MATHEMATICAL METHODS

Units 3 & 4 — Written examination 1

2007 Trial Examination

SOLUTIONS

Question 1

dom f(g(x))= R

Question 2
a.

f(x)=log, (2x +1)
inverse x =log,(2y +1)
e"=2y+1
2y =e" -1

b. range f_1 = domf :(_%,OOJ
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2007 MATHMETH EXAM 1

C.
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M1 correct shape of graph of f (x) with asymptotes labelled.

M1 correct shape of graph of f -1 (x) with asymptotes labelled

Question 3

a. f'(x)=(2x-3)""

Al
b.
when x =1 f'(1)=(2-3)e"
_ -2
- Al
__t
eZ
Question 4
ﬂzcost—szinbc Al
dx
Whenx=£ ﬂzcos2 z -2 z sin 2 z
6 dx 6 6 6
s
=COoS— — —Ssin—
3
_1 73 Al
2 32
_1 73
2 6

© The Specialised School For Mathematics Pty. Ltd. 2007 (T'SSM) Page 2 of 6



2007 MATHMETH EXAM 1

Question 5

a I +1
© T3
M1 for 2 correct transformations
M1 for 2 correct transformations
b. Dom =R\{3} A1 must have both domain and range correct

Range = R\{1}

Question 6

a. f(x)=g(x)

sl {e=t)
> s(i-3) .

\®)
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M1 correct shape of graphs
M1 intercepts labelled

M1 end points labelled
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Question 7
F 9 y
s M1 correct shape of graph
2 M1 stationary point and all intercepts labelled
0 p X M1 both end points labelled
=3 =2 1 1} 1 2 4 5
/ . \
(-2,-2) . 4, -2)
Question 8
a.
- x> =2x+8
)—x3 ~3x +6x+8
—x’—x’
2x* +6x
-2x* —2x
8x +8
8x +8
b=2,c=-8 M1
y=—(x+1)x* +2x-8) MI
b.
—(x+1)fx-2)x+4)=0
x=-1Lx=2,x=-4 Al
c.
2
A= ZI (—x3 —3x” +6x+ 8)Jx
i M1
=2/ ———x’ +3x* +8x
L 4 -1
[ 1 Ml
=2/ (-4-8+12+16)— —Z+1+3—8
=2/16- (4 lﬂ
i 4
.
= 40— units squared
2 Al
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Question 9
a. .
Ik(a +x)dx =1

k‘[ (a+x)dx=1

2
24’ =l
k
1
k=
2a’

ro 1
1=_J;x2a2(a+x)dx
IZJ x (a+x)dx

—a

a

2a° = J.x (a + x)dx

a

2a° = j(ax + x7)dx

2 3 |-a
o35
2 3 2 3
2612:2—a3
3
6a’ =2a’
3a° =a’
a*(a-3)=0
a=0 (reject) ora=3
La=3
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Question 10

R
0.7
R
0.7 03
D
R R
0.6
0.7 0.3
D
0.4
D
0.3 06 R
D
0.4
D

Pr(if it is raining on Monday, it will be raining on Thursday ) = (0.7 x 0.7 x 0.7) + (0.7 x 0.3 x 0.6) M
= 0.343+0.126
= 0.469 Al

Question 11
a.

Pr(X >70)= Pr[z > 70_50}

10
=Pr(z >2)

=1-Pr(z>2)

=1-0.98

=0.02 Al

Pr(X <30] X <70)= Prix <;0<(;OX<7O) M1
_ Pr(X <30)
~ Pr(Xx <70)
B Pr(z <-2)
- Pr(z < 2) MI
B Pr(z > 2)
© 098
1-Pr(z<2)
098
_0.02
T 098
1

49 Al
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