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Question 1 Question 2
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23 =z=5-i
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/4
6
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6 From Question 2a
22 +4=0
1=/3i = rcis® Sz =121
r=+1+3
=4 Question 3
=2 X’ =2x’y+2y° =2
0= tan”" ( \/5) By implicit differentiation
:_g 3x2—4xy—2x2d—y+4yd—y=0
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X dx

3x° —4xy = 2x2dy 4ydy

dx dx
3x* —4xy = d—y(sz —4y)
dx

dy _ 3x* —4xy

dx 2x*—4y
At the point (2, 3)
dy _12-24 _ 3
dx 8-12
Equation of Tangent
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y-3=3(x-2)
y=3x-3
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Question 4
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Question 5
a.
Assuming constant acceleration

Using v’ =u” —2as

v
u =

From Question 5 a, we know that
Friction (F)
F=ma

F="8x6=16
3
F'=uN =-6gu
—6gu=-16
16
# 7 6e
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Question 6
a.

r(0) = [v(t)dt
= [—4sin(t)i+ 6cos(20) j at

=2cos(2¢)i+3sin(2t) j+ ¢
We are told that »(0) =2i

2i=2cos(0)i+3sin(0) j+c

c=0
~r(t) = 2cos(2t)i+3sin(2t) )
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b.
x =2cos(2t)

y =3sin(2r)

x* =4cos” (2t)
y? =9sin”(2¢)

2
%:cosz(%)
y2
= =sin’(2¢

5 sin”(2¢)

2 2

X 42 = cos?(2t)+sin’(2f)
4 9

2 2

x__|_y_:1
4 9

We need to consider the domain

0<r<™
2
—_2<x< <y<
This means that 2sx<2 ando_y_3
Whent=0,x=2and y=0
Whentz%,x=—2andy=0
T
Whentzz,x:Oandy=3
c.
i
: direction
4 3 2 1 710 1 Sta;ingf) 4
point

Question 7
a.
dy
=y, +h—
yn+l yn dx
1
yn+1 :yn +01X_
xl‘l
x, =1
Yo =1

x, =x,+0.1=1.1

Y= +0.1XL=1+0.121.1
X9

X, =x+01=11+0.1=12

Y, =Y +0.IXL=1.1+O.IXL:E:

X, 1.1 1

131
110

=log, x+c
Whenx =1,y =1
y=log, x+c
l=log,1+¢
c=1

y=log, x+1

When x =1
y=log,(1.2)+1

© The Mathematical Association of Victoria, 2008

Page 3



MAYV Solutions to 2007 Specialist Mathematics Examination 1

Question 8
a.

Considering each of the y-values individually

beginning with y = -2

dy _ 1+y?  1+(=2)° 5
dx 2 2 2

=25

x=2tan" y+c
0=2tan"' (~1))+c

c==—

2

T
x=2tan" y+ =
Y 2

1 /4
Continuing this process for each value, we V= tana(x - 5]
would gain the following table.
y 2 | -1 0 1 2 . =
x |25 |1 |05 1 2.5 ' 2 b
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g g L~ 1 E % 2
—? —:2 -31 0 1 '2 3
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i & i E é Question 9
v=ﬁ=ﬂi+ﬂj=—yi+xj
~ dt dt~ dt~- ~ -

b. N y d_
dy _1+y dt dt
dx 2
dr__ 2 Yy, dx
dy 147 di  di- di’
1 =—xXi=y]
y=2f -
Y =—(xi+y))
=2tan" y+c ST
-7
We are told that y =-1 whenx =0
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Question 10

1+ tan® 2x =sec” 2x

2
1+(¥] =sec’ 2x

49+32 1

49 cos? 2x
CoS2x = Z
9

cos2x=1-2sin’ x

z=1—25in2x
9

2sin’ x =%
9

| —

sin? x =

sinx==

W= O

Given xe [0,%)

. 1
sinx =—
3

z=-1 iﬁcis[%j
= —1i\/§[§+é]

:—1i{£+%]

2
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