CHAPTER-5

COMPLEX NUMBERS
02 MARK TYPE QUESTIONS
Q. NO QUESTION MARK
1. Express the following in the form of a+ib 2
5+ V2i
1—+2i
2. Find the multiplicative inverse of v/5 + 3i 2
3. | Find the number of zero integral solutions of the equation |1 — i|* = 2*
4 . _at+bi 2. 2 5+V2i
Ifx + iy= " then prove that x*+ y* = 1. T
_ (5=V2D)(1+V20)
T (1-V20)(1+VZ0)
5. | Solve the equations: x>+3=0 2
6. | Write the complex number i®+i® ina + ib form. 2
7. | Simplify i® + %0 + {0 2
8. | Express the given expression (1 + i) (1 + 2i) in the form a + ib and find the values of a 2
and b.
9. | Determine the multiplicative inverse of 4 — 3i. 2
10. | Find the modulus of z = % 2
_2
11| Find the conjugate of (32 2 2
12- 1 prove that a2 +b? =1 and b_ 220 if a+ib=""" 2
a c -1 c—I
13. i—1 . . 2
Express the complex number z = pe — in the form of A+iB
COS—— +1isin =
3
14. | Show that 2
3+2isinf 1+2isinf
— % — is a purely real number
1-2isin@ 1+2isinf
15. | Solve the quadratic equation: x2-x+(1+i)=0 2
16. | Write the number of real roots of the equation 2
(x-1)%+(x-2)%+(x-3)?=0
17. 2
Find the value of\/6 +V6+V6+ - .....to o
18. | Solve 2x?-(3+7i)x-(3-9i)=0 2
19. | Write the complex number z=-1-i in polar form. 2
20. | Find the square root of -15-8i. 2
21. | Express 5i (— %i) in the form of a+ib 2
22. | Express (1-2i) in the form of a+ib 2




23. | perform the indicated operation and find the result in the form of a+ ib:‘?’l__'\/__ig6
24. | If 21,2, are 1-i and -2+4i respectively. find img (Ziﬁ)

1
25. y_—1:-

Find the real values of x and y ,if i
3+i 3-i




ANSWERS:

Q. NO ANSWER MARKS
1. 5+v2i  _ (5—vV2)(1+V20) s - .
" G (multiplying and dividing 1+v/2i)
_5+5v2i+v2i+2i? _5+i(5vV2+v2)-2
- 1-2i2 - 1+2
=“?Z=““?® = (1+2v20)
2. | Lletz=V5+3i zZ=+/5-3i
|z|?=(V/5)?+3%=5+9=14
Therefore , the multiplicative inverse of V5+3iis given by
1= 2 _V5+3i =§+ii
|| 14 14 14
3. 1-*=2*
= 1-)*=2*
= (I~ (-DH* =2*
= (\/E)x = 2%
X
= (2)2 =2*%
X
= Z=x
2
= x =2x
= 2x-x =0
=x=0
Thus 0 is the only integral solution of the given equation. Therefore, the number of
non-zero integral solution of the given equation is 0°.
4. . a+tbi 2
x +iy=—-
. a+bi
= |x +iy|= a_bil
Vaz+b2
2 2-Ya+o”
I E I e
By squaring both sides,
then prove that x>+ y? =1
5. The given quadratic equation is x2 + 3 = 0 2

On comparing the given equation with ax? + bx + ¢ = 0
We obtain a=1,b=0,c=3
Therefore ,the discriminant of the given equation is

D=b? — 4ac
= 0% -4.1.3
=12
Therefore ,the required solutions are “bVD
0+v—12

2.1




6. i%+i%= (-1)4.i + (-1)9.i
%+ =10+ (-1).i
P+i®=i-i
i°+i®=0.
Therefore, i + i'%in the form of a +ib is 0 + i0.
7. i30 + i40 + iGO: (i4)7. i2 + (i4)10 + (i4)15
=(1)". i+ ()P + (D).
i30 + i40 + iGO: (1)|2 +1+1
i%0+ 40 +i%0="_1+1+1 [since i = 1]
i30 + i40 + iGO: 1
Therefore, the simplification of i*° + i* + i is 1.
8 I (X+i)(L+2i)=1+2i+i+2i
(A+i)(L+2)=1+2i+i+2(-1)[As, i?=-1]
@A+)(@+2)=1+2i+i-2
Q1+i)(@+20)=-1+3i
Hence, the expression (1 + i) (1 + 2i) in the form of a + bi is -1 + 3i.
Thus, the value ofa=-1and b = 3.
9. Letz=4-3i.
The conjugate of 4 — 3iis 4 + 3i.
As we know, the multiplicative inverse of z is 1/z.
Hence, 1/z = 1/ (4+3i)
Therefore, the multiplicative inverse of 4 — 3i is:
1 1 _ 1 4-3i _ 4-3i _ 4-3i Ans
T 4+3i 4430~ 4-3i 16+9 25 '
0. |1+ _1+i 1+i_1-1+20_ . _
1-i 1-i 1+i  1+1 '~ °"f
1+i .
Hence 1—1| =li|=1
11. | 3-D?_8-6i
240 2+i
O = 2-4i
2+0 2-1
Conjugate is 2+4i
12. . CH+I
a+ib=——:
c—i
(c+i)?
BT
P+ 2ci+i?
c’+1
c’-1 . 2¢
= +i

Te241 241




On comparing real parts and imaginary parts on both sides, we get
c’-1 2c

a= 2 ,0= 2
c°+1 c°+1

1

2C

¢’ —
a?+b? = 2, 2_4
(02 +1) (02 +1)
2C b 2ca
b=——=>—"=5—"—
c°+1 a c°+1
2
2c.C2 !
__c°+1
c’+1
2
c’ -1
13. i—1 i—1 2(i—-1) 2
7= = =
. . 1 .3 ]
cos” visin T Ly 143
3 3 2 2
_2(i-1(1-iy3) _ V3-1+i+iV3
(1+iV3)(1-iy/3) 2
_V3-1 .43+1
2 2
14. 3+ 2isinf@ 1+ 2isind 2
*
1 —2isinf 1+ 2isin0
_ (3 +6isind + 2isind — 4sin’0)
a 1 + 4sin26
If it is purely imaginary number than real part must be zero
3 —4sin®0 _
"1+ 4sin%20
3 —4sin’g = 0
4 =3
Sind =+/3/2
0 =nmr + (—-1)" g,n €I
. 1 ;
15. | Getting x==(1+y/ =3 — 4i) 2
Finding square root of -3-4i as 1-2i and -1+2i
Finding x=1-iand i
16. | No real root 2
17. |3 y)
3 1. .
18. E+El, and 3i 2
19. 3 3w 2
V2 (cos — — isin —)
4 4
20. | +(1-4i) 2
21. 2

Solution:5i x (— %)

3.
=-5x =j2
5




=-3x-1
=3+i0

22.

Let z=(1-2i)3

=1/ (1-2i)3

= 1/1 —(2i)%+ 3(1)(2i)* - 3(1)22i
Z=1/-11+2i
Z=-11-2i/(-11+2i)( -11-2i)
Z=-11-2i/(-11)*-(2i)?
Z=-11-2i/125

Z=-11/125 - 2i /125

23.

Let z= 31_ —1
_3—V/-1V16
EEE=NC)
3-4i  1+3i
T1-3i " 1+3i
Z=15+5i/1+9

3,1

(o))

3

24,

z1z, — (1-D(=2+40)
Zq (1-1)

=2+6i/(1—i)
_ 2460 1-i
T a-)"a-D
=8/2 + 4i/2
=4+2i

2122: 2

img

Z1

25.

Solution:= (""1)(?‘1) -DE+H)_
(3+i) (3-0)

=(@x-DB-1) -1DEB+D=i(9+1)
=(3x+3y-6) + i(y-x) = 10i

=3x+3y-6)=0 & y-x=10

On solving we gety=6 and x = -4




