SPECIALIST MATHEMATICS

Units 3 & 4 — Written examination 1

2008 Trial Examination

SOLUTIONS
Question 1
a a—i(i j+k) b —L(i—,—k)
V3 NE)
A2
b. The angle bisector can be found by adding a and b.
a+b= i(i—j+k)+i(i—j—k) Ml
V3 V3
2
=—=({-j Al
V3
. Lo 202 : . .
The magnitude of a+b is f . The unit vector of the angle bisector is
V32 1
—=x={-j)=—F=(>1i-})) Al
202 3 V2
Question 2
a. z=1 |Z| =1,Argz =0, thus z = cis0 Al
b. 1 =cis 0+2kz = cisk?”, k=0,1,2,3,4,5 or any other 6 integers Al
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C. I\Z/I =cis2k—ﬁ = cisk—”
12 6

%xlﬁzcisk%xcisk?ﬁzcis(k%+k{j

kx

= cis 7 = ciszlfTiZ which is 4\/I

Question 3
a.

lcos 30 = lcos(20+ 0)

4 4
= %(cos 26 cos @ —sin 26sin 49)
= %(2cos3 0 —cos @ - 2sin’ Hcosﬁ)
:%(20053 0 —cosf —2cosf+2cos’ 9)

= cos’ H—Ecosﬁ

2 2
b. For x=§c0s9 we have 27><2i7cos30—9><§cost9=1

8cos’ @—6¢cosf =1

cos’ 9—200&9:l
4 8

By substituting the result from a. %cos 30 = %

0053921, H:E,S—”,Z

2 999

. 2 V4 2 Y4 2 17

The solutions are x=—cos—, —cos—, —COS—
3 9 3 9 3 9
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Question 4
From x = yln(xy) , In(xy) = X
y

By differentiating implicitly

1= an(xy) + l[y + xﬂj . Substitute In(xy) = =
dx xy dx Y

1:d_y£+2+ﬁ
dcy x dx

@{1+q=1_1
dx\ y X

d_y(x+y}_x—y

dx

y X
dy _y(x-y)
de  x(x+y)
Question 5
2
vﬂ:—g—o.lvz, ﬂ:_&
dx dx %

o d
x=-[—Y By substituting u = g +0.1v*, d—u =0.2v
v

g+0.1v?

x= —ledt = —51n|u| +c
027 u

=-5 ln(g +0.1v° )+ c

When x =0, v=80, ¢ =5In(g +640)

x=5ln| $10%0
g+0.lv

For the maximum height v=0
X= SIn(g * 640) = SIn(l +@j

g g
a=5, b=640
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Question 6
a.

y =L x(x-4) Y

w

%x(x —4)dx

b. 4 :j‘\/gdx+j.\/36—9xdx—j
0 3 0

or A= i(@—%x(x—4)jdx+i(@—%x(x—4)Ja’x

c.
’ ‘T3 27
2 2 x> x
9 o L27 s 0
:gx93/2 +ix93/2 —ﬁ—i-ﬁ
9 27 12 2
_32 sq units
3 q
Question 7
r(t) = (2+3cos2t)i+(~3+sin2¢)j, t>0.
a.
x=2+3cos2t y =-3+sin2¢
cos2t=xT_2 sin2¢t =y +3
T . ) . . (x—2)2
Substituting intosin” 2z + cos” 2¢ =1 gives the ellipse Era—

b.
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[}
‘VH

Al
c. Whent=0 x=2+3c0os0=5 y=-3+sin0=-3. Initial position is(5,-3).
The particle is moving anticlockwise as for ¢ = % its position is (2,-2).
Al
It returns to its initial position after ¢ = .
Al
Question 8
a
| —32 dx = 3z
S(x+2)+16 16
3[ _(x+2)\]" 3«
—|tan *| —— =—
4 4 )|, 16
M1
3. 4fa+2 kY4
—tan =—
4 4 16
M1
a+2:1
4
a=2
Al
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Question 9
a.

4g
4gsinf =4a
a=gsinf

|
N =4gcosé, azzgsm@

. .
4gs1n0—yx4gcos9:4ngs1n0

3sin@ =4ucosf

_ 3sin@ =§tan6?

a 4cosd 4
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