¢

Q.1

i)

Sol:

Sol:

iii)

Sol:

iv)

Sol:

v)

Sol:

vi)

Sol:

Factorize the following.

a’+4b*
a’+4b* =a* —(-4b*)
=a’ -(i2b)’
L {(i2b)* =i*2*b* = (- 1)4bz -4b%}
_(a 12b)_(a+12b)
9a* + 16b*
9a* +16b* =(3a)’ —(-16b?)
=(3a)" - (i4b)’

«. {(i4b)* =?4*b? =(-1)16b? = -16b%} .

=(3a-i4b)(3a+i4b)

3x? +3y°

3x* +3y” =3(x* +y?)
=3{(x)’~(-v 2)}

_3{(x) -(iy)*}

o Gy =iy =(-1)y? =y}

- =3(x-iy)(x+1iy)

144x* + 225Yy°

144x? +22592 =9(16xz +25y2)
=oftex’ —(-259°)]

= 9{(4x)" ~(i5y)’

- {(isy)* =*5'y* =(-1)25y" = -25y°}
=9(4x-1i5y)(4x+i5y)

z? -2iz -1
z*-2iz-1=7*-2iz+(-1)

=2 -2iz+¢ =(z-i) =(z~i)(z-i)
z° +6z+13

7' +6z+13=2"+62+9+4

=(z+3)' +4

= (z+3) ~(-4)

=(2+3)" -(2i)’

. {Q0P =24 = 4(-1) = -4}
=(z+3-21)(2+3+2i)

Exercise 1.3 G

vii) z'* +4z+5

Sol: z°+4z+5=2z"+4z+4+1
=(Z+2)2 +1 = (z+2)2 —(_i)
=(2+2)" - =(z+2-1)(z+2+i)

viii) 2z%* -22z + 65 :

Sol: 222—222+65:2[zz—11z+6_25)

.~2[z —llz+1§1 ﬁ__lil]

4
"[ 11]2 65 121
L B e S B e
2T 4

”( 11V 130-121 [ 11]2 9
=2||z-—| + =2||2—-—=—| +—
4 4 2 ) '3

Q.2. Factorize the following polynomials into linear
factors.

D  FXMB
Sol: . . 22+8=2"+2° -
=(z+2)(z’—22+4)=(z+-2)(zz—2.z+1+3)

=(z+2)((z-1) ~(-3))
=(z+2)(z-1)" -(+3iy*)
{(Jii)z =(\3)' ¢ =3(—1)=—3l
-(z+2)(z 1- J_t)(z 1+J_:)

i) x4 27
Sol: . 22327 =22 43 = (z+3)(z —32+9)

=(Z+3)(z —33+2~2+9]
4 4

='(z +3)((z—§2f +9-%
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i)

Sol:

iv)

. Sol:

Saol:

28
( \2

=(z+3) [z-§ £
\ 24 %

_{z+3)(z 2]2 [3‘2@ ]2

ey |

128 338)

z’ -22" +16z-32
2 -22*+162-32
=2*(z-2)+16(z-2)

_'=(z—2)(zz+16) =(z—2)(zz-(—]6)) Sol:

=(2+3)((2) -(41)') |
«{(4l) = (4) 7 =16(-1) = -16]

=(z+3)(z-41)(z+4)

z* +212° -100

z* +212-100 =2*-42* +252* -100
= 2" (2" -4)+25(z" -4)

= (2" -4)(2* +25) =(2* -2*)(2* - (-25))

=(z-2)(z+2)(2*-(5)") |

- s =(5)'  =25(-1) = -28}
=(2z-2)(z+2)(z-5i)(z +5i)

z' -16

7' -16 :(zz)z—(4)z

(5 4)(e" +4) = (2 -2) (2 ~(-4)

=(2-2)(z+2)(2* - (2i)')
= (@) =(2) = 4(-1)= 4]

=(z-2)(z+2)(z-2i)(z+2i)

vi)
Sol:

vii)

viii)

Sol:

Q.3.

z* + 37;’ -4
z' +32°-4=z2" -2 +42" -4
=2 (2 ~1)+'4(z’ = 1) :(z2 —1)(1:z +4)
=(2*-1°)(2* - (-4))
=(z-1)(z+1)(2-(2))
~ @) =(F 2 =4(-1)= __4}
=(z-1)(z+1)(z-2i)(z+2i)
z* +5z* +6 '
2* 4522 +6 =2°* +22° +322 +6 ‘
=2% (2" +2)+3(2" + 2) = (2% + 2)(zz +3)
(- (=)
-(2-(vai) )(2-(3) )
=(z— Jii)(z +ﬁi)(z—\f§i)(z+ ﬁl)
z*-322*-3969 .
z' -322%* -3969
'=2'-812>+ 492> -3969
=2z'-812%+492z* -3969
=z*(2"-81)+49(2*-81)
=(z* -81)(2* +49)

=(z 49)(z+9)|:z_’ + (71’)'2]
=(z-9)(z+9)(2+7i)(z-7i)

Find roﬁt; ofz* +7z* - 144 =0 and hence
expresses it as a product of linear factors.

z' +72' -144=0

z' -9z +162° -144 =0
z*(2* -9)+16(2*-9)=0
(z*-9)(z*+16)=0
Z2-9=0,2" +16=0"
7=9,7 =-16

z=43, z=+4i

(z-3)(z+3)(z-4i)(z+41)=0
=z-3=0 orz+3=0orz-4i=0o0rz+4i=0 :

- z=30rz=-30r z=410or z=-41

-~

Hence roots are 3,-3,41,—4i and linear product is
(z—3)(z+'3)(z—4i)(z+4i) :
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Q.4.

i)
Sol:

i)
Sol

Solve the following complex quadratic equations i)

by completing square method.
2z° -3z+4=0
22*-3z+4=0

23 4

£ _Sriog
3" 2

5 (Divide by 2)

2’ -=z=-2
3 2
Add [ZJ on both sides
2 2
z‘-gz-r-[g) =—2+[§]
2 (4 4
[z_gJ’=_ 9 _-32+9
4 16 16
2
[zhi) _-23
4 16
4 16
_E_il 23
4
_3_i23 3 23
4T ST ST
;3,023 3 i3
4 4 4 4
z=3+iJ2_3 z=3-iJz_3
" S 4
z'-6z+30=0
z*-6z+30=0
2’ -6z=-30

Add (3)’ on both sides

7' -6z+(3)" =-30+(3)’
(z-3)" =-30+9

(z-3)" =-21

Y3y =y

z-3=+i21

z-3=iV21 ,z-3=-i\21
2=3+121 ,2=3-1

Sol:

iv)
Sol:

studyplusplus.com

3z -18z+50=0
3z2-18z+50=0

3 18 -5
———2z+—=0
3 3 3

z¢ —6z+—5-—(-)-=0
3

2 —6z=-20
3

Add (3)’ on both sides

z' -6z + (3)2- = __5?0 % (3)2

(z-3)' = —%Q+ 9

-50+27
g3) el
(2-3y =22
z--32=___"23

(z-3) 2

z-3F = |723
3= 2

z—3=ii,‘—2—3-
3
z_3=iJ_2__—3 ,Z—3=—iJ§§-
3 3
zZ=3+1 3_3_’2=3_i E
U 3 d3

z° +42z+13=0
2°+4z+13=0

2z +4z=-13

Add (2)" on both sides

z2+42+(2)2 =-13 +(2)2
(z+2)2 =-13+4
(z+ 2)2 =-—9

\’(z +2)z = J—-—g

Z+2=13i
z+2=31 ,z+2=-3i
z=-2+31,z2=-2-31



Sol:

vi)
Sol:

2z* +6z+9=0
22 +6z+9=0
222 6 9

—+—2z+—=0
z2-~& "2

Divide by 2

9
2 4+324+—=0
g 2
2 43z=—2
2

3 2
Add [-2-] on both sides

>
o
2
,—'—_.""\
| wvn
—
o
=
o
Q
—
Al
@ .
Q.
]
w

Q.s.
Sol;

i)
Sol:
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[Z;E BN -
6 3 36
(Z_g T -84+25
6 36
(" 5]’ -59
Z2——| =—
6} 3
( 5Y [-59
= B f—
6 36
z—£=:ti—£
658
z—i-_-f—si ’z—£=—f—_J§_2_
§- - 6 6
PO A AR R
5 6 6 6
JSHi53. . 5-i59
PR ey 6

Solve the following equations. -
2z* -32=0
2z*-32=0
2(z*-16)=0
z'-16=0
(2)"~(4) =0
(22—4-)(224-4):0
2’ -4=0,z>+4=0
=4, 7" =4
ZE L2, Zz=121
3z° -243z=0
3z° -2432.=0
3z(z*-81)=0
z=0, z'-81=0
(22) ~(9) =0
(22—9)( z-9-9)=0
2°-9=0,2"+9=0
z'=9 5 z’=-9

z=43, z=13i
z=0,z=43, z=+43{



iii)

Sol:

iv)

Sol:

Sol:

5z° -5z=0
52°-5z=0

Sz(z* —1)=0

5z=0, z' -1=0
z=0, ((z’)z—(1)’).—.o
(zz- —1)(z’+1)=0

22 -1=0,2 +1=0
22=1,2"=-1
zi=41,2" =+
z2=0,2"=#1,2" =4+
2z’ -5z +z-5=0
2°-52°4+z-5=0
z*(z-5)+1(z-5)=0
(z-5)(z* +1)=0

z-5=0 and z'+1=0.
z=5 and Z2=-1>2=%{
z=5 and z=+i

Hence z=5 ,z=1,z=-i
4z* -252*-21=0
4z*-25:'-21=0
4(2*)' -2522 ~21=0

2o (292 (25) ~4(4)(-21)
2(4)

8
_25+4961 25131

8 8
zz=25+31 sk zz=25_31
8 8
ZZ=E§ and zzz:_B.
8 8
ZI=7 and Zz::-::?.
4
z=47 and- z=_.¢.[2§_‘.

&

Hence 2=\7,2=~\T7 ,z =*-‘i13=——‘§-i

2

vi)

Sol:

Q.6.

Sol: -

Q.7.

Sol:

22 +2°+2+1=0
Z2+72°+z+1=0
z*(z+1)+1(z+1)=0
(z+1)(zz+1)=0
z+1=0 and (zz+1)=0
Z2+1=0=2*=-1
Z =+

z=-1 and

Hence z=-1,1,~1

Find a polynomial P(z) of degree 3 with zeros
3,- 2i,2i and satisfying P(1)=20.

Let P(z) be polynomial with zeros 3,2i,~2i .

According to Fundamental Theorem of Algebra.
- P(z)=A(z-3)(z-2i)(z+2i)

P(2)= A(z-3)((2)" - (2i)’)

P(z)= f’t(:,ar—‘i’.)(z2 —(-—4))
P(z)=A(z-3)(2* +4)

P(z)=A(2’ +4z-32"-12)

P(2z)= A(2* -37* +42-12) (i
Here P(1) =20

A((1) -3(1)" +4(1)-12)=20
A(1-3+4-12)=20

A(-10)=20

A= 3
-10

(i) becomes

P(z)= (—2)(2’ <3z% +4z- 12)

P(z)=-22° +62* -8z +24

Find a polynomial P(z) of degree 4 with zeros
2i,-2i,1,— 1 and satisfying P(2) =240.

Let P(z) be polynomial with zeros 2i,-2i,1,~1.

According to Fundamental Theorem of Algebra
- P(z)=A(z-1)(z+1)(z-2i)(z+2i)

P(z)=A((2)"- (1)) (=) -(2i)")
P(z)=A(z -1)(2* - (-4))
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Q..

Sol

P(z)= ( )(7 -14)

Pla)= A(s 442 -7 -4)

P(z):A(z +32° —4) (0
Here P(2)=240

A((2)' +3(2)" -4)=240
A(16+12-4)=240

A(24)=240 > A= 20 %0
24

(i) becomes

P(z) =(10)(z‘ +327° —4)

P(z)=10z" +30z° - 40 .

Find a polynomial P(z) of degree 4 with zeros
4,-4,1+i, 1-1 and satisfying P(2)="72.

Let P(z) be pblyncirnial with zeros 4,—4,1+1,1-1
According to Fundamental Theorem of Algebra -

- P(2) = A(z-4)(2+4)(2=(1+i)) (z-(1-1))

P(z)=A(z- 1+1)
P(2)=A((2)" ~(4)'),

P(z)=A(2" -16)(2* -2z +1-(-1))

(

P(z) ZA(ZZ ~1 )(22—22+1+1)
P(Z =1”£(Z2 -16 )(22—22+2)

(z)=A(z" -22° +22° -162" +322-32)
P(z = A(z* -22"-142" +322-32) ()
Here P(2)=72 :
P(Z)=A((2)‘ ~2(2)° -14(2)' +32(2)-32) =72
A(-24)=72
=>A:£=-3

24

(i) becomes

P(z)=(-3)(z* -22° 142" +322-32)
P(z)=-3z"+62’ + 422" -962+96
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