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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

SECTION 1- Short-answer Questions

Question 1
a.

e Trandation of 7—2-[ units parallel to the x-axis.

» Dilation by afactor of % away from the y-axis.

» Dilation by afactor of 4 away from the x-axis.
* Trandation of 5 units parallel to the y-axis.

(% mark for each correct transformation)

Question 2
LHS=log, 4x* +log, 4x—log, X°

_ 16x° ) _ 16
=log, — |=log,| —
X X

8l
zloga -
X
-2
=log (zj
‘4

=-2log, (Zj =RHS
4
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Question 3

2x*+5x°+ x> =0

x?(2x* +5x+1) =0

x =0 isone solution and 2x* +5x+1= 0 will give the other solutions

Using the quadratic rule on 2x* +5x+1=0
(= 5%V25-8 _ -5+4/17
2%x2 4
[0 the other two solutions are
-5-17 . -5+17
X= and

4 4

Question 4
a. Theasymptoteat x =0.75 means that
0.75b+c=0

c=-0.75b (1)

The x-intercept at 1 means that
b+c=1 2

And combining equations (1) and (2)
b-0.75b=1

b=4
c=-3

b. y=alog,(4x-3) using values from part a.
Substituting in the given point values
alog,3=log,9=log, 3 =2log,3
a=2
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SECTION 2 Multiple-choice questions (1 mark each)

Question 1
Answer: D
Explanation

Graph can be considered a cosine graph of the form y = acosn(x +b) . a=amplitude = 3.

Period, T = 77 and nzz?nzz—nzz. Thereisahorizonta shift of —77: units, sob = 77:

Question 2

Answer: B

Explanation

A function will have an inverse if and only if it is aone-to-one function. All the functions are
one-to-one over their given domains except for B.

Question 3

Answer: E

Explanation

ol f ()] =(Vx-4)" =x-4

Og[f(7n)=7-4=3

Question 4

Answer: C

Explanation

f[g(x)] =vx* -4 which isdefined for x*-4>0
Ox*>4

x=|2|

X<-20rx=2

Question 5

Answer: C
Explanation

Let y=+/x+5-2andinterchangex andy.

X=,y+5-2
(x+2)°=y+5
y=(x+2)’-5
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Question 6
Answer: D
Explanation

domf ™(x) =ran f (x) =[3,12] from the graph of y = f (x) below.

P N

12

Y (5, 12)

A 4

Question 7
Answer: A
Explanation

Let O:%Ioge(x—l) +3
-6=log,(x—-1)
e°=x-1

x=e®°+1

Question 8

Answer: E

Explanation

The y-intercept will change but the other two will remain the same.

Question 9

Answer: B

Explanation

Reflection gives y=—(e*+3) =€ -3
First trandation gives y = —e**? -3
Second trangdlation gives y = -e**? -2
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Question 10
Answer: E
Explanation

Thegraph of y=|(x-2)(x-4)|+3, 0<x<5 isshown below.

A

h

17 0, 11)

=
o i

By b B O O o 89

The y-values range from 3 to 11.
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SECTION 3- Analysis Questions

a
i.  Substituting the given values into the function
Ae®* =5000 (1)
Ae* =12500 (2)
(2 mark)
Dividing (2) by (2)
e =25
k=199:25 _ ) agey
(2 mark)
ii.  Substituting for k in equation (1) and rearranging
5000
A= m =2715
(2 mark)
iii.  2715e>*®™* =30000
0.3054t = IOQQ(MJ
2715
30000
G 2715
=————"=2=7.866 hrs
0.30%4
(2 mark)
t =7hrs52 min
Time will be 4.52 pm
(2 mark)
b.
i. B= A 905
3
(2 mark)
ii.  n=2k=0.6108
(2 mark)
c. Letg(x)=h(x)
2¢* +5=11¢
2¢” -116 +5=0
(2 mark)
Lete =x
2x* -11x+5=0
(2 mark)
(2x-1)(x-5) =0
X= 1 or5
(2 mark)

0 TSSM 2012 Page 7 of 8



2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

=1 or5
2

t=|oge% or log,5

(2 mark)
But Ioge% <0andt=0
[0t =log,5 isthe only solution
(2 mark)
d.
P - 500 — e_0_2t
16000
(= —5loge( P—SOOJ
16000
(2 mark)
i.  Initial population =16000+ 500 = 16500 and %(?0 =1650
(2 mark)
t =-5lo E(Mj =13.16 hrs
16000
(2 mark)
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