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Taking conjugate

2l =1—2—i

EXVERCISE 1.1

—6—3i+8i+4i> —6+5i—4 —10+5i

1st Year Math - Exercise 1.1

=>z=—-2+1

22 — 42 4—(-1) 5

1zl = /(=22 + (—1)2|z| = Vi + 1= |2 = V5

Q. 1 Find the multiplicative inverse of each of the following complex numbers.

11301004
(i) (=4,7)

Solution:

If z = (a,b) then:

Let z = (—4,7), then

2l =

(ii) (v2,—V/5)
Solution:

If z = (a,b) then:

z’l—< a —b )
- a2+b2’a2+b2

—4 7 27147< —4 —7 >27147<:§ :z>
(—4)2 4727 (—4)2 + 72 - \16+49° 16 + 49 ~ \65" 65

z’l—< a —b )
- a2+b27a2+b2

Let
z = (\/57*\/5)7 then
(. VN (V2 VB (v2 5
C\V2R (VB (VR (VB2 )T \2HET245 )T (T T
(iii) (1,0)
Solution:

If z = (a,b) then

Let z = (1,0), then
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Q. 2 Separate into real and imaginary parts (write as a simple complex number).

(i) o

Solution:

UNIQUE NOTES

Real part = —27

41
imaginary part = —38

11

(11) (72+3i)2
1+i

Solution:

_2-Ti  4-5i
= 175 X 156
_ 8-10i—28i+35i?

= T2 (52

_ 8-38i+35(—1)

= 8=381351)
_ 8583555
= 16-25(-1)

_ —27-38:
16+25
727t38i

41 .
27 384

41 41

(=2+430)% _ 4124942

1
_ —5+5i—12i+124>

-2
= Real part
imaginary part = —

(iii) %

Solution:

So, Real part = %
imaginary part = %
(IV) (4+31)2

4-—31

Solution:

+i
T 4-12i49(

144
—1)

144
_ 4-12¢:—9

=15

_ 512
519t 1

—5—12¢ —1
T+ X1

1)2—42

_ —5-Tit12(=1)

w\«rw‘:

taleemzone.com

1st Year Math - Exercise 1.1



taleemzone.com 1st Year Math - Exercise 1.1

(4+3i)? _ 16+24i+9i2
4-3i - 4-3;
_ 16+4244+9(—1)
= ]
_ 164289
— T 43
_ T+244

4-31 .
_ T+24: 4431

4—37 . 4-+31
— 28421i+969+724¢

(4)2—(34)°
_ 28+117i+72(=1)
16—9(—1)
_ 28+117i—72
- 16+9
_ —44+117i
- 2
_ —44 _E 1174
- 25 25
_ 44
So, Real part = —§7
imaginary part = 5=

Q. 3 Prove that z = z iff z is real.

11301006

Solution:

Let z =2 41y

Then z =z — iy

Where z,y € R

Suppose that: z =z
sz—wyy=c+iy=r—iy—zrz—iy=0=>—-2iy=0=y=0-—2+0,i £ 0

Putting y = 0 in (i), we get

z=z+i0=z€ Rie. zisreal

Conversely suppose that z is real, then imaginary part of z=0=y =0
Putting y = 0 in (i) and (ii), we get

I

z=z+10=z+4+0=zz=0—10=o0—0=o= 2=

Thus z = 2z iff 7 is real.
Q. 4 For z € C, show that:

11301007
(i) % = Re(z).

Solution:

wze(C

Let z =z + 4y then
z=x — iy, where z,y € R and i = v—1
Now L.H.S.
z24+z  wHiy+(r—iy) w+iy+ax—iy 2x

5 = 3 ?:x:Re(z):

R.H.S
Hence proved:
(ii) 57 = Im(2)

Solution:
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wze(C

Let z = z + iy then z =  — iy, where

z,y € Rand i =v—1

Now, L.H.S
% % 2 21
R.H.S
Hence proved.
(iii) [2]> =2 - 2
Solution:
wze(C

Let z =z 4+ ¢y then z = x —iy,where z,y € Rand ¢=+v—1
Now RH.S =z -z = (z +iy)(x —iy)

2
=22 — (iy)?= 2% — %= 22 — (—)P=a2 + ¢y = ( /22 + y2) = |22 =

R.H.S
Hence proved.

Q.5If 2y =2+14,29 =3 —2i,25 =1 + 3¢ then express ij‘”’ in form of a + ib.
11301008

Solution:

21725 _ (2¥9)-(1+30)
25 - 3-2;
_ (2—1)(1-37)
- 3—21
_ 2-6i—i+3i°
- 3—21
_ 2-Ti+3(—1)
- 3=2t
_ 2-71—3

_ %
T 3-2i )
— —1-T1 X 3421
3—2¢ 3+24
—3-2i—21i—144>

T B)P-(2i7
_ —3-23i-14(-1)
= 9472
_ —3-23i114
= To-4(-1)
_ 11-23i
11 9j4ﬁi
137 13
_ 1
So, Real part = 13 ”
imaginary part = —3
Q. 6 If 2y =24 7¢ and zy = —5 + 37, then evaluate the following:
11301009
(i) 122; — 4z
Solution:
4
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(ii) |32z, + 27|

Solution:

(iii) | -7z, + 27|

Solution:

Taleemzone.com

(iv) |(21 + 2,)°)|

Solution:

|<Zl +22)3| =

122 —dzy| = |2(2+ 7Ti) — 4(—5 + 3i))|
= |4+ 14i + 20 — 12i
= |24 + 2i|
= V/(24)* + (2)?

=576 +4

32 +22,| = |32+ 7i) + 22+ T0)
= 3(2 + 7i) + 2(2 — 7i)
=16 + 210 + 4 — 144
=10 + 7i|
=/(10)* + (7)?
— /100 + 49
=149

|—72y 4+ 27| = |—7(=5+3i) + 2(=5 + 31)
— | —7(—5 + 3i) + 2(—5 — 3i)
= |35 — 21i — 10 — 6
= |25 — 27

(24 7i — 5+ 3i)3|
= |(=3+ 10i)?|
= |(10i - 3)?|
= [(104)% — (3)® — 3(104)(3)(10i — 3)|
= [1000:* — 27 — 90i(10i — 3)|
= [1000i? - i — 27 — 9004* + 2704
= [1000(—1) - i — 27 — 900(—1) + 270i|
= | — 1000i — 27 + 900 + 2704
= |873 — 7304
=/(873)2 + (—730)2
= V762129 + 532900
= /1295029
=109v/109
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Q. 7 Show that: "*1 4 in*2 73 17+ = ( for all n € N.

Solution:

To show that:

L.H.S:

— Z-nJrl + in+2 + Z-n+3 + Z'n+4: g4

Because 2 = —1
=R.H.S
Hence proved.

Q. 8 Find the least positive value of n,

if: ()" =1

11301011
Solution:

Given that:

by comparing, we have

So, the least positive value of n is 2 .

Z’n+1 + in+2 + Z'n+3 + in+4 =0

R A S A e L Ao A Sl S AR R AL

()" =1
(= 1™, =1
[(1+i)2] ] —q
12 =
[1+i2+21‘] 7 _
1-(-1)
[1+(—1)+2i o
1+1 2] -
S -
B -
[,L']Zn =1
Z-Qn —
,L'Qn — i4
2n =4n = én =2
2
=" —"—i"-14+i"=0

7;2
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Y= im i (—1) + i (—1) it in -

Q. 9 Show that, the value of i" for n € N and n > 4 is i",where r is the remainder when n is divided by 4 .

Solution:

Let n = 4k + r,where k is positive integer and r is the remainder when n is divisible by 4 .

Now,
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= 1¢" 2k is even.

:Z’T

Hence proved.

Equality of two complex numbers

The two complex numbers z; = a + b and 2z, = ¢+ id are said to be equal iff their real and imaginary parts
are equal. i.e. a+ib=c+id == a=cand b =d.

Example 4: If (3 + 2i)(z + iy) = 5 + 121,

where x,y € R, then find the values of x and y.

11301013
Solution:

Given that:

(34 2i)(z+iy) =5+ 121
=  3x+3iy+2iz+2yi2=5+12%
= (Bz—2y)+ (2z+3y)i=5+12i

Comparing real and imaginary parts, we have

3r—2y=2>5
2z + 3y =17
Add the
9x — 6y
Substiti
Thus, .
Squal
The sr anothe gives t
Let r
compl
p,q,x
Squar
w? == (p= p= p= p=p
Com
get
p*—2pg=(a-(1= (
-1
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