Exercise 1.3 (Solutions)
Mathematics 11

DATE: 01-08-2025

Question 1: Factorize the following

(i)

(ii)

a® +4b* = a® + (2b)?
= (a + 2bi)(a — 2b1).
If a® 4+ 4b* = 0, then o? = —4b°.
= a=0,b=0 (real solution).

Or a = £2bi  (complex solution).

322 4 3y% = 3(2® + »?)
= 3(x +iy)(x — iy).
If 322 + 3y? = 0, then 2% +y? =0.
= 2 =0,y=0 (real solution),

or x = +iy (complex solution).



(iii)
9a* + 16b* = (3a)* + (4b)*
= (3a + 4bi)(3a — 4bi).
If 9a% + 16b% = 0,
= (3a)% = —(4b)?,
== a= j:%b.
Hence, a = 0, b = 0 (real solution),

ora= i%b (complex solution).
(iv)

14422 + 225y% = (122)2 + (15y)>
= (12z + 15iy)(12x — 15iy).
If 14422 + 225y = 0,
— (122)% = —(15y)?,
— r = :I:%y.
Hence, z = 0, y = 0 (real solution),

or x = %3y (complex solution).



(iv)
22-22i—1=0

_ (=20 £ /(=202 - 4(1)(=1)
2(1)

2i£v/—-4+4+4

Hence, the repeated root is z =4, 22 —2zi—1= (z —1)°.

Remaining parts Try yourself

Question 2: Factorize the following polynomial into its linear
factors:

(i)

2 +8

23 423

(z4+2)(22 — 22+ 4)

(z+2)(22 —22+1+3)

(z+2) (= —1)> = (vV3i)?)
(z+2)(z — 1 —3i)(z — 1 +/3i)

(ii)
23+ 27
23 + 33
(24+3)(22 —=32+9)
2 3)2 3)2
z+3) (z -32+(3)"+9-(3) )
27

—



(iii)

23— 222 4162 — 32
22(z —2) +16(z — 2)
(z —2)(22 + 16)

(2 = 2)(2% = (4i)?)
(z —2)(z — 4i)(z + &)

(iv)

24 4+ 2122 — 100
24 42522 — 422 — 100
(z 4—25) 4(2? + 25)
(z +25)(22 — 4)
(22— (50)?)(2? — 22)
(z —5i)(z+5i)(z —2)(z + 2)

22) (2% — (20)?)
z2—=2)(z4+2)(z — 2i)(z + 21)

244322 -4

A 42— 22— 4
22(224+4) — 1(z%2 +4)

(z +4)(2? —1)

(2% = (20)*)(z* — 17)

(z—=20)(z4+2i)(z—1)(z+ 1)

(vii)
24 4+52246
244322422246



22(22 4+ 3) +2(2%2 +3)
(22 + 3)(22 +2)
222 V3i)?)(2? — (V2i)?)

(
2 = V30) (2 + Vi) (= — V2i) (= + V2i)

(viii)

43222 — 3469
2% — 8122 + 4922 — 3969
22(2% — 81) +49(22 — 81)

(22 4 49)(2% — 81)

(22 = (7)) (2* - 9%)
(z—=Ti)(z+Ti)(z—9)(z+9)

Question 3: Find the roots of z* 4 722 — 144 = 0 and hence
factorize into product of linear factors:
A 4722144 =0
2441622 =92 — 144 =0
22(22 +16) — 9(22 +16) = 0
(22— 9)(22 +16) =0
(z=3)(z24+3)(z—4i)(z2+4i) =0

Question 4: Solve the following complex quadratic equation
by completing square method:

(i)
22—-3244=0
24 —3z2=-4 ) )
22 34 () = -1+ ()
(-3 =-3
z—3=4YT;
5 — 3EV/Ti
2




(ii)

22 —62+30=0

22 — 62 =-30
22—-2.32432=-30+9
(z—3)2=-21

2 —3=421i

2 =3++21i

Solution set: {3 + \/ﬁi, 3— \/ﬁz}

(iii)
322 —1824+50 =0
Z2—6242=0

2 — _ 50

z¢=6z=—-%

2-2-32+432=-2+9
2 _ 23

(z=3)°=-%

z—3=44/2

z=3+ Y%,

(iv)

22 +42+13=0

224+ 4z =-13
224+2-22+22=-13+4
(z+2)?=-9

z4+2=43

z=-2+3i

Solution set: {—2+ 3i, -2 — 3i}

(v)

222 4624+9=0

22+3z——%
2424 (3= -3+
c+3) =3



z=—3 i
—343i —3-3i
Solutlon set 2t = }

(vi)

322—52+7=0
22—224—%:0

z2—§z: %

o2 8ok (3 =1+ B
(-9)°"=-%

z— % :tgz

B,

Question 5: Solve the following equations:

(i)

2:4-32=0
2(z* —16) =0
A -16=0

(22 —4)(z2+4) =0
(z—2)(z 4+ 2)(z — 2i) (2 + 2i) = 0

(ii)

32° — 2432 =0

3z(z* —81) =0

32(22-9)(22+9) =0
32(z=3)(z+3)(2 —3i)(2+3i) =0
Roots: 0,3, -3, 3i, —3i

(iii)

—z=0
4
2

ISR\

5

(20 =1) =

z2(z% — 1)(22+1) 0
2z—=1D(z+1)(z—i)(z+1) =0
Roots: 0,1,—1,4,—1



(iv)

23522 4+2-5=0
22(2=5)+1(z—5)=0
(z=5)(22+1)=0
(z=5)(z—1i)(z+1) =0
Roots: 5,7, —1

(v)

424 — 2522 -39 =0

4% — 2822 4322 - 21 =0

422(22 = T)+3(z2=7)=0

(22— 7)(422 +3) =0

(z = V1) (2 +V7)(22 —V/3i)(22 + V3i) = 0

(vi)

B4+224+24+41=0
2+1)+1(z+1)=0
(z4+1)(22+1)=0
(z4+1)(z—1i)(z+17) =0
Roots: —1,1, —1

Q6. Find the polynomial P(z) of degree 3 with zeros 3,2i, —2i
and satisfying P(1) = 20.

Let P(z) = a(z — 3)(z — 2i)(z + 2i)

P(2) = a(z — 3)(2% + 4)

P(1) =a(l—3)(1+4) = —10a

Given P(1) =20 = —10a =20 = a = —2

So, P(z) = —2(z — 3)(2? +4) = —22% + 622 — 82 + 24

Q7. Find a polynomial P(z) of degree 4 with zeros 2, —2,i, —i
and satisfying P(3) = 240.

Let P(z) =a(z—2)(z+2)(z —i)(z + 1)

P(z) =a(z* —4)(2* +1)

PB)=a(9—4)(9+1)=a-5-10 = 50a



Given P(3) = 240 = 50a = 240 = a = %

So, P(z) = 2(22 —4) (22 + 1) = 2 (21 — 322 — 4)

Q8. Find the polynomial of degree 4 with zeros 4, —4,1+2i,1—

2i and satisfying P(2) = 72.

Zeros: 4, —4, 1+, 1 —i.

Plz)=kz—4)(z+4)(z— (1+1)(z— (1 —1))

(z—(14+i))z-—0-i)=(@-12 4+1=2>-2:42, (z—4)(x+4)=2>—16
P(z) = k(2? — 16)(2* — 22 + 2).

P(2)=k(4—-16)(4—4+2)=k(-12)(2) = —24k =72 = k= -3.

P(x) = =3(z* — 16)(2? — 2z + 2) = =32 + 62° + 422% — 962 + 96




