The Mathematical Association of Victoria
Trial Examination 2019

MATHEMATICAL METHODS

Trial Written Examination 1 - SOLUTIONS

Question 1
o i( cos(x)j _ —xsin(x) —cos(x) 1M, 1A
dx X x’
b. f(x)=5x"tan(3x)
£'(x) =10x tan(3x) +15x° sec* (3x) 1M
f'(7) =107 tan(37) +157° sec’*(37)
=157 1A
Question 2
2¢" +5=3¢"
2¢"+5-3e" =0
2¢" +5¢°-3=0 1M
Let a=e¢"
2a°+5a-3=0
(2a—-1)(a+3)=0 M
a=—,a=¢e" #-3
2
P
e =—
2
x =log, (%} =—log, (2) either form 1A
Question 3
a. The range of f, (0,9] , 1s a subset of the domain of g, R\ {0} . 1A
1
b. X)) = +3 1A
§(/00)= (g
Domain [1, 4) 1A

c. Shape, including correct domain 1A
Asymptote 1A
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Question 4
a. h:[-1,0) > R,h(x)=—x+1
Let y=—Jx+1.

Inverse swap x and y

x=—y+1

¥ =y+1

W' (x)=x>—1 1A
Domain (—o0,0] 1A
OR

W' (0,01 > R,A (x)=x> -1 2A

b. Solve —/x+1=x forux.

x+1=x’
xX—x-1=0 1M
1-J5 1445
X = , X #
2 2
[—l_ﬁ,—l_ﬁJ 1A
2 2
(—1,0),(0,—1) 1A
OR

Solve —x+1=x*-1 forx.
x+1=(x* -1y
0=x"-2x*—x M

© The Mathematical Association of Victoria, 2019

-AH—--------------



2019 MAV Mathematical Methods Trial Exam 1, Solutions

0=x(x"-2x-1)
0=x(x+1)(x>—x—-1)

1-/5 1++/5
= 5 X #

x=0,x=-1x

2
1-+/5 ’1—\5 A
2 2
(—1,0),(0,—1) 1A
Question 5

d
.—(xlo -
a dx(x g,(x) x)
=log,(x)+1-1
=log,(x) 1A

b.i. g(x)=2log, (x—-1)
A dilation by a factor of 2 from the x-axis. 1A

A translation of 1 unit to the right. 1A
3
b.ii. [ (2log, (x—1))dx 1A
22
= 2J.(loge(x))dx
1
=2[xlog, (x)—x]. 1M
=2((2log,(2)-2)~(-1))
=4log,(2)-2 1A
OR
3
[(21og, (x—1))dx 1A
2

=2[(x~Dlog,(x~1)~(x-D]. M

=2((2log,(2)-2)— (-1))
=4log,(2)-2 1A

Question 6
1 6 5 1 4 3
a. +

—X—X—F—X—X= M
2716 15 29 8
-1yl 1A
16 12 48
Pr(B,n2w) L
b. Pr(BA|2W)=M=£=§ 1A
Pr(2w) & 7
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Question 7

H(xﬂ);]dx

S|
3 0

={g(x+1)2} M
3 |

:§ 1A

Solve I( 2 jdle for a.
x+2 3

0

2[log, (x+2)]; =§ M

log,(a+2)—log,(2)= %

o (a+2j_l
g, p

a=2eb -2 1A

Question 8

a. ﬁtan[zx—%j+2=1

tan(2x —Zj = —L
2) B

2 1A
2 6
2x=8—ﬂ...
6
B &

x= T (add and subtract the period, % ) 1A

=22 1A
376

OR
Unit circle location 2"/4™ quadrant with basic angle

and/or adjustment of domain i.e. 2x —% € (—37”,%)
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P A TN
2 6 6
x=—£,£ 1A
3 6
b. Shape 1A
Asymptotes 1A
Intercepts 1A
b ¥ 1o
x= -7 Ja~° 73
1
. B
§ /
/' - /
L]
A T
i3 ~ i [E ~
-—0 1 ,0
— 2 A S x
! +
1 i I3 T £ ¥
_:Z 3 6 1 1 (] 3
. 1
: 4
4
¥
s +
h 1
Question 9
a. f(x)=x+2x
f(x)=3x>+2
m=f"(0)=2
f(0)=0
y=2x 1M Show that
b.
Y
/N /
To()y ="+ 1, =
380 = 11 N e 2x
o) -
I 3
i aer +5
T —, 1+ 43
T L 2 ¥
-
1 0. 0100 s 1 15 2
1
15 T
/7
3 1
X +2x=—+2
X
xt 2% -2x-1=0
x =1 is a solution 1A
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As there is only one positive solution (curvature of graphs) there is no need to investigate further solutions.
1

2x=—+2
X

2x7 —2x-1=0

L2212 1243

4 2

1+\/§
, X

2

>0 1A

143

[(f-22)des | (g)-20)dx 1A
0

———

END OF SOLUTIONS
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