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VCE Mathematical Methods (CAS) Units 3 & 4 Trial Examination Suggested Solutions

Question 1

a. Using the product rule, i.e.u = x, du =1, v= sinz(x) and Z—V =2sin(x)cos(x).
X

dx

Hence h’(x) = 2xsin(x)cos(x) + sinz(x) .

sin(g) =1 and cos(T—E) = -“—@
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Question 2

© 1 g [tog, 31’
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=—log, (1) +log,(3 - 2)
=1log,(3 - 2)

So, log,(3 — +/2) =log,(k) and hence k=3 - /2.

Question 3
a flg(x)= .
(x+2)
I 2:4ands0(x+2)2:1.
(x+2) 4
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H = —=, —= .
€nce x ,

b. Interchanging x and y we obtain x = ;—%—3 .

Solving for y we obtain y = )_lc -2,1.e. gil(x) = )—lc -2

The domain of g_1 is R\{0} and the range of g_1 is R\{-21}.
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Question 4
. T 1
Using cos(i—) =—. Al
42
More generally, cos (i T, 2k1t) L . M1
4 V2
Since cos()—c + E) =L
23 J2
X W _ T
S+==1—"4+2
3 + 3= + 2kn
2w, W
=4 M1
So x 3 %5 +4km
Substituting k=1 gives x = 1-76-73 Al
Question 5
a.

Attempting to express y = 2xx+_11 as y=2- 7 i I M1
Asymptotes x=—-1, y=2. Al
Axes intercepts (0, 1), (%, 0) . Al
Two correct branches. Al
b. Referring to the graph, 0 <y < 2 for x > % Al
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Question 6

2 1

1
From J‘ (ax + b)dx =1 we obtain [C% + bx} =1.
0 0

Henceg+b:1. (1)

1 3 21
From J‘ x(ax + b)dx = T7§ we obtain [gg— + ?—)—C—J =]
0

0 2 12

a b 7
Hence§+§—-1—§.(2)

Attempting elimination or substitution, for example 2 X (2) — (1) gives 661 =

Hence a=1 andb=%.

Question 7

Using Pr(A n B) =Pr(A|B) X Pr(B) we obtain Pr(A N B) = g
3

Now Pr(B|A) = % and so Pr(B|A) = —25, ie. Pr(B|A) = T?-)(—)
5

Question 8

Given that ¥ Pr(X =x) =1 we obtain 5p2 +4p-1=0.

Factorising the LHS we obtain (p + 1)(5p-1)=0.

We reject p =—1 sinceO<p<1,andsop:é.

AN —

x% ie. Pr(AmB):2
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Question 9
a. Given y=4- ¢ we obtain dy =-2¢".
dx
dy 2log,(2) . dy
At x=1log,(2), ===-2 e, —=-8.
x =log,( )’dx e ie. -~ 8
So the gradient of the normal is é . M1

Using y—y, =m(x—x;) weobtain y= é(x—loge(2)).

Hence the equation of the normal is y = %x - éloge(2) . Al

b. The area bounded by the curve and the two axes is given by

log,(2)
log,(2)
j (4 — ™ )dx = [4x - 18*}
2 0
0
21 2
- [4loge(2)—%e 8l )}—[0—%(30} MI
1
=dlog,(2) -2 +3

3
=4l 2)-=
0g.(2) -5
The area of the triangle bounded by the normal and the two axes can be calculated as follows:

When x=0, y= —éloge(Z).

log,(2) x log,(2), i.e. 1i6(1oge(2))2.

The area of the triangle is % X %

So the total area is 4log,(2) — % + 1—16(10ge(2))2 (square units). Al Al

Question 10

a. Given f(x)=x+ NES| ,

1

=x+ (P +1)
1
F@=14+3006" 1) M
Fl)=1+—= Al
2
x +1
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b.  Given that g(x) = log,(f(x)), g'(x) =fj:(;)) ‘

So, g'(x) =

Hence g'(x) =

c.  Asg(x)=log,(f(x)), jg'(x)dx =log,(f(x)) +c.

1
so,j L dx= [log,(x + /2" + D)1}
0A1x2+1

=log,(1+42)
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