5.4 Solutionsto 5.3 Exercise
Further A-Level Pure Mathematics: Corel
Roots of Polynomials
Answer 1

(1) a+pB+y+0=-3

(i)  aB+y+0)+ply+0)+y(0)=2
(iii)  afy + pyd + yoa + oapf = 1

(iv) apyd = 4

1 afy + Byo + yoa + daff 1
0 afyo 4
2

2

=(a+B+y+0) -2(aB+y+0)+Bly+0)+y())

= (-3 -2(2)

=5

[1,1,1,1,2 2marks]
Answer 2
ax4+bx3+cx2+dx+e:0
Divide through bya

b c d e
x4+—x3+—x2+—x+—:0
a a a a

-3+ +2+5
=3
a(B+y+06)+p(y+0)+y(0)
==31+2+5+EED(2+5)+ DO
= -18-7+ 10
= —-15

a+B+y+90

afy + Byd + yda + oap
=39+ DO+ OEY + (=D
=6-10-30+ 15
= -19
afyo = (=3) (=1 (2 (D
= 30

x4—3x3— 15x2+19x+30= 0
[ 4 marks]



Answer 3
(i) 2x* — 34x3 + 202x% + dx + e = 0
Divide through by 2

x4—17x3+101x2+£x+£:0
2 2

Sum of roots = 17

cat+a+1+20+1+4+3a+1=17

Ta + 3 = 17

Ta = 14

a =2

So the roots ar@, 3, 5 and 7

(i) aﬁy+ﬁy6+y6a+éaﬁ=—%
nd=-2(2x3x54+3x5x7+5x7x2+7x2x3)
= —-2(30+ 105+ 70 + 42)
= -2 x 247
= —-494
e
o= —
apy >
e=2x2x3x5x7

420



Answer 4

(a)

LHS = o* + *
(2 4 ()
:(a2+ﬁ2)2—2a252
2 22 2
= (a®+p5°) - 2(ap )
- RHS O
[ 2marks]
(b) (i)
P+ %= (a+B) = 2ap
132 8
- 5] -2x (-7
169 16 7
= — 4+ — X —
49 7 T 7
_ 281
49
[ 2 marks]

(i)

281 \? ,(_ 8
(%) —2[-7)
78961 128 49
2401 49 ~ 49
72689

2401

[ 4 marks]



Answer 5

(a)

(b)

METHOD 1

4% +3X+1=0
Divide through by 4

x2+ix+i:0
4 4
.(a+ﬁ)=—% andaﬁ:%
[ 2 marks]
(a®+ %) = (a+p)* - 20p
()2
4 4
1
= — or 0.0625
16
[ 2 marks]

(c) Sum of new roots,

do - B +48-—a =3(a+p)

I
w
X

|

| w
N—

Product of new roots,

(4o - p)(48 - a)

(1608 — 40 — 48% + aB)
1708 — 4(a® + f?)

(1) x4

=4

The new quadratic with roofs4a — 8) and (48 — a ) is,

vv2+%w+4:0

4wP + 9w + 16 = 0
[ 4 marks]



METHOD 2

3 3
4 4

(c) From(a+p)=-— :a:———ﬁandﬁ:—%—a

So the new roots can be expressed like this;
4a—ﬁ=4a+%+a and 4ﬁ—a=4ﬁ+%+ﬁ

50c+i :5/3+i
4 4

The transformation sought is thus,

w:5x+i
4

20x+3<:>x 4w — 3
4 20

A4 +3+1=0

2
4( 4W—3) +3( 4w — 3
20 20
Multiply through by 100

)+1:0

(4w — 3)? + 15 (4w — 3) + 100 = 0
16W2 — 24w + 9 + 60w — 45 + 100 = 0
16W> + 36w + 64 = 0
Divide through by 4
4wP + 9w + 16 = 0

[ 4 marks]



Answer 6

Product of the roots & x ka x k2a = 64
(ka)® = 64

ka = 4

K= 2

a

Sum of the roots . + ka + k2a = 14

4 2
a+—><a+(—)><a 14

a a
a+ 4+ 16 =14
a
Multiply through bya
o> - 10z + 16 = 0
(a—2)(a-8)=0
Eithera = 2 or a = 8
Whena = 2, k = 2 and whena = 8, k = %

[ 6 marks]
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