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A-Level Cambridge FURTHER MATHEMATICS - P1,P2 CH1 - Roots of polynomial equations

1 - (923111 _Summer_2017_Q7) - Roots Of Polynomial Equations

By finding a cubic equation whose roots are «, § and ¥, solve the set of simultaneous equations

a+B+y=-1,
o + B+ 97 =29,
—+ -+ -—=-1 [8]
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A-Level Cambridge FURTHER MATHEMATICS - P1,P2 CH1 - Roots of polynomial equations

2 = (9231/13_Summer_2017_Q1) - Roots Of Polynomial Equations

The roots of the cubic equation X +2x* -3 =0are o, Band y.

1 1 1 1
(i} By using the substitution y = Z find the cubic equation with roots pE E and ? [3]
. 1 1
(ii) Hence find the value of — + — + ? [1]
p
T 1 1
(iii} Find also the value of + + [1]

052,82 ﬁZ ,y2 72062 :
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3 - (9231/11_Winter_2017_Q4) - Roots Of Polynomial Equations

The cubic equation 2x° — 3x% + 4x — 10 = 0 has roots a, f and y.

(i} Find the value of (¢ + 1)(B+ 1)(y + 1). [4]
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CH1 - Roots of polynomial equations

4 - (9231/11_Summer_2018 Q4) - Roots Of Polynomial Equations

It is given that the equation
X =21x% + kx =216 =0,

where k is a constant, has real roots a, ar and ar™.

(i) Find the numerical values of the roots.

(ii) Deduce the value of k.

[6]

[2]
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A-Level Cambridge FURTHER MATHEMATICS - P1,P2 CH1 - Roots of polynomial equations

5 - (9231/13_Summer_2018_Q6) - Roots Of Polynomial Equations

The equation
9 -9x* +x-2=0

has roots a. 5, 7.

(i) Use the substitution y = 3x — 1 to show that 3o — 1, 38 — 1, 3y — | are the roots of the equation

_1"3 = 2_1‘ = ? = {}_ I.EI

The sum (3o~ 1)" + (38— 1)" + (3y - 1)" is denoted by S, .
(i) Find the value of S, 2]

(iii) Find the value of §_,. 41
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A-Level Cambridge FURTHER MATHEMATICS - P1,P2 CH1 - Roots of polynomial equations

6 - (9231/11_Winter_2018 Q2) - Roots Of Polynomial Equations

The roots of the equation
1 3
X +pxtgr+r=>0

are o, 2o, 4o, where p, g, r and « are non-zero real constants.

(i) Show that

.........................................................................................................................................................

(1) Show that
pr-q =0 [2]
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A-Level Cambridge FURTHER MATHEMATICS - P1,P2

1 - (923111 _Summer_2017_Q7) - Roots Of Polynomial Equations

CH1 - Roots of polynomial equations

2> af=1-29=Y afi=-14 M1A1
Z af 14 MI1A1 FT
——=—1Dafly=14
afly  afly
=+ 57 - 14x-14=0 Al
= (x+1)(x* ~14) M1A1
=Solution is —1, in +~+/14 any order. Accept +3.74 (awrt) Al
SR B1 for correct roots without working
Total: 8
2 - (9231/13_Summer_2017_Q1) - Roots Of Polynomial Equations
@ 1 1 M1
=D x=—
r=3 7
1 2 1 2 M1
+Z3=0>——=3-=
Wy v Wy ¥
=9y° 12" +4y-1=0 Al
SR B1 for finding cubic by manipulating roots
Total: 3
(i) 1,1 1 12 4 BIFT
o ﬂ2 yz ) 3
Total: 1
(iii) 1 1 1 4 BIFT
_r .t 1 4
a2ﬂ2 ﬁ272 7o 9
Total: 1
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CH1 - Roots of polynomial equations

3 - (9231/11_Winter_2017_Q4) - Roots Of Polynomial Equations

@)

a+ﬁ+7:% aff+Pr+ya=2 afy=5+f+y=

%aﬂ+ﬂ7+7a:2aﬂ7:5

B1

(Can be awarded in (ii) if not seen here)
SOL

(a+1)(B+1)(r+1)=afy +(afi+ By + yor)+
(a+B+y)+1

MI1A1

Multiply out and group for M1

1 1 AI1FT | Alt method:
:5+2+IE+1:95 Letx=y-1 M1
Sub and expand
209 16y—19=0  MI, Al
Product of roots = 19/2 Al
4
(i) 1 1 1 M1 . _ 2 Y.
(ﬂ+7)(7+0¢)(l¥+ﬁ):[15—zx}[lzfﬂj[15*7j Alt methods: =(Za) (Zaf))—afly or Lo" L+ 2afy —La
27 9 3 Al
=——Z(a+ft+y)+=(af+ fy+yo)-apy
8§ 4 2
2 23,3052 MIAL
8 4
4
4 - (9231/11_Summer_2018_Q4) - Roots Of Polynomial Equations
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CH1 - Roots of polynomial equations

5 - (9231/13_Summer_2018_Q6) - Roots Of Polynomial Equations

6 - (9231/11_Winter_2018_Q2) - Roots Of Polynomial Equations

7 - (9231/12_Winter_2018 Q1) - Roots Of Polynomial Equations
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