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Question 1a (1 mark) Question 2b (3 marks)

N3-i|=B+1=2
tan (Arg(vV3-i)) =

M) =T (Re(B-i)>0)

Therefore, 3- |—20|s( %)
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Question 1b (3 marks) o [ICIS(ZH

Define positive acceleration as up the plane. 2! us( )
8 kg mass: 8a=T —8gsin(30) =

2% cis(7)
5kgmass: ba=59-T P
Therefore, 13a =59 —4g :160is[—?j
Hence, the 8 kg mass accelerates up the plane at —16(_E — j
g -2
13 = -8-8\3i

Question 2a (1 mark)
L+ij=v1+1=+2
tan (Arg(1+i))=1

Arg(1+i)=% (Re(1+i)=Im(1+i)>0)

Hence, 1+i= «/fcis[%j, as required.
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Question 3 (4 marks) Question 5 (4 marks)
d 27 .- 2 d . dy d X+1

— 2x° |sin 2x°—[sin —+—X f(x)=

o L2 Jsin(y)+ gy ST+ o XY (="

The denominator of f vanishes at x = 2.

d  .dy_
+x@[y]&_0 As X — o0, f (x) >0,

axsin(y)+2Ccos(y) vy +x L =0 ASX =27, T(X) > 0.

] dx dx Asx—-2", f(x) > .
d—i(szcos(y)+x):—4xsin(y)—y Asx— 27, f(x)— —w.
ﬂ:—4xsin(y)—y ASX—)2+1, f(X)—> o0,

dx  2x%cos(y)+ x f(0)=-= and f (x)=0when x=-1.
dy| _Fi-g * y
dx(%,%)_’lf—;-73+% x=-2i 44 x=2i)

Question 4 (4 marks)
E(X)=2,Var(X)=2,E(Y)=2 Var(Y)=4. O A
aE(X)+bE(Y)=10 B A Y '(051
{aZVar(X)+b2Var(Y):44

{2a+2b=10
= 2 2

2a%+4b?=44
Therefore, 2a’+ 4(5-a)’=44.
2a’ +4(a” -10a+25) =44
6a’—40a+56 =0
3a*-20a+28=0
(a-2)(3a-14)=0
a=2only (abez). p(t)=2£(t)
b=3. =2(cos(t)i—sin(t) j+ 2tk)

=2cos(t)i—2sin(t) j+ 4tk

w-pte( )
= (21 +47Kk) - (-2j+27k)
=—2i+2j+27k kgms™

A
|

Question 6 (3 marks)
r(t)=sin(t)i+cos(t) j+t’k

Question 7 (3 marks)
_ 2
cot(2x)+ltan(x)=1m—n(x)+ltan(x)
2 2tan(x) 2
_ 1-tan?(x) +tan®(x)

2tan(Xx)

1
=—cot(X
cot(x)

Hence, a= 1.
2

Copyright © 2018 TWM Publications (VCAA 2018 Specialist Mathematics Written Examination 1 Provisional Solutions)



Question 8a (1 mark)

a9 _ 0-5=0
dt
Let V (t) = volume of solution.

V(t):J.Ot(S—3)dW+16

=[2w], +16
=2t+16
Qe _ Q
dt V(1)

__ 3
16+ 2t
dQ -3Q
dt 16+ 2t

Hence,

, as required.

Question 8b (3 marks)

Q_ t
l—ldw:J. ! dw
§3W 016+ 2w

[%1 Ioge(w)ﬁ = B log, (16 + 2W):|
2 (Q>0andt>0)

-1 1 1) 1
3 log,(Q)+ 3 IOQE(EJ =3 log, (16 + 2t)

t

0

1
_Eloge (16)

1 1
o 1 3 o (16+2t)5
% 20) | % 16
1 (16+2t)?

2Q 64
Hence, Q(t)=

32
(16 + 2t)?

Question 9a (2 marks)
x=sec(t) and y= %tan (1).
sec’(t) = x?
{tanz(t) =2y°
Therefore, x*—2y?=sec®(t)—tan?(t).
Hence, x*—2y®=1, as required.
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Question 9b (1 mark)
x*-2(x-1)’=1
x?—2(x*-2x+1)=1
—x*+4x-3=0
(x-1)(x-3)=0
x=13

Question 9¢ (2 marks)
Let V =required volume.

, X°-1
2
a3 y2

Y l—(x—l)zjdx

J1 2
03/ y2

=z 12 1—(x2—2x+1)jdx
J1 2
a3/ 2

=7 i+2x——]dx
.1

6 2 |,
=z[—g+9—g—(—1+l—§ﬂ

2 2 6 2
=== units®

Question 10 (5 marks)

r(t) =§1+(arcsin(t)+t\/1—t2 )J

2
f(t)=t21+(L+\/1—t2 - ]j
J1-t2 1-t2 )7
_ 942
:F1+(2 ZtJj
N1-t2 )
= 2] + 241 -t?
()] = |Jt* +4(1-1%)
= Jt'—4t?+ 4
ie=2f
|-
Since 0<t <1, |i(t)=2-t%
Hence, a=-1, b=0,c=2.

END OF PROVISIONAL SOLUTIONS
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