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Section |

10 marks
Attempt Questions 1-10
You have 20 minutes for this section

Instructions ¢ You will need to select your answers on the screen for this
section.
e Use the writing booklet for working only.
e You will not be able to move onto the next section until the
time is up for this section.




Section |

10 marks
Attempt questions 1-10

1 Giventhat log,b=3.75 and log, c =0.25, find log, (bc)*.

A. 0879
B. 0.9375
C. 35

D. 8

2 Which interval gives the range of the function y =6sinx-107?

A.  [6,-10]
B.  [4,16]
C. [-16,-4]
D.  [-4,.16]

3 A random variable, T, has the flowing probability distribution:

t w-3 w-2 w-1 w w+1

P(T=t) 0.2 0.5 0.1 0.05 0.15

Given that E(T)=8.45, what is the value of w?

2.69
B. 3
C. 69
D. 10



4

The graph shows the area under a normal distribution curve.

Which of the following is equivalent to the shaded area?

A

P(z=1)
P(z>-1)
1-P(-1<z<1))

P(z<1

f(x) =~/x and g(x) =4—x2, what is the domain of the function f (9(x))?

[-2.2]

(0.%)

(—oo,Z]U[Z,oo)

(o)

Which expression is a term of the geometric series 2x — 6x° +18x° —...?

O 0 w »

—1458x"
1458x"
~1458x"
1458x"



: : T
How many solutions does 2sin?x—1=0 have for ) <IX<7m?

O o w »
pw N e

Which of the following is NOT a probability density function?

2 <x<
A F(x)= 3X for0<x<1
0 for all other values of x
4 <x<
5. F(X)= 2X for0<x<1
0 for all other values of x
3 <x<
c. F(x)= 4x for0<x<1
0 for all other values of x
2X for0<x<1
D. f(x)=
0 for all other values of x



10

The equation of the tangent to the curve y = f (x) at the point (2,7) is y=5x-3.

What is the equation of the tangent to the curve f(x+2)+1 at the point (0,8)?

A.

B.

y=3x-4
y =5x-13
y=5x-12

y=5x+8

Tina either drinks tea or coffee in the morning. If she drinks tea one morning, the probability she

drinks tea the next morning is 0.6. If she drinks coffee one morning, the probability she drinks coffee

the next morning is 0.3.

Tina drank tea on a Monday morning.

What is the probability that she drinks coffee on the Wednesday morning?

c o w >

0.12
0.24
0.36
0.40

End of Section |
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25 marks
You have 50 minutes for this section
Attempt Questions 11-18 (25 marks)

Answer the questions in the writing space provided

e Write using black pen

e You may answer the questions in any order. Just ensure your answer
corresponds to the correct question number

¢ You do not need to write the question

¢ You will not be able to move onto the next section until the time is up

for this section

Instructions




Question 11 (2 marks)

A function f(x) has the derivative f'(x)=4x*-6x?+5 and f(1)=10.

Find the function.

Question 12 (2 marks)

. X—3
Find jmdx.

Question 13 (2 marks)

Explain whether or not the lowest score 3 is an outlier for the data set with 5-number summary.

Justify your answer with mathematical calculations.

L Q | @

Qs

3 11 | 14

17

19

Question 14 (3 marks)

The graph of y = Jx undergoes the following sequence of transformations:

e Translation 3 units right

1
¢ Dilation horizontally by a factor of >

e Translation 1 unit down

e Dilation vertically by a factor of 4

Find the rule of the resulting graph.

2



Question 15 (4 marks)

4 X—95
(@  Showthatl-——=—.
x-1 x-1
€
(b) Hence, or otherwise, find J'ZX_—lidx , leave your answer in exact form.
’ _

Question 16 (4 marks)

Sketch the graph of the curve y = x(x? +2x)?, labelling the stationary points and intercepts.

Question 17 (4 marks)

. a . .
Part of the graph of the function f(x)= b is given:

3/2

If the shaded area is In 27, find the values of a, b and n.



Question 18 (4 marks)

Boris makes yearly contributions of $2000 into an investment fund. His investment earns 6% 4
interest compounded annually.

After how many years will the total investment exceed $45 000?

End of Section 11
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Answer the questions in the writing space provided

o Write using black pen

e You may answer the questions in any order. Just ensure your answer
corresponds to the correct question number

e You do not need to write the question

Instructions




Question 19 (2 marks)

4 4
Evaluate J(X—Bf(x))dx given that I f(x)dx =8.
-1

-1

Question 20 (4 marks)

An object is moving in a straight line with acceleration function:
%(t) = —4te™t m/s?

Itis initially at the origin with a velocity of 1m/s.

@ Show that as t increases the object approaches a limiting velocity and state what the

limiting velocity is.

(b) Determine the time when the particle is stationary.

Question 21 (8 marks)

A continuous random variable, X, has the following probability density function.

kcos(%x) for 0<x<1

0 for all other values of x

@  Show that k = % .

(b)  Find p(x <Lix glj.
3 2

(© Find the median of X.



Question 22 (3 marks)

x+1) (x+1)* (x+1Y X .
Solve 1+ + + +...=—. Leave your answer in exact form.
x-1 x-1 x-1 2

Question 23 (8 marks)

A gift box is made in the shape of a triangular prism.

The triangular end is an equilateral triangle with length x cm and the length of the box is y cm. The

volume of the box is 300 cm?.

@) Find an expression for y in terms of x.

(b) Show that the total surface area A cm?, of the box, is given by

2
A 1200-/3 . fix _
X

(c) Find the value of x that gives the minimum total surface area. Justify your answer.

End of Paper
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10 marks
Attempt Questions 1-10
You have 20 minutes for this section

Instructions e You will need to select your answers on the screen for this
section.
e Use the writing booklet for working only.
¢ You will not be able to move onto the next section until the
time is up for this section.




Section I

10 marks
Attempt questions 1-10

1 Given that log, »=3.75 and log, ¢ =0.25, find log,(hc)’.

A, 0.879
B. 09375
C. 35
D.) 8
2 Which interval gives the range of the function y =6sinx—107?
A [6,-10]
B.  [4,16]
C.) [-16,-4]
D.  [-4,16]

3 A random variable, T, has the flowing probability distribution:

w+1

P(T=t) 0.2 0.5 0.1 0.05

0.15

Given that E(T)=8.45, what is the value of w?

A, 2.69
B. 3

C. 69
D.} 10




4 The graph shows the area under a normal distribution curve.

Which of the following is equivalent to the shaded area?

P(z>1)
B.
C
D

P(z=-1)
1-P(-1<z<1)

P(z<1)

5 If f(x)=+x and g(x)=4—-x, what is the domain of the function f (g(x))?

2]
C. (—oo,Z]U[Z,oo)
D. (-o0,x)
6 Which expression is a term of the geometric series 2x—6x> +18x° —...2
A, —1458x"
1458x"
C. —1458x"

D.  1458x"°



: . /4
How many solutions does 2 sin® x—1=0 have for 5 <Sx<7m?

Sa)w »
£ VS B S

Which of the following is NOT a probability density function?

for0<x<1

for all other values of x

A f()= {3"

for 0<x<1

0 for all other values of x

0 for all other values of x

2x for 0<x<1

0 for all other values of x

C Fon- {4x3 for 0<x<1



10

The equation of the tangent to the curve y = f(x) at the point (2,7) is y =5x-3.

What is the equation of the tangent to the curve f(x+2)+1 at the point (0,8)?
A, y=3x-4

B. y=5x-13

C. y=5x-12

D. ) y=5x+8

Tina either drinks tea or coffee in the morning. If she drinks tea one morning, the probability she
drinks tea the next morning is 0.6. If she drinks coffee one morning, the probability she drinks coffee

the next morning is 0.3.

Tina drank tea on a Monday morning.

What is the probability that she drinks coffee on the Wednesday morning?

A, 0.12
B. 0.24
C. 0.36
D. 0.40

End of Section 1
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25 marks
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Instructions

Answer the questions in the writing space provided

e Write using black pen

¢ You may answer the questions in any order. Just ensure your answer
corresponds to the correct question number

e You do not need to write the question

¢ You will not be able to move onto the next section until the time is up

for this section




Question 11 (2 marks)

A function £(x) has the derivative f'(x)=4x>—6x>+5 and £(1)=10.
Find the function.

Pl fzas—cx*w dn ToC=¢

3 6
s gt tSAt l
Jo) = 2 6% 4axtc ol 0

FO= gt~ 2 t51 t(T)

f0)=0

Question 12 (2 marks)

=x"-6xt5
Fmdyjj:i—%h. ﬁ
x°—6x+5 Flo) = wL-6
= 3(4-3)
:__LJ 20x-3) | @
) veats

= & m(d61t5) t C

Question 13 (2 marks)

Explain whether or not the lowest score 3 is an outlier for the data set with 5-number summary.

Justify your answer with mathematical calculations.

L Qi Q | Qs H
11 14 17 19
Q- 15 18R T8R= Bs -
=1-\
= - 15X6 = ¢
= 1

\er
243 Hene 3 W ot onou @



Question 14 (3 marks)

The graph of y = Jx undergoes the following sequence of transformations:

e Translation 3 units right

4= %3
§. s (0
e Translation 1 unit down
-~ 1
e Dilation vertically by a factor of 4 J = \szf"g ! D

. , JS 3 Jo-3 ~4 @
Find the rule of the resulting graph.

oR

Y= fsax-w3 "4

1
e Dilation horizontally by a factor of —

Question 15 (4 marks)

4 x—5
(a) Show that | ———=——.
x—1 x-1

e
: 2x—-10d. :
(b) Hence, or otherwise, find J‘u , leave your answer in exact form.

» X7
b j"—& I
®  lws= - S ® T
2 - Sy ¢ .
) x-l = 2[ —d'—i-di
, X
oy — 4 i ¢ A
== (1) =2 [~ 43)
. x-5 *
- [ e, @
= ,gj /‘JX
= RHs 2 jzl i 2 x4

n

¢
2 [1:]5 ,Z[Inla-l)]z
2 (€-1) -4 (ln (e-) -ln(z-n) ;
2e-4 -8lnle-)
i

"n

"



Question 16 (4 marks)

Sketch the graph of the curve y = x(x* +2x)?, labelling the stationary points and intercepts. 4
w=A V= (ot+ 20" st s -2 A= -+ 2=0
u(;| L . a3l -84 ~0.1] o ]o-I
M) s s b
j‘; W (4 2) (4 o) + (A 20 ! ’r—\ \_/ ,~/ hor p.inf
l 3 mox min
Y'e (o) (2lt2) 4 (5 20) Y

Y's i) (Mol w4 a)

Y'a ot (24) (BX+6)

Y0 —> skt ponts p >
0= 1 (ot4) [sx+éé)

() (o) (5
horinf  max m‘.:I
o 0 0 " 5, 30) Y

Question 17 (4 marks)

dali+ )

@ - Correct skerch

4
Part of the graph of the function f(x)= ab is given:
X+
y
3/2
X
—2 n Rreaz In 27
"5
Inzi = Rz {a
In 35“""‘ dat
(0)%) 21 = ° xx2

r-3 In21= 3 [lnwz)]: 0

If the shaded area is In27, find the values of a, b and n. % i oa+2 n7]= 3 ( In (n42) - ln[o+?.)>
begm = X+b=0 s o Ing1z 3 |n &2
X=-2 3= 'l 3'"3: 3 m(ﬁzz) b=nt)
b=2 (1)

2
2. a:z)@ - :W_L; n=4®



Question 18 (4 marks)

Boris makes yearly contributions of $2000 into an investment fund. His investment earns 6% 4

interest compounded annually.

After how many years will the total investment exceed $45 000?

o= value & 4o Invest Ment ofdes N jears

L. - 2000 |06

Az= (A, 12000 ):lob

2000 (106" + 2000 (106)

Rs= (As +12000)-1.06

A= 2000 (1067 + 2000 (1.0 s)l+ 2000 (196 )'

»
.

) log™-1.
45000 = 2120 » T D)

1358490 = |.of "~
2.273584906 = 1.06 "

In2.271358 +906
In Lot

n= .09 (1)

l+ will +ake 1S years. @

n
Pa= 2000 (106)" + 2000 (18€) # -— + 2000 (1.06)

=n
Pn: :woo( b6+ - + Log 4 l.osn)

-
Ans 2000 106 (1 --- 4 tog"" Y'Y )

An= 2000 x 106 x —l’m—
1.66~1

End of Section 11
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Answer the questions in the writing space provided

e Write using black pen
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Question 19 (2 marks)
4

4
Evaluate _[ (x -3f (x)) dx given that j f(x)dx=8.
-1

-1

} t
- J Adi - 3} fa) da
—‘ ’l

- [27" -349 0

- y2 Ay
- (’1 - S) -

Question 20 (4 marks)
An object is moving in a straight line with acceleration function:
i) =—dte” m/ s>

It is initially at the origin with a velocity of 1m/s.

(a) Show that as ¢ increases the object approaches a limiting velocity and state what the

limiting velocity is.

(b) Determine the time when the particle is stationary.

® o- J_H(*’L it by partice Stationary — oL =0
-4t
f=-t floo- -2t 0= 2¢ -
-t
‘ -1 | = 10
Y=o fla 7)) 4 ) @
: . | = p®
X=1¢" +¢ B
. b =2
d_:l) {:O . jO ’
[226_014.(’ J.“ i APRLY;
C= -) X= -l
1= 26’*1, n s > @ t= 1lm N
1> o | X ->-1mls tzM@
|

—_—

.'i_: 264" -

teo



Question 21 (8 marks)

A continuous random variable, X, has the following probability density function.

1) {kcos(%j for 0<x<1
xX)=

0 for all other values of x

K [T o)
(a) Showthatkzg. =7 (&" 2 3in

= s (%) 1= % (1-0)
T=2K

= %’S[sm[?)ﬁ ke g @

(b  Find P(Xs%mglj.

[ E—
Co
=
—~
R
~—
)
o
i
[V
=
S

_ P&S%/\Xﬁ'}.\ T t \

O Plxed) [Sm(ﬂ)" = =

B Jé %[05(1%)117( - Sin(33) —Sin°) j

B :L. T iz @ (&n(g.%)—S‘wo) S & @
7 (oj[’{)cl?l

(©) Find the median of X.

m
Mmedian =p 7= J‘ ’Zr‘ los("gx) da @
(0]

L 1m

2= Jdin -

oo Im T

2°6

I

1“”23
m=3 ()



Question 22 (3 marks)

x+1 x+1) (x+1Y x’ .
Solve 1+ + + +...=—. Leave your answer in exact form.
x—1 x—1 x—1 2

0= |

- |"~- V-
xz‘ __l/'T"' 7 & l__'t_l__—-“)‘)
oWt 1 —=— - ¥l
= <=5 2 21
x—] 2 i: '-1:‘_\[-3_ (D
Q @ j_ __Df__‘/ 2
L - -
Sw = ’l/—_{’ 2 dum will rml\j ons lr ] <)
-QX'L= 92 —2
l 2L
oxL ——’;:\ 0= pi+ 0t L I <]
Z \’ 0=o*+% -1 when :t:'liZE I%—T]= oo X
. - A-§5 A+)
Question 23 (8 marks) X= y ‘_';L——\ ] 2023~ 2]

A gift box is made in the shape of a triangular prism.

The triangular end is an equilateral triangle with length x cm and the length of the box is y cm. The
volume of the box is 300 cm?.

(a) Find an expression for y in terms of x.

2
Area 88 A= 2absinC V= Axh
= - 5N 60’ 360 :-1%7(1 : j
- i-x‘-L’g 1M0= G XY
il % @ 1200

S A

®



(b) Show that the total surface area 4 cm?, of the box, is given by

2
e 12004/3 .\ V3t
X 2
SRz 3x[J+2+ O
1

=33y 4 2 Ly D)
= 31 'Q'i;_ 1 2 E/xl

xl_ 1,.\-

LN

= aod3s = BX (i)

X z

(©) Find the value of x that gives the minimum total surface area. Justify your answer. 4

S- woBIL 4 L4

IJS ~ 12003
NG
ds

G=0 9 S pinks

120043 i
0= —+ 2

A ZX

0= —1w0dE + 3L

1200 §% = & f@
X= 3\£ 1200

“J;SL A e

2 3 |
g5 mus 50
A ot
3
Js 2=
F (@): 12200
= 33 o \‘/ nin
0

- 9= M @wes minia SR

End of Paper



