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2024 YEAR 11 MATHEMATICS ADVANCED
PRELIMINARY

Mathematics

General » Reading time — 10 minutes
Instructions = Working time — 120 minutes
» Write using black or blue pen
» Diagrams are not to scale
= NESA Approved calculators may be used

= For questions in Section Il, show relevant mathematical reasoning
and/or calculations

Total marks:  Section | — 10 marks (page 1-5)
70
= Attempt Questions 1-10

= Allow about 15 minutes for this section

Section Il — 60 marks (pages 6—34)
= Attempt Questions [IH30

= Allow about 1 hours and 45 minutes for this section
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Section |

10 marks

Attempt Questions 1-10

Each question in this section is worth 1 mark
Allow about 15 minutes for this section

Circle the correct answer.

Question 1
Which of the following could be the graph of 2z — 3y =4

A. C.
Yy Yy
2+ 2
-2 2 T -2 2 T
-2 -2
B D.
Yy y
2+ 2
-2 2 T -2 2 T
-2 -2
Question 2

Which of the following angles is between 30° and 60° in size?
A. 0.3 radians
B. 0.5 radians
C. 0.8 radians
D

. 1.1 radians

KAMBALA
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Question 3 )
Which interval notation gives the domain of f(x) = 5
T —
A. (—00,2)N(2,00)
B. (—00,2) U (2,00)
C. (—00,2]N[2,00)
D. (—00,2]U[2,00)
Question 4
z—1

3
Which of the following fractions is equivalent to

o9r — 5
4

5x + 1
4

10x — 10
4

10x 4 2
4

A.

Question 5

Which of the following expressions is equivalent to log, 12 — log, 6 where ¢ > 1 7

A. log,(2a)

B. log,

?

T —3

KAMBALA
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Question 6
Which of the following expressions is equivalent to tan?§ — sin? §?

A. sin?26 + tan246
B. sin?0 — tan? 4
C. sin?f x tan? 6

D. sin?26 = tan2%46

Question 7
Which of the following equations represents a one-to-one function.

A y=lz—3

B. y:m
Cy=(z—1(z+3)
D

.y=2x—5

Question 8
For the polynomial p(x) = 3z(x + 4)(x + 5)(x — 1)(x — 7), which statement is true?

A. The degree of p(x) is 5.
B. The constant term of p(z) is -140
C. The leading coefficient is 10.

D. p(z) has a zero at = = 5.

KAMBALA
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Question 9
Which of the graphs shows the curve y = f(x) which is continuous across the domain shown?

A. C.

KAMBALA
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Question 10
The graph below shows the curve y = g(x)

Yy
5 1
_ 9 z
5 1
_10 1
Which of the graphs below shows the curve y = ¢'(z)?
A. C.
y=g(x)
y=yg(z)
B D.
y=g'(z)
\V N/
y=g'(z)

KAMBALA
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Section Il
60 marks
Attempt Questions I 31

Allow about 1lhrs and 45 minutes for this section

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.

Question 11 (2 marks) Marks
(a) Solve the equation ‘g - 3‘ =1 2
Question 12 (2 marks) Marks
(a) Find the centre and radius of the circle represented by the equation 2

22 —6x+y? +10y+ 18 = 0.

KAMBALA
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Question 13 (3 marks) Marks
Find the derivative of the following expressions:

(a) 427 + 323, 1

KAMBALA
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Question 14 (3 marks) Marks
Draw the graph of y = |2 — | on the set of axes provided below.

5 a0 153156 "

(b) Hence find the solutions for y = 4. 1

KAMBALA
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Question 15 (4 marks) Marks

(a) Draw the graph of y = 9 + 7z — 222 on the set of axes provided, on the following page, 3
showing all intercepts on the axes and turning point(s).

KAMBALA
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18]
16 |
14 |
12 |
10 |

N = &

KAMBALA
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Question 16 (4 marks) Marks
(a) Solve the equation, log,(z + 20) = 5. 2

1
(b) Use the properties of logarithms to show that logs () — logs <222> =-3 2

KAMBALA
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Question 17 (3 marks) Marks
For the function f(z) = 4¢e3%.
(a) Find the exact value of f(2). 1
(b) Find the exact value of f(2) 2

KAMBALA
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Question 18 (2 marks) Marks
(a) Ify = \/zfm find %. 2
Question 19 (2 marks) Marks
(a) If flz) = B0 find  f(x). 2

KAMBALA
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Question 20 (4 marks) Marks
The diagram below shows AK LM in which /K = 58°, /M = 50° and LM = 24 m.

" NOT TO
K m SCALE

(a) Find the length of KM, to the nearest metre. 2

KAMBALA
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Question 21 (3 marks) Marks
The diagram shows the graph of the cubic function, y = f(x), and the tangent to y = f(x) at the
point (1,1).

5 4 -3 -2

(b) Hence sketch the derivative function, y = f’(x), on the axes below. 2

Y

NW e Ot O

KAMBALA
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Question 22 (2 marks)

The graph of y = — is shown on the axes below.
x

— N W e Ot D

Marks

KAMBALA
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Question 23 (3 marks) Marks
a) Find the equation of the normal to the curve y = 2 — 223 — 22 4+ z at the point where 3
Yy
xr =

KAMBALA
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Question 24 (3 marks) Marks

(a) Solve 2cosx — /3 =0 in the domain 0 < z < 27. 3

KAMBALA
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Question 25 (3 marks) Marks
(a) Differentiation from first principles is defined by 3
. +h) = f(z)
!/ — | f(x
f@) B30 h

Use differentiation from first principles to find the derivative of 2% + 3z — 4.

KAMBALA
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Question 26 (4 marks) Marks
The diagram shows the parabola iy = 82 — 22 and the straight line y = ma. The parabola and the line
intersect at the origin and at the vertex of the parabola.

Y
151 y = 8z — 22
10 1
Yy = mx

5 41

: | X

-5 ) 10 15
— 0 Y

(a) Show that m = 4. 2

KAMBALA
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(b) The parabola y = 8z — 22 is translated vertically to give the parabola y = 8z — 22 + c. 2
The new parabola has only one point of intersection with the line y = max.

Find the value of c.

KAMBALA
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Question 27 (3 marks) Marks

2
In the diagram, AB is a chord of length 6 cm which subtends an angle of ?ﬂ radians at the centre O

of a circle with radius » cm.

2
3
A 6cm B
(a) Use the cosine rule to show that r = 2+/3. 2
(b) Find, in simplest exact form, the area of the sector AOB. 1

KAMBALA
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Question 28 (2 marks) Marks
The number of rabbits in a valley is given by the function R(t) = 4 x 2! + 3, where t is the time in

years.

(a) After how many years will there be 4099 rabbits in the valley?

KAMBALA
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Question 29 (4 marks) Marks

(a) Show that 2

! + ! 2sec’ 0
= 2sec” .
1+sinfd 1—sinf

(b) Hence, or otherwise, find all the values of 6, where 0° < # < 360°, such that 2

1 N I
1+sinf  1—sinf

KAMBALA
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Question 30 (4 marks)
Three points E, F' and G lie on a horizontal plain.

The distance EF = 1.1km and F'G = 520m.

A vertical tower HG is constructed so that ZHFG = 28° and ZHEG = 25°.

H
: NOT TO
SCALE

T km

(a) Calculate the height of the tower HG and hence find the distance EG and the size of
ZEGF, rounding each appropriately.

End of Task

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA



Page 28 of 34 2024 PRELIMINARY

Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA



Page 30 of 34 2024 PRELIMINARY

Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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Spare Pages

This sheet is to be used if you need more space or to redo a question. Please note on your question
sheet to refer to refer to spare page so the marker is aware.

Student Name: ... ... .

Question Number: . ... . .

Question Part: ...

KAMBALA
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PRELIMINARY

Mathematics

General » Reading time — 10 minutes
Instructions = Working time — 120 minutes
» Write using black or blue pen
» Diagrams are not to scale
= NESA Approved calculators may be used

= For questions in Section Il, show relevant mathematical reasoning
and/or calculations

Total marks:  Section | — 10 marks (page 1-5)
70
= Attempt Questions 1-10

= Allow about 15 minutes for this section

Section Il — 60 marks (pages 6—34)
= Attempt Questions [IH30

= Allow about 1 hours and 45 minutes for this section
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Section |

10 marks

Attempt Questions 1-10

Each question in this section is worth 1 mark
Allow about 15 minutes for this section

Circle the correct answer.

Question 1

Which of the following could be the graph of 2z — 3y =4

A.
y
2 1
—9
—9
B.
y
2 1
—2
_2 1
Question 2

2% —3y = 4

C. y _%8 = - Zx' v i
22X &
: ¥d= 3 "3
!2 2 x
-2
D.
Yy
2,,
5 ) @
_2,,

Which of the following angles is between 30° and 60° in size?

A. 0.3 radians

B. 0.5 radians

@ 0.8 radians

D. 1.1 radians

0.3» 180 _ (7°
c

O-S‘@ = 24°
= 1

KAMBALA
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Question 3 ) 1
Which interval notation gives the domain of f(z) = . 2? )
A. (=50,2) A (2, 00) _ o
S
(~50,2) U (2,0) ‘
¢
C. (—00,2]N[2,00) '
D. (—00,2]U[2,00)
Question 4 S 5
Which of the following fractions is equivalent to o7 ; 7
A. 5964_5 3x-\ -3
or +1 2 =
X
; 2 (3x—D-(x"3)
10z — 10 - =¥
i _ excac-xX3
10z 42 “t
D. 1 _ B 4 (
—
—=F
Question 5

Which of the following expressions is equivalent to log, 12 — log, 6 where ¢ > 1 7

A. log,(2a) l0ga 12~ loga b
B. log,(2) \2
C. log.(2) x log,(a) = [,oga. ('qg'B
log,.(2) _ o 2
g, (a) = 39
Loge 2
Loge

KAMBALA
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Question 6
Which of the following expressions is equivalent to tan?§ — sin? §?

sin®  _ sitOuS G
2 ©
B. sin26 — tan?6 cO% ?’ C,CO’D:G—3
@sin29xtan20 = EC_ﬂ G’C \ —CCO/S
oS y
sin*@ » sin Cg
sin* G =2 = =
coF &
sin™>® « tan &

A. sin?6 +tan%6 =

D. sin?26 = tan2%46

—
—

Question 7 -
Which of the following equations represents a one-to-one function.
A y=lz—3
B. y =16 — 22

Cy=(z—1(z+3)

@y:Qx—5

Question 8
For the polynomial p(x) = 3z(x + 4)(x + 5)(x — 1)(x — 7), which statement is true?

The degree of p(x) is 5.
B. The constant term of p(x) is -140
C. The leading coefficient is 10.

D. p(z) has a zero at = = 5.

KAMBALA



Page 4 of 34 2024 PRELIMINARY

Question 9
Which of the graphs shows the curve y = f(x) which is continuous across the domain shown?

c-
Yy Yy

— x :

KAMBALA
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Question 10
The graph below shows the curve y = g(x)

Yy
5 1
_ 9 z
5 1
_10 1
Which of the graphs below shows the curve y = ¢'(z)?
A. C.
y=g(x)
y=yg(z)
.
y=g'(z)
\V N/
y=g'(z)

KAMBALA
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Section Il
60 marks
Attempt Questions I 31

Allow about lhrs and 45 minutes for this section

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.

Question 11 (2 marks) Marks
(a) Solve the equation ‘g - 3‘ =1 2
............. g g N
3 -3 = or (, @,"3 = |
E_ac_ ......... =— ........
.............. o= o Em BT
xX
______________ EETD LS E
x =%

1 mark for each correct solution

Question 12 (2 marks) Marks

(a) Find the centre and radius of the circle represented by the equation 2

22 —6x+y? +10y+ 18 = 0.

1 mark for minor error

2 marks for correct radius and centre KAMBALA



Page 7 of 34 2024 PRELIMINARY

Question 13 (3 marks)

Marks
Find the derivative of the following expressions:
(a) 427 + 323, 1
2.
A dmda3xd) = 4xTx® e 43T
ac = 28x8+ Qx>
1 mark for correct solution

(b) 4. S/ 1

AN Ax s

J! 2

AeD = A4S e

dax LY

...................... =o008e®

5 1 mark for correct solution

S 2

1 mark for correct solution

KAMBALA
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Question 14 (3 marks) Marks
Draw the graph of y = |2 — x| on the set of axes provided below.

2
6-5-4-3-2-10) 1 2 3 4 5 6 *

_9 |

—3 !

4 1 mark for minor error (mostly

5l correct)

2 marks for correct solution, including

—6 1 y intercept.

(b) Hence find the solutions for y = 4. 1

1 mark for correct solution.

KAMBALA
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Question 15 (4 marks)

Marks
(a) Draw the graph of y = 9 + 7z — 222 on the set of axes provided, on the following page, 3
showing all intercepts on the axes and turning point(s).
LB AR 22
....... % (nfercepts. when. . Y=0............
............. STt xTx A
R .
.......... P= -2 =7\&
.......... O T
___________ o xa,
.......... Q= =262 *Qx -2xXQ ...
............... =% 072X A w (m2e + D
......... O. .= (x*x1D09=-2x) ...
............ >C=-\°1'>C=%:
.............................................. SAS
,L_'Q, ¢\, O) .9, 03 1 mark for correct x intercepts
g iovercept when x=0
= —2 (O 7O+
= < |
C O, an 1 mark for correct y intercept
‘s coflcabe dWl_‘d-S
Parabola s cc N fioe.
as e \e.cxd\ns -(-ex- _“e%q
S moaximuom furning polrvt
P 8"‘“2“‘—‘532” () IS)+9
- - 1B-125
= 2% -2 -, Hee PaxicTiem
= = Po{,n* is C\-'Iﬁ,ﬁﬂl%}
q.
= 1.719

KAMBALA
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18] (1-75,15.129)

I
I

) 1\ 6 @
(«.5,0)

3 marks for correct parabola including
maximum turning point coordinates.
2 marks for significant progress
towards solution or minor error

(b) Hence, or otherwise find the range of y = 9 + 72 — 222

1 mark for correct solution

KAMBALA
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Question 16 (4 marks) Marks

(a) Solve the equation, log,(z + 20) = 5. 2
................... 2% 20T R0, 2maka foreoneetsoluton. ...
................... 32 = x*A0
e = N

(b) Use the properties of logarithms to show that logs <—> — logs <22%> =-3 2

CLHS = RAS  os required.

1 mark for minor error
2 marks for correct solution

KAMBALA
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Question 17 (3 marks)

For the function f(z) = 437,

(a) Find the exact value of f(2).

2024 PRELIMINARY

Marks

1 mark for correct differentiation
2 marks for correct solution

KAMBALA
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Question 18 (2 marks) Marks
(a) Ify = == find ey A 2
2
¢t + 30
SRS ) UNNE . L S it s ) e g
]
.............. %= %_'_L\l.('x‘l_\.gm)*czm.l.%}

................................ Q.(.Zxr‘r%)
e e
................................ m
..................... A
4x +3
.................................... C,x?—_\,g 5
1 mark for minor error
Question 19 (2 marks) 2 marks for correct solution Marks
(a) If fla) = 8220 find  f/(x). 2
_____ oy v=o2xA = a2t
3
N = e w! = 4 (3P-2) = b
=A% (B3
' .............. 5 ngxgd\-x(,'aﬁbz"z)g—szC%x?‘lﬁ
Y (22202
q.
..................... = 48 (3x2-2)2 = 6x2 ( 3x*=2)
................................................ e
4
_ 24 13x2-2)%- 3 | -2)
26 %
O’Q 2
_ (mxro2)? [24%-ax + 6]
ax2
_ (,3552“2-33 C \S::c?'—\- 6)
23&2 KAMBALA

1 mark for minor error
2 marks for correct solution
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Question 20 (4 marks) Marks
The diagram below shows AK LM in which /K = 58°, /M = 50° and LM = 24 m.

o) NOT TO
K m SCALE

M

(a) Find the length of KM, to the nearest metre. 2

.....................................................................................

minor error
1 mark for correct solution to 'nearest

KAMBALA
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Question 21 (3 marks) Marks
The diagram shows the graph of the cubic function, y = f(x), and the tangent to y = f(x) at the

point (1,1).

........... S e gradient et (WD) B

1 mark for correct gradient

(b) Hence sketch the derivative function, y = f’(x), on the axes below. 2
Y
61
51
41
31 ’
| & ()

5 —4 -3 -2 —1 1 3 4 5 T
-1+t
-2 1
=31 I mark for correct curve,
4 ( \ ) 3) 1 mark for correct minimum
point

KAMBALA
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Question 22 (2 marks)

The graph of y = — is shown on the axes below.
x

=N W s Ot

X = ‘ > 9\5 1 mark for correct solution

Marks

KAMBALA
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Question 23 (3 marks) Marks
(a) Find the equation of the normal to the curve y = 2* — 223 — 22 + 2 at the point where 3
xr = 1.

...... Hhe  grodient Lo Ahe . normal w» .S

. _\_he c OO d\' . Q_\_e \: s C\ o~ ‘3 1 mark for correct gradient for

.................................................................... .the Eq’uatlon Of thenormal .

............. B T LT D)

.............. Qb = B LR T

...................... %="§’«L‘-a-\
A

R 1 mark for correct solution

KAMBALA
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Question 24 (3 marks)

2024 PRELIMINARY

(a) Solve 2cosx — /3 = 0 in the domain 0 < 2 < 2.

Marks
3
= 1 mark for correct rearranging of
........ co%mquuton
SRomaein.i. 0. % . Sam R
. — N3
.. Related angle. t.. CORXT= 2
1 mark for correct related angle — i

-11- ........... _:E_ ......................
solWe L x= & My
VAT
.................... "'xz%)G
1 mark for correct solution

KAMBALA
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Question 25 (3 marks) Marks
(a) Differentiation from first principles is defined by 3
. +h) - fz)
!/ — | f(x
S Pt h

Use differentiation from first principles to find the derivative of 2% + 3z — 4.

e \_{m . E(‘bc+'h3?"\" a.c&_k.h'}._.%.h . {.';c..z..-\-i‘x,:-.."\_:]

T =h30. A I mark for correct substitution
................. R e e il =34\

................. e a5 X Reay
........... U o 1 % WU o WU

.................. Umy((‘m*h-\-a)

= \/{ m 2% + Ny 3 1 mark for significant progress towards

.................................................. .SUlution........................

+H
>
O
1)
®
¥
+
W

1 mark for correct solution and correct
use of the limit sign

KAMBALA
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Marks

Question 26 (4 marks)
The diagram shows the parabola iy = 82 — 22 and the straight line y = ma. The parabola and the line

intersect at the origin and at the vertex of the parabola.

Yy
151 y = 8z — 22
10 1
Yy =me
5,,
| - L
-5 5 10 15
_01
(a) Show that m = 4. 2
......... S BT
..... verfen o parmboo\a
-

.............. V6 S R
o m:é( as fqu\‘—ed.

1 mark for significant progress towards solution
1 mark for correct solution and clear working out

KAMBALA
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Page 21 of 34

(b) The parabola yy = 8z — 22 is translated vertically to give the parabola y = 8z — 22 + c.

The new parabola has only one point of intersection with the line y = mx.

A=0 .

o

Find the value of c.

1 mark for correct equating of equations
I mark-for correct solution -~

KAMBALA
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Question 27 (3 marks) Marks

2
In the diagram, AB is a chord of length 6 cm which subtends an angle of ?ﬂ radians at the centre O
of a circle with radius r cm.

3
A 6cm B

(a) Use the cosine rule to show that r = 2+/3. 2
.................... 2=t rro2rrcon (BND
.................. 86.= 2r*=ar>(TZ). ...
.................. Bb.=. AN T
BB E R
..................... R .- oSN o S
......................... = N0,
......................... = NA¥
i Bz a3 as . required
1 mark for correct substitution into the cosine ruel
....................................... I rhark for corect sohution and clearworking oat

(b) Find, in simplest exact form, the area of the sector AOB. 1

1 mark for correct solution.

KAMBALA
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Question 28 (2 marks)

Marks

The number of rabbits in a valley is given by the function R(t) = 4 x 2! + 3, where ¢ is the time in

years.

(a) After how many years will there be 4099 rabbits in the valley?

1 mark for significant progress towards solution

1 mark for correct solution

KAMBALA
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Question 29 (4 marks) Marks
(a) Show that 2
1 1 )
1+sind * 1—sinf 2sec’d.
..................... t...................t...........................................
LRS= txsin® F —sin®
|—slnG * 1+sinG 1 mark for correct expansion of
- fraction with-common denominator

L sineD.Cl=Sine).
pUrNagerian idertity

2

............ ~\*$‘:“"®’
ein® + cco© = |

......................... ?—CCDZ‘@':L—s\.n‘LG

= CCR>
AH& s 289C7®
SRS = RAS . as. regqoced
1 mark for simplifying and showing

1 1

(b) Hence, or otherwise, find all the values of 6, where 0° < # < 360°, such that
Tsin0  1—sn0 =

................. 2secr®- =2 ... (fom pacT
.................... sec*®S = |.. ... ... . lmarkforcorrectly using partaand
. | _ | simplifying.
............. SO T o u & < TR
...................... DS = N
- %
....................... e S = =
[V}
. 180, 360 .

KAMBALA
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Question 30 (4 marks) Marks
Three points E, F' and G lie on a horizontal plain.

The distance EF = 1.1km and F'G = 520m.

A vertical tower HG is constructed so that ZHFG = 28° and ZHEG = 25°.

¥ ywoom

(a) Calculate the height of the tower HG and hence find the distance EG and the size of 4
/EGF, rounding each appropriately.

H& = tan28°

HG = tan 28° xS520

= 276.49 ---

( 592 m ¥ roundingr &)

End of Task
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