= Exercise 1.1 ©

Qi. Simplify and express in terms of iy.

L V-3
Solution: V-3
Since V-1 = i, we have:
= V3=/3(D=43.V-1=V3i ; [v i=V-1]

il. 6/-4
Solution: 6V—2
= 6/-4=6/4-(-1)=6-V4-V-1=6-2-1=12i ; [ i=\/:ﬂ

4
. "-9
solution J—
J—--J— n=f5v =5t 5 T L= V1]
Solution —v=-20
= —J/=20=—-20-(-1) =-v20 V-1
| =v&-V5-vy—1=2V5 V=1 =-2V5i
V. 4—\/-—-6
~ Solution: —vV—60:

=$4—\/T4—,/60_(—)-4s/_\/_4\/_\(—\/_—
=4-V4-V15-V-1=4-2V15i
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vii V-8V-2
Solution: \/ 8V-2 |
el o (V_ V=D)(VZ - V=1) = (VBi)(VZi)
—\/_ V2 -i2=V16-i2=4-(-1)=-4 ; [« i¥#=-1]

Q2. Simplify:

i (4 —1i)+ (5+5i)
Solution: (4 —-1i)+ (5+ 50

We can combine the real parts and the imaginary parts separately:
=) 4-0D)+B+5)=@+5)+(—i+50)=9+4i

ii. (7 — 6i) — (5 — 6i)
Solution: (7 —6i) — (5 — 6i)

We can combine the real parts and the imaginary parts separately:
= (7—6i)—(5-6i)=7—6i—5+6i

Therefore, the simplified expression is 2 + 0i = 2.

fii. (=2 +8i) — (7 + 3i)
Solution: (-2 + 8i) — (7 + 3i)

We can combine the real parts and the imaginary parts separately:
= (-2+8i))—(7+31))=—-2+8i—7—-3i=-9+5i

iv. (4 —2i)— (5—20)
Solution: 4-2)—-(5-20

We can combine the real parts and the imaginary parts séparately:
= 4-20)—-(5-20)=4-2i-5+2i-1+40i=-1

V. 2+ 4D +20)

Solution: (2 +4i)(1 + 20Q)

= (2+ 4i)(1 + 2i) = 2(1) + 2(2i) + 4i(1) + 4i(20) =2 + 4i + 4i + 8i?
Since i2 = —1, we can substitute that into the expression:

= 2+4i+4i+8(-1)=2+8i—8
Now, combine the real and imaginary parts:

= (2-8)+8i=-6+8i

vii (1-4i)(2-30)
Solution: (1—-4i)(2-3iQ)
=  (1-—4i)(2-30) =1(2) +1(-3i) — 4i(2) — 4i(-3i)
=2-3i—-8i+12i*
Since i? = —1, we can substitute that into the expression:
- 2-3i-8i+12(-1)=2-11i—12
Now, combine the real and imaginary parts:
= (2-12)-11i=-10-11i
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viil. —8i(2 - 2i)

Solution:  —8i(2 — 2i)
= -8i(2 — 2i) = —8((2) 8i(—2i) = —16i + 16i?
Since i? = —1, we can substitute that into the expression:

=5 —16i + 16(—1) = -16i - 16
Now, rewrite the expression in the standard form +bi: -
= —16 — 16i

vili. (3 +20)? '

Sclution: (3 + 2i)%

sy (3 +2i)* = (3 +2i)(3 i 2!)

= @3-+ 2!)(3 + 2i) = 3(3) + 3(2i) + 2i(3) + 2i(2i) = 9 + 6i + 6i + 4i?®
Since i* = —1, we can substitute that into the expression:

= 94+6i+6i+4(-1)=9+12i—-4
Now, combine the real and imaginary parts:
= 9—-4)+12i=5+12i

ix. (3-6i)(3+6iQ)
Solution: (3 - 6i)(3 + 60)
= (3-60)(3+ 6iQ) = 3(3)+ 3(6i) — 6i(3) — 6i(60)
= 9 + 18i — 18i — 36i>
Since i = —1, we can substitute that into the expression:
= 9+4+18i-18i—-36(-1)=9-36(-1)=9+36 =45

X.  (=5-—3i)?2
Solution: ~ (-5 — 3i)?
=  (~-5-3i)%=(=5-3i)(=5 - 3i)
=  (-5-30)(=5 - 3i) = (=5)(=5) + (=5)(=3i) ¥ (—3i)(-5) + (—3i)(-3i)
= 25 + 15i + 15i + 9i? :
Since i? = —1, we can substitute that into the expression:

= 25+ 15i+15i+9(-1)=25+30i-9

. Now, combine the real and imaginary parts:
o= (25=9)+30i =16+ 30i

xi. (1+v2i)(1-+3iQ)

Solution: (1 +v2i)(1-V3i)

= (1+\/_l)(1 V3i) = 1(1) + 1(—V3i) + VZi(1) + V2i(—V3i)
- =1-v3i + V2i - V6i*

Since i2 = —1, we can substitute that into the expression:

= 1-V3i+V2i—-V6(-1)=1-V3i+VZi+V6

Now, combine the real and imaginary parts:
=  (1+V6)+(-V3+V2)i=(1+6)+ (VZ-V3)i
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xi. (VZ+i)(VZ-i)
Solution: (V2 +i)(VZ2-i)
= (VZ+)(Vz-9= (ﬂ(ﬂ+(~/')(—0+i(ﬂ+t(—z)

=2-V2i+V2i-i?
Slnce i2 = —1, we can substitute that into the expression:
= ~V2i+V2i-(-1)=2+1=3
Q3. Simplify:
i i

. Solution: i°

= O=i.i=(2)* 1
Since i* = —1, we have:

= PO=CDi=1-i=1i

il. i3

Solution: i3
— 113 e 112 i = (12)6 p ‘I

Since i2 = —1, we have:
= (B=(=1)°%-I=1.1=4
m 28 '
Solution: %8
— i’8 = (i2)14

Since i = —1, we have:
oy 128 - (_1)14 =1

Solution:  (—i)2!
— (_021 - (_1)21 5 (021
Since (—1)?! = —1, we have:
—y (_DZI = —j21
Now, we need to simplify i?1. We can express i?! as follows:

— __121 = _iZO A= _(12)10 : ll
Since iZ = —1, we have:
=—(-D0.i=-1-i=—{

v. (303

Solution:  (3i)3
=278

Substitute the simplified values: Since i2 = —1, we have:
= 27 -i3=27i*-i=27-(-1)-i=-27i
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vi. (—2i)*
Solution:  (—2i)*
(-20)* =16 - i* = 16(i?)> = 16(-1)?'= 16 -; [+ i =-1)

Q4. Simplify in the form of a + bi.

i 9 + i

Solution: 9 +1i°

=  9+#=9+@*)°’=9+(-1)’=9-1=8 ; [v i#=-1]
Since there is no imaginary part, we can write this as 8 + 0i.

. =17+

Solution: —17+1i°

= -17+P=-17+1-1=-17+?)* i |
=17+ (-1)?-i=-17+i ;- [v i#=-1]

iii.  —13i .
Solution:  i* —13i :
= #-13i=()¥=13i=(-1)?-13i=1-13i ; [» #=-1]

iv. i+ 21i
Solution: 5+ 21i
= S+2li=i*i+21i=(%%i+21i=(-1)%-i+21i
=1-i+21li=14+21 =221 ; I~ iZ = —1]
Since there is no real part, we can write this as 0 + 22i.

v. B+
Solution:  i®+ i’ :
= B+0=01+6-i=)?% -1 + (DY ; [+ #=-1]

=(-1)% i+ (-1 i=i+(-)=i-i=0
Since there is no.imaginary part, we can write this as 0 + 0i.
vi. i74 =i ilDO
Solution: 74 — {100 '
- 2 i74 — 100 _ (12)37 £ ] (iZ')SO - (__1)37 _,(_1)50 . [. 2= _1]
==1=-1=-2
Since there is no imaginary part, we can write this as —2 + 0i.

Q5. Divide and simplify in the form of a + bi.

3
4-1

Sclution: 33_1
We need to multiply the numerator and denominator by the conjugate of the
denominator. The conjugate of 4 — i is 4 + i.

i
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Solution:

=

3 __3 );4+:_ 3(4+i)  12+3i
4~1 4-1" " 4+1 @A-D@A+1) @)?Z2-12
Since i2 = —1, we can substitute this into the denominator:
12431 12+3i _ 12 +3i
16-(-1) 16+1 17
Finally, separate the real and imaginary parts:
12+3f 12 °

B2

17 17
3i

6 + 5

3i

6 + 5i
We need to multiply the numerator and denominator by the conjugate of the

denominator. The conjugate of 6 + 5i is 6 — 5i.
3t 3 xe—_51= 3i(6 — 5i)
6+5( 6+5i 6-5i (6+5i)(6-50)
3i(6 —5i) = 181 -15{>
(6 +50)(6—51) (6)% —25i2

Since {2 = —1, we can substitute this into the numerator and denominator:

18i-15(-1) 18i+15  15+18i
36-25(-1) 36+25 61
Finally, separate the real and imaginary parts:
15 +18i _ E 18 i

61 61
3-1/5

3+1/5
3-1V5

Solution: ST IvE

We need to multiply the numerator and denominator by the conjugate of the
denominator. The conjugate of 3 + iV5 is 3 — iV/5.
3-1W/5 3-iv5 3-i/5 3-iV5)%
3+iVE 3+1V8 (3-8  (3+iV5)(3 - V5)
Now, multiply out the numerator and denominator:
(3 - 1V/5)?% _(3)% -2 x3xiV5 + (iV5)?

(3+1/5)(3-1/5) (3)% - (iV5)?
_9-6iV5+5i# 9-6i/5-5 4-6iV5 T
T (-5i2) T g- (-5i2) i 14 : [ = ]

Finally, separate the real and imaginary parts:

4-68 4. &5 2 3J§i

R e aa Ty Ty
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2+ 71

iv.

51
Solution: = ;"
We need to multiply the numerator and denominator by the conjugate of the
denominator. The conjugate of 5i is —5i.
2+7L _2+71 . -5t _ (2 + 71)(-51)
5i 5i -5 (5i)(-51)
Now, multiply out the numerator and denominator:
e (2 +70) (-5 _ -10i - 3512
(50)(=51) —-2512
Since i2 = —1, we can substitute this into the numerator and denominator:
-10i -35(-1) -10i+35 35-10i
= = =
-25(-1) 25 25
Finally, separate the real and imaginary parts:
35—-10f 35 10 T 2
= 5 “5 Y% i= R i
4 + 51
s el 4+ 51
Solution:  ———
We need to multiply the numerator and denominator by the conjugate of the
denominator. The'conjugate of 4 — 5i is 4 + 5i.
_,  AESL 4450 o 2H5L_ (4 + 51)%
4-5i 4 -51  4+51 (4-50)(4+50)
Now, multiply out the numerator and denominator;
o (4 + 5i)2 _ (4)% + 40i + 25i2
(4 — 50)(4 + 50) (4)2 - 2512
Since i = —1, we can substitute this into the numerator and denominator:
ks 16 +40i +25(-1) _ 16 +40i-25 - =9+ 401
16 — 25(—1) 16 + 25 41
Finally, separate the real and imaginary parts:
. -9+400 9
- Dot !
3+2
Y %0 i
Solution: il
2+1

We heed to multiply the numerator and denominator by the conjugate of the
denominator. The conjugate of 2 + i is 2 — i.
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i 3+21_3+21x2—1_(3+21)(2—1)
. 2+1  2+1 " 2-1 (2+0D@2-0)
Now, multiply out the numerator and denominator:

(3+20)(2-1) &-3i+4i-21%

= eroz-D = @2-F
Since i? = —1, we can substitute this into _the-numerator and denominator:
" 6-31+4i-2(-1) 6+1+2 8+
E 4-(-1) - 4+1 - 8
Finally, separate the real and imaginary parts:
$+1 8 1
=) _—5 = -5' + s i
5+i
vil. 1+2i A d
+
Solution: g

We need to multiply the numerator and denominator by the conjugate of the
denominator. The conjugate of 1 + 2iis 1 — 2i.
ot S+ _ S+i x1-2¢= S+ -20)
1+2i 1421 1-21 @{@+20(1-20)
Now, multiply out the numerator and denominator:

(5+D(A—-2) 5-10i+1-2i

=) . =
1+20)(1-20) (1)% - 4i2
Since i2 = —1, we can substitute this into the numerator and denominator:
" §-91-2(-1) 5-9+2 7-9
1-4(-1)  1+4 S
Finally, separate the real and imaginary parts:
7-9. 7 9
= ====1i
5 S S5
a+ib
viii. i
Solution: -l
a-ib ,
We multiply the numerator and the denominator by the conjugate of the
denominator, which is a + ib.
L a+ib = (a + ib)(a +.ib)

a-ib (a-ib)(a+ib)
a? +2abi+ (10)* 6% + %abl+ (2
T a?-(ib)2 a2 -i2p?

Since i2 = —1, we have:
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a? + 2abi - b* _ (a? - b?) + 2abi

= aZ+b2 a? + b?

Finally, separate the real and imaginary parts:

_at-p? " 2ab

“a+p2  a+pt '

1+1 2
ix. a-o2
1+

Solution: a-1? —

First, we expand the denominator: :
= (@A-D*=QA-HA-D=1-i-i+P=1-20+#
Since i = —1, we have: ;
=3 A-*=1-2i—-1=-2i
: 141
So the expression (1) becomes: —_—;—;
Now, we multiply the numerator and the denominator by the conjugate of the
denominator, which is:

1+1 _ AF¥DM) _ +82° (-1 -1 -1+l

] = = 2 =~ 2 e

= -2i  (-20() -212 - -2(-1) 2 2 B 1]

Finally, separate the real and imaginary parts:

Ao |

-—g e i

(2 +2i0)% |
x' 1 +10)?

(2 +21)?

Solution: a3 rr e e (1)

First, we expand the numerator and the denominator separately:
= 2+20)=Q+2D2+2D)=4+4i+4i+4i*=4+8i+4i?
Since i = —1, we have:
(2+20)2=4+8i—-4=8i
A+D*=A+DA+D)=1+i+i+i’= 1+zt+tz
Since i2 = —1, we have:
= @@A+*=1+2i-1=2i

So the expression (1) becomes: 8

Il

2i
Now, we can simplify the fraction by canceling the common factor 2i.
8i - 8 =4
S~

Thus, the simplified form is 4 + Oi.

O O O O 0
0.0 0.0 %P 90 0.0
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