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Let &, B and y be roots of the equation x* +x —2x 5= 0. Which of the following
polynomial equations have roots @ ~2, -2 and y—27?

(A) X +7x*+14x+3=0
(B) x*+7x*+21x+3=0
(C) X +x*—6x+9=0

™) x3+2x2—6x+9é0 )

The polynomial equation x’—5x*+6=0 has roots «, S andy. Which of the
following polynomial equations have roots @ —1, f#-1and y-1?

(A) x*-8x*+13x=0
B) x*-8x*-Tx=0
© x*-3x"-7x+2=0
O x*-2x~Tx+2=0

The polynomial equation x*—3x*—x+2=0 has roots ¢, fand y. Which of the
following polynomial equations have roots 2o+ f+y, a+28+y and a+fB+2y?

(A) X —6x"+44x-49=0
B) x*~12x*+44x-49=0
(C©) X +3x*+36x+5=0
D) x*+6x*+36x+5=0

Let o, B and y be roots of the equation x*+3x* +4=0. Which of the following
polynomial equations have roots o, 4* and #* ’7

(A) x-9x"~24x-4=0

B) x*-9x"-12x~4=0

(C) x*-9x*-24x-16=0

O x*-9x"-12x-16=0
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The polynomial equation x’—3x*—x+2=0 has roots o, #and y. Which of the
following polynonﬁal equations have roots i, 1 and 1 ?
a B e
(A) ¥-x"-3x+1=0
B) »*-2x*-3x+1=0
(© 2x°-x"-3x+1=0

D) 2x*-2x*-3x+1=0

The polynomial equation P(x)=2x*+3x*-2x*+7x~3 has roots e, 8, y and § .
p Y

‘Which of the following polynomial equations have roots —1—, %, 1 and é?
1 Y

(A 2x"-3:3 +x*—5x-4
®) 2x* 433 +x2-5x—4
© 3x* -7 +2x% -3x-2
@) 3x*+70 +2x% -3x-2

The polynomial equation x*+x’>—2x—5=0 has roots o, f and y. Which of the
following polynomial equations have roots o, > and y*?

(A) x*—5x*~6x-25=0

(B) x*—-5x*+14x-25=0

(© x*—4x"+5x-1=0

D) *+4x"+5x-1=0

The ‘polynomial equation x*~5x*-+6=0 has roots «, fandy. Which of the
following polynomial equations have roots &, % and y*?

(A) x*—25x" +60x-36=0

(B) »*—25x*+60x—12=0

©) x-x"+12x-36=0

D) »*-x*+12x-12=0
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The equation 24x° —12x> —6x+1 hasroots &, J and y.
‘What is the value of & if ¢ = f+y?

1 1
A -7 ® 7
1
© 7 .M 1

What are the zeros of the equation x*+x* +6x+4=0 over the complex field given
that it has a rational zero of multiplicity 27

(A) =1, 1++/5i and 1-~/5i
(B) -1, 1++/3 and 1-+/3i
(C) +1, 1++/5i and 1-+/5i
M) +1, 1+~/3i and 1-+3i

The polynomial P(x)=x* +ax® +bx +28 has a double rootat x=2.
‘What are the values of @ and 57

(A) a=-11and b=-12

®B) a=-5ad b=-12

(C) a=-11and =12

D) a=-5and b=12

The polynomial P(x) = x0~3x* +4x% —4x% +3x—1 has x =1 as a oot of multiplicity
3 and x =i as a root. Which of the following expressions is a factorised form of P(x)
over the complex numbers?

(&) Px)=@E+D (x-D+1)
B) P(x)=(x-1’ (- 1D(x+1)
©) P& =+ E-)x+)
®) PE)=x-1’(x-)x+i)

What are the values of real numbers p and ¢ such that I—7 is a root of the equation
Z4pzrtg=0?

(A) p=-2and g=—4

B) p=-2and g=4

(C) p=2and g=4

D) p=2andg=4
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If o, B and y are zeros of p(x) =x* +x* ~2x—5 then
p@)=a’+a*~2a-5=0
p(B)=pF+p-2p-5=0
p)=y +y’=27~5=0
pla-2)=(a+2) +(@+2) -2(@+2)-5=0
g0 | P(B-2)=(B+2' +(B+2) -2(f+2)~5=0 1 Mark: A
== +2 +(r+2)" -2(r+2)-5=0
Polynomial equation is
42 +(x+2)* ~2(x+2)-5=0
(x+2)(x +dx+4)+(F +4x+4)-2x—-4-5=0
2+ 4x? F4r + 237 +8x+ 8+ X2 +dx+4-2x~4-5=0
X+ 7%’ +14x+3=0
The equation x* —5x” +6 = 0 has roots «, B,y
Therefore the equation (x +1)* —5(x+1)* +6 =0 hasroots a~1, -1
and y—-1.
g | D SCrH +6=0 Mok D
(H+ D +2x+ 1) =50 +2x+1)+6=0
X420 +x+x" +2x+1-5x" ~10x=5+6=0
x*=2x"=Tx+2=0
x> =2x* ~7x+2=0 is the equation
The equation x* —3x” —~x+2 =0 hasroots «, B,y
a+f+y=3
x=2a+f+y=a+3
N A | Mark: B
x=o+ 42y =y+3
o =x—3satisfies x* -3 ~x+2=0
(x-3) =3(x-3)" = (x-3)+2=0 1
%’ —=12x" +44x~49 =0 is the eciuation
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If @, B and y are zeros of x* +3x” +4 =0 then
Polynomial equation is
(Jx) +3(x) +4=0
(Vx)' =-(3x+4)
x* =9x” +24x+16
x*—9x* —24x-16=0

83

1 Mark: C

\<|»—-A

1
B
o =~ satisfies x* —=3x" —x+2=0
DRORES

x x X
1-3x-x"+2x" =0

25 —x=3x+1=0

IH Q|~

“ow

84

1 Mark: C

x =

| =

satisfies 2x* +3x* —2x% + 7Tx -3

4 2
o2 o) L) wo(2)--o
X X b
2+3x-2x%* +7%° -3x* =0
3t 7 2yt 320

111
a’' By’
1
ao L
X
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1 Mark: C

If &, ff and y are zeros of p(x) = x* +x* —2x -5 then
p@)y=a’+a’~2a-5=0

P =+ -25-5=0

p)=y +y=2y-5=0

@) =Na) +(Ja) ~2(Ja)-5=0

g6 | PBY=CBY + (B —2B)-5=0

PO =(r) +(fr) -2(/r)-5=0

Polynomial equation is
(fx) +(x) -2(/x)-5=0
Jr(x-2)=5-x
x(x? —dx+4) =25-10x+x"
x* —5x% +14x-25=0

1 Mark: B
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The equation x* -5x” +6 = 0-has roots a, B,y .
Therefore the equation (+/x)* —5(+/x) +6=0 has roots
o?, B* and ¥

WxY -5(x) +6=0

X\/; —5x+6=0

x«/,_ =5x-6

x* =(5x-6)*

x* =25x —60x+36

¥’ —25x" +60x-36=0

x* —25x" +60x—36=0 is the equation

1 Mark: A

88

Sum of the roots

a+ﬂ+y;~é=~_2—22

@+ (f+r)=

1
or o =—

a+(a)= 4

= e
2

1 Mark: B

89

P(x)‘= ¥+ x?+6x+4
Plx)=4x* +2x+6
=202%° +x+3)
To determine the roots of 2x* +x+3
P(-D) =21’ +(-D+3)
=0
Therefore —1 is a zero of multiplicity 2 of P(x)
P)=x"+x*+6x+4
=(x+1D)*(x* +bx +c)
= (2 4+ 2x +D(x? +bx +c)
=yt b’ ox? + 2% +2bx + 2ex +xP + b+
=x" 10+ +(c+2b+D)x* +(b+20)x+4
Hence ¢c=4, b=-2
Therefore P(x)=x"+x"+6x+4
=(x+1)(x* ~2x+4)
=(x+DH(x~1) ~1+4)
=(x+1D)((x~1)* +3)
=+ D)2 —1+30)(x —1-+/31)
Zeros of P(x) are -1, 1++/3i and 1-~/3i

1 Mark: B
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P(x)=x"+ax’ +bx+28
P'(x)=4x"+2ax+b

Rootat x=2
P2y=2"+ax2® +bx2+28=0
44+4a+2b=0 (1)
P(Q)=4x2+2ax2+b=0
32+4da+b=0 (2)

Eqn (1) -(2)

12+b=0

b=-12

Subsitute b =-12 into Eqn (2)
32+4a-12=0

a=-5

Therefore g=-5 and b=-12

1 Mark: B
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Since all coefficients are real then x =—/ is also a root of P(x)

PGy = (-1 e=i)(x +1)

1 Mark: D

92

Using the conjugate root theorem 1+ and 1—; are both roots of the
equation 2’ + pz+q=0.
1+ +(1-)+a =0 (sum of the roots)

o=-2
(I+)x(1-1i)x 2= —q (product of the roots)

(1+D)x—2=—¢q

g=4

A+D1-D+(1-)-2+1+DH-2=p
p=-2

Therefore p=-2 and g=4

1 Mark: B
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