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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 area of the triangle shown below is:
12 cm
8cm
60°
15cm

A.  30cm?

B. 243 cm’
C.  30V3cm?
D. 52cm?

2 Find the 30" term in the sequence —8,—2, 4 ...

A. 166
B. 172
C. 1392
D. 2370



3 Which of the following is a graph of a one-to-many function?

A. B.

4 Find [306¥*5) gy

A. 3(6x+5)
In3 +C
B. 3(6x+5)
61n3 +C
C. 3(6x+5)
C
In18 T
D. 18(6x+5)
—+C
In3 T




5 The graph of a function y = f(x) is shown below.

Which of the following is the graph of y = f'(x)?

A. B.




6 The height of 400 students were measured. The results are displayed in the cumulative
frequency polygon shown below.

400
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100
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Height (cm)

The interquartile range of the height of the students is.

A. 36
B. 38
C. 100
D. 200



7 Which of the following best represents the graph of (3x)? + y? = 36?

A. B.




8

Jim sorted out his toys by their features, as shown in the Venn Diagram below.

Given that Jim selects a toy with wheels, find the probability that it also makes sounds.

A 3
8
B. 3
14
c. 5
14
D. 5
44

The diagram shows the graph of an even function y = f(x). The function is made up of a
semicircle in the middle and two parabolas on either side. The area of the shaded region is 2.

6

5

8
What is the value of f f(x) dx correct to 1 decimal place?
-8

A. 17.1
B. 20.6
C. 33.1
D. 363



10 The graphs of y = f(x) and y = g(f(x)) are shown.

y=fx) ) y=9( ()

:

NS

Which graph best represents y = g(x)?

A. B.

\ M

B4




Question 11 (2 marks)

3x + 2 1-2x
Solve TS = 8.

Question 12 (2 marks)

12 +/32
32

Given that = a + bV2. Show that a = %and b= 2.

-12 -



Question 13 (3 marks)

Owais has two balloons, Balloon A and Balloon B. Initially Balloon A is filled with a volume,
V, of 800 cm3 of air and Balloon B is empty.

Owais accidentally puts a hole in Balloon A, which causes it to deflate over t seconds, as
shown in the graph below.

Volume (cm?)

20 25 30 35 40 45
Time (s)

(a) At what rate is Balloon A deflating?

(b)  After 10 seconds of Balloon A deflating, Owais’ mum starts to inflate Balloon B. She
does this at a rate of 40 cm?/s.

By drawing a line on the grid (above), find the value of t when the two balloons contain
the same amount of air.

-13 -



Question 14 (3 marks)

Find the equation of the polynomial with degree 6.

(0,8)

(4.0) '

— (-1.0) e
(1,0) _

-14 -



Question 15 (4 marks)

The probability that Darcy wants to play with a football outside on any particular day is P (F).
The probability that it rains on any particular day is P(R).

1

Itis given that P(F) ==, P(F N R) == and P(F' N R) =+

(a) Is Darcy wanting to play with a football outside independent from whether or not it is
raining? Justify your answer.

(b)  Given that these probabilities stay the same every day, how many days would it take to
ensure a 98% chance of Darcy wanting to play football at least once?

-15-



Question 16 (3 marks)

(@)

.o d 3 4
Fmddx(x + 1),

(b)

Hence, find [ 4x%(x3 + 1)3 dx.

-16 -



Question 17 (5 marks)

On any given night, the number X of times that Isaac wakes up is a random variable with
probability distribution given by:

x 0 1 2 3 4
P(X =x) 0.05 0.3 0.42 0.2 0.03

(a)  Show that Isaac’s parents should expect him to wake up 1.86 times a night.

(b)  Calculate the standard deviation, correct to one decimal place.

(c)  Find the probability that Isaac wakes up greater than the expected number of times for
three days in a row.

-17 -



Section II extra writing space

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

-18 -



Question 18 (4 marks)

Henry is going on a bushwalk. He walks 3 km on a bearing of 060°T from his car, C, where he
reaches a lookout, L. He then walks 2 km on a bearing of 110° to a rockpool, R.

N NOT TO
/N SCALE
N
N
/N /N
L)110°
3 km 2 km
60° o

Find the shortest distance that Henry needs to walk to return to his car and the bearing that he

would be walking on from the Rockpool (to the nearest degree).

-20 -



Question 19 (4 marks)

Elena buys a car for $25 000 and repays it over 4 years through equal monthly instalments. She is
charged interest at 7.8% p.a. compounded monthly on the reducing balance loan.

Using the table of present value interest factors below, where r represents the monthly interest and
N represents the number of repayments:

Table of Present Value Interest Factors

r 0.0060 0.0065 0.0070 0.0075 0.0080 0.0085
N

45 39.33406 38.90738 38.48712 38.07318 37.66545 37.26383
46 40.09350 39.64965 39.21263 38.78231 38.35859 37.94133
47 40.84841 40.38714 39.93310 39.48617 39.04622 38.61311
48 41.59882 41.11986 40.64856 40.18478 39.72839 39.27924
49 42.34475 41.84785 41.35905 40.87820 40.40515 39.93975
50 43.08623 42.57113 42.06459 41.56645 41.07653 40.59470

(a)  Calculate the monthly repayment that Elena must pay to complete the loan after 4 years.

(b)  Calculate the total interest paid over the life of the loan.

-21 -



Question 20 (3 marks)

4
Find the equation of the tangent to y = xx: at the point (2, —4).

Question 21 (3 marks)

For which values of k does y = 2x? + kx + 8 have real roots?

-22 -



Question 22 (6 marks)

Aimee was baking some biscuits. She decided to make different sized biscuits, B, in grams and
compare the time taken to bake them, t, in minutes. Aimee recorded her results in a table of
values.

She then calculated the least squares regression line to be t = 1.23B — 7.13 and Pearsons
correlation coefficient to be r = 0.992.

However, after doing these calculations she accidentally spilled her coffee on her notes and now
can not see the row where she recorded the biscuit sizes. Conveniently she did not spill any
coffee on the row where she recorded the time take to cook. Her table of values (with coffee
stain) is shown below.

Biscuit

Size (B)
Time to
cook (t)

Aimee knows that in any bivariate dataset, the least squares regression line passes through the
point (X, y), where X is the sample mean of the x-values and y is the sample mean of the y
values.

(a)  Use this information to find the average weight of the biscuits.

(b)  Describe and interpret the gradient of the least squares regression line with reference to the
context given.

Question 22 continues on the next page.

-23 -



(c)  Aimee uses the least squares regression line to estimate the time that it will take a 50 gram
biscuit to cook. Discuss her use of the least squares regression line to estimate this value.

Question 23 (2 marks)

The parabola y = x? — 4x meets the line y = 2x — 5 at the points (1, —3) and (5, 5) as shown
in the diagram.

(5,5)

Find the area enclosed by the parabola and the line.

-24 -



Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Booklet 3 — Attempt Questions 24 — 29 (25 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.
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Question 24 (5 marks)

The graph of the function f(x) = x3 is translated up 9 units, left 4 units, then dilated vertically

1
by a scale factor of > to make a new graph, g(x).

(a)  Find the equation, g(x), of the new graph.

(b) A point P(a, b) on f(x) is transformed to the point Q(—1,12) on g(x).
Find the values of a and b.

-28 -



Question 25 (2 marks)

The difference in sound levels in decibels (dB) can be modelled by the equation
I
D, =D, = 1010810(1_)
1

Where D; and D, are the sound levels and I; and I, are their respective sound intensities
measured in watts/m?.

A conversation has a sound level of 60 dB. A vacuum cleaner has an intensity that is 100 times
more than the conversation. Calculate the sound level of the vacuum cleaner.

Question 26 (3 marks)

Given 2log, y —log, 8 +log, x = 2, show that y = 8—\/‘1_5 .

-29 .



Question 27 (6 marks)

Anubhav is doing some research on the number of patients emergency waiting rooms across all
NSW hospitals at any given time. He notices that the number of patients, P, can be modelled by

the function M(t) = a cos(%t) + b, where t is the time since 12 am. The maximum number of

patients is 2500 and the minimum is 700. The graph of P(t) is shown below.
P(t)
2500 =

700—

|-t
0 c
(a)  What are the values of a and b in the equation and ¢ on the graph?

(b)  Between what times (to the nearest minute) each day are there less than 1000 patients in
emergency waiting rooms across all NSW hospitals?

-30 -



Question 28 (5 marks)

Carlisle is playing a game, in which he has to position a bomb anywhere on a number plane.
When the bomb explodes it will kill anything within its circular blast zone.

(a)  Find the position that Carlisle placed the bomb on the number plane and the radius of its 3
circular blast zone, given its’ blast zone has an equation x? — 20x + y2 + 10y = —76.
(b)  Determine if an enemy located at the coordinates (2, —4) will be killed when the bomb 2

explodes. Justify your decision with a diagram and/or calculations.

-31 -



Question 29 (3 marks)
Let f(x) =+vV3x —15and g(x) = —6x — 4.

(a)  Find h(x), where h(x) = f(g(x)).

(b)  State the domain for h(x).

-32-



Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Question 30 (2 marks)

Jacinta is gifted $5000 from her grandmother. The money is invested for 18 years, earning
7% p.a. in interest, compounded monthly. Calculate the effective annual interest rate of the
investment over the 18 years. Answer as a percentage correct to two decimal places.

Question 31 (8 marks)

Ashley borrows $500 000 from a bank in a reducing balance loan for which she is charged an
interest rate of 6% per annum, compounded monthly. At the end of each month Ashley is
required to make a repayment of $4000.

The amount in the account immediately after the nth repayment can be determined using the
recurrence relation

A, = A,_1(1.005) — 4000
wheren = 1,2,3...and 4, = 500 000.

(a)  Use the recurrence relation to determine the amount of money owing immediately after
the third repayment.

Question 31 continues on the next page.

-36 -



(1.005™ — 1)

(b)  Show that A, = 500 000(1.005)™ — 4000
0.005

-37-



(¢)  Hence, find how many months it will take for Ashley to repay the $500 000.

Question 32 (13 marks)
Let f(x) = 3x3 e*.

(@)  Show that f'(x) = 3e* (3x? + x3).

Question 32 continues on the next page.

-38 -



(b)  Find any points of inflection of f(x).
(You may state the values of the points correct to 1 decimal place.)

Question 32 continues on the next page.

-39 .



(c)  Show that the only stationary points of f(x) are (0,0) and (—3, —81e~2) and determine
their nature.

Question 32 continues on the next page.

- 40 -



(d)

Hence sketch the curve of f(x) = 3x3 e* for x < 1, showing any stationary points,
points of inflection and intercepts with the axes.

-4] -
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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 area of the triangle shown below is:

12 cm
8cm

A. 30cm® \
P\ =% "’*\\OZ\\{\L

B. 24v3cm?
R RN
@ 3043 ecm? - 5«@) QSB g;\h(ég
D. 52cm? < g?O ¥ %
=0z

2 Find the 30" term in the sequence —8, =2, 4 ...

@ w=-9, d=6

B. 172

C. 1392 T?)@: -% 4 (30'"BX6
D. 2370 - \@6



3

Which of the following is a graph of a one-to-many function?

@

B.

Find [ 3(6%* *+5) gy

A.

3(6x + 5)

In3
3(6x + 5)

6In3
2(6x + 5)
In 3
18(6x + 5)
In3

=l

e

L

+ €

e




5 The graph of a function y = f(x) is shown below.
4 { f |
: |
f
|
| |
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\JO
. v\‘ewé\\pv ! % SW\A \ =
Cec 2(5@ ()(Q‘W Py, | %m\ PR
| oy /
C Py below 1 abovs (hobl  (iba
Tor M NS X0k |k iy =
g Ko AXIS

Which of the following is the graph of y = f'(x)?

~

N

T
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6

=

C.

—”

g o w()

The height of 400 students were measured. The results are displayed in the cumulative
frequency polygon shown below.
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7 Which of the following best represents the graph of (3x)? + y? = 36 . zZ
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8 Jim sorted out his toys by their features, as shown in the Venn Diagram below.

Makes Sounds

A- 3 .
8 Ak )
B 2 ) 64t \
- 14 CH S
14
St
D. 5
44
9 The diagram shows the graph of an even function y = f(x). The function is made up of a

semicircle in the middle and two parabolas on either side. The area of the shaded region is 2.

8
What is the value off f(x) dx correctto 1 decimal place? |
-8 ._.J

@ e = +{chwe A== Q’HF
B. 206 —— \ﬁ}\ v ‘

33.1
36.3



10

The graphs of y = f(x) and y = g(f(x)) are shown.

y=f)

y = g{f(x)




2024 Trial H 10 Working OQut
y = f(x) means substitute x-values into f(x) to get y-values.

y = g(f{(x)) means substitute x values into f(x), then substitute these
f(x) values into g(x), to get the final y-values.

Now let’s test a point, say when x = 0.5.
x=05- f(x) = 04and g(f(x)) = 0.2

Soy = g(x) should include the point (0.4, 0.2).

(As stated above, fory = g(f(x)), substitute the f(x) values into g(x))
Option A: x = 0.4 - g(x) = 0.2

Option B: x = 0.4 — g(x) = 0.001 (Eliminate this option)

OptionC: x =04 - g(x) = 0.2

OptionD: x = 0.4 —» g(x) = 0.25 (Eliminate this option)

We now have Option A and C left.
Let’s test another point. say when x = —0.5.

x=05-f(x) = —~03and g(f(x)) = 0.175

Soy = g(x) should include the point (0.3, 0.175).
(As stated above, for y = g{f(x)), substitute the f(x) values into g(x))

Option A: x = —=0.3 - g(x) = 0.175
OptionC: x = —=0.3 - g(x) = —0.001  (Eliminate this option)

Therefore, Option A must be correct.
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Question 11 (2 marks)

3x+2 1-

Solve - =8
5 3
?ﬁauﬁ S “ngiw%\f\;\ W] clare.
M %
omikete Dn\\\ P\ﬁ !Qm\mr\\
\“l\/(v ¢ o =9 ¥10y =120 PO AED 5Jrfxbﬁ lal J\l
| HJ ﬂj{fﬂ&\\f\g{h
ix = 119 ()
® = M
\q

Question 12 (2 marks)

Given that 123}j§=a+b\/§. Show that @ =+ and b = 2
LA FADY < E k\(ﬂ/lw s 4 %HQ \ QUQSM@M
AL N2 N ot %hdr,\\ dm{
- [ . I@; ‘H/‘-L Vﬁ
ASEES! ﬁ
a 20t s b char
L (/v E=) rr\,
=1 )__5 4 5
1 =L
e t/a ; =

« 1



Question 13 (3 marks)

Owais has two balloons, Balloon A and Balloon B. Initially Balloon A is filled with a volume,
V, of 800 ¢m3 of air and Balloon B is empty.

Owais accidentally puts a hole in Balloon A, which causes it to deflate over t seconds, as
shown in the graph below.

-800

S ey PR, - Si S —

__________ -

[T o]| | ] IN——

400 |-

Volume (cm?)

300

200

} s L ——

25 30 35 40 45

20
Time (s)

(a) At what rate is Balloon A deflating?

N = :ll:L = M- ¥0 :

L O nN-S — =10 Ci '1L!5

(b) After 10 seconds of Balloon A deflating, Owais’ mum starts to inflate Balloon B. She
does this at a rate of 40 cm?/s.

By drawing a line on the grid (above), find the value of t when the two balloons contain
the same amount of air.

. B e B s
T0un / S = e NS $€pnds

f__q'z"\ 8 o |
T= LU S0 0andS

- 13-



Question 14 (3 marks)

Find the equation of the polynomial with degree 6.

Y=o (7t+l)(_)t-l)3(x—q)" 2 marks for
idmﬂfging rogls _and

substitute  (0,9) respective powers.

8= a(0+)(0-1)®(0-4)*

4= a (l)(-l)’(—q)"

$= a(-Ib)
S0= -3 | _mark  fov
6 calclaling  ‘a’
= - | :
2
e ol () (x=1) (x-4)°

< =



Question 15 (4 marks)

The probability that Darcy wants to play with a football outside on any particular day is P(F).

The probability that it rains on any particular day is P(R).
It is given that P(F) = g P(F n R :% and P(FF N R) = Ti'

(a) Is Darcy wanting to play with a football outside independent from whether or not it is 2
raining? Justify your answer.
P(R=2 , P(E)=1 , P(FOR')=1 , P(FnR')=1
3 3 2 4
"1 = P(FAR) = P(F)- P(FOE')
e X R\ £ & ]
) ("5/ ) s =& | mark Caldulahng
il = b additional probobl ities
P(e) = |- (a+h)
= Yy
P(Fne) = P(F)xP(e)___or_ P(FUR)= pP(F)+ P(r) - P(FAR)
LHG = Ve LhY = 3y | mark
KNG = 27 x V4 RHG = 25 + 4 N, Jush by evenls ave
= Jp = LHG ) = 34 = LHs ind¢pengtent .

Narty _wenting to _play footloall _outside is_independent
of The weathey.

Given that these probabilities stay the same every day, how many days would it take to

(b)
ensure a 98% chance of Darcy wanting to play football at least once?
whn
| - P(F) "= 0.9%
| = (L)"‘ =_0.9% |_mark_forming
2 eguation_reguived
()" = 9.02
\3/
lO@J_O-OZ:- [ mavk for Mi"j'
. log _laws
n_= 100.0.02
09 (%)
= 2%.%6
LT .



Question 16 (3 marks)

s & poB 4
(@ Find = (x> + 1)*.

d (x241) 4(13 21) 439’13

As( " :

= (2x” (13-“)#

¥ TJuis (;)uuH’ioﬂ wds ool well

(b) Hence, find [ 4x2 (x> + 1)° dx.

}‘ 411\/134 l)'; oli =

[ 1111(13-1—\); ol

[
& F
< 1 /a3t ¢ ¢
L .
7 1
|
J Som S—‘fuc&l‘/\—"i'g
Somd_ 8
¢ Aacksrts forgot Hoe TC
lhaA
Hu
jnw(;’éd
value
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Question 17 (5 marks)

On any given night, the number X of times that Isaac wakes up is a random variable with
probability distribution given by:

X 0 i 2 3 4
P(X = x) 0.05 0.3 0.42 0.2 0.03
(a)  Show that Isaac’s parents should expect him to wake up 1.86 times a night. 1

E(x) = [0x0.5)+ (1x03)+f2x0.42) « (3x0:2) -f-(4 » 0:03)

= lc % (:J
/Vla( bos S’ Comepnts TLQS z? U-&«k—hff’?’l W) [I},»ruz weld .

(b) ()Jalculate the stfndard dgirlatlon correct to one decimal place. — i 5 g dé’ fs
Methot: Nae (XFE (X*)-[E(X))"  or AL
NFLU ,f’(‘f}L

ar@): OxD.05 4+ FrDed > T %0.$% % 825 0,34 4 x0.03 . /~

= 426 - 156"
- 0.5004
=VO0.5004 =0.5%%6S. . = ©.9 (to 1 dp)
f/m"‘l x—p | O-t%L| [-1.56 [ 2-U%L [3- L&t [4- .56
(x-pY* | 2459k | ©.73% | 0.0% | (- 2996 | 4. 5796
p(z) | o-05 0.3 ©.42 | 0.2 0.0>

Var(x) = (3.4576x0.05 )+ (0. 7396 x0.3) ¢(0.0196 x 042 ) 1 (12776 %C. 2)+ (% 5 1%

(c)  Find the probability that Isaac wakes up greater than the expected number of times for B_j] §004
three days in a row. =\ 0. 504

= O.C1
T P(x>la€sé>’- P(y;'z) A Some (‘I-G\G?f
' ! C - By
" (‘f‘r/\a?:djlu"}’i = 0.42 + ©.440.0% i—ﬁ:d/é; i‘i_{
«//ﬁ/) not = 0« L5 Sart wbed
done well, " g

~

v -y
F‘( 3 Aajs n_A rgw) s 0:.68

= [P
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Question 18 (4 marks)

Henry is going on a bushwalk. He walks 3 km on a bearing of 060°T from his car, C, where he

2 2 | 4
reaches a lookout, L. He then walks 2 km on a bearing of 110° to a rockpool, R
N NOT TO
/N SCALE
N ' {(’ 120)- -l1) N ,
AN ! N %010
0 L4100
2k | ?—) 2 km h L/’/
5 A0 |
60° d R)
C g e

Find the shortest distance that Henry needs to walk to return to his car and the bearing that he
would be walking on from the Rockpool (to the nearest degree).

C, 3{’/ l 2m, (' fr%(

‘;—4 -

=
7

q \NTe T 106 L) dane
t 7 w,/Zyﬂwz,yuﬁ%l W

I )

7 'ﬂ o | . MP Aﬁ n"(anK rmdQ,H/l@
7, = ‘i’ ‘_\Hﬁfff’(fm L w O\ 1/’(};—{ m@ ASSumy (-
| . é Ka PWIZ%‘L& m\k ne
Sind SinlA) & LINRC = 270"
— == 2

/ 65// i \
G = ol \\ 2 .) .
— 2(M.>LJ \‘*T%l-(}lf' \ L2000 Mol X \\e =
’i #‘-—Ql:'
oo 200 = TO -

."\ wé‘\
r\’";”h »[’ /\J\“

_ |
= U0 e

S S

» Hia



Question 19 (4 marks)

Elena buys a car for $25 000 and repays it over 4 years through equal monthly instalments. She is

charged interest at 7.8% p.a. compounded monthly on the reducing balance loan.

Using the table of present value interest factors below, where r represents the monthly interest and

N represents the number of repayments

Table of Present Value Interest Factors
r 0.0060 | 0.0065 0.0070 0.0075 0.0080 0.0085
- SRRy
N
45 39.33406 38.90738 38.48712 38.07318 37.66545 37.26383
46 40.09350 39.64965 39.21263 38.78231 38.35859 37.94133
47 40.84841 40.38714 39.93310 39.48617 39.04622 38.61311
/480 | 41.59882 |(41.11986 | 40.64856 | 40.18478 | 39.72839 | 39.27924
49 42.34475 41.84785 41.35905 40.87820 40.40515 39.93975
50 43.08623 42.57113 42.06459 41.56645 41.07653 40.59470
(a)  Calculate the monthly repayment that Elena must pay to complete the loan after 4 years. 2
QQ#F ~ l/ u 008
\ FP4PM1\' \/(dm/ s )W\\ﬂ \ \%\\ X \\f\\(tfr S*' hMlﬁ all
LSO = ,u( [ ll\W({.
o= ‘bf
(b)  Calculate the total interest paid over the life of the loan. 2

LOF-B x 42 = 29183.04
29122.08- 750at = §4183.04

0 P52 %G
NS This s Very, (oor
fe. A Sinuply, queshion j
ey A e Ao oo

Vres e,h%/ Future, elog = A \‘:& X v o Fockoc
MWBQ(%UM‘\OHQ
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Question 20 (3 marks)

o
Find the equation of the tangent to y = —rd the point (2, —4). 3
~ , et NI i s
T o e N L)) dene
J (“):f («:\}i‘ \f‘ = 7(-6
) v =
= '?37\/1\- ,_’l_{‘k. \
(“J{r(c,\)}- /
u-u,= m{x—2.\
& =L -
y-£43= Ay -2

= AN -1y c : ol
Yy o )
£ wh} WA T
(
G =D
Question 21 (3 marks) \?\ X K7L L\_ C
For which values of k does y = 2x? + kx + 8 have real roofs? 3
ASQ
bt Hac, }{ )
-4 >0 e b 29
t TR \_/'/ = 7
7 e .
E_"” - (; Z]" >/( / NCT1e - T\f\l% \‘m\\ﬁ&a {(borzj dQW@ |
A f X ”}'. ﬂ) 6@\\f 2, 10 ﬂ‘\ WA O
\ |/ pr{4=0

> -1 PRAUANY_ Gy MuSE Ay
N /% =64 A ﬂ%@?)%‘s. 5 Advauesd
Bl Uabde

> IH{\\% Ll On\\l Ve

b 0, c{/uaéraﬁm[?mg[a.
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Question 22 (6 marks)

Aimee was baking some biscuits. She decided to make different sized biscuits, B, in grams and
compare the time taken to bake them, t, in siaytp5- Aimee recorded her results in a table of
values.

She then calculated the least squares regression line to be t = 1.23B — 7.13 and Pearsons
correlation coefficient to be r = 0.992.

However, after doing these calculations she accidentally spilled her coffee on her notes and now
can not see the row where she recorded the biscuit sizes. Conveniently she did not spill any
coffee on the row where she recorded the time take to cook. Her table of values (with coffee
stain) is shown below.

Biscuit

Size (B)
Time to
cook (t)

Aimee knows that in any bivariate dataset, the least squares regression line passes through the
point (X, ¥), where X is the sample mean of the x-values and ¥ is the sample mean of the y
values.

(a)  Use this information to find the average weight of the biscuits. 2

—

J(/ = (x”'— rlb+ 2410+ L‘S}“é'g MOTETWé fdﬂ% (,JQ,\\ d(mi{

—

—
—

% =) 2% 1.\3
'r?-;;% l,- 4B
2 26847 geaans (Z(op\

(b)  Describe and interpret the gradient of the least squares regression line with reference to the 1
context given.

‘ﬂ%g, aﬁw%eﬂﬁ’gﬁi 27 wmﬂuak?t>(x (u’mﬂwn\ &v
b Uni’ ‘ESYE T(m% Ljugi)o@(l\g

(ioduory = (S - -Vl

Question 22 continues on the next page. (Uiﬂ
L-\logs

ek chongs
NLALIES

I
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(¢)  Aimee uses the least squares regression line to estimate the time that it will take a 50 gram %
biscuit to cook. Discuss her use of the least squares regression line to estimate this value

B/\Q/ Kﬁxif),\m\ X’\\’\’\\’ r'tr\(\ \"\m 15\’ S, 0.0
% L

h\ﬁi =0 iléfmwﬂg o Pedichanfechmpl
ol bg[ GCLD L RALL, thi egh mhde 1S an

J\< {r‘ (‘J‘A?n@ —Co\( “r\u\ n,.«\ HMJ e k( a&)r E l\\m“c’

Ce ’\r\\’ e <. (r’

‘F ]"y (‘fﬁ o 3 l u C A r’* M‘J C‘{;q JW,) +v'ﬂ{:“!f“u ‘MLUUS
( e
Qu?sctf;on %qumarng qt}ﬁﬂ’ﬂ H’Wfl thf\j—q :

The parabola y = x? — 4x meets the line y = 2x — 5 at the points (1, —3) and (5, 5) as illg_wrlx{ 2
in the diagram.

Ty [ NOE Diswss means
T \ e i Pm\“d%j\)@\nlﬁ gﬁ( 9\\’\(}‘

VRREY (T c[,uw\\eﬂ i b,
A | e Mou ey oz by

TN - ind Sl ,(ovtd\, O

BRAY ': | Q?@kéoﬂ %\w(@ M«x/a@om

1' sk w\@@
- 1 | I 1
ay, MW, ﬁm
Find the area enclosed by the parabola and the line.

/7,) %\ (1(?’ Lhr\ di.

\\\ﬁf £ This oo

el dope
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Question 24 (5 marks)

The graph of the function f(x) = x* is translated up 9 units, left 4 units, then dilated vertically

1
by a scale factor of P make a new graph, g(x).

(a)  Find the equation, g(x), of the new graph. 3

L) = a®
£ +9 | mark  for
feu)+9 each dvansfor mation

%[+ +]

(b) A point P(a, b) on f(x) is transformed to the point Q(—1,12) on g(x). 2
Find the values of a and b.

Use nvere operations

(=1, 12) [_mark_for
U x5 (iaverse of dilate verically %) each value of
(-1 ,30) - a and b
44 Cinverie o franslate left 4 umts)  showing working
(3, 3b) ¥
I -1 (inverse of franslate up q unﬂs)
(%, 217)

-98 -



Question 25 (2 marks)

The difference in sound levels in decibels (dB) can be modelled by the equation
I
D, — Dy = 10log;o( I_)
1

Where D, and D, are the sound levels and I; and I, are their respective sound intensities
measured in watts/m?.

A conversation has a sound level of 60 dB. A vacuum cleaner has an intensity that is 100 times
more than the conversation. Calculate the sound level of the vacuum cleaner.

D2~ 60 = IOIOG\m/IOOI )
T, / | mark ﬁ)vming
D> = 101090 (100) + 60 equation_and 5imphf3ing
= IO(Z) +b0
30 dB | mark corvect nge of
199 [aw and Ffinal solution.

)

~ D

Question 26 (3 marks)

Given 210g, y — log, 8 + log, x = 2 , show that y = %’f . 3

210g4y - 10948+ l0gy = 2
2 = : ’
109 4 (_@x > =2 l m?;k g:mpbfy
45
ﬂ_z)( = 42
%
yn = 123 | _mark _working
y* = 124 towords y as_the Subject:
X
y =2{pg
\Fa
=+ 3{2 5ine y>0

TI l mark erhnq Y>0
W = 4[> ond tinal solution
(X

= 2



Question 27 (6 marks)

Anubhav is doing some research on the number of patients emergency waiting rooms across all
NSW hospitals at any given time. He notices that the number of patients, P, can be modelled by

the function M(t) = a COS(%) + b, where t is the time since 12 am. The maximum number of
patients is 2500 and the minimum is 700. The graph of P(t) is shown below.

P(t)
r 25007
" q00)
7500~ 1 =
=600
900
L. 700—
-t
0 c
(a)  What are the values of a and b in the equation and ¢ on the graph? 3
a= 400 (amplitude) [ mark_fov
b= 400+700 = (600 _(centre) each variable
c=2r - 12
(")
(b)  Between what times (to the nearest minute) each day are there less than 1000 patients in 4
emergency waiting rooms across all NSW hospitals?
1000 = ‘IOO(O.‘J(TF:/\HE)OO ot - Q.89 , m-0.8Yl
b
- 600 = 400 (05 (TE) £ = G(r«0.g4) , b(m-0.8Y)
e T T
| mavrk Fo | movk
-2 _ (04 (TE) i t = T-606..., U39. . fo solulioh
3 ok 7 (fﬂfh‘l;;_ep' fov &.
Reference ¢ = (057 (2) > Theve_are_less than 1000
3) 5| A patienls between 4: 2uam
| mark = 0.44l... T]C to 1:3bam  and 4: Wpm
cotvect vefevance o 1: 36pm, | mark For all
angie. Himes

230 -



Question 28 (5 marks)

Carlisle is playing a game, in which he has to position a bomb anywhere on a number plane.
When the bomb explodes it will kill anything within its circular blast zone.

(a)  Find the position that Carlisle placed the bomb on the number plane and the radius of its 3
circular blast zone, given its’ blast zone has an equation x* — 20x + y% + 10y = —76.

2-20% +100 + qhmu +20 = -7 4(00+26

(x 10)% + (u+ra)’- = 49 | _mark for
- 10)* + (UH'6)?' = 17 compleﬁng the Square
((0_,-5-) 14 the centre of [_mark for
the blagt zone, and the (ontre
blast zone hos radiug Tunits. | wmark for
vadiug
(b)  Determine if an enemy located at the coordinates (2, —4) will be killed when the bomb 2

explodes. Justify your decision with a diagram and/or calculations.

Caltulate digtance . Diggram
between (2,-4) and (10,-5)
d= 1 (10-2)* +(-5-(-4))*"

| P weliin.
= &>+ (-1 - s/ °© N\

— it

= | 5 :; f{( »
= %.00... ) \
The enemy 15 outside /
ot the Llast zore and
will survive . 2 wovks v drawing diaﬂram

oy ugly\g fhe distance
fovmvla.

31 -



Question 29 (3 marks)
Let f(x) = V3x — 15and g(x) = —6x — 4.

(a)  Find h(x), where h(x) = f(g(x)).

hin) = {3(on-4)-15

1l

-18x-12 15 '

| wmavk fov

corvect subshtuiion

h(n) =V ~1%% - 27

(b)  State the domain for h(x).

—18x - 27> 0O [_mark for idf’nh'fging
~ %0 > 27 domain
X < 27
-1% [_mark _for éolvfng
U EL-3 nequality _cowvectly.
2 ¥ \J J

(-oo/:;_]
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Question 30 (2 marks)

Jacinta is gifted $5000 from her grandmother. The money is invested for 18 years, earning 2
7% p.a. in interest, compounded monthly. Calculate the effective annual interest rate of the
investment over the 18 years. Answer as a percentage correct to two decimal places.

mll'j(‘l/ll';c-( l: 12w 18 M.zjt'hori Z 1 _
A; S'OCLKH O-’O-j\ EAR -;(‘,\_ C o |
) 27 7
|2~
= 17563 ALt " /|¢U”\ .
LA
11562646612 Yopol 141 )
A4rY® = 3.512839.. - 0.071229 ...
4 < W3.512531 - —.229 %l _
( =1.0722900¥ - | = .23 Lo(te 20 ).
= ©.072290
= 77 /,’;7—} “5? Wy graetion Wéa ot
Question 31 (8 marks) clane. e,

Ashley borrows $500 000 from a bank in a reducing balance loan for which she is charged an
interest rate of 6% per annum, compounded monthly. At the end of each month Ashley is
required to make a repayment of $4000.

The amount in the account immediately after the nth repayment can be determined using the
recurrence relation
A, = A,_,(1.005) — 4000

wheren =1,2,3 ...and 4, = 50 0000

(a)  Use the recurrence relation to determine the amount of money owing immediately after 2
the third repayment.

A, = so0 000 T amount

A\l . ﬂ'U ('“OOS’)'WOU Quing_affor e
= §00 000 ( 1.005 ) - 4000 Mo Jopay mo-f &
= 49% ypO $£495 4779 6
Ay = A (1.005) —4000 |
T B = 4o¢ YO0 {| u,s-) ~40 00 #*  SAndoats ol tf
- 494 992.50 Net vee fwe
H’ f47 (\ UCS) -4Q00 p’e’uf@u\;\ valuea .

- 49(9492.50 (1.005) -4000
< 45]?477,4(,

Question 31 continues on the next page.
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1.005™ -1
(b)  Show that 4, = 500 000(1.005)" — 4000 me 0.005 ;

ﬂn 00 000
A, (ioos') —4000
= _$00 000(1.005) —4000
A_.zA(IOOS) - 4000 |
= [ Y00 000 (1.00%) - 4009] 1. 005 -4000
~L <00 000 (i. 005)> - 4000 /: 005) —4000

-
—

A"{" A: ().005)~ 4000
-fS’no 000 (1.006%)* - 4000(1,005)~ 400(7\ [, 005~ —4000
; - < oo 000 [1.005)" -~ 4000 (I. oc;’s\z - 4000{1005-\*4000
A= ¥ovooo i Losy = 4000 /i 003y ' - 4000 [1.0us]"
$0¢ oo /1. 005 )" —4000/: 065" ' 1005 4. 4 eous+\)

AT

t

s

| =

gn v C\((ﬂ“\)
)
w here a=1, r=1[.00%
e ) A {th&

A, - S00600of 1005\ - 4000 /| [i.00s" ~1)\
- < 7 -——\————'—"i_"

= §OoWwo (1.005‘)"‘ - 4000 ( . oos” - | )
- 0.00%

$ Some  sudonts did not show He A, witn
He GP

¥ Soml stwloats ot not shooy Sr,

- 3%

4000

500 Cod }‘( UU‘”) '— 4000 /I + L0OS $1.00S™+.. . + lLoos™ oo™



(¢)  Hence, find how many months it will take for Ashley to repay the $500 000

An = U '&J( [ e '{T} bQ pauét,
An = 500000 (1.005)" — 4006 ([.008 =T
Y 9.005
02 500 000 ((1.095)" - 4000 [ (005" =) )
Suid@_ G.)fb’l, \ OLU /
0 = 00 000 (1.005)" - 00000 (1.005" - 1)
SO0 000 /’imowijw -

Yo S
¥ 000 Qoo /r’ 00%¢ »—15

fm.sﬂ"‘ = L6 /ioor‘ ~1)
+ A'Qaj,jfal_c, | 0oy = G x /eC’OS’ ~ fek
“Qrors b = bxl.0057 -).00F
’~L:l.003/"¢"|)

005" = i

n = 199 s (%)
Usima clhage f’ﬂ beat = IOCE (qq ) e 96558 y
— o ; los, | .pos
Question 32 (13 marks)

= 97 monfis .
— 24,3 % alf ! !
Let f(x) = 3x° e*, -f(x’): VL + WV

(@)  Show that f'(x) = 3e* (3x% + x*) 2
: ' ! 3 Y
(, L3/ x U= 3x V=€
'F(L\: Qfxc‘)f\j .53 (c ) e Nt
W= Q. V=t
= Ogx’e x3x20
= 3™ (B)L'L v \
‘7(' T‘U\AS (? w 2 o~ nwiin  Rong W) Q,a,(

Question 32 continues on the next page
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(b)  Find any points of inflection of f(x).
(Y ay state tl_;)e values of the points correct to 1 decimal place.)
FB)'= 306

‘P‘ L\ 56 (31 ¥+ X )
:C“(’L\ e /\(,i +31” ) /BL . )3@
= ige™x +9e%x> *‘i" 2 5 2ate "
¥ eXx 4 15x%e™ 1'31 e*
3ye ™ /G+ bx + x°
%"/zv o .ﬂc\sw peints_of inflechon.
:L/x 4 6x + L )'
Usmq NsA Lodor [t

(i

" 3¢l 5 /P +bue )= O x T F Exeb=0
3eX :,é(%‘ 2 = O ar X = - bi\pr-dat
no Sd[q,hcjn 24
10 @X>0 2 = whd JBG-—ﬂQé
Simg Shides Prgot Hii e
£/0) =3 /03" = ~bX|n
L 0 -
i‘f—\:-s\: ol F T lde) X = -3 Xz
A e IIRYTH A= = 1,26, yA=-%7
I X - (4_0[0{?\ L2 =L:'S 3

g’- (70(3(3"‘)[-@ r)(‘.)i.;h 0’6; f';-q-\é‘/ﬁC/@:ﬂ art . )
(0,0), (13, -1.7) add (-4.7,-2.8)
Teat WW‘B chAé,as.

_ -4.7 = -2 \ e 2L g (o) i l
_[)“(1\ -0 | o Ve be b \ '® ~0.09 ) !Ob:o}é-'wru)
\' ) 40 7O 70 <0 g
- )
Da V"\u‘L

se jfacflﬁlh‘k\

S Confavivg  ehndmqg ovound x= 0,-1.3 .49
. Po:.'%ﬁ G’éjl‘ﬂ{j(ﬂ,d\o:n (0202(;)’-5)_,_-7) a“d(;4'~7)_2og

Question 32 continues on the next page.
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-1{3(1,) = 3™
(©)

Show that the only stationary points of f(x) are (0,0) and (—3,—81e~?) and determine
their nature.

Stab onary POHs OCeund elon -ﬁ‘(l\;:O
P27

1(31 1)

Ber [ 3x2143)=0
X4 O ofr - eX" = O
Fir"wbifguj—‘f"o _ 7/2/’5-%:(,‘): @)
no So{uhm i ﬁﬂ s 12 =~ Q0 o 34X =0
______ # StudontSs {_\,rﬂm Yo pert g paayr- oy
_Fe)=300)e” = 0 el i stssal
L /-3): 333> Stodots  Found
L 8156_3 ase C/of(c)c‘[r)\j.
Nabuce cft— S"'in'\otndirc{ o A4S 1| -4 l-2 -2
5" (1') 3¢ x [ 6% (x -r-Lz) o/|£H]-087] o |457
£7(-3)= 32(3) [b e [e)3) 4 (=3) ) X = #
< 2'76
= 1.3¢4 >0 (Comn conve op
L. icmem bvroing  pert ek (73 _,cg,e_—?)
From fat (1),

(O{J (J) Ih§ [ FU.-:-‘\",‘ ﬁ/éi i’!P(Q—CJ\-:%v

8 ~1 6 \
) 2.21 | -0 [32.¢l
2 o / HJ./‘I'Z@’Y\J‘CJ‘ ‘!?Dnnf’ﬂf O/F .-‘nﬁuift?;n

¥ Ol , i gurestion oo olorg M
Question 32 continues on the next page
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(d)  Hence sketch the curve of f(x) = 3x3 e* for x < 1, showing any stationary points, 3
points of inflection and intercepts with the axes.

(1,52
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