Solutions 10(e)

|Complete solutions to Exercise 10(e)

1. (a) 10£z = 10"

by (10.24)

(b) Need to write 180° in radians
180°= 7 radians

10(cos(180°)+ jsin(180°)) =10.£180°= 10/7 = 10¢”
(©) j2 =2290°=2 £(n]2) = 22
) 1+ j=+2245=2 L(x]4)=2e"*

(&) N3 —j =2£(-30°) =2 L(-7/6)=2¢ ¢
2.(a) By (10.3) we have

1+jZ iz
g 2=ege?

- e(cos(£j+ jsin(zn =e(0+j1)= je
by (10.25) 2 2

(b) We have

= e"(cos(x)+ jsin(z))=e" (-1+ jO)=—€
by (10.25)
(c) By using the rules of indices (10.3) we have

24jz iz
2¢ 6 =2¢%®

= 2’ (cos (Zj + jsin (ED
by (10.25) 6 6

= 2¢° £+j1 :ez(\/§+j) [Cancelling 2's]
byT;BLEl 2 2

=/3e? + je? [Expanding]

(d)
elOOO—j% _ elOOoe_j% _ glooo (COS [Ej_ jsin (fj)
by (;6.26) 4 4
. (%— %) [By TABLE 1]
e1000

= 7 (1-1]) [Factorizing]
(10.8) aman — am+n
(10.24) r/0=re?
(10.25) e’ =cos(8)+ jsin(0)

(10.26) e =cos@— jsing

1



Solutions 10(e)

3. All parts have the same value of 1. For example part(b) is
e'*” = cos(4r)+ jsin(4z)=1+j0=1
by (10.25)
There is a general formula for evaluating complex exponentials of the
above form:
For any whole number n
eszzn -1
4. All parts have the same solution, —1. For example part(c) is
e’ = cos(57)+ jsin(5z)=-1+j0=-1
by (10.25)
The general formula:
For any whole number n
ej(2n+1)7z -1
(2n+1)r means any odd number multiple of «.
5. Substituting for v and ¢ we have
Velltmtra)  ygintgla
z= eI W)~ |aiMgih
VeV

leV’ @ I

= \/T[cos(oz—,li')Jr jsin(a-p)]

(10.25)

6. We use the rules of indices for complex exponential form:

G- 10 B 10
jﬁ jﬁ by Z\I-JOB) jﬁﬂ'ﬁ
5e 2e 3 5e'2 3
- 5
by (10.4)
7. We have
G _ 100
10e'21.02¢1°21 8¢ 10%°
B 100
(10><1.02><1.aa)ej[2+°'2+0'99j
_ 100 e-j{%+o.2+o.99j 5 45g-i2T
10x1.02x1.8
(103) ama" =a™"
a'm m-n
(10.4) —=a

(10.25) e) =cos(0)+ jsin(0)
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8. (a)
L N T .. (T
1 “ 4 (1- =(1 z z
(I+j)e* +( J) (1+] (cos[ j+]$|n(4n (cos[drj Jsm(JJ
by (10.25) by (10.26)
&%) 51
= 1+j —+] +
by TABLE 1 2 2
1 2
ﬁ[(l+j) +(1-j)']=0
(3+ j4)e (L) +(3- 14) (3+j4)§z:;_j“+(3—j4)ete’jt
by (10.3) by (10.3)
=e'{(3+j4)e” +(3—ja)e "} [Factorizing €]
=e' {(3+ j4)(cos(t)+ jsin(t))+(3— j4)(cos(t)- jsin(t))}
by (10.25) by (10.26)
=e'(6cos(t)-8sin(t))
9. (a)
V =Im |:C()L|e (ut+;r/2):|
=Im| oLl {COS(COt-I—z]-F jsin(a)t+£j}
2 2
by (10.25)
=a)LISin(a)t+£j
2
only need the imaginary part
= oLl (sin(a)t)cos(%j+cos(a)t)sin(%n
by (4.42)
= wLI[sin(wt)(0)+cos(at)(1)]=wLl cos(at)
(4.42) sin(A+B) =sin( A)cos(B)+cos(A)sin(B)
(103) a™" = amg"
(10.25) e’ =cos(6)+ jsin(0)

(10.26) e’ =cos(0)- jsin(6)
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Im[LeRmﬁ/z)} Im L|:C05(wt—£j+ jsin(a)t—zﬂ
oC by (10.25) @C 2 2

| . [ ﬁ) Selecting Only
=—sin| ot—— _
aC The Imaginary Part

4l

- i[sin (a;t)cos(%]—cos(wt)sin(%)j = —LCCOS(Q’t)

a
by (4.43)
10. Putting z= ln(3)+j§ into e gives
O gne)g)2
[
by (10.3)
= 3 e'2= 3(cos(£j+ jsin[zj] =j3
by (5.16) 2 2
by (10.25)

Hence equating the real and imaginary parts of
a+ jb=j3 gives a=0, b=3
11. Using the Maclaurin series (7.15) for ¢' with x = j& we have
. . 0 2 0 3 0 4 0 5
e’9=1+10+(J ) +(J ) +(J ) +(J ) +...
2! 3! 41 5!

=1+ j0———— T +... [Simplifying Powers of j]

6> 6 . 6 6 Collecting Real and
= l-—+—+. [+ ]| O——+—+... )
2! 41 3! 5l Imaginary Parts
=cos(#) by (7.17) =sin() by (7.16)
=cos(6)+ jsin(9)
Hence re’ =r[cos(8)+ jsin(6)].

(4.43) sin(A—B)=sin(A)cos(B)—cos(A)sin(B)
(5.16) e"® =3

X X2 3 X4 X5
(7.15) e :1+X+E+§+Z+a+

, XX
(7.16) sm(x)=x—a+a+

2 4

(7.17) cos(x):l—%+%+,,,
(10.3) a™" =a"a"

(10.25) e! =cos(6)+ jsin(0)



