 50 metres and 70 metres as
shown.

B
50 m 30m
C 70 m A
(a) Find the size of ABC, correct to the nearest degree. 2
A =
(@ 2 E.: 502‘}'\5@&42@.1 — -_O-b
2XB0X 80
A o
s = 120
1 mark for cosine rule
1 mark for correct result
(b) Find the area of the plot of land, correct the nearest square metre. 2
Aes = LobswC = | xSDX3D x 4ia 20
2 &

A =F50x {3 » §50m>
2

1-mark for formula
1 mark for correct result
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(c) A goatis tethered to the fence post at point B using a 20 metre long rope.

Determine whether the rope is long enough for the goat to reach the fence AC.
I}ﬁ K:ZO/ e area L{ e Mw?Ql would
be S W I
2

Wil u;o_ra Cor B acticl -imx e
largle (clolsl s o b) to ke » 65042)

Hesco o ﬁoaﬁ‘ com_reacl o Fm&/

1 mark for calculation of area if h=20
1 mark for conclusion
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Question 19 (3 marks)

Consider the simultaneous equations

log,, (xy)=2

X where x,y > 0.
log,,| = |=1

Yy

Find the values of x and y which satisfy both equations.

- YO
M—X: I, S sl \/:%mg

é::);X_LY:Q— < ZX:5 (lﬁ X:IS)

"

X—)’:.i. wkfl \/: O,F

1.5

So ?owl £ /L( r =10 IDJTO_)
) jwl @(IJ.TDH.:D,S /0 a:ﬁ(—)—

1 mark for change of variables and solving simultaneous equation

1 mark for applying log laws to modify equations
s
1 mark for finding values of x and y

End of Part B.

Extra writing space
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Question 20 (3 marks)

The diagram shows the curve of y = i where x > 0 and the tangent to the curve at the point where x = a.

The tangent meets the x-axis at M and the y-axis at N.

yll

0 a M~ x

Show that the area of the triangle OMN is independent of a.
r ) : 5 i i, |
The. efﬂﬁi G{ e mjw— 2 ﬁ o3
A%xﬂ,/ééﬂ__f Mwamiﬂn?ﬂ/
5&1@1 IS o , /7(, CL}
Elu“ qi W CL) o ELZ

1 mark for finding equation of tangent
1-mark for finding-axes-intercepts
1 mark for area and conclusion



Philippe Finance
Stamp


Question 21 (10 marks)
Consider the function f(x) = —6x? + x*

(a) Show that f(x) is an even function.
I
H,&LUL ﬁlmmm&%/%f&wl

(b) Find the coordinates of the x-intercepts.

x wlep o when U=0 e, —bg*i =l
5= (H;t —6.) 4 T Xf‘(x J6 )Ja+ls ) =0

(c) Find the stationary points and determine their nature.

%i == Do Hhr® = bx 3] = b [1=03 )t (2)

OJ' x=0 Cuw\ﬂ[_ _

Esr.z_a\() g _6 x0*+0% = /am(0,0)
B we Es - f/@ | o el +(t5)
! lb'wd’ ol (\F q) MA an EL\A exen
oo o (5E, -9) - |
To Kol wietfer. TRose M are  IAMLLL DV Max(mn
w oluld B 2 dodivakie.

" N B L It T _.Jl.('l-!-f (-1)

pril

5 uf 0 m (13- ﬁ)uo“mmwm
g/l o {r q)
st 0, 7, <0 a0 [OD) i o

1 mark for derivative
1 mark for stationary points
1 mark for discussion on min or max
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(a)

Show that there are two inflection points, and find the gradient at those points.

%;él Dh)bsl)  ae Fi MEIAM poubs o 1=%)

o 1 j}% _4xlfi3) - -8 ____m.___f@_:-éﬂ A

S L&Eﬁm&m ponk o (1, -5) ofors T amﬁmr -8

And an [ ia Ve tlan »J‘aﬁ‘(—l—
e grod wlt W 8 g&* P

1 mark for 2nd derivative
1 mark for inflection points
1 mark for gradient at inflection points

(b)  Sketch the curve, showing stationary points, inflection points, slopes at all those points,
and intercepts with the two axes.
g deve o e A b ' '3 s
Fe) I T2 BN E
Bl 1 ¢ f = 1
: FeP (0,0) N
/; o e T
% -5 -5
g ) B g el

|5

ek by = =

1 mark for stationary points, intercepts and gradient

C mark for cor(ect curve . . J
, S
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Question 22 (4 marks)

The curves of the functions f(x) = 1+ x + e* ¥ and g(x) = b + x — e~ %** have the same turning
point at the point R(p, 1) as shown on the diagram.

Find the coordinates of the point R and the values of a and b.

y
%)=1+x+e“‘x

\ X
\g(x)—b+x—e‘“+x
CEESEISS E’&.): - et

g’xﬁ\:o ‘-\YQJU’\ eil:c:,J A0 CL—Z’L:O =0

R(p,1)

(=

S Run's a Jﬁw«w% ponl_ak x =4, a0
a,{l):bﬂLl-—lejatz.‘_K
?}(&):b+ﬁkf€ - b-]"P_I

WQ-;LGK gt b& QTM& to Eaj ik J+Q+€Q‘Q: Z+o..
So ﬂ)%pﬁIZZJr-p‘ A P
ﬂuﬁ* g(‘l):Z‘E‘& = ! EQ)MJ?_ Q__‘:_—|

o=—| aod K=-23

1 _mark for derivative of f and turning point
1 mark for minimum of g

1 mark for finding b

1 mark for finding a

End of Part C.

Turn the page for extra writing space
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Question 23 (3 marks)

Find Isecz xyftan(x) +5 dx .

“E g&) a5t {j by iy
cgo /4&21 m " :/5/@) K [g&)] A M

U/m%ﬂm reeve Ban anle  aeslE -

T lhazs5) o - 2 fuxts) 5
%

14+ 2
2 2

1 mark for identify f and f'
1 mark for stating reverse chain rule
1 mark for correct result

Question 24 (5 marks)

The time a student takes to complete an online assignment is modelled by the continuous random
variable T

The cumulative distribution function of T is given by:

Lﬁ when 0<7<12 o
F(t)=411728 , where t is in hours.

1 when t>12

(a) Find, to the nearest hour, the time within which 60% of students finish the assignment.

Fi-b.6 - &
722

e L2 _ 06 x 128 - 1026.8

t:fi\/ 1026 .“8 | wehic & afjpox | 10) [_’kowrg
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(b) Define the probability density function of T, for all values of t. 1

&
FM:L [0 at f%-%ﬂ:%%ﬁiﬁﬁgia

(c) Itis given that the expected value E(T) of T is 9 and E(T?) = 86.4 (DO NOT PROVE THIS).

Find the probability, to the nearest percent, that a student takes more than one standard 3

deviation above the mean to complete the assignment.

e () — BT el

el <t Gl o5 4
po il i) e ) 3279

PIT> 9 +23233) = P(T>1.32379)
. T
ol - x[I.3231)°

| +28 _

1 mark for formula
T mark for writing P(T>...)

1 mark for correct result
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Question 25 (3 marks)
(a) Differentiate f(x) = (Inx)2.

/(l\z P e . boa?
e x x
2
(b) Hence, or otherwise, find | f# dx .

1 mark for using result from a)
1 mark for correct result

Question 26 (3 marks)

sec*x — tan*x
Prove that > > oo = 1
cosec x + 2 tan“x — cot“x

LUS = (necx — tau*a)necn+ tan*z)
E comec®x + 2 tantx — wtad x ,
Ve uwe e %ﬁogom m&haug&)m oé Ho wai arclle

oL
e | .....@EL.z?Lm—_ | + tw*x

ey = | + otan®
fon

I
Ve o

[+ ohpia) +2tm>x — b
LHS o ] 4+ F gy e, )
=2 Tt

(1 mark for using Pythagorean relationships J

2 marks for simplifying and result

End of Part D.
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Question 27 (4 marks)
The diagram shows the graph of the function f(x) = e™ + ke™ where k > 1,n >0

P

Jx)=e* +ke™

Find the range of f (x) in simplest form.

ﬂ@duﬁw Lﬁim“égd% Mmﬁg(

g[ e ailipin €KLHne,_% ne

E(x Ly '"ne“_ By
. = i 6 :L or 6 Y_: @

So Inx - W & r = | GR.
ZV\ fnx&ﬁt
B x- fuk XEM):Q"(%MH e
VAN Zn LGk
s N +iﬂ
ez
ﬁ:QWEJr .
g
e \/E"‘L:Zm
(&

Cgt) e N—ULgﬂ, (A [2;/?/%—00)

1 mark for derivative

1 mark for finding minimum
1 mark for substituting

1 mark for conclusion
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Question 28 (5 marks)
The diagram shows AB and CD which are two towers of height h and 2h metres respectively.
AB i1s south of tower CD, at a distance d metres from it.

O is a point on the ground, west of CD and at the same level as A and C.

The distance OC is %d metres. The angle of elevation of B from O is 30° and the angle of elevation of D

from O is «.
D
(a) Showthath = dtana . 1
ool Oyl e = 2k  _8h
ﬁ?&)j,ru_mp-r ML % o\ N &L
4 4
| ek S A
n = < _J\ T’M_:\d
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(b) By finding another expression for h, find the angle of elevation « to the nearest minute.

from o aﬂu friongle (ADAR)  we

w30 = h h — OA mza-aﬂxr_

o]

0A

Um& %‘W.nﬂmu : {'U\Qﬁm} we  0bfadu

0A_ 4> + (éq_) . dlfﬂ] _ 25 4>

% 6 . 16
DA = .5._ d
A
TQM.LF’EU"_ R=Fd el = &4
T )
So 54 - 3d 4oL
28
m@{im_ fol - S5 x & = 10
2. % CEEY
. m:'(_ﬁ__) p 2733
S1EY
1 mark for finding other expression for1
1 'mark for using Pythagoras
1 mfrllf E[ E):gglr*ess in solving equation l
I-mark for result > |



Philippe Finance
Stamp


Question 29 (3 marks)

A cricket player hits a ball with an angle of elevation 8°, where 6° is normally distributed with a
mean of 30° and a standard deviation of 15°.

The horizontal distance travelled by the ball before hitting the ground is given by d = 80 sin 26,
where d is in metres.

Find the probability that the ball travels more than 40 metres horizontally in the air before landing

(give your answer to 2 decimal places).

e ootk | ~ A s = Y
i S TR TS T ol | G B ' A gy el
(ad >4 | rl' | S0 am 28 2 40)
f Fs '\I
— |' [ A 2B 75
D -."’ i, D0 Pl e A
P ah \{ Vi o B s 'i )
1= - o — ,__."'
= BI85 < 8 € 3£5}

N/ 1 fox \ 22 QE°/
] [ A >TL = O .00 /,

1 mark for P(15<theta<75)
T mark for P(mu-sigma<theta<mu+3 sigma)
1 mark for solving

End of Part E.
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Question 30 (7 marks)
A closed water tank in the shape of a half-cylinder with diameter 2r metres and height h metres is to be

made from sheet metal as shown below.

2r

NOT TO
scaLe -~ =

o’

.
o

Lt

The surface area of the tank is A square metres and the volume of the tank is V cubic metres, and is

constant.
; 1 2V (2
() Giventhat V = _nr?h, show that A = nr? + ?(%) . 3
A 2 dwiz+ 2rxh + hox Lx2wr
2 o— 2
Y
Semi - Grckes Fi’-t-jruqr'rflt Curved cjlkmiui-:,
of both eads on top It
A; K™ + 2rh. + T h
A-mr>+ rh f1+|r}
BHul \‘.,': I 3 i o rhn = :__'L,_
2 T
2 avt |9 2
H&k’LU’_ o= T T £y L& m)
INE
x| { \
Yy L0

A-wrz+ 2
W= | i

1 mark for showing 3 parts of surface area
1 mark for rearranging and then substituting;
1 mark for simplifying and result J
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(b)  Show that the amount of sheet metal is minimised when r = ’ ’@ .

A iQ M“LHLD-Q m‘g-mm i& :' CJ

of Maciwal dr

ah o Qe g ;ﬂ_ﬂ1+n]_“i)
ar T r2

r

A ) e 2V (D)
ar Tr

i’ﬂL:O wRoan 2 = 2V (2+w)

dr Trid

e réo V(2+v)
T2

FDF "'E.u\ \muu; Uﬁ{’, A s I.Linr\iuxaﬁsrmmef-

Bur XA - v + V() 203
art T

vl ta L(d\mzﬂ fc’tﬁh‘u&, /3% #l e Alr)
A (onCon wp, Ol R )

Ain wwimen oRow oo 5”?@:—})#
T!_'l

1 mark for derivative
1 mark for solving equation

2 marks for argumented discussion on minimum/maximum
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Question 31 (10 marks)

Consider the function defined by the geometric series f(x) = e ™* + e 2% + e 3% +

(a) Show that f(x) =—

e*—1’

N R
f
|

[:'fﬂ. 5 i | S uiae S \]

=) g | Rose. o sesies Gavenges-

(b) Show that f'(x) = —*

(e¥-1)%’

x|
;t‘o FK\I:—_'I__ ME'}L—__QI s
) [e*-1)* [e=))
Y regofive , Koaco V dosesnes

-« forx > 0.
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e*(e*+1)

EER Explain why f"(x) > 0.

(¢c) Itis known that f"(x) =

oy e 3, .
oa %) | thea @T‘-— 1>0  sm {Ei—r) >0 -fmmwﬁpr

wd  albo (€1+ |) S nro R swserator (o ety
O.ELEQ II}CJELEL*.—E.} RQ,N_Q_ %H}L)‘PD- Elm Mﬂu‘ﬁa

(d) Use the Trapezoidal rule with three function values to approximate | 12 f(x) dx, correct to

three decimal places.

f]zft’ﬂ A o E%[gﬁhf@ T _ﬁ(;_@ /F”i’jﬁ‘[‘

ﬂm B ., |
. : !
|

le' 1 et il f
i é
() dw ~ 0.328 .
L] A X 3
_,f";ll b &” I N‘«‘:;..
A [ dawsires ond (”m e . - s
; C:'| I £ 2 S

1 mark for formula
1 mark for substituting and result

(¢) Find the exact value of [/ % £(x) dx.

(2 006) < ( da - f A
/l 1] L gral S
L. r@u\ i LJ On | e (—fi",:'
_ @v\ [1-€ \ A ) 0 [le<r)(e+1) |
(|—€,"J LEL@/’?J
_ (eJrl) b fe4)) — b let) — |
g

1 mark for progress
1 mark for result
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(f)  Using your answers from parts (¢) and (d), show that In(e + 1) < % :

T_ { _L £ AIM hod X A
LSV e aRc T W . - 3 T
I'T“x gy | — W 0 e Hok
IfI’ ll_‘ o e < |
G fot1) 1
END OF EXAMINATION
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