JKSC - FYJC 2018 - 19

PAPER — 1 : COMPLEX NUMBERS

EXERCISE - 1

EXPRESS THEM IN THE FORM A + Bl
01. 2+5i 02. (3-1i)2

i(3-21) 2 -
03. i (4 + 6i) 04. i (4 + 3i)

1+ 1 -
05. —i (9 + 6i) 06. (1 +2i) (2-3i)

2 - 3+ 4

07. 2+ 08. 1 + 3 3+ 4

(3 —i)(1 + 2i) 1-2i 1T+l 2-4i
09. [1+2|[3+4](5+i)! 10. |1+ 2|1 +3| (1 +4i)7!

i i i [

11. 2+3i + 2-3i 12. 3+2i + 3-2i

2 -3 2 + 3 2 - 5i 2 + 5j
13. 5+7i +5-7i 14. V5+iV3 + N5-i+3

4 + 3j 4 - 3j V5 - i+3 V5 + i3
15. Showfhofz[ N7 +iV3  + 7 -iA3 ] is rea

N7 —iv3 N7 +i 43
16. Show that:z = 5 is imaginary
(T =i)(2-1)(3 -1

17. E-+]8+[1—j 8 18. (1 + )o+(1 - )0

V2 V2 V2 N2 N2 N2
19. if a=-1++3i and b= -1-43i Show that a2 =b and b2 = ¢

2 2
20. (3 +2] (i-i7)(1 +iT)
i

21. 32+ 2i7 +i7 22. 4i8-3i" +3

i¢+2i8 + 3i18 3ill - 410 -2
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EXERCISE - 2

FIND THE VALUE OF

01. x3 + 2x2 - 3x + 21 DX =1+ 2 ans: 1
02. x3 = X2 + x + 46 ;X =2+ 3 ans: 7
03. x4 — 4x3 + 4x2 + 8x + 43 ;X =3+ 2 ans : 4
04. x3 + x2-x+22 ;o x = 5 ans : 7
1-2i
05. x3 — 5x2 + 4x + 8 ;X = 10 ans : -2
3
06. 2x3 — 11x2 + 44x + 27 ;o ox = 25 ans : 2
3 - 4
07. x3 - x2 - 3x + 30 ;X = 9 ans : 3
2 + 5i
08. 2x4 + x3 - x2 - 24x - 24 DX o= 2i-1 ans : 2i
09. 2x4 + 5x3 + 7x2 — x — 41 cox = =2 —A3i ans : -76
10. x4 + 9x3 + 35x2 - x + 164 X =-—5+2V-4 ans: 0
11. x4 - 5x3 + 12x2 + 13x + 18 ;ox = -1 +iv3 ans : V3i
2
12. x4 - 4x3 + 6x2 + x - 13 X = 4 ans : —5v3i
1 +iV3
EXERCISE - 3
SOLVE
01. (x +2y) + (2x = 3y)i + 4i =5 ans : x=1;y=2
02. x(1 +3i) +y(2-i)-5+i3=0; findx+y ans: x=1;y=2
03. a+2b+15i% =7a+i3(b +6) ; find a-b ans: a=13;b =-6
04. x+2i+]5]6y=7x+i3(y+4); find x +y ans : x =15;y = -6
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PAPER — 1 : COMPLEX NUMBERS

05. (i4+3i)a+(i-1)b+53=0 find a, b ans:a=b =5/4
06. 2x +i%y(2 +i) = xi/ +10il6 . ans: x=4;y=-2
07. x =1 + y-1 =

1+ 1T —i ans : x=0;y =2
08. X o+ y = 5+ 6i

1+ 2i 3+ 2i -1 + 8i ans : x=1;y =2
09. x +iy + 2+ 0 = 91+

2 + 3i 2 - 3i 13 ans: x=1;y =2
10. x +iy + 2+ i = 26-15i

4 — 4+ 17 ans: x=3;y=-5
1. xilé-3i?/ = 1+i%

2i40 + {37y find(5x-7y)?2 ans: 0
12. X + y = 3+2i

1 -2i 1+ =i ans : x=5/3 ;y=-143
13.  x+iy = (a+ib)? show that x2 +y2= (a2 + b2)2
14. x +iy = a+ib prove that 1 x2 +y2 =1

a-ib
15.  (x+iy)3= U+ vi show that © U + v = 4(x2-y?)
X oy
16.  (x +iy)!/3= a + bi show that X +y = 4(a?- b2
a b

17. Prove it is a rational number

-1 ++-3|3
2

FIND SQUARE ROOT OF
01. -8 - 6i

1+ 443i

EXERCISE - 4

ans : £ (1 - 3i)

ans : + (2 + V3i)
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03. 15 - 8i ans : = (4 -1i) 04. 3 - 4i ans: £ (2-1)

05. 7 +24j ans : * (4 + 3i) 06. 6 + 8i ans : +V2(2 +1i)
07. 2(1 -3i) ans : + (V3 -1i) 08. 3+ 2v10i ans : + (V5 + V2i)
09. 2i ans: +(1+1i) 10.  3i ans : £+vV3/2 (1 + 1)

EXERCISE - 5

EXPRESS THE FOLLOWING COMPLEX NUMBERS IN THE POLAR FORM

01. 1 +i ans : 2 [cos T4 + isin 1T/4]
02. 4+ 431 ans : 8 [cos T/3 + isin "/3]
03. 1++3i ans : 1 [cos T/3 + isin "/3]
2
04. 1 + 1i ans : 1 [cos T/a + isin “/4]
V2 N2
05. -1+ 3i ans : 2 [cos 2T/2 + i sin 211/3]
06. 1 +2i ans: 1 [cos 374 + isin 3“/4]
1-3i V2
07. 1+7i ans : V2 [cos 37, + isin 311/4]
(2-i)?
08. 1 ans: 1 [cos M, + isin 711/4]
1+ V2
09. 2i ans : 2 [cos T/2 + isin “/2]
10. -3i ans : 3 [cos 3”/2 + isin 311/2]
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01.

02.

2+5i

i(3-21)

SOLUTION

2 + 5i

i (3 - 2i)

2 + 5i

3j - 2i2

2 + 5i
3i+ 2

2+ 5i
3i+ 2

3i -2
3i-2

(2 + 50 )(3i - 2)

9i2 — 4

03.

6i — 4 + 15i2 - 10i

—9 - 4

6i—4-15-10i

SOLUTION

(3 -i)2

2 -1

9 — 4i + i2

2 -1

9 -6i-1

2 -1

8 — 6i

PAPER — 1 : COMPLEX NUMBERS

EXERCISE -1

= 8-6i 2+i

2 - 2+

= (8- 6i) (2+1)
4 -2

= 16 + 8i - 12i - 6i2
4+ 1

= 16+8i-12i+ 6

1
N
N
+

i (4 + 6i)

1T+
SOLUTION

i (4 + 6i)
1T+

4i + 6i2

1+

4i - 6
1+

4i -6
1+ i

[
1-i

= (4i-6) (1 -1)
1 -2

= 40— 4i2 - 6 - 6i
1+

= 4i+ 46+ 6
2

= -2+ 10i

-1+ 5i
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04.

05.

i (4 + 3i)
1—i
SOLUTION
i (4 + 3i)
T =1
4i + 3j2
1 —i
4i -3
1 —i
4i-3 1+
1—i 1+
(4i - 3) (1 + i)

1-i2

4+ 4i2 - 3 - 3j

1+ 1
4i — 4 -3 - 3j
2
—7 + Ti
2
7+ 1
2 2
-0 (9 + 6i)
2 -1
SOLUTION
-0 (9 + 6i)
2 —i
—9i — 6i2
2 —i
-9+ 6
2 —i
-9+ 6 2+
2— i 2+
(=91 + 6) (2 +1i)

4 -2

06.

07.

PAPER — 1 : COMPLEX NUMBERS

~18i — 9i2 + 12 + 6i

4+ 1

—18i + 9+ 12 + 6i
2

21 - 12i

IS

21+ -]
5

(¢}

(1 + 2i)(2 - 3i)

3+ 4i

SOLUTION

(1 + 2i)(2 - 3i)
3+ 4i

2 - 3i + 4i - 6i2
3+ 4i

2-3i+4i+6
3+ 4i

8+ 3 — 4i
3+ 40 3 -4

(8 +i)(3 — 4i)
9 — 164i2

24 — 320 + 3i — 4i2
9+ 16

24 -32i +3i +4
25

28 - 29
25

28 + - 29
25 25

2+

(3-i)(1 + 2i)

SOLUTION

2+
(3 -1i)(1 + 2i)

2+
3+ 6i—i-2i2
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= 2+ = 12+ 16i - 15i + 20
3+6i—-i+2 6-12i-2i -4
= 2+ = 30 4
S+l 2 - 14i
= 2+ 5-5i

= 32+ 2 + 14i
2 - 14i 2+ 14j

5+ 5i 5 - 5i

= (2+1i)(5 - 5i)

e oei2 = (32 +1) (2 + 14i)

(2 = 14i) (2 - 14i)

= 10 - 10i + 5i - 5i2

= 64 + 4480 + 2i + 14i2

25 + 25
4-196i2
= 10-10i +5i+ 5
50 = 64+ 448i + 2i - 14
4+ 196
= 15— 5i
50 = 50 + 450i
200
= 15+ Z3i
50 50 = 50 + 450
200 200
= 3+ i
10 1
:i+ii
4 4
08. 1+ 3 3 + 4i -
12 1+i l2-4 09. [”2,—][“—,4](5“)
| |
SOLUTION SOLUTION
= 1 +i+3-6i| 3+ 4i = i+2 3i+4 1
(1 =2i)(1 +i)L2 - 4i i i 5+
= 4-5i (3+4i] = (i+2)(3i+4) 1
1 +i-2i- 21200 - 4 i2 5+
= 4-5 [3+4|] = 3i2+44i+6i+8 1
1T+i-2i+2 (2-4i 9 .
i 5+
= 4-5 [3+4i
3-1  L2-4i = 3+ioi+rs 1
-1 5+
= (4 - 5i)(3 + 4i)
(3 -1i) (2 - 4i) = 5+ 10i
-5
= 12 + 16i — 15i — 20i2
6 - 121 - 2i + 4i2 = 5100 57
-5 - -5+
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= (5 + 10i) (-5 + i) SOLUTION
25— i2
= (2 +3i)2+ (2-3i)?2
= -25 + 5i — 50i + 10i? (2 + 3i) (2 - 3i)
25 + 1
=(4+/ﬁ+m% +(4/mh&ﬂ)
= -25+ 5/ -50i-10 1 > 1
2% 4 - 9j

4 -9 +4 -9

-35 — 45i

Y 4+9
= _35 +_45] :fﬁég
26 26
= —10 + 0i
10. E+2]1+3(1+mr1 13
i i
12. 3+2i + 3-2i
SOLUTION " .
2 — 5i 2 + 5i
= i+2 i+3 1
- R SOLUTION
i i 1 + 4i
= (3 + 2i)(2 + 5i) + (3 - 2i)(2 - 5i)
2 - 5i) (2 + 5i
= 242 +3{+6 ( M )
i2 1+ 4
= (6 + 15i + 4i + 10i2) +(6 — 15i —4i + 10i2)
= _1+5+6 1 4 - 25i2
- 1 + 4i
= 6+ﬁhwo+6—/%—1o
= 5+ 5 ! 4+25 '
—1 — 4
= 12-20
= 5+ 5 —1 + 4i 29
—1 = 4 —1 + 4i
= -8 +O0i
= -5+ 20i - 5i + 20i2 29
1 - 16i2
13. 5+7i + 5-7i
= —5 + 20i - 5i - 20 4r3i 4-3i
1+16
SOLUTION
= -25 + 15i
7 = (5+ 7i)(4 - 3i) + (5-7i)(4 + 3i)
(4 + 3i) (4 - 3i)
= -25 + 15i
17 17 = (20 - 15i + 28i — 21i2) + (20 + 15i -28i — 21i2)
16 - 9i2
. §+? +§‘? =2o+%ﬁ+m+2m%&—21
- +
! ! T oe+9
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= 41 + 4] =8
25 10
= 82 +0i = 4+0i
25 5
14. */5"1'“3 * VS‘_‘ V3 16. Show that : z = 5
V5-iV3 V5 +iA3 (1 =i)(2-1)(3 -1
is imaginary
SOLUTION
= 5+ V3 + V5 - 3i SOLUTION
V5 -3 5+ V3] :
= (V5 +V3i)2 + (V5- 3i)2 (=12 =1 =)
(V5 - 3i) (V5 + V3i) _ c
(1 —1i)(6 - 2i - 3i +i2)
= ( 5+ 2V15i + 3i2) + (5 - 2V15i + 3i2)
5 - 3i2 = °
(1-i) (6 -5i-1)
= 5+}¢ﬁi—3 +5—M51—3
5+3 = S5
(1 -i)(5 - 5i)
= 10-6
8 = -5
(1 -10)5(1 i)
= 4
8 = 1
(1-1)?
= 1 +0i
2 = 1
1-2i+i2
15. Show that :
N7 +iV3 + N7 -iv3 = 1
N7 —iN3 N7 +i+V3  isreal 1-2i-1
SOLUTION = 1
-2 i
= N7 + V3 + V7 - 3i
\7 - 3i \7 + 3i = i
—2i2
= (V7 +480)2 + (J7-43i)?
(N7 = 3i) (V7 + 3i) = i
2
= (7 +2V210 + 3i2) + (7 - 2N21i + 3i2)
= 0O + 1i
7 - 3i2 -

7+Mi—3 +7—ﬁ61i—3

7+3 17. [1+ﬂ8+[1—i]8
V2 V2
14-6
10

SOLUTION
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1l
—A—

1]
N

2

r]+qQ4 +[]_ﬂ2 4
L V2 V2
- r1+21+12]4 +[1—2i+i2] 4
\ 2
1+21—1] 4 +[1—21—1] 4
2

I
)
M|’3
~—
N
+
SR
S
————
N

2 + 0Oi

18. [L-'-_jlo-'-[—]__iJ 10
2 3 2

SOLUTION

CEiMe- A
V2 V2

I
D
+
NS
[
-
[6;]
+
R
[
NN
[
-
[,

I
)
r\)|’3
~—
[6,]
+
o
5
—
(6]

PAPER — 1 : COMPLEX NUMBERS

= (1) + (-i)°
= ) — 5
= 0
= 0 + Oi
19. if a=-1+43i and b= -1 -+3i
2 2
Prove a2 =b and b? =a
SOLUTION
a? b2
= ~-1 +43i)| 2 = [-1 - +3i)?
2 2
= 1 -ovzi+di2| = [— (1 + wﬂ 2
4 2
= 1-2V3i-3 = 1+ 2V3i + 3i2
4 4
= -2 — 2v3i = 1+2V3i-3
4 4
= 2(-1 - V3i) = -2 + 23]
4 4
= -1 -43i = 2(-1 + +3i)
2 4
= b = -1+ 3
2
= da
20. [3+_2] (i¢=i7) (1 +ilh
i
i = (i?2)3 = (-1)3 = -
i7 = i%i= (i2)3 .0 = (-1)3= -i
i”= i]Oi -

(i2)° .0 = (=1)%= -i

BACK IN THE SUM

= [3+2](_1+ i1 =)
i

10
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= 3i + (-1 +i+i-i2)

= 3i +

(—1 + 20+ 1)

= 3i+2 2
i

= 2(2+ 3i)

= 4 + 6i

21. 30+ 217 +i?

i6+2i8 + 3i18

SOLUTION

0= iti= (920 = (-1)2
i7 = i%i= (i2)3.0 = (-1)3i

i7 = 8= (i2)40 = (-1)4

o
|
N

w
|

T
w
|

18 = “2)9 - (_])9 =

BACK IN THE SUM

3(i) + 2(-i) +i
-1+ 2(1) +3(-1)

= 3i-2i+i
-1+2-3

= 2i

-2

0+ —Ti

11

22.

PAPER — 1 : COMPLEX NUMBERS

4i8 - 3i7 + 3

31T - 4i10 -2

SOLUTION

8= (1294 = (-1)* =
i10 = “2)5 = (_])5 = _]
i7 = 8i= (i9)4.0 = (-1)4
i11= {10 = (i2)5| = (—])5i

BACK IN THE SUM

4i8 - 3i? + 3

31T - 410 -2
4(1) - 3(i) + 3

3(-i) - 4(-1) - 2
4-3i+3

-3i+4-2

7 - 3i

2 - 3i

7 -3 2+ 3

2-3i 2+ 3

(7 - 3i) (2 + 3i)
4 - 9i2

14+ 21i — 6i — 9i2
4+9

14+ 151 +9
13

23 + 15i
13

23+ 151
13 13
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EXERCISE — 2
01. x3+ 2x2-3x + 21 X =1+ 2i X+ 3
X2 + 4x+13 |x3 = x2 + x + 46
SOLUTION -
x3 + 4x2 +13x
x =1+2i -
3x2 - 12x + 46
x—-1 = 2i
3x2 — 12x + 39
SQUARING _ + _
. 7
(x = 1)2 = 4i2 HENCE
X2—2X+] = —4 X3—X2+X+46
X2-2x+1+4 =0 = (X2 4+ 4x+ 13).(x +3) + 7
x2-2x+5 =0 = 0(x+3)+7
=7
X + 4
x2 - 2x + 5|x3 + 2x2 - 3x + 21 03. x4 -4x3+4x2+8x+43 ; x =3+2i
x3 _ 2x2 + 5x SOLUTION
+ = X =3+ 2i
4x2 - 8x + 21
Xx—-3 = 2i
4x2 - 8x + 20
_ + _ SQUARING
(x - 3)2 = 4i2
HENCE X2 - 6x+9 = —4
x3 + 2x2 - 3x + 2] 2_6x+9+4 =0
_ 2 _
= (x 2x + 5)(x + 4) + 1 X2 _6x+13 = 0
= O(x +4)+1
2
- 04 X4+ 2x + 3
- x2 - 6x + 13[x* - 4x3 + 4x2 + 8x + 43
x4 — 6x3 + 13x2
+ —
2x3 - 9x2 + 8x
02. x3 — x2 + x + 46 X =2+ 3
2x3 — 12x2 + 26x
_ + _
SOLUTION 3x2 — 18x + 43
3x2 —18x + 39
X =2+ 3i - ki -
4
X—-2 = 3i HENCE
SQUARING x4 — 4x3 + 4x2 + 8x + 43
(x-2)2 = 9i2 = (x2-6x+13).(x2+2x+3) + 4
W2 _dx 44 = _9 = 0(x2+2x+3) + 4
= +
X2 - 4x+4+9 =0 0+4
= 4
x2+4x+13 =0

12
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3 2 . _
04. Xx°+x4-x+22 ; x = 5 ]
1 - 2i
SOLUTION x2 - 6x +10/x3 — 5x2 + 4x + 8
x3 — 6x2 + 10x
+ _
X = S5 1+2i X = 1+2i 2
T+ 0i - +
1-20 1+ 2i X 6x 8
Xx—=1=2i X2 — éx + 10
x = 5(1 + 2i) _ v
1 - 4i2 (x—1)2 = 4i2 ~ 5
x = 5(1 + 2i) X2 -2x+1=-4 HENCE
hre x3 — 5x2 + 4x + 8
x2-2x+1+4=0
x = 5(1+ 2i) = (x2-6x+10).(x + 1) =2
5 Xx2-2x+5 = 0
= O(x+1)-2
<SS
= 0-2
X+ 3 -
x2-2x+ 5| x3 + x2 - x + 22
3 2
A 06. 2x3 - 11x2+ 44x+27 ;x= 25
+ _
3 - 4i
3x2 - 6x + 22
SOLUTION
3x2 - 6x + 15
_ + _ X = 25 3 + 4i X = 3+ 4i
7 3 - 4] 3+ 4i
HENCE w3 =4
x = 25(3 + 4i)
3 2 ¥ -
X + X - X + 22 9 _ 16i2 (X—3)2 = 142
= (xX2-2x+5).(x+3) + 7
x = 25(3 + 4i) x2-6x+9=-16
= 0O(x+3)+7 —9+16
=7 x2-6x+9+16=0
X = 25(3 + 4i)
25 x2-6x+25 =0
<SS
05. x3 -5x2+4x+8 ; x = 10
3-i 2x + 1
SOLUTION x2 — 6x +25/2x3 — 11x2 + 44x + 27
2x3 - 12x2 + 50x
+ _
. . x2 - 6x + 27
X = 10 3+ X = 3+
3-i1 3+ W2 éx + 25
x—-3=i — + _
x = 10(3 +i) >
9 —i2 (x -—3)2 = i2 HENCE
. 2x3 — 11x2 + 44x + 27
x = 10(3 +i) x2—6x+9=-1
g+ = (x2-6x+25).(2x + 1) + 2
X2 - 6x+9+1=0
x = 10(3 +i) = 0(2x+ 1) +2
10 x2-6x+10 =0 = 0+2?2
w = 2

13
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07. x3-x2-3x+30 X = 9
2 + V5i
SOLUTION
X = 9 2 — V5i x = 2-—A5i
2 + V50 2 — V5i
x — 2 = -\5i
X = 9(2 - V5i)
4 - 5i2 (x —2)2 = 5i?
x = 25(2 — 5i) x2—4x+4=-5
4+5
X2-4x+4+5=0
x = 9(2 — V5i)
9 X2 —4x+9 = 0
S ———
X+ 3
x2-4x + 9| x3 - x2 - 3x + 30
x3 4x2  + 9x
+ _
3x2 - 12x + 30
3x2 - 12x + 27
— + —
3
HENCE
x3 — x2 - 3x + 30
= (x2-4x+9).(x+3) + 3
= 0O(x+3)+3
= 3
08. 2x4+x3-x2_-24x-24 : x = 2i-1
SOLUTION
X =2i-1
X+ 1= 2i
SQUARING
(x +1)2 = 42
X2+ 2x+ 1 = —4
xX2+2x+1+4 =0

x2+2x+5= 0

14

x2 +2x + 5

09.

X2 + 4x + 7

PAPER — 1 : COMPLEX NUMBERS

2x2 —3x - 5
3

x4+ x - x2 - 24x - 24

2x4 + 4x3 + 10x2

—3x3 —11x2 - 24x
—3x3 - 6x2 - 15x
+ + +
—5x2 - 9x - 24
—5x2 - 10x - 25
+ + +
X + 1

HENCE
2x4 + x3 — x2 - 24x - 24
= (X2 4+ 2x+5).(2x2-3x - 5) + x + 1
= 0(2x2-3x-5) +x+ 1
= x+1
= 2

2x4 + 5x3 + 7x2 — x - 41 -2 - 3i

SOLUTION
X = -2 —3i
- 3i

PX =

X+ 2 =

SQUARING

3i2

X2+ 4x+7 =0

2x2 - 3x + 5

2x4 +5x3 + 7x2 - x - 41

2x4 +8x3 + 14x2

_3x3

7x2 — x

- 3x3 - 12x2 - 21x
+ + +

+ 5%2 + 20x — 41

5x2 +20x + 35

-76

HENCE
2x4 + x3 - x2 — 24x - 24
= (X2 +4x+7).(2x2 - 3x + 5) - 76

= 0(2x2-3x-5) - 76
= - 76
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10. x4+ 9x3+35x2-x+ 164 :x=-5+2v-4
SOLUTION

X =-5+2V-4
Xx+5= 2v-4

SQUARING

(x +5)2 = 4(-4)

X2+ 10x+25= —16 1M, x*-5x3+12x2+13x+18; x=-1+iV3
2
x2+10x+41 = 0 SOLUTION
x = -1 +iV3
2
X2 —x + 4
2x = — 1+ 3]
X2+ 10x + 41| x4 + 9x3 +35x2 - x + 164
_ 2x + 1 = 3i
x4 +10x3 + 41x2
- - - SQUARING
- x3 - 6x%2 - «x (2x + 1)2 = 3j2
- x3 —10x2 - 41x Ax2 + 4x+1 = -3
+ + +
4x2 + 40x + 164 A2+ 4x+1+3= 0
4x2 + 40x + 164 A2+ Ax + 4 = 0
+ + +
0 X2 4 x + 1 =0
HENCE
x2 — 6x + 17

x4 + 9x3 + 35x2 — x + 164

x2+ x+1|x4-5x3+ 12x2 + 13x+ 18

(X2 + 10x + 41).(x2 —x + 4) + 0
x4+ x3+ X2

0(x2-x+4)+0

0 —6x3 + 11x2 + 13x

—6x3 - 6x2 - 6x
+ + +

+17x2 +19x+ 18
+17x2 +17x+ 17

2x  + 1
HENCE
x4 - 5x3 + 12x2 + 13x + 18
= (X2 +x+1).(x2-6x+17) - 76
= 0(x2-6x+17) - 76
= 2x + 1

= 3

15
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EXERCISE - 3
01. (x+2y)+ (2x-3y)i + 4i =5 03. a+2b+15i%b=7a+i3(b+6),a-b
SOLUTION
(x +2y) + (2x = 3y)i =5 - 4i SOLUTION
ON COMPARING
i6 = (i3 = (-1)3= 1
2 X X + 2y = 5
a+2b+ 15 (-1)b =7a+ (-i)(b + 6)
2x — 3y = -4
SOLVING (1) & (2) a+2b-15b= 7a + —(b + 6)i
2x + 4y =10 a-13b+0i = 7a + (b + 6)i
2x - 3y =-4
_ + + ON COMPARING
7y = 14
y = 2 a - 13b=7a]| -(b+6)=0
subsin (1) -13b = 6a| -b-6 =0
X+2(2) = 5
-13(-6) = ba &—Dp = -4
X+ 4 =5
x = 5-4 13=a
x =1 a- b= 13+6 = 19
02. x(1+3i)+y(2-i)-5+i3=0;findx+y
SOLUTION
. c by = -3 T
x(1+3i)+y(2—i)—5+i3=0 04. x+2i+15i°y =7x+i°(y+4);findx+y
X+ 3xi+2y —yi—-5—1 =0 SOLUTION
(x+2y-5)+(3x-y-1)i= 0+0i i6 = (i2)3 = (-1)3=
ON COMPARING X+ 20+ 15 (=1)y =7x+ (-i)(y + 4)
x + 2y =5 Q+2i—15y = 7x + —(y + 4)i
2x 3x- y =1
Xx— 15y +2i= 7x + —(y + 4)i
SOLVING (1) & (2)
ON COMPARING
x + 2y =5
bx — 2y = 2 X — 15y = 7x 2 = —(y+4)
7X =
X = -15y = 6x 2 = -y-4
subsin (1)
— — = 44— = _
2y = 5-1 15= x y = -6
2y = 4
T x+ty = 15-46 =9
y =2

16
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05.

06.

(i4 + 3i)a+ (i-1)b + 513 =0
SOLUTION

i = (i2)2 = (-1)2= +]
(1+3i)a+(i-1)b+5(-i) =0

a+3di+bi-b-5i=0

(a-b)+ (3a+b-"5)i = 0+0Q0i
ON COMPARING
a-b =0 - (1)
3a+b = 5 - (2
4qa = 5
a = 5
4
subsin (1 )
b = 5
4
2x + i%7y(2 +i) = xi/ +10i16
SOLUTION
i7 = i6i= (1280 = (-1)%i= i
i7 = 8i= (i2)4.0 = (-1)%=
i16 = “2)8 - (_])8 = +]
BACK IN THE SUM
2x +iy(2 + 1) = x(-i) +10(1)
2x + 2yi +yi2 = —xi+ 10
2x + 2yi —y = 10 —xi
2x —y + 2yi = 10 —xi
ON COMPARING
2x -y =10 ...
2y = —-X
x+2y =0 ...

07.

08.

PAPER — 1 : COMPLEX NUMBERS

SOLVING (1) & (2)

2x -y = 10
2x +4y = 0
-5y =10
y = -2
subsin ( 2) x+2y =0
x+2(-2) =0
X — 4 =0
x = 4
X =1 + y-1 =1
1+ [
SOLUTION
(x=1) (1 =1i) + (y=1)(1+1i) =i
(1 +1i) (1 -1)
X=xXi—-1+i + y+yi—1-i=
1 -2
X+y=-2 + (-x+y)i =i
2
ON COMPARING
X+y—-2 + (=x+y)i = 0+ 2i
XxX+y-—-2 =0 x+y = 2...
-X+y = 2 Xty = 2 ...
2y = 4
y =2
subsin (1) X = 0
X + y = 5+ 6i
1+ 2i 3+ 2i -1 + 8i
SOLUTION
x(3 + 2i) +y(1 + 2i) = 5+ 6i
(1 + 2i) (3 + 2i) -1 + 8i
3x + 2xi + y + 2yi = 5+ 6i
3+ 20 + 61 + 4i2 -1+ 8i
3x +y + (2x + 2y)i= 5+ 6i
3+ 20 + 6i -4 -1+ 8i
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3x +y + (2x+2y)i = 5+ 6i
-1+ 8i° -1 + 8i

3Xx +y + (2x+2y)i = 5+6i

3x + vy = 5 ... (1)

2x + 2y = 6

X +y = 3 ... (2)

SOLVING (1) & (2)

3x+ y =5
X +y =3
2X = 2

x =1

subsin (2) y = 2

09. x+iy + 24+ i = 9(1+1)
2 + 3i 2 = 3i 13
SOLUTION

(x +iy)(2-3i)+ (2+)(2+3i)= 9+ 09i

(2 + 3i) (2 - 3i)

13

2x — 3xi + 2yi — 3yi% + 4 + 6i + 2i + 3i% = 9+9i

4 - 9i2 13
2x— 3Xi +2yi + 3y +4 + 6i + 2i -3 = 9 + 9i
4+9 13
2x = 3xi + 2yi + 3y + 1 + 8i = 9+ 9i
13 13
(2x + 3y + 1) +(-3x + 2y + 8) = 9+ 9i
ON COMPARING
2x +3y+1 =9 . 2x+ 3y =8 ... (1)
-3x +2y+8 =9 . -3x+ 2y =1 ... (2)
3x 2x+ 3y = 8 6x + 9y = 24
2x -3x+2y =1 -6x +4y = 2
13y = 26
y =2
subsin (1)
2x + 6 = 8
x =1

18

10.

PAPER — 1 : COMPLEX NUMBERS

X+iy + 2+ i = 26-15i
4 — 4+ 17

(X +1iy) (4 + D)+ (2 + i) (4=i) = 26 — 15i
(4-i)4 + i) 17

4x+ Xi +4yi + yiZ+ 8 — 2i + 4i — i%= 26-15i

16 — i2 17

4x + xi + 4yi —y +8 -2i + 4i +1 = 26-15i

11.

16 + 1 17

4x + xi + 4yi-y+9 +2i+1 = 26-15i

17 17
(4x =y +9) + (x + 4y + 2)i = 26 — 15i
ON COMPARING
4x -y +9 = 26 L4x -y o= 17 ...(1)
X+4y +2 = -15 . x+4y = -17 ...(2)
SOLVING (1) & (2)
16x — 4y = 68
X + 4y =-17
17x = 51
X = 3
subs in (1) vy = -5
xil6 - 3i27 1+ 99
2i40 4+ i37y ; find(5x-7y)?
SOLUTION
6= (28 = (c1)8 = 1
0= (12)20 - (_1)20 _ 4
i27= 260 = (B = (DB = i
i9= % = (). = )Y = i
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BACK IN THE SUM

x(1) — 3(-i) = 1-i

2(1) + iy

X+3i = 1-i

2 +vyi

X+ 3i = (1-i)2 +yi)
X+3i = 2+4vyi-2i-yi
X+3i = 24+yi-2i+y
X+3i = 24+y+(y-2i
X = 2+4+y (1)

3 = y-2 . (2)

~y =5

subsin (1) x = 7
Hence (5x—7y)2

(5(7) - 7(5) 2

= (35 - 35)2
=0
12, X + y = 3+ 2i
1 - 2i 1+ -

x(1 +0) + y(1 —2i) =3 +2i i

(1 - 2i)(1 + i)

X + Xi +y—2yi

1+ -2i-2i?

x
+

y + (x = 2y)i =
i—2i+ 2

+

X+y+(x-2yi =
31

X+y+(x-2y)i =

X+y+(x-2yi =

3i -2

(3i - 2)(3 - i)

9i — 3i2 - 6 + 2i

19

13.

PAPER

X +y+ (x-2y)i

1 : COMPLEX NUMBERS

9i+3 — 6 + 2i

X+y+(x-2y)i = -3+ 11i
ON COMPARING
X+ y = -3
X -2y = 11
— + —
3y = - 14
y = - 14
3
subsin (1)
X - 14= -3
3
X = -3+14
3
X =£
3
. _ . 2
Xx +iy = (a+ib)

show that : x2 + y2 = (a2 + b2)2

SOLUTION
X +yi = (a+ib)2

X + vyi aZ + 2abi + b2i?
X + vyi aZ + 2abi - b2
X +yi = aZ - b2 + 2abi
x = a2 - b2 & y = 2ab
LHS

= X242

= (a? - b%)% + (2ab)?

= a*-2a%p? + b* + 4a%b?

= a% + 2a2b? + b*

= (a% + b?)?

= RHS
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14- X + |y = a+ |b ;
a-ib
prove that : x2 + y2 =1
15. (x + iy)3= u+ vi
SOLUTION
showthat : u + v = 4(x2 - y2)
X+iy = a+bi ad+bi Xy
a — bi a + bi
SOLUTION
i - 2
X +yi = (a+ bi)
a? - p%i? (x +iy)3= u + vi
X+yi = aZ + 2abi + b2i? x3 + 3x2yi + 3x(yi)2 + (yi)3 = u+vi
aZ + b2
x3 + 3x2yi + 3xy2i2 + y?’i3 = U+ vi
X +yi = a®+ 2abi - b?
a2 + p2 x3 + 3x2yi + 3xy2(—1) + y3(—i) = u+vi
x+yi = a’-b%2 + 2ab i x3 + 3x%yi - 3xy? - y3i = U+ Vi
2 2 2 2
a+b a“+b
(x3 - 3xy2) + (3x2y - y3)i = u + Vi

ON COMPARING
ON COMPARING

2 2
Xx=a“-b & y = 2ab
— —_— 3 2 2 3
u = x> - 3x & v = 3x%y -
aZ + b2 a2 + b2 y y-y
LHS LHS
- x2 + y2
Uty
y

aZ + b2 a2 + b2 3

= X —3xy2 + 3x2y—y3

X y
= (a2-b%)? + _ 4a’p?
(a? + b%)2 (a? + b%)? = X2 - 3y2) 4 Y32 - yd)
X y
= a% - 2a%p? + b* + 4a%p?
(a2 + b2)2 = x2 - 3y3 + 3x2 - y2
= a% + 2a%p? + b* = 4x% - 4y?
(a® + b?)?
= 4% -y?)
= (a% + b?)?
(a2 + b?)2 = RHS
=1
= RHS

20
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16. (x + iy)¥3=a + bi
17. [—1+\/—3]3 Prove it is a rational number

show that : x +y = 4(a? - b?) 2
a b
3
SOLUTION [_1—+\/3’]
2
813 _ - = (=1)34 3(=1)2V3i + 3(-1)(¥30)2 +(¥3i)3
(x + iy) = a + bi
8
X + yi = (a + bi)3
= -1 + 3(1)V3i- 3.3i2 + 3v3i3
X + Vi = a3 + 3a2bi + 3a(bi)2 + (bi)3 8
= 1+ 3V3i - 9(-1) + 3V3(-i
X + yi = a3 + 3a2bi + 3ab2i2 + b3i3 ! 8( ) )
X + yi = a3 + 3a%bi + 3ab?(-1) + b3(-i) C 1 4+ 3V3 49 _ 3V3i
8
X + yi = a3 + 3a?bi - 3ab? - b3
= _8
X + yi = (a3 - 3ab?) + (3a%b - bd)i 8

ON COMPARING
1 HENCE RATIONAL

x = a3 - 3ab? & y = 3a%b - b3

LHS

= a3 -3ab? + 3a%b-b3
a b

= a(a? - 3b?%) + b(3aZ - b?)
a b

= a?-3b3 + 3a2-0b?

= 4a% - 4p?
= 4(a - b?)
= RHS

21
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EXERCISE - 4

01../-8 - 6i 02../-15 - 8i
-8 -6i = a+ bi ~15-8i = a + bi
-8-6i = (a+ bi)? -15 - 8i = (a + bi)?
-8 -6i = a% + 2abi + b?i? -15 - 8i = a? + 2abi + b2i?
-8-6i = a% + 2abi - b2 -15 - 8i = a’ + 2abi - b?
-8 -6i = a% - b2 + 2abi 15 - 8i = a% — b2 + 2abi
COMPARING COMPARING
a2-b%2 = - 8 2ab = -6 a2-b%2 = - 15| 2ab = -8
e (1) e (1)
ab = -3 ab = -4
b =3 b= -4
d
subs in (1) subs in (1)
az —i 2: _8 a2_ _i 2 - _15
a a
a?- 9 = -8 a- 16 = - 15
a2 a2
at-9 = _38 at - 16 = _15
a2 a2
a4 -9 = —8a2 a4 -16 = —15a2
at +8a2-9 =0 at + 15322 - 16 =0
(a2 +9)@%-1) =0 (a% + 16) (a2 - 1) =0
a2 =1 a2 = 1
a = = 1 a = + 1
NOW NOW
a =1 a = -1 a =1 a = -1
b = -3 b = -3 b = -4 b = -4
a a a
=3 = -3 = 4 = 4
1 -1 1 1
= -3 = 3 = _4 = 4
HENCE HENCE HENCE HENCE
-8 - 6i -8 - 6i |-15 - 8i |-15 - 8i
= 1-3i = —1 + 3i = 1-4j = —1 + 4i
(1 - 3i) +(1 - 4i)

22
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03.

3 — 4i

3-4i =

3-4i =
3-4i =
3-4i =

3-4i =

COMPARING

a2 - p2 =

subs in (1)

)
D
|
N
I}

at - 3a%2 -4

(a2 - 4) (a2

a + bi

(a + bi)?

a2 + 2abi + b?i?

a2 + 2abi -

b2

a2 — b2 + 2abi

. (1)
ab

3a2

+ 1) =

2ab

23

04.

PAPER — 1 : COMPLEX NUMBERS

7 + 24i

7+ 240 =

7 +24i =
7+ 240 =
7+ 240 =

7+ 240 =

COMPARING

a2 - p2 =

subs in (1)

i

a’ - 144

at - 144

at - 7a2 - 144

(a - 16) (a

o]
Il
N

Il
w

2+9)

a + bi

(a + bi)?

aZ + 2abi + b?i?

a2 + 2abi -

b2

a2 — b2 + 2abi

7 2ab

. (1)
ab

Il
N

Il
N

7a2
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05. .1 + 4V3i 06..]6 + 8i
1+4V3i = a+ bi 6 + 8i = a + bi
1+4V3i = (a+ bi)? 6 + 8i = (a + bi)?
1+ 4V3i = a?+ 2abi + b?i? 6 + 8i = aZ + 2abi + b?j?
1+ 4V3i = a? + 2abi - b2 6 + 8i = a% + 2abi - b2
1+4V3i = a?- b2+ 2abi 6 + 8i = a2 — b2 + 2abi
COMPARING COMPARING
a2-b2 =1 2ab = 443 a2-b%2 =6 2ab = 8
. (1) e (1)
ab = 243 ab - 4
b = 203 b - 4
a d
subs in (1) subs in (1)
a? - (23] 2 =1 az—[_4]2=6
a a
a?- 12=1 a?- 16 =6
a2 a2
at-16 = 6
at-12 =1 22
a2
at - 16 = 6a?
at - 12 = a?
at ~ 6a2 - 16 =0
at - a?-12 =0
(a2-8)(a2+2) =0
(@2-4)@+1) =0
a2 = 8
a2 = 4
a = + 2V2
a = + 2
NOW
Now a = 2\2 a = -2V2
a = 2 a = -1
b = 4 b = 4
b= 203 | b =20 2 2
a a
= 4 x+2 = 4 xA2
= 243 = 2V3 272 2 242 N2
2 2
= 2 = V2
= V3 = V3
HENCE HENCE
HENCE HENCE
J 3 - 4i J 3-4i
\1"15 -8 \1"15 -8 = 22+ 2i | = -2V2-12i
I SR = V2. (240) = N2.(2+1)
+(2 + V3i) £2(2 + 1)

24
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07.2(1 - V3i) 08..|3 + 2V10i
2-2V3i = a+ bi 3 + 2V10i = a + bi
2-2V3i = (a+bi)? 3 + 2V10i = (a + bi)2
2 -2V3i = a’ + 2abi + b?i? 3 + 210i = a’ + 2abi + b?i?
2 -2v3i = a? + 2abi - b? 3 + 2910i = a’ + 2abi - b2
2-2V3i = a?-b? + 2abi 3 + 2910i = aZ — b? + 2abi
COMPARING COMPARING
a2-b? =2 2ab = -2v3 a2 -p2 = 3 2ab = 2410
. (1) e (1)
ab = -3 ab = 10
e b = 10
a d
subs in (1) subs in (1)
a? - (V3] 2 =2 a2 - (V10) 2 = 3
d d
a?- 3 =2 a2- 10 = 3
a2 a2
at-3 =2 at-10 = 3
a2 a2
a4 -3 = 2a2 a4 -10 = 3a2
at - 2a2-3 =0 at- 33a2-10 =0
(a2 -3) (a2 +1) = 0 (a2 -5) (a2 +2) = 0
a2 = 3 a2 =5
a = + \/3 a = 4+ \/5
NOW NOW
a = V3 a = -3 a = V5 a = -5
b = -3 b = -3 b = J10 b = Ji0
d a d d
= -\3 = -\3 = V10 = 710
V3 -3 V5 -5
= -1 =1 = 2 = 2
HENCE HENCE HENCE HENCE
J2 - 2v3i J2 - 2v3i 3 + 2v10i Jd 3+ 2v10i
= V3 - = V3 + i = V5 + V2i = —5 — \2i
(V3 - i) +(V5 + ~2i)

25
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10. ((3i
0+ 2i = a + bi 0 + 3i

o

= a + bi
0+2 = (a+bi)? 0+3i = (a+ bi)?
0+2i = a2+ 2abi + b2i2 0+ 3 = a’+ 2abi + b?j?
0+2i = a2+ 2abi-b2 0+ 3 = a?+ 2abi-b?

i — 2 2 .
0+2 = a?-b?+ 2abi 0+ 3i = a’-b?+ 2abi
COMPARING COMPARING

2 2
-bc =0 2ab = 3
a2-b2 =0 2ab = 2 2 2
(1) e (1)
' 2ab = 3
ab =1
_ b = 3
° - —1 2a
; @ subs in (1)
subs in (1)
2 2
a - (3 =0
2 2 _ 2
2 [1—] =0 [Za]
a
2
ac—- 9 =0
2 2
- 1 =
° ) 0 432
a
4 4a* -9 =0
a'-1 =0 422
a2
4a* -9 =0
at-1 =0
(2a® -3)(2a%2+3) =0
(a2 - 1)(a% + 1) =0
2a2 = 3
a2 =1
a = + V312
a =+ 1
NOW
Now a = V312 a = —\312
a =1 a = -1
b = i b = i
b = 1 b = 1 Za Za
a
= 3 = 3
= 1 = 1 2i3 2 —ﬁ
1 -1 V2 V2
= 1 = -1 = 23 = 3
V2 V2
HENCE HENCE
HENCE HENCE
d 2 J2i
d 3i J3i
=1+| =—1—| =ﬁ+£i =_ﬁ_ﬁi
= —(1+1) V2 A2 V2 A2
(1 + i)

26
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Polar form of z = a + biis given as

Z = r(cos6 +isin9)
where
1.a = rcos® ; b = rsino

2. r =\la? + b?
is called the MODULUS of the complex number z
and is denoted by |z|

3.0 = tan‘l[b ]is called the argument or

a amplitude of z

NOTE 1

a)if a>0,b >0, then P(a,b) lies in the first

quadrant , 0<0 <72

b)if a <0, b > 0, then P(a,b) lies in the

second quadrant , "2<0 < =&

c)if a<0,b<0, then P(a,b) lies in the third

quadrant , w <0< 3,

d)if a>0,b<0, then P(a,b) lies in the fourth

quadrant 319 < 0 < 2n

NOTE II

a)ifa>0, b = 0, then P(a,b) lies on the
positive direction of x — axis , amp(z) = 0

b)if a< 0, b =0 , then P(a,b) lies on the
negative direction of x — axis , amp(z) = ©

c)if a= 0, b>0 , then P(a,b) lies on the
positive direction of y — axis , amp(z) = /2

d)if a= 0, b< 0 , then P(a,b) lies on the
negative direction of y — axis , amp(z) = 3/,

01. 1+

27

02.

PAPER — 1 : COMPLEX NUMBERS

MODULUS r =

AMPLITUDE (0)

0 = tan!

= tan! (1]

T

POLAR FORM OF Z

z = r(cosO+ising)
= 2 [cos“/4+isin “/4]
4+ 443 i

z = 4+ 4V3 i

a =4 ; b = 43
moputus r = Na?+b?

+ 48

AMPLITUDE (0)

a>0,b>0

[en}
Il

tan—! [_b]
a

= tan’! [4_\/3
= tan! (3]
= 60° = T3

0 lies in the 1 QUADRANT
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\Ia2+ b2

r(cos®+isino) = 1+

i
2 2

POLAR FORM OF Z MODULUS r

N
l

-

8 [cos T3+ i sin“/3]

.

03. 1+ 3i
2 AMPLITUDE (6)
z = 1+33i a>0,b>0 . 0liesinthe I QUADRANT
2 2
0 = tan’! b
a =1 ; b = 3 =5
= AL a
2
= tan! [1/\/2]
,7 142
mobuLus r = Na?+ p?
= tan’! [ 1]
= |L+3
4 4 = 45°
= N1
= T[/4
= 1
POLAR FORM OF Z
AMPLITUDE (9) o
z = r(cosO+isind)
a>0,b>0 . 0liesinthe1 QUADRANT

1[cos T/4 + i sin 7‘/4]

0 = tan! [_b]
a

05. -1 + 3i
= tan! [\/3/2]
T2 z = -1+ V3i
= tan! (V3] a =-1; b =13
= 60° N
mobutus r = Na? + b?
= ﬂ:/3
= 1+ 3
POLAR FORM OF Z = \l4
z = r(cos®+isin6) = 2
= 1 "/3 + isin ™/
[cos 3 +1sin 3] AMPLITUDE (6)
e 141 a<0,b>0 . 6liesinthe Il QUADRANT
V2 2 -
0 = tan [_b]
zZ = l+_1| i
V2 N2
= tan’! [\/_3]
a =1; b =1 B
V2 \2 = tan’! [—\/3]

28



JKSC - FYJC 2018 - 19 PAPER — 1 : COMPLEX NUMBERS

= tan’! [—1]
= 120°

= 135°
— Zn/3

— 371/4

POLAR FORM OF zZ
POLAR FORM OF Z

N
1l

r(coso6+isino)

N
Il

r(cos®O+isino)

2 [ cos 2™/3 + i sin 27T/3]
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a<0,b>0 . 0liesinthe I QUADRANT
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a<0,b>0 . 0liesinthe Il QUADRANT a
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a -1
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= 135°
POLAR FORM OF z
= 3TE/4
z =r(cosO+isino)
POLAR FORM OF Z
= _1[cos ‘T4 + i sin 7T‘/4]
z = r(cosH+isin6d) V2
= 2 [ cos 3"/4 + i sin 37T/4]
09. 2i
08. 1
1+ z = 0+ 2i
z = 1 x 1-i a =0 ,; b =2
1+ 1 -
MopuLus r = ~la’ + b?
= 1-i
1-i2 = 0+ 4
= 1-] = 2
1+1
AMPLITUDE ()
= 1-i Sincea=0,b >0, P(a,b) lies on the
2 positive direction of Y — axis
. - - T
=i+__1i . amp(z) 0 /2
2 2
POLAR FORM OF z
a =1; b = -1 z = r(cos6+ising)
2

2 [cos T/o+ i sin “/2]

mMobuLus r = Na? + b2

- [i+1 10.  -3i
4 4

z = 0-3i

= \/—12 MobuLus r = ~a’+ b?
= 0+9
AMPLITUDE (6)
= 3
a>0,b<0 . 0liesinthe v QUADRANT
AMPLITUDE (6)
0 = tan’! [_b] Sincea =0, b <0, P(a,b) lies on the
a negative direction of Y — axis
. _ _ 3n
- tan-! [_1/2] .oamp(z) =0 = 12
1/2
POLAR FORM OF z
= tan’! [—1]
z =r(cosO+isino)
= 315°
= 3 [cos3“/2 + i sin3”/2]
— 77[/4
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	SOLVE



