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cos(z) = ?

$:2n1rj:%,nez

3 a Since

cos?A+sin®? 4 =1,

we see that cos? A =1 —sin? A

4 . : , . - 4
Therefore, cos A = :I:g. However, as A is acute, we can reject the negative solution, giving cos A = I

Therefore,
1 5
A= = —.
see cosA 4
. . . cos A
b  Using the result from the previous question we have, cot A = — 1
sin
4



¢ Since
cos® B +sin? B =1,

we seethat sin? B=1—cos? A

()

1
=1-=
4
3
=7
Therefore, sin B = :I:?. However, as B is obtuse, we can reject the negative, giving sin B = -5 It follows
that, cot B = C?SA
sin 4
1
__2
v3
2
_ V3
=5
. . . 1
d Using work from the previous question, we have, cosecB = — B
5in
1
V3
2
_2v3
=3
: 9 A 9 A
4 Sincecos A = 2cos o 1, we know that 2cos 2 1=cosA
A 1
2cos? = —1=_
COoSs 2 3
A 4
2cos® = = —
COos 9 3
ISIZ)S2 é = E
2 3
A 2
4,2
CcOos ) 3
: A 6
Or equivalently, cos — = :I:i.
2 3
5 Wehave, LHS = 1 - 1
' ~ 1+sinA 1-sind
B 1-—sinA
~ (14 sin A)(1 — sin A)
L 1+sinA
(1+sinA)(1—sinA)
_ 2
1 —sin® A
2
~ cos? A
—2sec’ A
= RHS.

. 1 .
6 a 3sin(4z) — 3sin(2z)



n4+ 1w 2n 4+ 1)

g Bntlm o, _Ontlr
2 4
sindz 4+ sinz

CoS3T + CcosS T

2sin2xcosx

2cos2zcoszx

sin 2z

LHS =

cos 2z
tan 2z

= RHS

sinz -+ sin 2z

14 cosx 4 cos2x
2sinzcosz +sinT

LHS =

2cos® 4 cosz
sinz(2cosz + 1)

cosz(2cosz + 1)

—tanzx
= RHS

w+ 2= (3+2i)+ (3 — 2i)
=6

w—z=(3+2i)— (3—2)
—3+2i—3+2i
— 4i

wz = (3 + 2i)(3 — 2i)
= 3% — (2i)?
=9+4
=13

w? + 22 = (3 +2i)2 + (3 — 2i)?
=9 4+ 12i + (20)% 4+ 9 — 12i 4 (2i)?
= 18 4 4i% + 4i?

=10
Using a previous result, we see that
(w+ z)? = 67

= 36.

Using a gr vious result, we see that
(w — 2)* = (4i)?
= —16.

w? — 22 = (w — 2)(w + 2)

=4ix6
= 24i

Using the previous question,
(w—2)(w+ z) = w? — 22
= 24i



w+ 2= (1—2i)+ (2 — 3i)
—3_5i

w—z=(1—2i)— (2— 30
=1-2—2+3i
=—1+i

wz = (1 — 2i)(2 — 3i)
=92 3 — 4i + 6i>
—=2_T7i—6
—_4-Ti

12
23§
(1—2i) (2 + 3i)
(2 3d) (24 34)
2+ 3i — 4i — 6i°
22 (3i)2
2—i—6
4+9
8—i
13

N|E

iw = i(1 — 24)
—i— 22
=241

1—2i
i (142i)
(1—24) (1+ 2i)
i+ 2%
12 — (2i)2
—2 41
1+4
—2 41
5

1—2i
i
1-—2ii
i i
i— 2i2
.!:2
214
-1
=2 i

Elﬁ.

m|g




z  2-3i
w  1- 2
(2 — 3i) (14 2i)
(1 —2d) (14 24)
_ 2+44i— 3i— 6i°
12 — (2i)2
2+i+6
144
8+i
5

w 1-2
w+z 3-—5i
(1— 2i) (3 +50)

(3 — 5i) (3 + 5i)
3 + 51 — 67 — 1042
32 — (5i)?
3—i+10
9425

13—
34

(1+4)w= (1+14)(1 — 24)
—1-2i+i— 2§
—1-i+2
-3 i

w12
144 1+
(1—2i) (1—1)
(149 (1-19)
1—i—2i+ 22
12 — 32
1—3i—2

1+1
—-1-—3i

2

w? = (1 — 2i)?
=1—4i+ (2i)?
=1-4i—4
=34

10a
22+ 49 = 22 — (7i)?
= (z— Ti)(z + Ti)
b Here, we must complete this square, giving,

22— 22410=(22—2241)—1+10
=(z—1)2+9
= (z—1)% - (31)°
= (z—1-3i)(z— 1+ 3i)



¢ Here, we must complete this square. Factor out the 9 first, so that

2
922 — 62+ 5= 9(2? ——,,—i- ]

d Here, we must complete this square. Factor out the 4 first, so that

13
422 +122+13 =4(22 + 32+ =)

11a We need to find real numbers a and b such that (a+ib)? =3+ 4i
a’® + 2abi + (ib)? = 3 + 4i
(a® — b?) + 2abi = 3 + 4i

Therefore,
a2+ =3 (1)
2ab=4 (2).
. . . 2 o . . s (2)\?
Solving equation (2) for b gives b = o and substituting into equation (1) gives a® + o 3
4
2
ia — — =
a2
a*—4=3ad°

a*—3a2-4=0
(a2 —4)(a2+1)=0
a = =+2.

And correspondingly, b = +1. Therefore the two square roots are 2 + i and —2 — 4.

b We have
—b+ 4/b? — dac
- 2a

—(4+3i) £ /(4 +31)T — 4(2 —9)(—1 + 39)

B 2(2 — 1)
—4—3i+ /16 + 24i + (31)2 —4(—2 + 6i + i 3i%)

B 4 — 2
—4-3i+ /16 +24i — 9 — 4(—2 + 7i + 3)

- 4— 92

—4-3i+ \/T+24i —4(1 + 79
4— 2




—4—-3i+/7T+24i —4—28i

4 — 24
B —4 —3i+ /3 —4i
o 42
Showthat /3 —4i =2 — ¢
Therefore, z= —iorz=—-1—1
12a
3
(54
b
C




13a

15 We know that the point P(z, y) satisfies,
AP = BP

VE-22+ -2 = /-3 +@y-9°
-2+ @w-2°=(z-3"+(@y—4)
22 —dz 44+ —dy+4=2z’—6x+9+y>—8y+16
—4dr+4+4—-4y+4=—-6x+9—8y+ 16
2r +4y =17

16 Let (z,y) be the coordinates of point P. If F'P = %MP then



24 (-1 = 5/ (-3)

Squa ring both sides gives
+y-12=3(@+3)
4z + 4(y—1)2 =22+ 62+ 9
3z — 6z +4(y—1)2 =9
3z —6z+4(y—1)2 =9
Completing the square
3z —6z+4(y—1)2 =9
3z —2x)+4(y—1)2 =9
3((x2—22+1)—1)+4@w -1t =9
3((z—1)2 1) +4(y— 1> =09
3z—1)2 +4(y—1)2 =12
or equivalently (@—1)° - -1 =1.
4 3
This is an ellipse with centre (1,1).

17 We know that the point P(z, y) satisfies,

183

FP =RP

2 2 2
VB -1 = /- (-3)
2+ (y—1)* = (y+3)°
32+y2—2y+1:y2—|—6y+9
z? —2y+1="6y+9

8y:x2—8
2
T
=—-1
Y=g

2
Therefore, the set of points is a parabola whose equationis y = % -1

Sincez = 2t + 1 and y = 2 — 3¢ we solve both equations for ¢ to find that
r—1 2—y
andt = —3 -

t=

Eliminating ¢ then gives
z—1 2—y
2 ~ 3
I(z—1)=2(2-1)
3r—3=4-2y
3x+2y=1"17.

Since z? + y® = cos® 2t 4 sin? 2t these equations parameterise a circle with centre (0,0) and radius 1.
—1,

Solving each equation for the cost and sin ¢ respectively gives,

r—2 —3
and si_nt:yT.

cost =



Therefore,

2 2
-2 -3
(:r: 2 ) + (yT) :coszt—l—sinzt

(-2  (y-3)’
+ * 9

=1

d Solving each equation for the tan ¢ and sec ¢ respectively gives,

T Y
tant = — and t=—.
an 5 and sec 3
Therefore,
( ) — (%) — sec’t — tan’t
v_2_
9 4
19a Sincexz =t — 1 we know that t+ = z 4+ 1. Substitute this into the second parametric equation to give,
_ 2
y=1-—2¢
=1-2(z+1)>2
b Since0 < ¢ < 2 we have
0<e4+1<2
-1<z<1

¢ Since0 < ¢t < 2, we have that
—7<1-22 <1.

Therefore the rangeis -7 < y < 1.

d
A
( 1.|Io\
¥2 2‘]\ -
(1.-7
20 We have
x =rcosf Yy = rsind
= 2cos 7w /6 = 2sin 7w /6
=—/3 =-1

so that the cartesian coordinates are (—4/3, —1).

21 Finding r first, gives,
r=4/22 + (—2)2 = 24/2. Since

-2
tanf = 5 = —1, we can assume that 8 = — E so that the point has polar coordinates (QJ_ — 4) We could

also let r = —24/2 and add « to the found angle, giving, (—2\@, Iﬁ) :

223 Sincer = 5and r? = z2 + y? we know that
22 + 32 = 52, This is a circle of radius 5 centred at the origin.

b Sincetanf = % we know that



=+/3
— /3z.
. . 3
¢ Sincey = rsin#, we know that = —
sin #
rsinf =3
y=3.

d Sincex = rcosf and y = rsin f, we know that
2
=r
3sinf + 4cosé
3rsinf + 4rcosf = 2

3y+4x = 2.
e Since sin(20) = 2sinfcos f, we have
o _ 1
sin(26)

r?sin(26) = 1
2rsinfcosf = 1
2(rsinf)(rcosfd) =1
2yr =1

1
y_ﬁ:n'

23a

(0, 2)

b  You can start with the polar equation and show that it has the given cartesian equation or visa versa. We start
with » = 4 sin #. Multiplying both sides by r gives,
r? = 4rsin §
z? + y2 =4z
22 Az 4 yz =0
(z2—4z4+4)—4+92=0
(z-2"+y* =2,

as required.



