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VCE Mathematical Methods Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (4 marks)

2
a. y =(3log,(x))
Using the chain rule:
d 1
d—)yc =2(3log, (x)) x 3 x -
_ 18log,(x)

X

b. fx) = cos (23x)
X

Using the quotient rule:
Let u=cos(3x) = u’=-3sin(3x)
Letv=x>=v’'=2x
ron v —uv’
Fay = Y.

_ —3x2 sin(3x) —2xcos(3x)

4
X

27

—3(2-7—[) 2sin(271') - 2(——-—) cos(2rx)

3 3
&)
3

-

Question 2 (4 marks)

a. ffx)=1+ 2
e)C

f(x) = j(1 +2¢ )dx

=x-2¢ +c¢
f0)=4=0-2+c=4

s.c=6

f(x)=x—-2¢"+6

Al

M1

Al

Al

Al

Al

2 MMU34EX1_SS_2019.FM

Copyright © 2019 Neap



VCE Mathematical Methods Units 3&4 Trial Examination 1 Suggested Solutions

b,  mp=f(0)=1+2¢"

=3 M1
y—»" =mT(x_x1)
y-4=3(x-0)
y=3x+4 Al
Question 3 (2 marks)
tan2(2x) =1 for x, where x € [0, 7].
tan(2x) = 1 for x, where 2x € [0, 27]. M1
5 X 3% 57 1%
4740 40 4
x=Z ?if, 5_”’ Iz Al
8 8 8 8
Question 4 (5 marks)
1
2
a. 5 -2log,(x) =log \x
= 11 21
= 5log,(x) + 2log, (x) M1
5
Eloge(x) =5
log,(x)=2
xX= e2 Al
2
b. 5 =125
2
_ 53(k—x )
2
x=3(k-x") Al
3x% +x-3k=0
A= b2 —4dac
=1-4(3)(-3k)
=1+36k Ml
No solutions: A< 0
1+36k<0
k< —L Al
36
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Question 5 (6 marks)

a yA
2
(=2, JE - D 15
)\ 1r.J
I \
0.5 —
T~ 3.0
0 >» X
_ | ) 4
2 1 s 1 3 N |
=1
(4,-1)
=15
correct intercepts Al
correct endpoints Al
correct shape Al
3
b. area= | (J4-x-1)dx M1
Yo
o 1
2
= [(4—x) - lldx
“0
33
=|:—§(4—x)2—x:| M1
0
(3-)-(3+9
3 3
_ 11,16
3 3
=2 Al
3
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Question 6 (7 marks)

a. probability density function — area =1

1
j (kx” = kx>)dx = 1 M1
0
3 4.1
X _X | =
[ 3 4 }0
k(l _ 1) —1
3 4
1
kx—==1
12
k =12 as required Al
1
b. mean:J‘ x X 12x2(1 —x)dx M1
0
1
= 12J‘ (x3 —x4)dx
0
4 541
= 12[)‘_ _X_}
4 5]
_ lz[ﬁ _ i}
4 5
1
=12X —
20
_3 Al
5
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c. g(x) is a probability density function.
p
2
qJ‘ x(p—-x)dx=1
0

4
P_ -1 eq. 1
17 (eq. 1)

p
mean = J- X X qxz(p —x)dx
0

(eq. 2)

Substitute p = % into eq. 2.

_ 6
1= 5

:)

=192
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Question 7 (5 marks)

Pr(ANB) _

a. Pr(A|B)= bB)

1
8
Pr(ANB) = %Pr(B)

Pr(ANB) _

PrBIA) == %
1

Pr(A N B) = 3Pr(4)

- éPr(B) = %Pr(A)

S Pr(A) = %Pr(B) as required Al

b. Pr(A U B)=Pr(A) + Pr(B) - Pr(An B)
Pr(AnB)=Pr(A) xPr(B), as A and B are independent
Pr(Au B)=Pr(A) + Pr(B) — Pr(A) X Pr(B)

Pr(A) = %Pr(B) from part a.

~Pr(AUB) = %Pr(B) +Pr(B) - %Pr(B) x Pr(B) =

- AON)

M1

Let b = Pr(B).

3 3
8b+b—8b><b_

11, 3,2
—b-2b"=
8" 8

M1

I AW

3 11b+6=0
(3b-2)(h-3)=0

b= % orb=3
~.Pr(B) = %, as Pr(B) <1 Al

¢. Pr(A’nB)=Pr(B)-Pr(A N B)
=Pr(B) - Pr(A) x Pr(B)

=Pr(B) - gPr(B) X Pr(B)

|
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d= [, -2+ (ry-y))

_ J(a-(—a»2+ (L)

= Qo) + (%‘)2

MMU34EX1_SS_2019.FM

Question 8 (7 marks)
a. X\
|
|
|
|
|
\ Lk
QAla, 7|
¥ 1
AN flx) ==
X
9) >x
. )
A'l—a,—~| &
a’ |\
|
|
|
|
Il

Al
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C. i. Let distance = d(a).

[4 2
d(a)=2 aa+k

Jaa* + 4K’
P
a
= J4a® + 4Pt

Using the chain rule:

1

_ oy 2
d’(a) = (8a - 8ka 3)x%(4a2+4k2a %)

_ (8a-8Kda )
2M4a” + 4kPa
_ (8a-8Ka)
2J4(a” + Ka”?)
_ 8(a— kza_S)
4A/a2 + ka7
2(a-Kd)
B _ M1
a2 + kza 2
Let d’(a) =0.
a—kKa>=0
a4—k2:0asa>0
Y
a=AJkask>0 Al
4
at o = 1AL+
Jk
242K
Jk
=2./2k Al
ii.  242k<10
J2k<5
25
k< >
25 . .. .
s0<k< > as k> 0 (stated in original question) Al
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