5 Exercise 1.3 ©

>  Solve:

QL. x*+7=0
Solution: x*+7=0
= xt=-=7
Now we take the square root of both sides: .
= x-j:\f_ +V=1x7=+V=-1xV7 ;[ =1
= = +/7i
Solutlon set = {+ V7i}

Q2. x*+9=0
Solution: x*+9=0
= x(=-9
Now we take the square root of both sides: :
= x=1V-9=1V-1Xx9= 13\/— 3 [+ t=v=1]
= x=13i .
Solution set = {+ 3i}

Q3. x*+100=0
Solution: x%2+4+100=0
= x*!=-100
Now we take the square root of both sides:

= x=+V-100=+vV=1x100=+10vV=1¢/; [+ ¢= v-1]
= x=+10i
Solution set = {1+ 10i}

= x=++v-100 N
the equation. '
Q4. 1+2i, x2—-2x+5=0

Solution: 1+2i, x*-2x+5=0
To determine whether the given complex number 1 + 2i is a solution of the

equation x% — 2x + 5 = 0, we substitute x = 1 + 2i into the equation and
check if it satisfies the equation.

= x2-2x+5=(1+2)2-2(1+2))+5 (D)
First, we expand (1 + 2i)2.
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= (A+202=QA+2D)A+20)=1+2i+2i+4i
=1+4i—4=-3+4i - [ B=-1]
Now, we substitute this back into the equation (i).
= (-3+40))-2(1+2))+5=-3+4i—-2-4i+5
=—-5+5+4i—-4i=0

Since the result is 0,'the complex number 1+ 2i is a solution of the
equation.

= x*-2x+5=0
The final answeris Yes.

Q5. 1-2i, x*-2x+4+5=0
Solution:
To determine whether the given complex number 1 — 2i is a solution of the

equation x* — 2x + 5 = 0, we substitute x = 1 — 2i into the equation and
check if it satisfies the equation.

= x(-2x+5=(1-20%?-21-2D)+5 = ... (i)
First, we expand (1 — 2i)2.
= @@A-20*=A-2)1-2i)=1-2i-2i+4i
=1-4i—-4=-3-4i - [+ i? = -1]
Now, we substitute this back into the equation (i).
= (-3-4i)-2(1-20)+5=-3—-4i—-2+4i+5
=-5+5-4i+4i=0

Since the result is 0, the complex number 1 — 2i is a solution of the
equation.

= x*-2x+5=0
The final answer is Yes.

Solution: _
To determine whether the given complex number 1 —{ is a solution of the

equation x% + 2x+ 2 = 0, we substitute x = 1 — { into the equation and
check if it satisfies the equation.

= x2+2x+2=(1-D*+2(1-i)+2 RPN <
First, we expand (1 — i)Z.
= @-?=QA-DA-D=1-i-i+#
=1-2i—-1=-2i : [~ #=-1]
Now, we substitute this back into the equation (i).
= (-20+2(1-D)+2=-2i+2-2i+2=4—-4i#0
Since the result is not 0, the complex number 1 — i is not a solution of the
equation x2+2x+2=0.
The final answer is No.
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Q7. i, x*+1=0
Solution: |
To determine whether the given complex number i is a solution of the

. equation x% + 1 = 0, we substitute x = i into the equation and check if it
satisfies the equation.
x+1=()*+1
Since i? = —1, we have:
=) (i)2+1=—1+1=0
Since the result is 0, the complex number i is a solution of the equation
= x2+1=0
The final answer is Yes.

>  Factorize the expressions:

Q8. x*+16
Solution: x%+16
We know that i? = —1, so we can write 16 as —16i2.

l

Then,
= x2+16=x%—(-16) =x* 16i* = x*— (4i)% = (x — 41)(x + 4i)
Q9. a’®+b? |

Solution:  a? + b?

We know that i? = —1, so we can write b as —bZ?iZ.

Then, _
=  a?+ b% = a? — (—b?) = a® - b?i* = a®? — (bi)? = (a — bi)(a + bi)
Q10. x* + 25y?
Solution:

We know that i = —1, so we can write 25y% as —25y2i?.

Then, x% + 25y% = x% — (—25y?%) = x% — 25y%i2 = x2 — (5yi)?

. = (x — 5yi)(x + 5yi)

» lowin linear ns.

Qil. z—4w=3i ; 2z+3w=11-5i
Solution: z—4w=3i ; 2z+3w=11-5i
We are given the system of linear equations:

Z2—4w=31 @ i (i)
w {Zz +3w=11-5 ......(ii)
Multiply the first equation by —2 on both sides:
=> -2(z — 4w) = -2(3i)
=3 -2z + 8w = —6i
Now add this to the second equation:
= (—2z + 8w) + (2z + 3w) = —6i + (11 — 5i)
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Q12.

11w =11-11i

Divide by 11.

w=1-1 :

Now substitute w = 1 — { into the first equation:
z—-4(1-)=3i = z—4+4i=3i
z=4-4i+3i =  z=4¢-={

So,the solutionisz=4—iandw=1-.1.

3z+(2+Dw=11—-i; (2-z—-w=-1+i

Solution: 3z+2+Dw=11-i; 2-Dz-w=-1+1i

We are given the system of linear equations:

3z+22+DHw=11-1 ...... (i)
i [(z —Dz—w=—=14i  ......(ii)
Multiply the second equation by 2 + i on both sides:
== 2+D)2-Dz-2L+dw=2+D(-1+0D
= @-i)z-Q2+dDw=-2+2i—i+i?
= @+Dz-QR+hw=-2+2i-i-1 ; [ i=V-1]
= 5SZz-2+Dw=-3#1I ...... (iii)
Now we have from (i) and (iii).
- {32+(2+i)w=11,—i
| 52—-2+dDw=-3+i
Add (i) and (iii).
=> Bz+2+Dw]+[5z-QR+Dw]=A1-D)+ (-3 +1)
= 8z=8 = z=1 _
Now substitute z = 1 into the second equation. -
= -DA)-w=-1+i = 2-i-w==1+i
= —w=-1+i-2+i = —w=-3+2i" = w=3-2i
So the solutionisz=1andw = 3 — 2i.
Q13. In an electrical circuit, the flow of the electric current I, the
impedance Z and the voltage E, are related by the formula E = IZ.
a. Find I, given the values:
. E=(70+2201i) volts, Z = (16 + 8 i) ohms
ii. E = (85 + 110 i) volts, Z = (3 — 4 i) ohms
b. Find Z given the value:
i E = (—-50+ 100 i) volts, I = (— 6 — 2 i)amp
ii. E=(100+101i)volts, I = (-8 + 3 i)amp
C. Evaluate — when z = 1—01.
Solution:
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a. Find I, given the values:
i E=(70+2201i) voits, Z = (16 + 8 i) ohms
g _E_70+220
Solution: I-—z— 1618
Multiply the numerator & denominator by the conjugate of the denominator:

(70 +220i)(16 — 8f) _ 1120 — 560§ + 3520i — 1760i>

(16 + 8{)(16 — 8!) L 256 — 64i2

Since, i2 = —1. '
1120 - 560§ + 3520 —1760(-1)
e 256 — 64i2

_,  j1120+1760 + (3520 - 560){ _ 2880 + 29601

256 + 64 . 320
2880 2960 37
= =l =it

a. Find I, given the values:

il E = (85+ 1101i) volts, Z = (3 — 4 i) ohms
E 85+110i

Solution: I= s™ Y

Multiply the numerator & denominator by the conjugate of the denommator
(85 + 110i)(3 + 41) 255 + 340i + 3301 + 44012

= I= - =
(3-40)(3 + 4) 9 - 1612

Since, i2 = —1.

__ 255 +.3401 + 3301 + 440(-1)

= 9 -16(-1)

& -185 + 670
_, 7 255-440+(340+330) -1 Vo 7.4 +26.81
9 +16 25
-185 670, -37 134

e b R e . b

b. Find Z given the value:
i E = (-50+100i) volts, | = (—6—2{)amp
E -50+100i
Solution: Z= i |
Multiply the numerator & denominator by the conjugate of the denominator:

(=50 +1000)(=6 +21) _ 300 — 100i — 600i + 2002

A a6+ 3D 36 — 412
Since, i = —1.
_, 7 300-100i-600i+200(~1) _300-200-700{ _ 100 -700:
36 — 4(-1) 36 + 4 T 40
10
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b.

Find Z given the value:
ii. E=(100+10i) volts, I = (—8 + 3 i) amp
Solution:
7= E 100 + 10i
o 1 -8+3i
Multiply the numerator & denominator by the conjugate of the denominator:
_—~ o (100 + 10i)(-8 — 3i) _ —800 — 300i — 80i — 30i? '
T (-8+30)(-8-30) 64 — 9i2
Since, i2 = —1.
—-800 - 300i — 80i — 30(-1) —800 + 30 — 380i
64 - 9(-1) 64+ 9
~770 — 380i 770 380
= L = = - — i
73 73 73
1-i
C. Evaluate > when z = —,
27 Z 10
Solution:
- g i=t
T 10
i o3 (1—t 2 _(-0* 1-2i+i® _1-2i-1_ -2 _ i
~\10/ = 100 160 ~ 100 100 50
2 1-1 ( i 1-i i S1-+i S5-5i+i 5-4i
= Z—=2" = || = — — —
10 50 10 50 50 50 50
Now, evaluate 7
zZ—2Z
- 1 1 50
z-22 S3-4 T 5_y4
50
Multiply the numerator & denominator. by the conjugate of the denominator:
1 50(5+4i)  250+200i _ 250 +200i p . 2
= -2 (5-4D(G+4l)  25- 1612 "~ 25-16(-1) sl = —1]
1 250 +200i 250 +200i 250 200 .
= = - = + i
z — 22 25 + 16 41 41 41

1__ 250 200
I =
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