Roots of Polynomial Equations 2 WALTER MATHS

Q1.
1  The cubic equation 7x° 4+ 3x” +5x+ 1 = 0 has roots a, j3, Y.
(a) Find a cubic equation whose roots are o ', B!,y " [3]
(b) Find the value of @ 24+ 82 +y 2. [2]
(c) Find the valueof >+ +y72. [2]
Q2.
3

The cubic equation x* +¢x+1 = 0, where ¢ is a constant, has roots o, B.v.

(a) Find a cubic equation whose roots are , °, y°. [3]

(b) Show that a® +8° +y® =3-2¢". [3]
' 1 o ﬁ3

(¢) Find the real value of ¢ for which the matrix {o® 1 ¥ |is singular. [5]
Ay

Q3.
1  The cubic equation x> 4+ bx> +ex+d =0, where b, ¢ and d are constants, has roots c, B.y. It is given
that a8y =—1.
(a) State the value of d. [1]
(b) Find a cubic equation, with coefficients in terms of b and ¢, whose roots are a+1, B+1, y+1.
(3]
(¢) Given also that y+1 =—a—1, deduce that (c—2b+3)(b—3)=b—c. [4]
Q4.
3  The equation x* —2x* —1 =0 has roots c, S8, ¥, 8.

(a) Find a quartic equation whose roots are o, 8°, y°, &° and state the value of o +8° +y° +85°.

[4]
(b) Find the value of%+#+ #+é_ 3]

(¢) Find the value of a* + g* +y* + 8. [2]
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Q5.
2 The cubic equation 2x> —4x” 4+ 3 = 0 has roots a, B, y. Let S, =a"+p"+y".
(a) State the value of S, and find the value of §,. [3]
(b) (i) Express S  ,intermsof S,  ,and S, . 1]
(ii) Hence, or otherwise, find the value of S, 2]
(c) Use the substitution y =S, —x, where §| is the numerical value found in part (a), to find and
simplify an equation whose roots are a+ 3, p+vy, y+a. [3]
: 1 1 1
(d) F1ndthevalue0fa+ﬁ+ﬂ+y+Y+a_ 2]
Q6.

It is given that

a+p+y=3, a’+p*+y’=5, a+p+y’=6.

The cubic equation x° 4 bx” +cx+d = 0 has roots @, j3, 7.

Find the values of b, ¢ and d. [6]
Q7.

The cubic equation x> +2x? +3x+3 = 0 has roots a, 8, y.

(a) Find the value of a® + 8% +y°. [2]

(b) Show that o +8° +7° = 1. (2]

(¢) Use standard results from the list of formulae (MF19) to show that

Zn:((a+r)3 +(B+7)>+(y+)3) = n+inn+ Dlan® +bnte),

where a, b and ¢ are constants to be determined. [6]
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Q8.

The cubic equation 2x* +5x* —6 = 0 has roots o, 3, .
(a) Find a cubic equation whose roots are % L} L}
a« By
. 1 1 1
(b) Find the value of of + E +—.

-

1

By

(¢) Find also the value of Lg +
o
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[3]

[3]

(2]

Q9.
The cubic equation x> + 5x% +10x—2 = 0 has roots , 3, ¥.

(a) Find the value of & + > + 7.

N ap
o 1 }') is singular.
B vl

(b) Show that the matrix

[3]

[4]

Q10.

The cubic equation x* + bx> +d = 0 has roots &, 3, ¥, where & = 8 and d # 0.

(a) Show that 45> +27d = 0.

(b) Given that 2a” +y* = 3b, find the values of b and d.

[5]
[3]




