The Mathematical Association of Victoria

Trial Examination 2023

MATHEMATICAL METHODS
Trial Written Examination 1 - SOLUTIONS

Question 1

a. %(}C} sin(2x))

=X’ x 2¢0s(2x) + sin(2x) x 3x
=2x’ cos(2x) + 3x” sin(2x) 1A

er

b. =
T
(2x+1)2e™ —e* x2
(2x+1)

. 10e* —2¢*
Q=0

5
st
25

f'(x)= 1M

1A

Question 2

f:(—2,oo)—>R,f(x)=%2, g:(3,oo)—>R,g(x):§

X

1

a. f o g exists because the range of g, R", is a subset of the domain of f, (—2,00).

b. (fog)(x)= 11 1M
——+2

x-3
. x—3
T 1+2(x=3)
x-3

2x-5
_ 2x-5 1
T 2(2x—5) 4x-10
1
T2 4x-10

OR
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1
2
2x—5)x-3
5
x__
2
1
2
x-3 1 o
2x-5 2 2x-5
:l_ 1 1M show that
2 4x-10

c. The domain of f o g is the same as the domain of g.

Shape with open circle at (3, 0) 1A
Asymptote with equation 1A
¥
o
i i 1
T
1. 2

-
T

|
TN Y O T Y T

Question 3

a. g(x)= J‘ﬁdx

= [(3x+1)" dx

-1
_ (3x+1) e
3x—1

-1
=(3x+1) e
-3
1
——— 1M
g0 = 3G
given g(0)=3

3=—l+c

© The Mathematical Association of Victoria, 2023



2023 MAYV Mathematical Methods Trial Exam 1 Solutions 3

110
S S 1A
=G s

- 1A

Question 4
a.i. As the y-coordinates of the points of inflection are 1 and the y-coordinates of the maximum turning
points are 4, the graph of y = cos(x) has been dilated by a factor of 4—1=23 from the x-axis (amplitude is

3) and translated 1 unit up. So y, =3cos(x)+1.
Hence, A=3 and c=1. 1A

a.ii. Solve nx +% =0 for x=-1

1A

n=

OR
As the turning point is at (—1, 4) , ¥, =3cos(x)+1 has been translated 1 unit left. f(x) can be written in

1
4

the form f(x)= Acos(%(x + I)J +c.

n= 1 1A
4
. 2 . . . . period
Period = T = 87 , so a point of inflection will be at x = —1+———=—-14+27
4

Hence the general solution for the x-coordinates of the points of inflectionis x =—1+27+4xk, ke Z . 1A

OR
1 1

Solve 3cos[—x+—) +1=1
4 4

3cos lx+l =0
4 4

cos lx+l =0
4 4

1 1 »
—x+—=cos (0
PR (0)
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1z
R

-1+27, ...

Hence the general solution for the x-coordinates of the points of inflectionis x =—1+27+47k, ke Z .1A

1
—X
4
X =

1 1 1 1
b. f(x)=3cos| —x+—|+1 to g(x)=cos| —x+— |+1
S (x) (4 4) g(x) (4 4j
e Dilate by a factor % of from the x-axis
2 .
e Translate 3 of a unit up

(Dilate by a factor i from the x-axis and translate ¢ —% units up) 1H

OR
e Translate 1 unit down

e Dilate by % from x-axis

e Translate 1 unit up

(Translate ¢ units down, dilate by a factor of i from the x-axis, translate ¢ units up) 1H

Question 5
a. f(x)=x +2x> —x+1
f1(x)=3x"+4x-1=0 1M
x_—4i\/16+12
6
4427
X=—-
6
-2+
xX= 2447 1A
3
b. x1=—3—& 1M
J/'(=3)
x1=—3—_—5
14
x1=—22=—ﬂ 1A
14 14

c¢. Tangent line with the coordinates of the x-intercept 1A
Must touch at (—3, —5).
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y
| y=7f) 4
[—37 ] 2
—, 0
T 1. 0 T 7 S S S Y O Y O S
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4 -3 b It =
—4
-6
g T
10T
Question 6
2
a. v(t)=(t-8)° +1
L
azv'(t)zz(t—8) 3
3
2 L
—(t-8) 3= 1M
3( )
L
t—-8)3=—
(t=8)* =7
-3
o)
2
3
ool
3
3
tz(zj +8
3
t=i+8
27
27 27
2
b. v(t)=(t-8)* +1
Average rate of change = ¥33) =) 1M
35-0
2 2
_(35-8)’ +1-(=8)° —1
35
2 2
_@7)° - (=8’
35
9-4
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1A

5 1
35 7
¢. The graphs intersect at =0 and 1 =16.

The reflection of the graph of v in the x-axis gives the endpoint at (0, —5) .

A translation of 10 units up gives the endpoint as (0, 5).
So the graphs intersect at # =0 and 8 units to the right of 1 =8.

The bounded area = f (v, (1) =v(0))dt or 2j (5—v(t))dt or 4 I (5—v(t))dt (other forms)

:T(—(Z—S)i +9—[(z-8)§ +1th or ZT(S_(@_g)i +1Ddt or 4}{5—(([—8; +1J}dt

= j[—2(t—8)§ +8Jdt or 2_f[4—(t—8)§Jdt or 4'?[4—0—8)?}% 1A

Question 7
a.
0.9 w'
R
0.2
0.1 W
0.2 w
0.8
R/
0.8 W
Pr(R|W)
_Pr(RnW)
- Pr(W)
_ 0.2x0.1 IM
0.2x0.1+0.8x0.8
002
0.02+0.64
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_002 1 1A
0.66 33
%\/? 0<t<l
3e _,
b. f(t)= ?e l<t<owo
0 <0
3¢ 1
Pr(T<1)—§j[t2Jdt
0
3 1
5 3 .
3 2
==x=(1-0
5*5(1-9)
:% 1M Show that
31 1 m 1
c. =|| 22 |dt+=e|le”)dt=—
Sl sl
Eej.(e”)dl:l—gzL 1M
51 2 5 10
3 m 1
—ge[e ]1 _10
e"m—e! = —i 1M
6e
e—m_i
6e

3
|
|
o
5
ga
7~ N\
o
m|u‘
N—
Il

1-log, (%) =1+log, [g) 1A (any form)

OR
3 %/ . 1
—eI(e )dt = 5 1M
3 1
gel:e :|m - 2
e’ —e" = _6i M
e
m 5
—e" = o
m=—log, [—j =1-log, (%) =1+log, [—) 1A (any form)
Question 8

g(x)=alog,(x+b), g(2)=6, g(6)=9
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alog, (2+b)=6...(1)
alog, (6+5)=9...(2)
(2) =(1)

log, (6+b) B

2
log,(2+b) 2
3

6+b=(2+b) 1M
Square both sides

(6+b)2 =(2+b)3

36+12b+b>=b> +6b*> +12b+8

b*+5b* —28=0

When b=2, b’ +5b* —28=8+20-28=0
(b-2)(b> +7h+14)=0

b*+7b+14=0

A=49-56=-7, no real solution

b=2 1A
alog,(2+2)=6

2a=6

a=3 1H

Question 9

[ —o0 — 1
a.h.( ,a)—)R,h(x) =

—a)2

bty =

Inverse swap x and y
1

X=——=
(y—a)

(v-ay =

X
1 1 . .
y=—|—+a, y#,/—+a asthe domain of /1 is (—o0,a)
X X
1

h'(x)= —\/; +a 1A

b. The graphs will touch along the line y=x.
The gradient equals 1.
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B (x) = =1 1M
X—da

= 1A

OR

The point of intersection is at (\/3 2+a,3-2+ a) .
1

(x—a)*

1
VFrae——' im
(3/3+a—a)2

S Fiae L
T

Substitute into A(x) =
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1A

END OF SOLUTIONS
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