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Question 1
z =+/5 +bi
7=y(V5) +b* =\B+b? =3  b2+5=9 b=4
=>b=+2

since b=Im(z)<0 then b=-2

2 2
Arg(z)=60=tan™| —— |, so that tan(8)=-—
o(a)=0-tn( -] 0)-—%
_4 4 4
2t
tan(20) = ange) = J5 s = J5_ 5
1-tan®(0) 2 .41
HE) s s
4 5 5
tan (20) = ———x—x22 = 4.5
( ) \/gxlx\/g
k=-4
Question 2

a. P(z)=23+(3i—3\@) 7% +57 153 +15i

Al

M1

Al

P(3V3-3i) :(3J§—3i)3 +(3 —3J§)(3J§—3i)2 +5(343-3i)~15v3 +15

= (3v3-3i) ~(33-3i) +15/3-15i 153 +15i

=0 shown

b. Hence (2—3\/§+3i) is a factor
A (3| 3[)2 +52-15y/3+15i =
(2-3V3+3i)(2°+5)=0
(2-3v3+3i)(2°-5i°) =0
(z 3\/§+3I)(Z+ 5|)(z—\/§i):
7=3J/3-3i and ++/5i
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Question 3
3 —

y= 2x" -4 _ 232 4
X X

y=2x> and x=0 are asymptotes
crosses x-axis y=0 = 2x°=4 x=+/2 (i/io)
Note that 1<~/2 <2

ﬂ:4x+i2:0 for turning points
dx X

=x=-1 x=-1land y=2+4=6
(-1,6) is a minimum turning point
correct graph, shape asymptotes, turning points

10

Al
Al

Al
Al

\ 4
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Question 4
a. F=ma F =4x®+12x newtons m=2kg

d (1v2j
\2 )
dx

d(;vz]
a=—"—2=2x>+6x M1
dx

%vz = I(2X3 +6x)dx

2a=4x%+12x since a:a(x) use a=

e Lieiaee
2 2

Now when x=1v=4

8:1+3+c = c:g Al
2 2
v2=x4+6x2+9=(x2+3)2 since v>0
v=x*>+3 shown
S 3
dt
= — = M1

1 1 X
t= dx=—=tan™"| —= |+cC
Jx2+3 V3 (ﬁJ

Now when t=0 x=1

Ozitan‘l(ijw —c=——_ Al

V3 643
()] ror e

S

t=——sec Al

M1
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Question 5
b

o w
' IJf(x)+f(a+b—x)d

a

u=a+b-x zg—u:—l and x=a+b-u

X
terminals when x=b u=a and when x=a u=b
a b
o f(a+b—u) du = f(a+b—u) du
f(a+b—u)+ f(u) f(a+b-u)+f(u)
b a

b

f(a+b-x)

d
a+b—x)+ f(x) "

but u is a dummy variable, so | :J f(

a

= f(x) X addin
I_Jf(x)+f(a+b—x)d dding

b.  f(x)=vx a=1b=4

4
Jx
A= | ———— dx from a.
J\/S—x+\&
1

1 3
A==(4-1)=2=15
p(4=0=5
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Question 6
b
VanXZdy
[ 2
y= 9)2()(_1 = 2xy =+/9x* -1
1
422:92_1 1:29_42 2:
x2y? = 9x =1=x*(9-4y’) so x -
5 V2
Y, :7r£ xzdy=7rJ9_4y2 dy partial fractions
0
1 __ A B _ A(3+2y)+B(3-2y) 3(A+B)+2y(A-B)
9-4y* 3-2y 3+2y  (3-2y)(3+2y) 9-4y*

(1) A-B=0 = A=B

(2) 3(A+B)=1 A=B==
V2

v== L+ ! dy
6 )\3-2y 3+2y

0

(2NN

V2

0

7| 1 1
V= E[_EIOQQ 3- 2y|+EIoge 3+ 2y|}
3+2y

NA
v=2 log,
12 3-2y|],

V =2 log, 3+2y2 units’
12 77°(3-242
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Question 7
a. ﬂzZX—y Yo =Yy(0)=0 h=1 X =0 f(xy)=2x-y
dx ° 4 °
1
Y = Yo +hf (X, Vo) y1=0+z(2x0—0)=0
1 1 1 1 M1
=y, +hf (X, =X, +h== =0+=|2x=-0|==
Y=nthf (%) x=x+h=7 v, 4( x j 2
1
y3:y2+hf(X2'Y2) X2:X1+h:E
y3=1+1(2xl__j=1+lxlzﬁ Al
8 4 2 8) 8 4 8 32
b. correct slopes in the table Al
correct slopes in the graph below Al
X=-2 x=-1 x=0 x=1 X=2
y=-2 -2 0 2 4 6
y=-1 -3 -1 1 3 5
y=0 -4 -2 0 2 4
y=1 -5 -3 -1 1 3
y=2 —6 -4 -2 0 2
3_y
\ N A — /
\ N N S/
-3 ) -1 0 1 2 3
\ N /]
N —= [ |
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Question 8

a. y=xsinl(2—3xj using product rule
ﬂzsinl(%J i(x)+xi sinl(%j M1
dx 3 ) dx dx 3
ﬂ:sin‘l(ﬁ}r—zx Al
dx 3 9—4x2

d
. 2X
= | sin”'| == |dx
v=Jan (%)
. d . _1(2Xj ] _1(2Xj 2X
since —| xsint| == ||=sin?!| == |+ ——
dX 3 3 9_4X2

y = xsin™ (QJ_JLdX
3 V9 —4x?

du

let u=9-4x*> — =-8x
dx M1
_ P 2X 1 _%
y = Xsin (? +Zju du
1
y=xsin1(§ Lo
3 Al
y=xsin‘1[2—; +%\/9—4x2+c
Now when x=g y=0
Ozgsin’1(1)+0+c ==
2 4
y= xsinl(z—;j+%\/9—4x2 —37” Al
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Question 9

a. r(t)=(t-sin(t))i+(1+cos(t))j for 0<t<2r
F(t)=(1—cos(t))i—sin(t)j
‘[‘(t)‘:\/(1—cos(t))2+(—sin(t))
£ (t)|=1—2cos(t) +cos? (t) +sin? (t)
‘[’(t)‘: 2—2cos(t)
¢ (t)]=/2(1-cos(t)) using half-angle formulae

£(1)|= Z[ZSWGD _

‘[’(t)‘:Zsin(%j

)

) t
since OSESIZ'

o, W _dy
' dx dt dx
dy . . dx
—=y=-sin(t —=X=1-cos(t
=Y (OB~ (t)
dy _y —sin(t)
dx % 1—cos(t)
d s.n(gj R
a _ - 21 -3
ox,z 1 cos(”] 1-
3 2
Question 10
a. Ox* +36x+4y*—8y+4=0

Using implicit differentiation

18x+36+8yg— ﬂ:o
X dx

%(S—Sy) =18x+36x =18(x+2)
X

dy _ 9(x+2)
dx 4(1-y)
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ﬂ:O =>Xx=-2
dx

36-72+4y? -8y +4=0
4y*-8y-32=0

y?-2y-8=(y-4)(y+2)=0
the points are (-2,4) and (-2,-2) Al

b. Ox* +36x+4y*—8y+4=0
9(x* +4x )+4(y* -2y )=-
(X" +4x+4)+4(y’ -2y +1)=-4+36+4
9(x+2)" +4(y-1)" =36
(x+2)2 +(y—1)2 _

4 9
ellipse centre (-2,1) , domain [-4,0] range [-2,4] Al
graph, correct shape, scale Al

w X<

END OF SUGGESTED SOLUTIONS
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