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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (3 marks)
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Question 2 (3 marks)

Since x € (ﬂ,%zj :

sin(x)=—1- cos® x
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Note: Accept consequential result from incorrect values obtained for tan(x).

Question 3 (2 marks)
a-b=|a|b|cos(a)

cos(ar) = ————— M1
NP
J6
cos(a) =——
24
cos(a) = 1
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a =% OR 60° Al
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Question 4 (3 marks)
7 z
I= J' 2 sin(2x) cos’ (x)dx = J' 2 2sin(x)cos® (x)dx MI
0 0
u=cos(x)
du = —sin(x )dx
T
cos| — 0 1
I=—J~ (2j2u4du=—.|‘ 2u4du=j 2u’du Al
cos(0) 1 0
Note: Accept any of the expressions shown above for I.
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Question 5 (4 marks)
Let D be the time it takes in hours to build a deck: D ~N (12, 4? )
Let P be the time it takes in hours to build a pergola: P ~N (10, 32 )
ED-P)=12-10=2 Al
var(D - P)=16+9=25 Al
D-P~N(2,5?)
Let Z be the standard normal variable for D — P.
0-2
Pr(D—-P<0)=Pr Z<? M1
Pr(Z <-0.4)=Pr(Z >0.4)
=1-0.66
=0.34 Al
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Question 6 (6 marks)
a. x=t+l=t=x-1
y =12 +3t

=(x—1)* +3(x = 1)
—x? 2x +1+3x -3

=x2+x—2 M1
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correct shape Al
correct endpoint and direction Al

c. speed = | i|

H0)= i+ +3)] Mi

|| = /()% + (2 +3)
=42 412t +10 Al

li|=5v2 = V4r? +126+10 =52

4% 412t +10=50
t243t-10=0
t=—S5ort=2
t=2 (sincet=0) Al
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Question 7 (5 marks)

a. Considering the range of arctan(\/gt) to find the domain gives:

domain = [arctan(—\/g), arctan(\/g)] (since tel-1, 1])

=[—£,1} Al
373

Considering the range of arcsin(z) to find the range gives:

range =[arcsin(—1), arcsin(1)]

=[—£,£} (sincete[—l, 1]) Al
22
b Yo 1
oA Ji_p
dx _ 3
dt 1432
1
x——:>\/§t=tan — | =>t=—— Al
5
dy 1
- 2
dlzﬁz 1-¢ M1
dx dx \/§
i 1432
1
21
t—L:> gradient = 3
NE) V3
1+3><1
3
32
V2 B
=2 Al
Question 8 (5 marks)
a. Method 1:
Ldekdt
T_
70 1
I L ar- kdt MI
1007 —10
[ log, |T - 1o|]100 k]o Al
log, (60)—log, (90) =5k
1 60
k=—1 M1
5 Oge(%j

Lioe [2
5 Ee 3
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VCE Specialist Mathematics Units 3&4 Trial Examination 1 Suggested Solutions

Method 2:
—dT jkdt

loge|T—10|=kt+c
log, (T —10)=kt +c (since T >10)

=0
= log,(100-10)=0+
{T:loo ge( )=0+c

c=log, (90)
log, (T —10) =kt +log, (90)
T = ekt+loge(90) +10

=90e +10
t=5
= 70=90¢>% +10
T =70
sk _70-10
90

60

5k =1lo
(5]
1 2
k=—log, | —
oz,

b. Method 1:
T 5
j LdT =I lloge [%jdt
70T —10 05 3
5
T 1 2
[log, [T =10[ . =[gloge (Ej't}

g, (7 ~10)-Tog, (60) og,

0

T-10 2
60 3
T =50°C
Method 2:
T =90eX +10

loge( jxlO
t=10=T=90e> ‘3 410

)
log,
=90e +10
=90xi+10

9

=50°C

M1

Al

M1

M1

Al

M1

Al
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Question 9 (5 marks)

a. Letz =a+bi, where a,b € R.
If 22 =—12 +16i, then:
a® +2abi +b%i% =12+ 16i M1

Comparing real and imaginary parts:
{az —b% =-12

2ab =16

2
b:§:>a2—(§j - 12
a a

a* +124% -64=0 Mi
(®-4)(a® +16) =0

a=-2ora=2 (sinceaeR)

Therefore, the square roots are —2 — 4i and 2 + 4i. Al

24,22 —4(4-4i
b Y27 —4(4-4i)

zZ =
1,2 >

=—2i@ (ﬁ_omparta,,mzz-i-“l.or —2—4i)
_#ﬂh)z—li(l+2i)

=2ior —2-2i Al

M1

Note: Consequential on answer to Question 9a.

Question 10 (4 marks)
The region bounded is between two semi-circles for x e[1-2,1+2]=[-1,3]. Ml

(=37 =4—(x -1

y=3ty4-(@-1? =343 420 —x2 Mi
2 2
Volumezir.“3 [(3+\/3+2x—x2) —(3—\/3+2x—x2) }dx Al
-1

Using the identity a* — b” = (a + b)(a — b) gives:

3
Volumezﬁj. (3+\]3+2x—x2+3— 3+2x—x2)(3+ 3+2x—x2—3+\]3+2x—x2)dx
-1
3 2
=7zj 6x2V3+2x —x“dx M1
1

3
= 1271'-[ V3+2x —x2dx
-1
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