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Exercise 3A

1 Write the following in the form (i) r(cos 8 +isin ) (ii) reia,
—n < 0 < x, giving 0 either as a multiple of # or in radians to 3
significant figures.

(a) 51 (b) 7 ' (c) —3i (d) —6
(€) 1+iv3 () 3v3-3i (g) -3+4i (h)1-i
: . . 2 8 3—-21
(1) 6—8i : k 1
® 1 —iy/3 ()\/34 ® 1+ 4i
2 Write the following in the form a + ib, a,b € R:
(a) 3(cos ¥+ isin %) (b) —5(cos £ —isin )

(©) 6[cos (—%) +isin(—%)] (d) —4(cos 3 +isin 3¢)
(e) 2(cos & +isin 2%) x 5(cos ¥ +isin £)
7(cos £ +isin

(£) [3(cos 2= +isin 72)]° (&)

N
p

3(cos % +isin
6(cos % + isin %)

h 4
t 2(cos £ —isin %)

(i) [2(cos 3% +1isin ?—’3‘)]3

- [2(cos 2 +isin £)]°
3(cos £+ isin £)

3 Simplify, without the use of a calculator

(cos £ —isin 2)’

(cos % +isin —Z}-f

7 Use tht; fact that e*sin3x = Im (exeih), to find

J e* sin 3xdx

[L]



ANSWERS

Exercise 3A
1 (a) (i) 5(cos Z+isin %)
(i) se?

(b) (i) 7(cos0+1 sin 0)
(ii) 7¢°

© () 3[cos(—%) +isin(-3)]
(i) 3”7

(d) (i) 6(cosm +isinm)
(i) 6e™

(e) (i) 2(cos% +isin )
(ii) 2¢%

(f) (i) 6[cos(—%) +isin(—F)]
(if) e~ ¢
(g) (i) 5(cos2.21+isin2.21)
(11) Sez.mi
(h) () v2[cos(—%) +isin(—5)]
(ii) v2e™ T
(i) (i) 10[cos(—0.927) + isin(—0.927)]
(ll) IUE-G,QZ‘H

(j) (i) cos% +ising
(i) ¥

(k) (i) 2(cos¥+ising)
(ii) 2¢*

@ () Y22 [cos(~1.91)+isin(~1.91)]
("-) _-}%2% e—l.?li

2 @ 2(1+iv3) ) -%+%
@© 3v/3-3 (d) 4
(e) —10 ) —3(V3+1)
@® s50+) () (=141
() 4-v3+D) () 3(/3+D)

3 e =1

4 sinhzcoshw + coshzsinhw

tanh z + tanhw
1 + tanhztanhw

6 1 —tanh’z
7 e (sin3x —3cos3x) + C
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Exercise 3B

1 Use de Moivre’s theorem to simplify:
(@) [cos Z +isin 2" (b) [cos & +isin &]°
o 9 B iain x)3
(c) [cos(—%)+isin(—F)]" (d) (cos {5 —isin F)
- 2 Express z = 2(1 —iy/3) in the form r(cos 6 + isin 0).

Hence find 2% and iﬁ in the form a + 15.
z

3 Express z = (1 = i) in the form r(cos 6+ isin ). Hence find z*

and —1? in the form a + 1b.
z

(cos % +isin %)*

4 Simplify (L]

(cos & —isin )’
5 Find sin 50 in terms of sin 8.

6 Find sin 36 in terms of sin 0.

7 Find cos 70 in terms of cos 0. .

8 Find sin 76 in terms of sin .
9 Find tan 36 in terms of tan 8.

10 Find tan 56 in terms of tan6.

11 Express (a) cos’  (b) cos®0 (c) cos’@ in terms-of cosines of
multiples of 6.

12 Express (a) sin"f in terms of cosines of multiples of 6

(b) (i) sin’6 (i) sin’@ in terms of sines of multiples of 6.
iy Wb

13 Find (a) J sin*0 do (b)Jcosﬁﬁdﬁ‘ () J sin* 6 cos?6 do.



14

15

16
17
18

19

20

21

22

23

24

Find, in the form re'®, the cube roots of:
@1 (b)-1 (0)=5+12i (d) :—%—i
Solve the equation

Z24+1=0
Find the cube roots of 21 + 72i.
Find the fourth roots of unity.

One root of the equation 2z° — 922 +30z — 13 =0 is 2 + 3i.
Find the other two roots.

One root of the equation z° — 10z% +337 —34 =0 is 4 4.
Find the other two roots.

One root of the equation 2z° — 522 4 127 — 5 = 01 1-—2i,
Find the other two roots.

One root of the equation z* + 323 + 12z — 16 = ¢ 1s 2i. Find
the other three roots.

One root of the equation 2z* — 112 42722 =25, £ 7 = 0 s
2 — iv/3. Find the other three roots.
If2cosf =z + 271, prove that, if n is a positive integer,
2cosnf =z" 4 77"
Hence, or otherwise, solve the equation
32 -2 4222 z43=0 |
given that no root is real. [L]
If z = cos 6 +isin 6, show that
z'+z7" =2cosnb and z" — z7" = isinn @

Hence deduce that

cos®0 + sin®0 = L (3cos 40 + 5) [L]



ANSWERS
Exercise 38
1 (a) cos4n +isindn =1
(b) cos %5 + isindF = -—%+id\"—3
(c) cos(—Z) +isin(—%) =%~
(d) cos (—%) +isin (-5
2 afoo(-§) +isn (- 4~ 19)

)

j;s(—“'L)
3 V2[cos(—%) +isin(—%); -4
T (1 —1)
4 (cos%+isin§)9:cosn+isinn:—l
5 16sin’ 0 — 20sin’ 0 + 5sin @
6 3sinf — 4sin’
7 —7cos0 + 56cos°0 — 112cos°0 + 64 cos’6
8 7sin6 — 56sin’0 + 112sin°0 — 64sin’§
9 3tanf — tan’ 0

1 —3tan®6
5tan0 — 10tan’ 6 + tan’ 0
] - 10tan? 6 + 5tan® 0

10

11 (a) -k (cos 50 + 5cos 36 + 10cos 6) |
(b) = (cos 66 + 6cos 46 + 15cos 20 + 10)

(¢) 5 (cos76 + 7cos 560 + 21 cos 36
+35¢cos 6)

12 (a) L(cos46 —4cos20+3)
(b) - (sin 50 — 5sin 30 + 10sin 0)
(c) —2;(sin70 — 7sin 50 +21sin 36
F355in0)
13 (a) %(* sin40 — 2sin 20 + 30) + C
(b) 25 (& sin66 + 3 sin46
+15 5in26 + 106) + C
(©) L5 sin 660 + 2 sin40 — g5 sin 20

192
+ 16+C

14 (a) ¢®+8) k=012
(b) (F+9) Kk =0,1,2
(c) \7(13)3(1%“%) where & = 1.965
(d) (¥ +E) f = 0,1,2

15 z=e®F+3) £ -0,1,2,3 4

16 /75655 k= 0,1,2

17 1, -1,1, —i 18 2-3i, &
19 4-1,2 20 142i, 1
21 -2i, —4,1 22 2+1v3, 1,1
- Zﬂ:;\/s,_ulizi\/?,




