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Section |

10 marks

Attempt questions 1-10

Allow about 15 minutes for this section

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

1 The first term of an arithmetic sequence is 12. The fifteenth term of the same sequence is 67.

What is the common difference of the sequence?

A. 1

B. 55

14

C. 3

45

14
2 In the diagram, the graph of the circle with centre O(1,-2) is shown.
X
2 - 4

Which of the following gives the equation of the circle?

A (x+D*+(y-2)%*=25
B.  (x-1)?+(y+2)?*=25
C. (x=D*+(y+2?%=5

D. (x+)’+(y-2)*=5
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3 How many stationary points does the function f (x)=4x®—6x’+3x have?

o o w >
w N Pk O

4 Which of the following is equivalent to sec® x —sin® x —cos® x ?

A, tan®x+1
B. 1-tan®x
C. tan’x-1
D. tan®x

5 The diagram shows the graph of y=x*+bx+2.

Which of the following could be the value of b?

O 0
w
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6 Given the function y = % which expression is equal to (;I_y?
—-e X

A. 2e”
1-e")’
B -2e*
1-¢*
C. -2
1-e*)’
D. e’
1-e*)’

7 Whatis .[4\/2x—3 dx?

A LyE) e

3
B. 3 3
Z( 2x—3) +C
C. 1 ie
2»\/2x—3

D S(Vx3) e

8 What transformation is required to produce the graph of y=3*" from the graph of y=3*?

Shift left by 3 units
Shift right by 1 unit

Dilate vertically by a factor of 3

o o w >

Dilate horizontally by a factor of 3
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9 The heights of trees in a street are normally distributed with a mean of 270 cm and standard
deviation of 30 cm. A particular tree is taller than 92% of the trees in the same street.

Which shaded region most accurately represents where the height of this tree lies?

A

200 250 300 350

200 250 300 350

200 250 300 350

200 250 300 350
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. . . ) 1
10 Which of the following represents the domain of the function f(x) = Inx—2) ?
n(x—

A
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Question 11 (4 marks)
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The diagram shows the temperatures of two containers, C, and C,, after t hours of the initial
measurement.

(a)

(b)

80

70

60

50

40

30

20

10

State the linear model for the temperature of each container.

\I.

C,

For how many hours will C, be cooler than C,?
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Question 12 (2 marks)

Solve |3x—5| = E. 2
2
Question 13 (3 marks)
(@) Differentiate e* . 1
‘ 2

()  Hence, evaluate jxexzdx.
0

-10 -
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For a sample of twelve students studying a certain course, the number of absent days and their
final exam scores are recorded.

(a)

(b)

(©)

Absent
Days

Exam
Score

0

92

76

87

90

83

83

77

68

69

72

66

NP WOINNDNIFLIO

58

Determine the equation of the least-squares regression line, y = mx+b, for this data. State 1
the coefficients correct to three decimal places.

State the gradient of the regression line and interpret the value of this gradient in the given 2
context.
Another student studying the same course was absent for 10 days. 1

Calculate the predicted exam score for this student using your answer to part (a). Give your
answer correct to the nearest whole number.

-11 -
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Question 15 (2 marks)

The curve y = f(x) passes through the point (0,1) such that f'(x) = 5 82X T 2
X +
Find its equation.
Question 16 (3 marks)
3

Sketch the graph of y = iz—l, labelling the asymptotes and axes intercepts.
X+

-12 -
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Question 17 (3 marks)

Let 0<x<£.
2

Explain why the limiting sum 1+sin® x +sin® x +sin® x +... exists.

Hence, find the limiting sum in terms of x, leave your answer in the simpliest form.

-13-
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Question 18 (3 marks)

A table for the present value for an annuity of $1 is shown.

The present value of an annuity of $1

Period 1% 2% 4% 6% 8% 10%
1 0.9901 | 0.9804 | 0.9615 | 0.9434 | 0.9259 | 0.9091
2 1.9704 | 1.9416 | 1.8861 | 1.8334 | 1.7833 | 1.7355
3 2941 | 2.8839 | 2.7751 | 2.673 | 2.5771 | 2.4869
4 3.902 | 3.8077 | 3.6299 | 3.4651 | 3.3121 | 3.1699
5 48534 | 4.7135 | 4.4518 | 4.2124 | 3.9927 | 3.7908
6 5.7955 | 5.6014 | 5.2421 | 4.9173 | 4.6229 | 4.3553
(@ What would be the present value of a $5000 per year annuity at 6% per annum for six 1

years, with interest compounding annually? Give your answer correct to the nearest dollar.

(b)  An annuity of $2000 per quarter is invested at 8% per annum, compounded quarterly for 1
one year.

What is the present value, correct to the nearest dollar, of the annuity?

() Anannuity has a present value of $46 000. 1

What is the amount of each yearly payment, compounded at 8% per annum, that is required
to accumulate this annuity after five years? Give your answer correct to the nearest dollar.

-14 -
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Question 19 (3 marks)

Describe the three transformations which, when applied in succession, change the graph of 3

y = 2sin x to the graph with equation y =sin ( X;”j .

Question 20 (2 marks)

8 4 4
IfJ'f(x) dx=-7 and J'f(x)=6,find the value of jf(x) dx.
0 0 8

-15-
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Question 21 (4 marks)

In a marathon, numbered flags are placed at regular intervals along the course. Flag number 1 is
800 metres from the start and all the rest are 500 metres apart.

(@)  Show that the formula for the distance, F,, that a competitor must run to reach flag number 1
nis F =500n+300.

(b) How many flags are needed if the length of the course is 10 000 m? 1

(c)  Arrunner retires from the race after completing 6000 m. 2

Find the nearest flag number and the runner’s distance from that flag when he retired.

-16 -
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Question 22 (6 marks)
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On any given day, the number X of times Aleeza waits at a red light while driving to work is a

random variable with probability distribution given by

X 0 1 2 3
2 p—
P(X = X) a2 31 7-32a 4a
2 6

(@  Show that the only answer fora is %

(b) Let u be the expected value of X.

Find P(X < u).

-17 -
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Question 23 (5 marks)

The diagram shows the graph of y =acos(bx+c)+d .

(a)

(b)

(©)

Mathematics Advanced Year 12 2022

/2 W /6

/6

m/ 3

State the range.

State the period.

Find the values of a, b, ¢ and d.

-18 -
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Question 24 (4 marks)

The lifespan in weeks, X, of a certain butterfly species is given by a probability density function.

Zsin(ﬁ—xj for 0<x<4
f(x)=48 4
0 for all other values of x

(@ In asample of 100 butterflies, how many are expected to live longer than three weeks?
Give your answer correct to the nearest integer.

(b) Itis given that a butterfly has lived for more than two weeks.

What is the probability that the same butterfly lives for more than three weeks? Give your
answer to two decimal places.

-19-
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Question 25 (3 marks)

A random variable Z is normally distributed with mean 0 and standard deviation 1. 3

The table gives the probability of this random variable being greater than different values of z.

z 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
P(Z > 2) 0.5 | 0.4013 | 0.3085 | 0.2266 | 0.1587 | 0.1057 | 0.668 | 0.0401 | 0.0228

In a hospital of 3125 patients, it is found that 708 patients have a body temperature higher than
36.8'C . The body temperatures are distributed normally with a mean x and standard deviation

03C.

Using the given table, find the value of 4, correct to two decimal places.

-20 -
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Question 26 (3 marks)

Archaeologists are excavating a rectangular site with dimensions of 150 metres by 60 metres. 3
The shaded region indicates the portion of the site that has been excavated.

| T
| |
|
|
25m 33m
18 m
60m NOT TO
18 m SCALE
17 m
266 m
|
‘/_\ |
| |
| |
150 m

Use the trapezoidal rule to best approximate the total area that has been excavated. Give your

answer 2 correct to the nearest whole number.

Question 27 (3 marks)

log, ¢ 3

simplify 2ols).

-21 -
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Question 28 (6 marks)

The base of an open topped toy box has length 25— x cm and width x cm. It has a total
external surface area of 300 cm?.

hcm < cm
25—x
2
(@)  Show that the height h of the toy box is given by h = % 2
(b)  Find the dimensions (length and width) of the base which give the maximum volume. 5

-22.



Amity College Mathematics Advanced Year 12 2022
Question 28 (continued)

End of Questions 28
Proceed to Booklet 2 for Questions 29-32

-23-
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Section Il extra writing space

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

-24 -
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Section Il extra writing space

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

YEAR 12 TRIAL

2022 EXAMINATION

Mathematics Advanced

Section Il
Answer Booklet 2

Booklet 2 - Attempt Questions 29-32 (26 marks)

Instructions e Answer the questions in the spaces provided. Sufficient
spaces are provided for typical responses

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.

e Write your NAME above

Please turn over
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Question 29 (10 marks)

Consider the function f(x)=e” —4e* -5.

(@ Solve f(x)=0. 2
(b) Find and classify the coordinates of the stationary point. 3
(c) Find the range of the function. 1

Question 29 continues on page 23

-27-
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Question 29 (continued)

(d) Find the interval for which the graph of the function is concave down. 2
(8)  Sketch the graph y =e* —4e* —5, labelling all important features 2
Ay
X
¢
\ 4

End of Question 29

-28-
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Question 30 (5 marks)

On his date of retirement Nabil has $650 000 in his superannuation fund. 5

His fund is earning interest at a rate of 0.5% per month. Each month, immediately after the
interest has been paid, Nabil withdraws $5000.

How many years, correct to one decimal place, will the fund last?

-29.-
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Question 31 (6 marks)

t

The concentration of a chemical in a container changes according to the formula C(t) =te 1,
where t is time in minutes.

(@) After how many minutes will the concentration reach its maximum? 2

(b)  Find the time when the concentration of the chemical decreases at the fastest rate. 3

(c) Find the maximum rate of increase.

-30-
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Question 32 (5 marks)

The graph of f(x)=3* —10(3X)+9 is shown below. Find the exact area of the shaded region. 5

ﬁ

y

371039 +9

-31-



Amity College Mathematics Advanced Year 12 2022
Section Il extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il extra writing space

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

2022 Mathematics Advanced Yr 12
Section | Answer Sheet

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

Select the alternative A, B, C or D that best answers the question. Fill in the response circle completely.

1 AO BO cO DO
2 AO BO coO DO
3 AO BO cO DO
4 AO BO cO DO
5 AO BO cO DO
6 AO BO cO DO
7 AO BO coO DO
8 AO BO coO DO
9 AO BO coO DO
10 AO BO coO DO

© Total Education Centre 2022 Multiple Choice Answer Sheet
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REFERENCE SHEET
Measurement Financial Mathematics
Length A= P(l+r)n
| =——x27r
Sequences and series
Area T,=a+(n-1)d
A=—xzr?
n n
S,=—[2a+(n-1)d |=—(a+l)
A=—(a+b) 2 2
T,=ar""
Surface area
A=27xr’>+2xrh
a(r"-1) a(1-r"
A=47rl’2 Sn: ( ): ( ),ril
r-1 1-r
Volume
1 S :i ri<l
V = 5 Ah 1-r ’| |
4
V=—nr
3
. Logarithmic and Exponential Functions
Functions
log. a* = x = a'°%”
X_—bi\/b2—4ac .
23 log, X = log, x
For ax® +bx? +cx+d =0: ) log, a
(Z+ﬂ+}/=—9 a><:e>(lna
a

aﬁ‘+ay+ﬁy=£
a

and affly = _d
a

Relations

(x=h)"+(y—k) =r?




Amity College

Trigonometric Functions

sinA:%, cosAza—dJ, tanA:ﬂ
hyp hyp adj
1 )
A==-absinC o
a __ b ¢ A g
sinA sinB sinC 1
c’=a’+b?-2abcosC
2 2 2
cosC=—a b —c 30
2ab 2
l=r@
1 60°
A:Erzé’ 1

Trigonometric identities

1
seCA=——,cosA#0

Cos A
cosecA:_L, sinA#0
sin A
cotA:C?LA, sinA=0

sin A

cos’ x+sin®x =1

Compound angles

sin(A+ B) =sin Acos B +cos Asin B
cos(A+B)=cos Acos B —sin Asin B
tan A+tan B

tan(A+B)= ——M—
( i ) 1-tan Atan B

2

If t :tané then sin A=
2 1+t
2

1+t2
2t

2

COSA=

tan A=
cos Acos B =%[cos(A— B)+cos(A+B)]
sin Asin B =%[cos(A— B)-cos(A+B)]
sin Acos B =%[sin(A+ B)+sin(A-B)]
cos Asin B =%[sin(A+ B)-sin(A-B)]
sin® nx :%(1—cos 2nx)

cos’ nx = %(1+ cos 2nx)

-36-
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Statistical Analysis

An outlier is a score
less than Q, —1.5x IQR
or
more than Q, +1.5x IQR

I =———

o

Normal distribution

-1 0 1 2 3

e approximately 68% of scores have
z-scores between —1 and 1

e approximately 95% of scores have
z-scores between —2 and 2

e approximately 99.7% of scores have

z-scores between —3 and 3
E(X)zy
Var(X)=E| (X -u)' |=E(X*)-4°
Probability
P(AnB)=P(A)P(B)
P(AUB)=P(A)+P(B)-P(ANB)

p(a8)-TACB) b0

P(B)
Continuous random variables

P(X £X)=If(x)dx

P(a< X <b)=| f(x)dx

D ey T

Binomial distribution
P(X=r)="C,p"(1-p)""
X ~ Bin(n,p)
>PX=x)

(1;) pPrA-p)"*x=01,...,n
E(X)=np
Var(X)=np(1-p)

Mathematics Advanced Yr 12
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Differential Calculus

Function Derivative
d , n-
y= (" =0t 0]
_ dy _dv du
y=t dx dx dx
dy dy du
ymgWu=fe  J= s
Vdu_ dv
y=- dy _ dx dx
Vv dx v?
y =sin f(x) %: f'(x)cos f(x)
y =cos f(x) %:—f’(x)sin f(x)
y =tan f (x) %: f'(x)sec® f(x)
y:ef(x) %: f!(X)ef(x)
dy f'(x
y=Inf(x) d—i:f((x))
y=a'®
dy ' f(x)
—=(Ilna) f'(x)a
™ (Ina) f'(x)
_ dy__
y=log, 1) dx (Ina)f(x)
—ain™ dy (%)
y=sin" f(x) &_m
— cost dy _ f'(x)
y=cos " f(x) &__m
y=tan™ f(x) dy__ T

d 1+ [F (0]

-38-
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Integral Calculus

n+l

/ " x =
jf(x)[f(x)] dx_n+l[f(x)] e

where n = -1

jf’(x)sin f(x)dx=—-cos f(x)+cC
I f’(x)cos f (x)dx =sin f (x)+c
jf’(x)secz f (x)dx =tan f(x)+c

I f'(x)e'@dx=e"" +c

00 4y
jf(x) dx=In|f (x)|+c

af(x)
j f'(x)a’¥dx=>—4+c¢
Ina

I¢dx:sin‘lw+c
2 —[f(0] a

4 F(x)
~dx==tan"——"+c¢
a’+[f(%)] a a

f ) 1

d d
Iud—\;dx:uv—jvd—zdx

b

b-a
f(x)dx =
! ()dx ==
where a =X, and b =X,

Mathematics Advanced Yr 12

{f@+fO)+2[f(x)+..+ f(x )]
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Combinatorics

n n
(X+a)n =x" +(Jx“a+...+( ]x”'ar +..+a"

Vectors

|g| = ‘x1+ yJ‘ = Q/XZ + yz‘
u .y:|g||y|COSt9 = XX, +Y,Y,,

where u=xi+Y,]

and v =X,i+Y,]

r=a+4b

Complex Numbers

z=a+ib=r(cos@+isin0)

— reiH

[r(cos@+ising)] =r"(cosng+isinng)

n,ind

=r'e

Mechanics

d’x dv  dv d(l Zj
dt dt dx dx\2
x=acos(nt+a)+c
x=asin(nt+a)+c

X=-n’(x-c)

-39- Mathematics Advanced Yr 12
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Section I
10 marks
Attempt questions 1-10

Allow about 15 minutes for this section

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

1 The first term of an arithmetic sequence is 12. The fifteenth term of the same sequence is 67.

What is the common difference of the sequence?

A 11 Q=17
3 am‘lé}
® s
14 Oz Ot (15-D 0
¢ 3 I63= 12+ 14d
»
14 d- &=

4

2 In the diagram, the graph of the circle with centre O(1,—-2) is shown.

Which of the following gives the equation of the circle?

A @) +(r=2)7 =25 €42 (o1 4 (g42)°= S
B.  (x-1+(y+2)Y =25

@ (x=1)’+(y+2)° =5

D (x+1)’+(y-2)" =5
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3 How many stationary points does the function f(x)=4x" —6x” +3x have?
\
A0 ) bt - i t3
: =3(4A- Lt 1)
C. 2
D. 3 0=3l’t7t"—41*')
. l VI
O‘ 4_11, _ 4_.x+ \/ 7[:: 1 Unﬁ onl <ol=
0= Lin-Y)"
4 Which of the following is equivalent to sec® x —sin” x —cos” x ?
A, tan’x+1 secn- 1t ban'
B. 1—tan’ x
Wb - ( St ©S)
C. tan’ x —1
(D.' tan? x =1t tan" -
= tan n

5 The diagram shows the graph of y=x"+bx+2.

y tp: A= 34 <0 (negetive)
A< §-4aC
_b
B-4xix2 de 7 <0
“
>p -3 -
b 1: ’3_2' 0
-8 <0 X
b <1adz .o b ¢alz
Which of the following could be the value of 5? Se6 D"i'j doie s b= 2

B
C.
D

2
-2
3
-3
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6 Given the function y = e which expression is equal to Z—y ?
—e X
-
x L
O 2 et
(1 —e )2 -2
‘ e*). 1-¢%)
B. 2 \‘j = -1 (l - ’
1-¢
A
)
C. —2 3 = ’_26/_’_2'
x\2 oL
(1-¢) (1-¢)
D. e
(1-€")’
b
7 What is .[4\/2x—3 dx? S 4(2.7(.'3) EQ
%
A L) e _oamd) g
2-%
B.
%( 2x-3 )3 +c
4 3
= & Ja) fC
C. 1 N
——+c
242x-3
o
g( 2x-3 ) +c
8 What transformation is required to produce the graph of y =3 from the graph of y=3"?
A.  Shift left by 3 units "
o . J=33
B.  Shift right by 1 unit
@ Dilate vertically by a factor of 3
D. Dilate horizontally by a factor of 3
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9 The heights of trees in a street are normally distributed with a mean of 270 cm and standard
deviation of 30 cm. A particular tree is taller than 92% of the trees in the same street.

Which shaded region most accurately represents where the height of this tree lies?

A.

Height s between

| o 2 sp abog

the maan

-+~
>
-+

200 250 300 350

270130 <he 270 1 60

200 <h< 33

200 250 300 350

200 250 300 350

200 250 300 350
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1

10 Which of the following represents the domain of the function f(x)= nGr—2) ?
n(x—
A. [2 oo)
’ 1
N1 >0 1>z
@ (2,3)U(3,) n (-2 % o A¥3
D. (3,00)
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you use this space, clearly indicate which question you are

answering.

e Write your NAME above

Please turn over



Amity College Mathematics Advanced Year 12 2022
Question 11 (4 marks)

The diagram shows the temperatures of two containers, C, and C,, after ¢ hours of the initial
measurement.

\.I.

80
701 C4
60
50
40
30
20 Cz

10

(a) State the linear model for the temperature of each container. 2

m\:;’j% = -5 b=10 Cl:"’5't+7o w

M= Bf?)-:*s , b= b0 C‘J. = "~3t1' BO @

(b)  For how many hours will C, be cooler than C,? 2

6176\ -
-3¢ tho= ~St+10 (U
2t = (D

-
-
2.

Ut

oo 5 houts ()



Amity College Mathematics Advanced Year 12 2022
Question 12 (2 marks)

Solve [3x-5| =l. 2
2
w4 e
\
3L-5= 7 - (31-5) 3
11§
1= L ® A= % m
Question 13 (3 marks)
(8)  Differentiate " . 1
Jl" JL-I
d () - e )
ol U/
(b)  Hence, evaluate Ixexzdx. 2
N1 N
A
= 3,206
1 7(:t T27)
= . [ € 40 !
il 2° 0 §
= 2 f ¢ - ¢ J
Y ~

-10 -
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For a sample of twelve students studying a certain course, the number of absent days and their
final exam scores are recorded.

(a)

(b)

Absent | Exam
Days Score

0 92

0 76

1 87

2 90

2 83

3 83

4 77

4 68

4 69

5 72

6 66

7 58

Determine the equation of the least-squares regression line, y = mx + b, for this data. State 1

the coefficients correct to three decimal places.

y= 35300 + §%0b6 0

State the gradient of the regression line and interpret the value of this gradient in the given

context.

gmlwm - -3.3%9 0

)

more  obsenteeism will vesule in less cmmuscore.

Another student studying the same course was absent for 10 days. 1

Calculate the predicted exam score for this student using your answer to part (a). Give your
answer correct to the nearest whole number.

-3879x 10 t §9.0b6b =50 (ﬁ
|4
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Question 15 (2 marks)

The curve y = f(x) passes through the point (0,1) such that f'(x) = 82x T 2
X"+
Find its equation.
YL Y
3: J Akt o /v M (o0.1)
l= 2 In(g0tr) tC
l;b.l: 95"t | —f‘/1)= Pl 1= 2In1 + C
4)( C= l N\
k51= 2 | e dx S L. (a0t | (V

“ \

U= 2 In(2a%1 )+ C,\/
v \

Question 16 (3 marks)

Sketch the graph of y = iz —1, labelling the asymptotes and axes intercepts.
X+

|
]
|
|
]
|
]
]
]
! Y-k
: RERT- e
. J 0tz
T 5 4 3 :2 1 1 g =
] N :j-’
--------1----- B B B B B B B B N B BN I B B (o‘[)
]
i 2
: 5 0= A+2
: 4 2 ’4'/
] l= X+2
]
-Sw 1+2=4
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Question 17 (3 marks)

Let 0<x<£.
2

Explain why the limiting sum 1+sin® x +sin® x +sin® x +... exists.

Hence, find the limiting sum in terms of x, leave your answer in the simpliest form.

V= Sy

0<A<3 /

e 0 < Sin& < |
gimnivnj Sum exisds . = Seda @

-13 -
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Question 18 (3 marks)

A table for the present value for an annuity of $1 is shown.

The present value of an annuity of $1

Period 1% 2% 4% 6% 8% 10%
1 0.9901 [ 0.9804 | 0.9615 | 0.9434 | 0.9259 | 0.9091
2 1.9704 | 1.9416 | 1.8861 | 1.8334 | 1.7833 [ 1.7355
3 2941 | 2.8839 | 2.7751 | 2.673 | 2.5771 | 2.4869
4 3.902 | 3.8077 | 3.6299 | 3.4651 | 3.3121 | 3.1699
5 4.8534 | 4.7135 | 4.4518 | 4.2124 | 3.9927 | 3.7908
6 5.7955 | 5.6014 | 5.2421 | 4.9173 | 4.6229 | 4.3553
(a) What would be the present value of a $5000 per year annuity at 6% per annum for six 1

years, with interest compounding annually? Give your answer correct to the nearest dollar.

(= 0.06 A= 5u0x 4913
0= b s $U69F ()
U/
(b)  An annuity of $2000 per quarter is invested at 8% per annum, compounded quarterly for 1
one year.

What is the present value, correct to the nearest dollar, of the annuity?

.................. £% =24 A= 2000 x 33671
4
(¢) An annuity has a present value of $46 000. 1

What is the amount of each yearly payment, compounded at 8% per annum, that is required
to accumulate this annuity after five years? Give your answer correct to the nearest dollar.

(= 3% 1% 3.9921 = 46000
n=5 _
1:%“52[ ()

- 14 -
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Amity College
Question 19 (3 marks)
Describe the three transformations which, when applied in succession, change the graph of 3
. . : +
y =2sinx to the graph with equation y =sin [x 3 ”j .

NP R—

PRIT1LD. S

@ Vertical  d:lation bj-Fac\Lor

5 )
v

lebt+. )
' U

®  tanslgtion A ynis

Question 20 (2 marks)
R

8 4 4
IfJ.f(x)dx:—7 and If(x)=6,ﬁndthevalueof If(x)dx.
0 0 8

(s, 4 (3
- Jo T I = J i)t ), 1) ak
m‘é-‘H‘Bﬁ
~~ 1= 6tx )
-13= X

§

!
J3t@lde = - |, 160 du
. ) -3 ()
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Question 21 (4 marks)

In a marathon, numbered flags are placed at regular intervals along the course. Flag number 1 is
800 metres from the start and all the rest are 500 metres apart.

(a)  Show that the formula for the distance, F/ , that a competitor must run to reach flag numlzler 1
: | d A
nis F =500n+300.
‘~ ‘~ Ny
o J00 500m 500m “--
l:n,: 'bn 1 (I/L")d =
=Rt (A-Dss0 7 FesSontzw (1)
= 00 1 500N - 500
(b) How many flags are needed if the length of the course is 10 000 m? 1
Fa=10 oo
............................................................. 10000 < 900N+ 3
n= 194 -
219 flags ﬂ
Jd |
(c) A runner retires from the race after completing 6000 m. 2

Find the nearest flag number and the runner’s distance from that flag when he retired.

Fu: 6’(])[)

booo = {oon t300 @

= llg

i [2¥h
0.4 %500 = 200 - N ~
200m

o 200m from Hhe 1™ Flag
@ \J
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Question 22 (6 marks)

Mathematics Advanced Year 12 2022

On any given day, the number X of times Aleeza waits at a red light while driving to work is a

random variable with probability distribution given by
X 0 1 2 3
2 f—
P(X = x) az 3L 7 32a 4a
2 6
(@)  Show that the only answer fora is 3 3
Suna NPT () f Q%5 as
L x ) 3av a=3Lay
l= & 1t 7 1 /A
1
Plx=3)= 4*3
o
=3 7| O
00k prssi ble

b= ba* +90* 1+ 1-32a + 244

(b)

= 156~-80+ | / \
0= (3a-1) [sa-1) /1 =3 enly.
) a:; a:—f:—'\ /
10,

Let u be the expected value of X.

Find P(X < ).
,,,,,, = ox (5) + Ix 3 —j— t 26— t3x4(3)
14 |3| P nI I‘T\
MT o ™~ 44 Y
3 =)
P(x <50 ) = |- P(x=3) (
@.6) .
l-i
S
SR Y
TS
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Question 23 (5 marks)

The diagram shows the graph of y =acos(bx+c¢)+d .

(a) State the range.

1
1.¢Y <3 of  [1,3]
D
(b) State the period. T 1
T S
b = [’ 3) <2 @
(c) Find the values of a, b, ¢ and d. 3
Pt (0.2)
o -gd= ” Y= 2 log (41t Q) + )
Vig=2 [
/ 2= 2 los (4x01O) t |
21t - I / R
F‘\T 2 R [ (9)
U p=4

o
1]
e

)

./
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Question 24 (4 marks)

The lifespan in weeks, X, of a certain butterfly species is given by a probability density function.

Zsin[ﬂj for 0<x<4

=18 4 )
0 for all other values of x , " / /

o 3 4+
(a) In a sample of 100 butterflies, how many are expected to live longer than three weeks? 2
Give your answer correct to the nearest integer.
[ 4
Plx >3) = )3 = Sin(F21) d
L =% i S
T % = %\{ﬁ:“‘st%l) 3 ﬁ) AN
3 X% _ _
= 7 |-t (n) + los (%)
(+) &
B N

S 24+ °T ao0.4b (1) 00X 0.136 % 15 buwerflies
| 4

(b) It is giventhat a butterfly has lived for more.thanstwo-weeks.

What is the probability that the same butterfly lives for more than three weeks? Give your
answer to two decimal places.

Phoz) N plxs
Plx>2)

e ()

P(x>2 !x_>z)

(1)
=X
~
x
\V)

N
S
(

0 4

Plxy2)= | Sin(E2)d _ >t %
‘ - L
"""""" < T-Frtostieyt tos (2 J 2
=z 2 -z

[

)
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Question 25 (3 marks)

A random variable Z is normally distributed with mean 0 and standard deviation 1.

The table gives the probability of this random variable being greater than different values of z.

z 0 0.25 0.5 0.75 1
P(Z > z) 0.5 ]0.4013 | 0.3085

1.25 1.5 1.75 2
0.2266 | 0.1587 | 0.1057 | 0.668

0.0401 | 0.0228

In a hospital of 3125 patients, it is found that 708 patients have a body temperature higher than

36.8 C . The body temperatures are distributed normally with a mean ¢ and standard deviation
0.3C.

Using the given table, find the value of u, correct to two decimal places.

P(T >36.8) = 3

)
o
[
N
—
o
S

M= 3658 (1)
S0 P(Z20.75) = 0.1266 [
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Question 26 (3 marks)

Archaeologists are excavating a rectangular site with dimensions of 150 metres by 60 metres. 3

The shaded region indicates the portion of the site that has been excavated.

| I
|
|
l
25 m 33m
18 m
60 m NOT T()
18 m SCALE
17 m
26 m
|
| |
N N
150 m

Use the trapezoidal rule to best approximate the total area that has been excavated: Give your

answer 2 correct to the nearest whole number.
P35S

x| 0 [&sTs [inslise | N
1
0 |42 |54 [26]|0 | VY

Y
e 3. ‘1 ] ‘d,, ‘53
2547 23t 1348

A- 3 L Jot Je t 2% (4,tYt Ys) ()
m[ow,uzx.(ufsqfsn] = 513730
* 0

Question 27 (3 marks)
log, ¢ 3

Simplify 2l
log, ©

- a 1%,0 + 109, (%)
_ logc

= a IDﬂb(u-;) @

logl C
0 IDjba

8 € ’

0
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Question 28 (6 marks)

The base of an open topped toy box has length 25— x cm and width x cm. It has a total
external surface area of 300 cm?.

h cm < em
25-x
?—25x+300
(@)  Show that the height / of the toy box is given by & = % .

QA =300

SA= ax h(as-2) + 2xha + A[as-2)

300 = 50h -1hx t Zxh+ 29X -2a* @

300 = -a* 252+ 5ok

At- 2521 1300 = 50k,

ooh. _ -saixpo ()
5D e

(b) Find the dimensions (length and width) of the base which give the maximum volume.

1

V= Lbh

‘ A*-251 4300
= 1(25-2).° 50

............................ = 50 (250-2") (2%-2%1 t300)

U250t V= 2% 25 300

@'z 5.4 IN\y'z 2x-25

dv - (21-25)
rot ;B—D(m-zs)uﬁx-x”)*r (25-22) (%251 +300)) @
<5

o (a1 -25)(951=2* - 1* +25-300)

gz 5L0 ...... (L2L-25) (-2 +501 -300 )

0= (1 -25) (22 - 501 +300 ) / o base . A 25-x
0= 2(2%-25)(2-15) (1-10) 15, 10 0
i:%.é. A=.15., .. .2=.10 @ l 15.cm BJ 10cm.

iy lmax l Max

!

)
V-249.219 V=450 =450 /

0k  desk Using V' (table) |

-22 -
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Question 28 (continued)

End of Questions 28
Proceed to Booklet 2 for Questions 29—-32
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Student NAME:

YEAR 12 TRIAL
EXAMINATION

2022

Mathematics Advanced

Section Il
Answer Booklet 2

Booklet 2 - Attempt Questions 29-32 (26 marks)

Instructions e Answer the questions in the spaces provided. Sufficient
spaces are provided for typical responses

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.

e Write your NAME above

Please turn over
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Question 29 (10 marks)

Consider the function f(x)=e —4e" 5.

(@) Solve f(x)=0. ,
‘e"' (.l:e,L
)= - -5
= (u-5)(ut)
U=5 o u=-l
Pl=5 0f €1= -\ m\
(U
A= |n% no..sol X .

0

(b) Find and classify the coordinates of the stationary point. 3
o\ A -
f= " -4 -5

AR T T

0.- 26" (p*-2) P N\ PR Vi
/ ) ( J';u (In2)= {gm’)z - ‘er
=0 €'-1=0 \ = =X )
no_sol? 0“:2@ =% >0\ MIV!W
[ A=1nZ
(ﬂ:. -9 J (in2,-9) isa ihin +p.

0

(c) Find the range of the function. 1

Kaw&g : [-‘i,oo)

R Y42-9 @

Question 29 continues on page 23

-7 -
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Question 29 (continued)

(d) Find the interval for which the graph of the function is concave down. 2

£'2) <o

fllan: 4 - 407
W) -t Lo
de* (e -1) 40
/

30*=0 0= :

L A=In | 0 (D

V), : -
=0 S 140 (oncave down.

&
N

(¢)  Sketch the graph y =e™ —4e" —5, labelling all important features

Ay

if pt (0.-%)

tp ) (2, -9)
049

1-t (ns.0) (@
I 6

In5
‘A-W (0,-3)

hs a2 — -0

J— -5

(mz,-9)

©)
!

Lowect ng{)p b £p

<)
(

Cotrect 05y

End of Question 29
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Question 30 (5 marks)
On his date of retirement Nabil has $650 000 in his superannuation fund. 5

His fund is earning interest at a rate of 0.5% per month. Each month, immediately after the
interest has been paid, Nabil withdraws $5000. . 5
(= 1405% = 0°

How many years, correct to one decimal place, will the fund last?
Ri= 650000 = 5000
A= A r - 5opp
= booooor* - B0po (- 8000
By - Ayt - 5Bxo
= 6500002 - 5000 (* ~ 5000 ¢ - D000
C= 65000002 - Bopo (1Pt t1)

r 2
Moz 50000 (™ - B0 (1ect -—+("") U
F\n:\) O S
0= 65000 (" = 5000 l\%") -,
002 X.0.005 A |
)= 650000 (1003)" - 5000 (%) o968

0= 390 (Loos)' ~ 5ooo (1:00s5™) t 5000

1750 (1005 = 5000

0

20
loos" =

N b)) < In(los)

N=_20- 4753996 1)
Y,

s N2 200 months

n: '7~5 ‘j(’a(S' @
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Question 31 (6 marks)

t
The concentration of a chemical in a container changes according to the formula C(z) =ze '°,

where ¢ is time in minutes.

(a) After how many minutes will the concentration reach its maximum? 1 2
L. u:'t A \‘:e )
e Y S e
C=te u=| "V=-1¢
_'t -"DL
R IR, N
(S 10
+
it Pl e =0 of T t1=0
L
-/ ('lot‘rl) ( no_sol2 t=10 @
4320 - S— @ ) t |19 lioll
0= ¢ ('ﬁ t1) J cClt)o |~ . maxa t=IDmin.
/7 \
(b) Find the time when the concentration of the chemical decreases at the fastest rate. 3
, o =Tt
¢t = ¢ (wt) us €\ V=it
-
| | 0t AN AN @ l/‘:--l\l')e /&\[':-E
| - A
= we "t we (wto) —
+ . e lo:O ot t2 M
L,
= e (\-/+ ot ) no_ <ol X t=120
Lo heace : £ = 154
' -0 —
= v (wet) [ i helw]a ot o) Inf.
-y ¢l -Tol4
et (5t / . 0
O=10¢ (:of’rz\)/ ~ o decese ax fistes
fole ad =20 min
1

(¢) Find the maximum rate of increase.
§=0
¢'(t)=0 only have on¢ ol k=20
o However ok t=20 vale &b decarease icat m‘lxx.imum...ﬂ.ﬁ...( ...... f a&e&wL) .................................

W\O\XTMBOJ(IY\CIEIASPCMOIIUhappenmuhallbl : @

-30 -



Amity College Mathematics Advanced Year 12 2022

Question 32 (5 marks)

The graph of f(x) =3 —10(3x ) +9 is shown below. Find the exact area of the shaded region.
y
37 10(3%) +9
<
0 2 ¥
let ue g
-lnk
4
0= U'- (0ut A zmcmoastms B
0= (u-1) (u-) | e 1D
-z - -
U=q ol U= | \ A RnE /
37L:q 37\:! \
- 3
iz %o O \ A BER- ()

\
Area s under Ho  X-axis. \

L So 32 o)+ da 0) \\
2
2\ 71) 0 \
= [ 37 B 1-@1-' \
L 21In3 In3 A2 \
| %o \
= / 3 10 45) (37 w6 g }
| 2In3 m3 7/  \ain3 In3
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Section II extra writing space
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STUDENT ID

2022 Mathematics Advanced Yr 12
Section | Answer Sheet

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

Select the alternative A, B, C or D that best answers the question. Fill in the response circle completely.

1 AO BO cO DO
2 A O BO coO DO
3 AO BO cO DO
4 AO BO cO DO
5 A O BO cO DO
6 AO BO coO DO
7 AO BO coO DO
8 AO BO cO DO
9 A O BO cO DO
10 AO BO coO DO

© Total Education Centre 2022 Multiple Choice Answer Sheet
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REFERENCE SHEET
Measurement Financial Mathematics
Length A :P(1—|—]/')n
[ =—x27xr
Sequences and series
Area T, =a+(n-1)d
0
A=—xzr’
36 n n
h S”=—[2a+(n—1)d]=—(a+l)
A=—(a+b) 2 2
T =ar"’
Surface area
A=27r* +27rh
n _1 l_ n
A=47Z_r2 Snza(r )=a( r),ril
r—1 1-r
Volume
V= lAh S = IL’ ri<l1
3 -7
4
V=—nr
3
. Logarithmic and Exponential Functions
Functions
log a* =x=a"%"
re —b+~b* —4ac 8o
24 log, x = log, x
Forax’ +bx* +cx+d =0 0g,a
a-}-ﬂ-}-}/:—é axzevlna
a

aﬂ+a7/+,87=£
a

and afly = 4
a

Relations
(x—h)2 +(y—k)2 =7
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Trigonometric Functions

) dj
smA:@, cosA:ﬂ, tanA:ﬂ
hyp hyp adj
1 )
A=—absinC i
2 2 45 |
a _ b _ C 45° .
sin4 sinB sinC 1
¢’ =a*+b*—2abcosC
2 2 2
a +b"—c 30°
cosC=————
2ab 2 V3
[=r0
1 60°
A=—r'0 1
2
Trigonometric identities
secA= ,co08A#0
cos A
1 )
cosecA=——,sinA#0
sin 4
cosd .
cotd=——,sinA4#0
sin 4
cos’ x+sin’ x =1
Compound angles
sin(A+B):sinAcosB+cosAsinB
cos( A+ B)=cos Acos B—sin Asin B
A+ B
tan (A + B) _ fand+tan’s
1—tan Atan B
Ift:tané then sin 4 = 212
2 1+¢
1-#
cos A4 = >
1+¢
tan 4 =
1-#

1
COSACOSBZEI:COS(A—B)+COS(A+B)}
sinAsinB=%[cos(A—B)—cos(A+B)]
sinAcosB:%[sin(A+B)+sin(A—B)]

1
cosAsinB=E[sin(A+B)—sin(A—B)]

) 1

sin? nx = E(l —cos 2nx)
2 1

cos nx=§(1+cos2nx)

-36-
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Statistical Analysis

An outlier is a score
less than Q, —1.5xIQR
or
more than O, +1.5x IOR

Normal distribution

- | | | : | | |

1 2 3

e approximately 68% of scores have
z-scores between —1 and 1

e approximately 95% of scores have
z-scores between —2 and 2

e approximately 99.7% of scores have
z-scores between —3 and 3

E(X)=pu

Var(X)=E[(X - u) |=E(x?)- 4

IS |

Probability
P(AnB)=P(4)P(B)
P(AUB)=P(A)+P(B)-P(ANB)

p(A|B):%, P(B)#0

Continuous random variables

P(XSx):jf(x)dx
P(a<X <b)=[f(x)dx

Binomial distribution
P(X=r)="Cp"(1-p)
X ~ Bin(n,p)

= P(X =x)

(;l) p*1—-p)"*x=0,1,...
E(X)=np

Var(X)=np(1-p)

n—-r

Mathematics Advanced Yr 12
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Differential Calculus

Function

y=7(x)

y=g(u),u=f(x)

u
y=—

%
y =sin f(x)
y =cos f(x)
y =tan f(x)

ef(X)

=Inf(x)

y=a/®

_ (Ina) f'(x)a’™
dx
y=log, f(x)

y=sin" f(x)
y=cos ' f(x)

y=tan" f(x)

Derivative

§=nf'(x)[f(x)]"_l
X

dv dv du
—=u—+v—
dx dx  dx
dy _dy du
dx du dx
yau_ v
Q dx dx
dx v

Y _ riycos £(x)
dx

j—y=—f'(x> sin £ (x)
X

Y _ rwsec® £(x)
dx

dy A C))
—=f(x)e
y f(x)

dy_ ')

dx  f(x)

dy_ ')

dx (ln a)f(x)
dy_ ()
dx - i-[f]
P AC))
dx N-[foT
dy_ f')

dx  1+[f(0]
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Integral Calculus

If'(x)[f(x)]" de o L[f(x)]nﬂ '
n+l1

where n = —1
j F'(x)sin f(x)dx =—cos f(x)+c
j F'(x)cos £ (x)dx =sin f(x)+c
j F'(x)sec® f(x)dx = tan f(x)+c

J.f'(x)ef(x)dx =/t

J&dx:

09 In|f(x)|+c

Sf(x)

+cC

[ 1" Vdx ==

Ina

j—f’(x) dx =sin™' A +c
@ ~[f@] @

'[ S ) dx=ltan_1M+c
a’ + f(x)] a a

J.u%dx uy — jv%dx

J £ (o =

where a = x, and b = x,

Mathematics Advanced Yr 12
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Combinatorics

Vectors

e e
u-y= |L~¢||\~/|cos6’ =XX, + V1 V5,
where u = x,i +y, j

and v=x,0+y,Jj
r=a+Ab ~

Complex Numbers

z:a+ib:r(cos¢9+isin0)

i0
=re'

[r(cos@ﬂ'sin (9)]n =r" (cosnf+isinnd)

n _in@
=r

Mechanics

d’x dv  dv d(l zj
—2:—:V—:— —Vy
dt dt dx  dx\2
x=acos(nt+a)+c
x=asin(nt+a)+c

¥=-n’ (x—c)
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