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Write using black pen.
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Section | (8 marks) Questions 1—8
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Section 1

Questions in this section are multiple-choice.
Record the single best answer for each question on the provided answer sheet.

1. What is the angle of inclination of the line y = —x + 27

2. What is the domain of the function f(z) = vz —67

3. The function f(z) = (z + 2)? is shifted 3 units to the right. Which of the following is the
equation of the resulting function, g(z)?

(A) g(2) = (- 5)?
(B) g(x) = (x — 1)°
(©) gx) = (x+5)°
(D) g(x) = (@ +1)?

4. What is the z-coordinate of the point on y = ¢3*~! where the tangent has a gradient of 37
(A) =3

®) 3
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log, 32
log,, 2

5. What is the value of ?

6. Given P(A) = 0-6, P(B) = 0-4 and P(AU B) = 0-8, what is the value of P(A|B)?

7. Which of the following is a simplified form of
sec(180° — ) ,
tan(360° — 6)

A

—sin6
B) — cosect

C

(A)
(B)
(C) sinf
(D) cosecf

8. Consider the following set of ordered pairs:

{(3,2),(5,6),(2,8), (4,8)}

What type of relationship does this set of ordered pairs represent?
(A) one-to-one

(B

(C

(D

one-to-many

many-to-one

)
)
)
)

many-to-many
End of Section I

The paper continues in the next section
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CANDIDATE NUMBER

Section 1I

This section consists of long-answer questions.

Marks may be awarded for reasoning and calculations.
Marks may be lost for poor setting out or poor logic.
Record your answers in the space provided in this paper.

QUESTION NINE (12 marks) Marks

(a) Evaluate ‘| -7 - 9‘.

3
(b) Express ——= with a rational denominator in simplest form.

2v6
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(e) (i) Sketch the graph of y = |z + 2| showing all intercepts.

Y

(ii) Hence or otherwise solve |z + 2| = 3.

(f) Consider the functions g(x) = 2o — 1 and h(z) = 2% + 3.
(i) Find g(2) — h(1).
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Extra writing space (Use this only to answer Question Nine)

If you use this space, clearly indicate which question you are answering.
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Extra writing space (Use this only to answer Question Nine)

If you use this space, clearly indicate which question you are answering.
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QUESTION TEN (12 marks)

32
(a) Solve 5 = 4.

Term III Annual Examination September 2022

CANDIDATE NU

MBER

Marks
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(c) Solve the following pair of simultaneous equations:
dr+3y =1
3r—2y =25
. . : : 2 2 .
(d) By rationalising the denominator or otherwise, show that + is rational.

5—vV2 542

— 10 —
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h) —
(e) Differentiate f(z) = 2®+1 by first principles using the formula f’(z) = }llin%] flt }1 f(:E)

— 11 —
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Extra writing space (Use this only to answer Question Ten)

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

- 12 —
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CANDIDATE NUMBER

QUESTION ELEVEN (12 marks) Marks
3

(a) Determine whether the function f(z) = — . is odd, even or neither.
$ fe—

(b) Find the equation of the circle with centre (12, —3) that passes through the origin.

(c) Express the following in simplest form:

x4 42271
5 4 222

— 13 —
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(d) Differentiate the following functions with respect to z. Give your answer in factorised form
where possible.

(i) y = e*®(x + 3)

— 14 —
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(e) The diagram below shows a sector with radius 12cm. The acute angle ZAOB is %radians.

A
I
NG
B
(i) Write down the size of the reflex angle AOB. Give your answer in terms of .
(ii) Calculate the exact value of the perimeter of the sector.

— 15 —
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Extra writing space (Use this only to answer Question Eleven)

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

— 16 —
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CANDIDATE NUMBER

QUESTION TWELVE (12 marks)

(a) Alex (A) and Darren (D) are surveying a piece of land together. They set out from point P
to set up position markers. Alex walked 240m on a bearing of 248°T from P and sets his
marker at A. Darren walked from P in a roughly south easterly direction but unfortunately
sprained his ankle and decided to just set his marker there at the point D. Looking at his
GPS system, he is 350 m away from camp and 400 m away from Alex.

(i) Complete the diagram below showing all the information provided above.

North

(ii) Calculate the bearing that Alex must travel to go to Darren’s aid. Give your answer
correct to the nearest minute.

(iii) Calculate the area enclosed by the points A, D and P. Give your answer correct to one
decimal place.

— 17 —

Marks
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(b) Solve:

logzx —logz(x+2)+1=0

— 18 —
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Extra writing space (Use this only to answer Question Twelve)

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

— 19 —
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Extra writing space (Use this only to answer Question Twelve)

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

— 20 —
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CANDIDATE NUMBER

QUESTION THIRTEEN (12 marks) Marks

(a) News of a new video game always spreads exponentially at Grammar.

At 8:30 am, James, Alessandro and Dillon heard about the release of a new game “The
Legend of Delta”. The number of Grammar boys N who have heard of this game can be
modelled by the equation,

N = 3¢kt
where k is a constant and ¢ is the time in minutes since 8:30 am.

(i) Find the value of k, given that 160 boys had heard about “The Legend of Delta” by
12:30 pm. Give your answer as an exact value.

(ii) What time would it be when all 1300 boys at Grammar have heard of the game? Give
your answer correct to the nearest minute.

(iii) Calculate the rate at which news of “The Legend of Delta” is spreading at 12:30 pm.

— 21 —
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(b) Sketch the graph of y = log,(x + 4) — 1 showing all intercepts and significant features.

Y

sin 0 cos 6
Show that — =sin § — 0. 2
(c) Show tha T oot 1+tand sin coS

— 22 —
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(d) (i) Factorise 3 + 5z — 2.

— 923 —
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Extra writing space (Use this only to answer Question Thirteen)

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

— 24 —
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CANDIDATE NUMBER

QUESTION FOURTEEN (12 marks) Marks

(a) Dom is an excellent basketball player with an 86% success rate at scoring free throws. Each
successful free throw is worth one point.

(i) Dom gets fouled and is given two free throws. Calculate the probability that he will
score at least one point.

(ii) Just before the final buzzer, Dom’s team is losing by two points, so he attempts a shot
worth three points. He is deliberately fouled by his opponent, so he misses the shot,
but is awarded three free throw attempts.

What is the probability that he will score on exactly two of the three free throws?

— 925 —
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(iii) Dom is known to have a 55% success rate at scoring three point shots. Justify whether
it was a sensible move by the opposition to deliberately foul Dom on his last shot just
before the buzzer.

The paper continues on the next page

— 26 —
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(b) Show that f(z) = (k + 2)2® 4 42 + k + 2 has no z-intercepts for all k > 0.

— 27 —



Form V Mathematics Advanced Term III Annual Examination September 2022

(¢) The diagram below shows a right-angled triangle ABC' where AC' = v/2 units long.
Point F lies on hypotenuse BC such that AE = EC.
Point D lies on AB such that DE = 1.
Calculate the size of ZBDUF, labelled « in the diagram.

END OF PAPER

— 928 —
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Extra writing space (Use this only to answer Question Fourteen)

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

— 929 —
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Section 1

Questions in this section are multiple-choice.
Record the single best answer for each question on the provided answer sheet.

1. What is the angle of inclination of the line y = —x +27
(A) 45°
(B) 35°

@ 135°

) 225°

2. What is the domain of the function f(x) = vz —67

8”2 T e-620
B2
0 +< 26
(D) 2 <~

3. The function f(x) = (z + 2)? is shifted 3 units to the right. Which of the following is the
equation of the resulting function, g(z)?

(A) g(z) = (z - 5)*
B) g(z) = (z - 1)
(C) g(z) = (z +5)?
(D) g(z) = (z+1)*

4. What is the z-coordinate of the point on y = ¢>*~! where the tangent has a gradient of 37

(A) -3
Lae -1
®! {=-3¢" =13
€)1 =) 3?"" =0
> = &
(D) 3 3
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log,, 32

5. What is the value of ?
log, 2

6. Given P(A) =0-6, P(B) = 0-4 and P(AU B) = 0-8, what is the value of P(A|B)?

(A) 0-2 &
A) 0.6
@05 P(A) p(6)~c. %
(C) 06
(D) 0-8
s 23 ,)
P(MIB) = T = 2 -
7. Which of the following is a simplified form of
sec(180° — 6) 2 m)
tan(360° — 6) T+ C
-
(A) —sind LY 4 g A
(B) —cosec | l
(C) sin 0 lﬂl\a‘o’or) T C
@cosec@ - = | = —CAD
16 SinG

8. Consider the following set of ordered pairs:

{(3,2),(5,6), (2,8), (4,8)}

What type of relationship does this set of ordered pairs represent?
(A) one-to-one

(B) one-to-many

@ many-to-one

(D) many-to-many

End of Section I

The paper continues in the next section
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CANDIDATE NUMBER

Section II

This section consists of long-answer questions.

Marks may be awarded for reasoning and calculations.
Marks may be lost for poor setting out or poor logic.
Record your answers in the space provided in this paper.

QUESTION NINE (12 marks) il

(a) Evaluate ’| -7 - 9‘.

3
(b) Express % with a rational denominator in simplest form.
=3¢ I J

(c) Simplify V8 — v/2.

............................... B B e —

B s 7o S o o oo

)
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(e) (i) Sketch the graph of y = |z + 2| showing all intercepts.

Y
o /1(*): [2¢+2]
X

(ii) Hence or otherwise solve |z + 2| = 3.

(f) Consider the functions g(z) = 2z — 1 and h(z) = 22 + 3.
(i) Find g(2) — h(1).
............................. (a).z202)-1  WO)=1 4%
=3 A
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Extra writing space (Use this only to answer Question Nine)

If you use this space, clearly indicate which question you are answering.
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Extra writing space (Use this only to answer Question Nine)

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

QUESTION TEN (12 marks) Marks
32
(a) Solve 5 %= 4.
2

M y=> =Fo '
? -2 —.'5

........................... é :—3xor-;zz
...................................................................... (. Corvect . Sel.....

(ii) y = (3 —2x)'°

, q

‘S—Io(z—h ...... e S
........................................ ""20[3—21‘)
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(¢c) Solve the following pair of simultaneous equations:
dr+3y=1 « 2
3x—2y=5 ¥ 3

(d) By rationalising the denominator or otherwise, show that

is rational.

2 N 2
5—-v2 5442

=70 =

Term III Annual Examination September 2022
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[@+h) — f@)

(e) Differentiate f(z) = 2241 by first principles using the formula f'(z) = }lbin}] W

e @&'“LM***W‘%“*““S

=] =
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Extra writing space (Use this only to answer Question Ten)

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

—12 —
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CANDIDATE NUMBER

QUESTION ELEVEN (12 marks) Marks
23
(a) Determine whether the function f(z) = — 1 is odd, even or neither.
x —_—
3
= |
(<) -

(c) Express the following in simplest form:
x4 42271
o 22
........... %L*-"ix—s
=_*—_@‘), /% .................
\ % 25
............ V““'*“.}‘i“““““““.“““““ 3T KX T T T T K ST PApOUPUPPPPPPY
$> w

=13 =
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(d) Differentiate the following functions with respect to x. Give your answer in factorised form
where possible.

(i) y = e**(z +3)

— 14 —
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(e) The diagram below shows a sector with radius 12cm. The acute angle ZAOB is — radians.

An Susern

=15 =
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Extra writing space (Use this only to answer Question Eleven)

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

~ 16 —
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CANDIDATE NUMBER
QUESTION TWELVE (12 marks) Marks

(a) Alex (A) and Darren (D) are surveying a piece of land together. They set out from point P
to set up position markers. Alex walked 240 m on a bearing of 248°T from P and sets his
marker at A. Darren walked from P in a roughly south easterly direction but unfortunately
sprained his ankle and decided to just set his marker there at the point D. Looking at his
GPS system, he is 350 m away from camp and 400 m away from Alex.

(i) Complete the diagram below showing all the information provided above.

North

(ii) Calculate the bearing that Alex must travel to go to Darren’s aid. Give your answer
correct to the nearest minute.

(iii) Calculate the area enclosed by the points A, D and P. Give your answer correct to one
decimal place.

......... w:é_%i‘l—b*(e&os(gﬁm(éd’la(
............................................................................................ (Dt Le.
......................... AL TOLsat o Soraafles

......... O Q*‘-&f‘qﬂil'ﬂ"a@c Y —
when ku-ru:S & exoct.

=17 =

)
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{b) Solve:
log, e —log,(x+2)+1=10

d) Find all possible values of m snch that the line ¥ = mz is a tangent, to the curve y = 22 1. |2
I (/] g )'

\I\}
R
1
3
p 4
X
1

.................................... A-:—m-—@:OMﬁil@ Selodin

AR =, s o 2. (0 Jewd desivive

P
P
f

X
+

— 18 -

= M:iz Sofwt;tu
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Extra writing space (Use this only to answer Question Twelve)

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

~19 —
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Extra writing space (Use this only to answer Question Twelve)

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

—920 —
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CANDIDATE NUMBER

QUESTION THIRTEEN (12 marks) Marks

(a) News of a new video game always spreads exponentially at Grammar.

At 8:30 am, James, Alessandro and Dillon heard about the release of a new game “The
Legend of Delta”. The number of Grammar boys N who have heard of this game can be
modelled by the equation,

N = 3¢F
where k is a constant and t is the time in minutes since 8:30 am.

(i) Find the value of k, given that 160 boys had heard about “The Legend of Delta” by
12:30 pm. Give your answer as an exact value.

.............. A t-uo N=3e*“-140. O .

(ii) What time would it be when all 1300 boys at Grammar have heard of the game? Give
your answer correct to the nearest minute.

1760 = 3 LO-OIGGL

............................................................ Sl O PG

(iii) Calculate the rate at which news of “The Legend of Delta” is spreading at 12:30 pm.

O Comvet Boln

= ] ==
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(a t 2 -‘f
(b) Sketch the graph of y = log,(x + 4) — 1 showing all intercepts and significant features.
—;uL ‘ : Yy —-;0\{, .
o’ : .S
leg (t+4)-1=0 ¢ o) = let (y) -
g : dte) = log (4) -1
¢
w+t4 = 2 ; - =2-|
', -/L/_ - '
= —2 + z
4 /2
i | m"_ 13
,' Jf.‘,‘, M u-u}'éhl*b
Z > shepe
} = ...c‘.gu’bu,
S 2, Y-l
(c) Show that 7 _T_iréoi 5~ 7 _T_O;i 7= sin 6 — cos 6.
SWRT] 3"‘9 ..................... CAS e
[+ C40 | + L0
............................... &“ c“’

................. BB, . . ST« . .+ o e . P ——_© o o s s s 4 s s 0

T 8in@4CR0 - CAB + &>

= D9
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(d) (i) Factorise 3 + 5z — 2z2.

(i) Hence, solve 3 + 5log;o = — 2 (logy 2)* = 0. Give your answers as exact values.
..... B0t 8D %
—log )14 2log %) =O
...................................... (3-loa 214 2l %) =0 .
......... _'_)’,(zss._l
........................... g Kz ev las=Tg .
................................................... . S
+« = 0 2 =16"

.
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Extra writing space (Use this only to answer Question Thirteen)

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

— 24 —
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CANDIDATE NUMBER

QUESTION FOURTEEN (12 marks)

Marks

(a) Dom is an excellent basketball player with an 86% success rate at scoring free throws. Each
successful free throw is worth one point.

(i) Dom gets fouled and is given two free throws. Calculate the probability that he will
score at least one point.

PlScove)=0-56 Plmin) =0.14

(ii) Just before the final buzzer, Dom’s team is losing by two points, so he attempts a shot
worth three points. He is deliberately fouled by his opponent, so he misses the shot,
but is awarded three free throw attempts.

What is the probability that he will score on exactly two of the three free throws?

c N — Nevn needy te Scove 2,’&1

"{'_“"5 ..................... g "M ................ %H:% ““/‘Sm '—”0'1;“
............................................................................................................. @&,“;J,w Cetnr,

= B
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(iii) Dom is known to have a 55% suceess rate at scoring three point shots. Justify whether
it was a sensible move by the opposition to deliberately foul Dom on his last shot just
hetore the huzzer.

AJ&M cfow,lh& ﬁom_ yu.ul& ‘é& Seere 3
Jru.» ey, -E.o wn,

,0(3 sucm) 0.5 0 ‘Jé Cg.le,wfa—éc-
2 64% O p i)

a..-ul lat.- nbuLs -f,o m.ovlt.f_. 'L -éo X W"’I
7 45&»,!0\ B u}lll _InCveeAe L'U-S CLMC"Q’

o e which iy mebe Lemsihle..
® Cuvw{, voe-leruiv:l

The paper continues on the next page

26
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(b) Show that f(z) = (k + 2)z* + 4z + k + 2 has no z-intercepts for all k& > 0.
................ az(K#) . b=Y  e=s(i2) ..
........... 8zb-bac o

........................ (4).= 2 (e32)0€32) | @ik

oz 16 —u(ktaug +4) |\ & T
................ S e gk g Dy

T | -1 [ 1 S

................................. Girn K D O
.......................... & = =4l (+4) <O
e Sove.. OO M KO

= W ==
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(¢) The diagram below shows a right-angled triangle ABC where AC' = V/2 units long.
Point F lies on hypotenuse BC' such that AE = EC.
Point D lies on AB such that DE = 1.
Calculate the size of ZBDE, labelled « in the diagram.

& qo 4 v S
B ) Y I H c 6 ("3
............. led, ¢DBE=0 ., D IACh=%0-6. . ... ..

............. S;MLibAsLiAb:—o;.) X =$6A’g ’-ba

— Cm;wépZ‘A-LfaA,,&o_ ....... @,“"“

END OF PAPER

= I8 —





