Edexcel AS Further Maths Roots of polynomialso

Section 1: Roots and coefficients

Section test

1. The quadratic equation 2z* +3z —4 = 0has roots a and S.
Find the values of o+ and af

2. The quadratic equation z* -5z +1=0 has roots « and .
Find the quadratic equation with roots 2a + 1, 2 + 1.

3. Find a quadratic equation with roots 0.5 and -2.

4. The cubic equation 3z° +2z°—z—3=0 has roots a, /3, y.
Find the values of > a, > af and apy .

5. Find a cubic equation with roots -2, 1 + 2i, 1 — 2i.
6. The roots of the cubic equation z°+2z°-z-1=0 are a, f, y. Find a cubic

equation with roots 2a, 24, 2y.

Questions 7 and 8 are about the cubic equation 3z° + pz® +qz +15=0, which has

roots a,1—2a,£.
a

7. Find the value of « .

8. Find the values of p and q.

9. One root of the equation 4z° —13z+6 =0 is three times another.
Find the roots of the equation.

10. The roots of the quartic equation z* +3z°-2z+1=0 are o, §, y and 6.
Find the value of afy + yo + yoa + daf .
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Solutions to section test

1. Forthe quadratic equation 2z* +3z-4=0,a4=2, b=3, c = -4.
b 3

The sum of the roots, a+ f=——=—-—.

2

¢
The product of the voots, aff = —=—=-2
a 2

w—1
2
Substituting tnto z* -5z +1=0:

(52 (757

(w—1)? _5(W—1)+1
4 2
w—-1) —10w—-1)+4 =0

2 letw=2z+1,50 z=

=0

w2 —2w+1—-10w+10+4 =0

w* —12w+15 =0

, b
3. Thesum oftherootsis -1.5,50 ——=—-1.5 = b=1.54
a

) ¢
The product of the roots is -1, so —=—1=¢c=-4
a

Leta=2,then b=3and ¢ = -2
The quadratic equation with these voots is 2z* +3z-2=0,

4. Forthe cubic equation 3z° +2z° —z-3=0,4=3,b=2,¢c=-1, 4= -3
b 2

dDa=a+pf+y=——=-=

a 3

e 1

Zﬂ7=ﬂ7+7a+aﬂ=;=—;

apy=-2=1
a
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. , b
Ya=—2+1+28+1-2=0=>-—=0=>b=0
a

. . . . ¢
Y By=—2(1+20)-2(1-20)+(@+20) (1-2A)=—4+1+4=1=>—=1=c=4
a

afy =—=2(1+20) (1 -20) =21 +4)=-10= 2o s0=d=10
a

Leta=1,s0b6=0,c=1and d=10
The cubic equation is z° +z+10=0

tw=2z,s0 z=

IR

W

Substituting into z* +z* —z—-1=0:
—| +|=| -=-1=0
2 2 2

12 4 2
w®+2w? —4w—-8=0

For the equation 3z° +pz2 +tgqz+15=0,a=3,b=pc=g d=15

a 2
1
A1 —-20)x—=-5
/4
1-20=-5
a=23

For the equation 4z° —13z+6=0,4=4,b=0,c=-13, d=¢6
Let the roots be a, 2a, B
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Substituting @ tntp ©:

4o-—5=0
fa* =1
3
a’ =z
a=3%
I S S
2a” 2xi

Thevootsare ,2,—2

10, Zaﬂy = —% =2
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