Billanook College

NAME: ’AV\S\/\/Z/'S Student Number:

MATHEMATICAL METHODS UNIT 3
Thursday 8" March, 2018

Topic Test: Transition, Functions and Transformations and Exponentials
and Logarithmic Functions
Technology and Reference book permitted.

Expected Writing time for this section: 60 minutes

QUESTION AND ANSWER BOOK

Structure of book

Section Number of Number of Number of
Questions questions marks
to be answered
1 10 10 10
2 7 7 26

e Students are permitted to bring into the TEST room: pens, pencils, highlighters, erasers,
sharpeners, rulers, a protractor, set-squares, aids for curve sketching, one bound reference,
one approved CAS calculator (memory DOES NOT need to be cleared) and, if desired, one
scientific calculator. For approved computer-based CAS, their full functionality maybe used.

e  Students are NOT permitted to bring into the SAC blank sheets of paper and/or white out
liquid/tape.

Materials supplied

e  Question and answer book.

Instructions
e  Write your name in the space provided above on this page.
e All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorized
electronic devices into the test room.
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Multiple Choice Answer Sheet

Use a PENCIL for ALL entries. For sach question, shade the box which indicates your answer.

All answers must be completed like THIS example:
Marks will NOT be deducted for incorrect answers.

NO MARK will be given if more than ONE answer is completed for any question.
If you make a mistake, ERASE the incorrect answer — DO NOT cross it out.

N ONE ANSWER PER LINE

A & & B &
A E O D @
8 E O B E
A B [ B B
B E B E
HN @ & & E
Z @& & B E
@ B & ©
Ioa
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Section B: Multiple Choice questions:{ 10 Marks)

Choose the correct answer and shade the relevant box provided on the multiple choice

answer page.
1 | The maximal domain D of the function 4 |Iflogmp = 3% then pis equal to
f:D — R with the rule f(x) = log,(2x + 1)
is A m® a
1 x+1 0
A m[g Al } B9 0 :'O .
1 -
@) (4= x¥1
C R
D (0, ) D vm?
1
? o
2 | The function f has rule f(x) = 3log.(2x). | 5 |logs7 could be evaluated as
If f(5x) = log.(y) then y is equal to
s of
A 30x %(Sx) 3[, e(Dx.> log7 CU\G/@Q
B 62 [ogey = (Oge(Ox loge? yui€
v 125x3 ot 3 Cg ) logse b@st
50x & = |0o0o2x ge7
E 1000x3 0ge3
D £0g107 - 109103
E log37
3 | The transformation that maps the graph | g %iogmdﬁ) —log,oV7 + [Ogm% simplifies to
of y = v8x3 + 1 onto the graph
=+vx3+1lisa @%109107

:A i Dilation by a factor of 2 from the y

axis

B Dilation by a factor of 2 from the x X¥
axis

C Dilation by a factor of % from the x X
axis

D Dilation by a factor of 8 from the 'y X
axis

B 10910\/7

C —iogmﬁ

D %loglﬂ

lzifjloﬁ + (cﬁm:}z

E Dilt':ltion by a factor of%from they loj czﬁtg r-k l?gto:q[‘.
Lﬂ ,v 3L ( fg;?_{_ [0310 (?7:5 ‘ 7)
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t-

The maximum value of y = 2.6e%3* for x’e[ 1,4] is approximately:

! A4
lmrczosxﬁ '[vach .
C 1.93 W\&X O CCLULS when & = ¢
D 2.6 \Ljf\/\‘“?é 2 ¢e 0.3(%)
E 0.78 o B S
8 | Thegraphof y = kx — 41116_@398 the graph of y = x2 + 2x at two distinct points for
Bb A = b2 g 42z <lex 4
@>60Tk<-2 =(24) - X*4(2-Wx+l =0
C-2sks6 = k*-uk~12 *
D6-2V3<k<6+23 - (K_(:,)(g+7_) i
g |If5* T Ekmz th_:n x can be féuﬁ_ﬂze%luating
(R +1 f@o&‘” = (09010
on;es+1 xX -~ é[%(os) = (CB(O (O (L)
C logs10 — 1 ¢ A .
D1+ logy,5 103105
E log,5 + log,.10 X = LQ—’—f\oS + |
10 | Let g(x) = log,(x),x > 0. Which one of the following equations is true for all positive real

values of x?

A2gBx)=g(x*)+8 25 (8x> L Q [% 2(8x>
C2g(8x) =[g(x) + 8] = &4 le 2
- 2

~j(f) 6.

D2gBx)=g2x)+6

E2g(8x) = g(2x) + 64
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Short Answer Section:
Any question worth more than 1 mark must have the appropriate working shown to justify

the extra marks.
1. Solve 2log,(x — 2) — log.(x) = 0,where x > 2

1039, (oc-2)*= [OSQI = 3 PC’:—L,-
e ~

1 marks
2. Iflog,o(y) = =2 + 4log,,(x) — log,o(v?), show that y = ﬁ.
ety = %, "2 gl ~ 2 09y
51@10@) g = to(lootj) -+ L{(%lo(jg
io\ﬁifb\j r Ciﬁ (OCOO#>
i Dc‘f
\Lj - [o 0“ i
3 marks
3. State the gradient of a line perpendicular to the line that passes through the points
(3,0) and (0,-6).
e =b=-0 _ =0
O -3 >
2 marks
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4. The transformation T:R? — R? is defined by

(LD =1o 2B+ %)

The image of the curve y = 2x% + 1 under the transformation T has equation y = ax? + bx + c.
Find the values of a, b and c.

|
3x - | =7 x= X+l

3
g= e T Y

(

Y-y

2

\tj?—éla:":u betome S g -4 _ 5 DC@))L{_‘
3

y

—
-—

() +’a{ac~ D+ (o"t -

a< 10\5‘ b = "\ C=9q 3 marks

5 Iflog.(v) = log.(x) — log.(p), write an equation relatlng x, y and p that does not involve

logarithms.

[%a(&) OS(’,(X) o (036C\9>

lOﬂeC )_-: [036 (—l,s“

w

=7

6. A species of small fish is being farmed in the sea to keep up supplies for the exporting of
seafood to other countries. The number of fish, F, is increasing according to the rule:
F = 5000 x 1.5° where t is the number of years since the farm started

2 marks

a) How many fish were there initially?
Wen €=0 F= Socox 1-S°
= {000 6 dn -
b) How many fish were there after 2 years?
— . &
te s = SO0 xS
— [l ZSO ; 1 mark
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c) Sketch the graph of F against t for the first 5 years.

¥
(5 ‘3’\0\‘0@
| 2 3 4 S
3 marks
d) How many years did it take for the number of fish to double? (to 1 decimal place)
e~ E= (O,000% ¢ Q= 1|.S¢
000= o ¥ (-5
€= [ Tyears
: 1 marks
e) In which month between t = 5 and t = 6 did the number of fish reach 500007
SO©000 = Soco ¥ (-5
t = S.6189
o Seprendoer
2 marks
7. A go-kart racing track has 2 different tracks that can be modelled by the function
fiD->R f(x)= % + 3 where x and f(x) are in meters.
a) State the largest possible domain of D
Do 2
N —F - >
) 1 marks
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The tracks are sketched below:

¥ (mm‘e/s)
-—-—w——"_‘_--_-‘

—_— — —

i

{
T
|
‘ / x {metres)

|
f

v

b) i) Give the equations of the asymptotes and sketch these above.

x:_g: J;‘S

ii) Give the coordinates of axis intercepts of f(x).

- .
Bi= 5ox ¥a g~ e
= |3
2B . B = 4 (o)
Z2xE =D
B ) X&N
x-S = =
= (‘O/élo>
S S
2x= Jt+ 3
£, = 239
o 22
ji=8

2 mark
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Safety regulations require spectators to be at least one meter away from the track. A ticket and
information booth is located at the origin of the graph. A spectator is standing at point A with
co-ordinates (-5,3) on the diagram shown.

¥y (metres)
FiS
.-—--—-—"H_‘
‘A
- fb = X {imetres)
Ticket and
Information
Booth "
v !

c) Is the spectator breaking safety regulations? Justify your answer. W@ }7
When x= -5 Y= = L3 - roaxing
'S reg NS
\SQC’_C& oI 1D ]/\5 Md’r c w DF Hack 2 marks

d) What is the exact distance from the spectator to the Ticket and Information Booth?

("5\3>

2 marks

(O\c:.)

custance = A(0-3)" & (o+s)?
G

= (3% melve>

End of question booklet.
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