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Trial Written Examination 1 - SOLUTIONS

Question 1
a. The maximal domain of f (x)=log,(2x—2) is

2x—2>0
x>1 1A
b. g(f(x))=cos(log, (2x-2)) 1A
¢. g(f(x))=cos(log, (2x-2))
2

9'(f(x))f'(x) = —sin(log, (2x — 2))x )

_ —sin(log, (2x-2)) _sin(log, (2x-2)) 1A
B x—1 B 1-x

1M Chain rule

Question 2

1 x-1
“[=] -1
y (4)

xX-intercept
Lety=0

x-1 x-1
oz(ij _1,1:(1j ,0=x-1, x=1,(1,0)
4 4

y-intercept
Letx=0

1 -1
y_@ ~1=4-1=3,(0,3)

4y

0,3 -

-2

Shape 1A
Equation of the asymptote and asymptotic behaviour 1A
Coordinates of axes intercepts (must be scaled correctly) 1A
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Question 3

2log, (x—2) —log, (x+1) =log,(2)

Iog{(x‘z)z}loge(z)
X+1

(x-2)? 5
X+1
X2 —4X+4=2x+2
x> —6x+2=0
:6+\/36—8 or X:6—\/36—8
2 2
x=6+;/% orx=6_;/2_8

x=3++7 or x=3-+7

Since x> 2

x=3+\/7

Question 4

a.%((x+2)1/(x—1))
=/(x-1 +%(x—1);(x+ 2)

X+2
—1/(X—1)+2—m

_ 2(x-1)+x+2
2,/(x-1)
3

2,/(x-1)

1M

1M

1A

1M Product rule, 1A

1A

b. Hence j( ﬁjdx (x+2)J(x=1) +¢ 1M

An antiderivative is

J-[ X JdXZZ(x+2)1/(x—1)
3

J(x=1)
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Question 5
4AL}(,
3 y = 1
2-4x
2 y = 2
) (E, Zj
8
F———_D’ {
0 0.1 0.z 0.3 0.4 v
-1
x=0
Solve 2 = for x
4-8x=1
x=2 1A
8
Area = Area of the rectangle — Area under the curve
3
g
=2k j 1 1H
2—4x
0
3
=§+|:£|Oge(2_4x):l8 1H
0

3 1 1
=Z+Z(IOQE[E)_IOQS(2)j 1H

4
_3-log.(4) 1A
4
OR
Find the inverse function
o1 1M
2-4y
yo_ L1
4x 2
11
j (——+—jdx 1A
1 X 2
2
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_[_toge0  xT° H
4 21

2

1

Ioge(}

__log,@ o) 1,
4 4 4

_ 3- Ioge(4)
4

1M

Question 6
h(x) ="
LHS=h(x+ y)xh(x-y)

— ex+y—1 x e><—y—l 1A
— er—Z

ey

= (h(x))’ = RHS 1M

Question 7

f :[-7,37] > R where f(x):%sin(gj

Amplitude is %

Period = 2—” =4

)

2
Shape 1A
Intercepts and end points 1A
Question 8
2sin(3n(x—a))=+/3

V3

sin(3n(x —a)) = >
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3n(x—a):_;—ﬂzyz,m 1M
3 3

41
X—a=..——,—,.

99
1 41
——a=..——,—,.
6 99
a=—1—ora=E 2A

18 18

Question 9
X ~Bi(5,0.1)

5
Pr(X=3) = [3)(0.1)3(0.9)2 1M

=0.0081 1A
Question 10
AN
1
< d —o >
1 a X

a. 0.5x1x1+0.1x(a-1)=1
0.1(a-1)=05

a-1=5

a==6 1A

b. %x0.5x0.5+5x0.1

=05%+05
=0.625

1A

c. Pr(X >2| X >0.5)

~ Pr(X >2) M
~ Pr(X >05)

_4x0.1
0.625
04 16

= == 1A
0.625 25

Question 11
a. BC=asin(9) 1A
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AD=AB+BD = acos(9)+%acos(9) = 3;cos(e) 1A

b. T= %x AD x BC
=1x§aCOS(9)X asin(&)
2 2 1A
:%az sin(@)cos(6)

Ci. T =%a2 sin(@)cos(9)

2—; = % a?[cos(@)x cos(9) + (~sin(€)x sin(@))] Product Rule

=%a2(cosz(9)—sin2(‘9)) 1A

ii. For maximum total sail area: cos?(@)-sin?(9)=0
sin?(0) = cos?()

=z 1M
4

3 T (7
T oo =Za2 xcos[z)xsm(zj

=—a°x—x— 1M

When a=4,me:§><42:6m2 1A
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