2.5 Answers
Further A-Level Pure Mathematics: Corel
Roots of Polynomials
2.5.1 Solutionsto 2.3 Teaching Video

2x2+7x+1:0

Divide through by 2

x2+lx+i:0
2 2

7 1
-.a+ﬁ:—? andaﬁ:?

Sumofnewroots(2a + 1) + (26 + 1)

=2(a+p)+2
:2><(—%)+2
= -5

Product of new roots(2a + 1)(28 + 1)
=4af +2(a+p)+1

:4xi+2x(—l)+l
2 2
2-7+1

= -4

The sought after polynomial is thus,

W+ 5w —4=0

[ 5marks]



2.5.2 Solutionsto 2.4 Exercise

Answer 1
3x° —4x+ 6 = 0
Divide through by 3

xz—ix+2:0
3

-.a+ﬁ:%anda,8:2

Sumofnewroots(3a + 1) + (36 + 1)

=3(a+p)+ 2
:3><(%)+2
=6

Product of new roots(3a + 1)(38 + 1)
= 9B +3(a+p)+1

9x2+3x(%)+1

18+ 4+ 1
= 23

The sought after polynomial is thus,

W2 — 6W+23=0

[ 5marks]



Answer 2

3 +6x+1=0

Divide through by 3

2

1
X+2X+—=0
3

a+f=-2 andaﬁ:%

Sumofnewroots (1 — a) + (1 - )

=2—-(a+p)
=2-(-2)
=4

Product of new roots¢(1 — a)(1 - f)
=1l-(a+p)+ap

10

3

The sought after polynomial is thus,

1
\A/2—4W+?0

3w — 12w + 10

0

0

1

1-(-2)+=

3

[ S5marks]



Answer 3
2% + X +7=0
Divide through by 2

2 3 7
X+ =X+ —=0
2 2

-.a+ﬁ:—%andaﬁ:%

Sum ofnewroots(oz2 + 1) + (,6’2 + 1)

=a2+,82+2

= (a+p)° - 208 +2
2

:(—i) —2><1+2

2 2
:3 -74+2
4
_ 11
4

Product of new roots(:a2 + 1)(ﬁ2 + 1)
= d?F+a?+ P+
@B + (a + ) - 2ap + 1
2 2

:(l) +(—£) —2><1+1
2 2 2
=£+3—7+1

4 4
_ 17
-2

The sought after polynomial is thus,

11 17
+—wW+ — =0
4 2

AW + 1w + 34 =0

[ 6 marks]



Answer 4

5x° + 15 + 8 = 0
Divide through by 5

x2+3x+§:0
5

-.a+ﬁ:—3andaﬁ:%

~——
+

1
Sum of new roots ( 1+ —
04

)

I
N
+

S
+

8
1

Product of new roots(:

1 1 1
- 14 =4+ = 45—

e T
B a 1
g " ap T ap
a+p +1

of
(-3+1) x5

=1+

=1+

vvz—iw—i:O

0

oo
S
|
=
|
N
I

[ 8 marks]



Answer 5

(a)
3x2 +2X+5=0
Divide through by 3

R+ lxs2 -0

3 3
2 5
= —— d - =
a+fp 3 an aB 3
@+ B = (a+p) - 2ap
2
3 3
_4_30
9 9
__2%
9
[ 2marks]
(b)

(a+B)P =ad+3d%B+3ap’+p
nd = (a+ P - 3ap(a+ p)
3

:(—3) _3x£x(_£)
3 3 3
_ 8, %
-21 271
_ &2 .
27
[ 2 marks]
(c)
f o B
Sum of new roots a+? + ﬁ+?
3, 23
a® + f
(a+5) o2 2
_(_3;)+ 82 x 9
13 27 x 25
2 82
= —— 4+ —
3 75

32

75



(7]

[1+22)

Product of new roots(: a + %

1
1+?

= af

- of 1 1 1)

1+F+?+a2—ﬂ2
a2+ﬁ2 1
a2ﬁ2 +a2ﬁ2
2 2
:a/j+a+ﬁ N 1
aff aff
(5) -26 x 3
= + ——-

3 9x 5

25 26 9

e — + [
15 15 15
8

15

1+

= ap

3
+_
5

The sought after polynomial is thus,

wo w2 2o
75 15

75W2 — 32w + 40

0

[ 4 marks]



Answer 6

(i)

(V3 -5) = (V3) +3(V3)*(=5) + 3(V3) (=57 + (-5)°
= 3v3 - 45+ 75v/3 - 125
= 78y/3 - 170

(i)

Check4 p3 + 27q2

[ 2marks]

x> — 66X + 340 = 0
p=-66andq = 340

= 4 x (-66)° + 27 x 34C°
— 1149984+ 3121200
1971216

# 0  so OKto proceed...

i/ 340 J3402 (- 66)3
= §- + -
2 4 27

= 3/-170 + /28900 10648

= 3/-170 + 78V3
=+v3 -5 from part (i)

- 66
"V -5-3E )
~ 22 (V3 +5)
“V3 S TR T X (s
V3 _54. 22(vV3 +5)

3-25
-V3-5-V3-5
- ~10

[ 6 marks]



(iii) .~ (x+ 10) is afactor ofx° — 66x + 340

Using the technique of polynomial division from the year 1 course,

X2 — 10x + 34
X + 10| x3 + 0x2 — 66x + 340

x3 + 10x2
— 10x2 — 66x
- 10x2 — 10«
34x + 340
34x + 340

0 « as expected

10+ (-102 - 4x 1 x 34
2x1
10 + V=36
2
= 5+ 3j

For the quadratic,x

The three roots of the cubic equation are,
-10, 5- 3i 5+ 3i

[ 2marks]
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