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Question 1

Form the equations whose roots are given:

(i) Roots: —2,—-3
Let @ = —2 and § = —3.
e Sum (S) =a+pf=-2+(-3)=-5
o Product (P) = af = (—2)(~3) = 6
Equation: 22 — Sz + P =022 - (-5)z+6 =0 =
x2+5x+6=0

(ii) Roots: w,w?

Using properties: 14w + w? = 0 and w3 = 1.
e S=w+t+wr=-1
2

e P=w-w?2=wd=1

Equation: 22 — (-1)z+1=0 = x2+x+1=0

(iii) Roots: 2 +1i,2 —1
e S=02+9)+2-9)=2+4+2+i—i=4
e P=(2+i)2—-49)=22-i*=4—(-1)=5

Equation: 22 -4z +5=0 = x?-4x+5=0

(iv) Roots: 2v/2, —2v/2
e =22+ (-2V2)=0
P = (2v2)(-2V2) = —4(2) = -8

Equation: 22 — 0z + (-8) =0 = x2-8=0

Question 2

Given 622 — 3z + 1 = 0 with roots «, 3: From coef-
ficients a = 6,b = —3,c = 1:

catp=-t=i=1

D= o

.aﬁ:i:

(i) New Roots: 2a+ 1,25 +1

S = (2a+1) (268+1)=2(a+pB)+2

S = ()+2—1+2—3

P= (2a+1)(25+1)—40¢ﬁ+2a+26+1
P:4( )+2( )+1

=2+1+1_7

Equatlon x? —3x+7—0 = 3x2-9x+8=0

(ii) New Roots: o?, 3
S=a%+p8%=(a+B)?—2a8
2
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Eq: 22 — (—3)z + 0

(v) New Roots: a+ 3,1+ 1

Roots are % and 3.
S = 51—&-3—2,
P= 3—5
Eq: :U — x+2

=0
= 2x? —7x+3=

0

(vi) New Roots: —1/a,—1/p

S=—(t+3)= =3P~ (=D}
Equatlon: x?+3x+6=0

Question 3

Equation with reciprocal roots of pz? —qz+r =0
Let original roots be «, 5:

oa+fp=

Oéﬂ = ;

New Sum = &8 — 42 _ 4
@ r/p r

New Product = 5 =2

Equatlon 2 —dr+ 2 =0

= rx? —qgx+p=0



Question 4

Equation with double the roots of 22 —px+¢ =0
Original roots o, 5 = a+ B =p,af =q.

New Sum = 2a + 28 = 2p

New Product = (2a0)(28) = 4q

Equation: x? — 2px+4q =20

Question 5

Roots exceed by 2 the roots of pz? + gz +r =0
Let original roots be «, 8.

New roots: y1 = a+2,y2 = 8+ 2.

Sum = (a+f) +4=—144 =141

Product = (a +2)(8 +2) = af +2(a+ B) +4
Product = 7 +2(—1) +4 = %

Eq: pr? — (4p— @)z + (r — 2q + 4p) =0

Question 6

Conditions for az?2 + bz +¢=0

(i) One root is 3 times the other

Roots: «, 3a.

a+3a=-b/a = 4da=-b/la = a=—-b/da
a(3a) =c/a = 3a%=c/a

Substitute a: 3(72)? = ¢
— 307 = £

16a2 a

Result: 3b? = 16ac

(ii) One root is square of the other

Roots: a, a?.

a+a?=-b/a (eq 1),
a-a?=a®=c/a (eq?2)

Cube both sides of (eq 1):

(a+ %) = (=b/a)’

ad + (a?)? + 3a(a?)(a + a?)

— 7()3/(13

a® + (®)? + 303 (a + a?)

— _b3/a3

Substitute a® = c¢/a and (a + a?)
=-b/a:

S 3=
e

=-5

Multiply by a?:

a’c + ac® — 3abe = —b3
ac? + a%c + b3 = 3abc

(iii) Additive inverse
Roots: o, —ax = Sum = 0. Since Sum = —b/a =
0=-b/a = b=0

(iv) Multiplicative inverse

Roots: a,1/a = Product = 1. Since Product =
c/a — 1:C/a, —> Cc = a




