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Sum of roots and product of roots

Qno.1

Let p(z) = 22° + z* — 2623 — 1322 + 722 + 36, z € R.

a. For the polynomial equation p(z) = 0, state

() the sum of the roots;

(i) the product of the roots.
b. A new polynomial is defined by g(z) = p(z + 4).

Find the sum of the roots of the equation g(z) = 0.

IB Higher Level Mathematics: Analysis and Approaches (HL)


https://www.onlinescienceandmathstutor.com/

Online Science and Maths Tutor

Qno.2

The quadratic equation z> — 2kz + (k — 1) = 0 has roots a and /3 such that a® + 3% = 4. Without solving the equation, find the possible values of

the real number k.

Qno.3

Consider the equation yz* + (y — 1)z + (y — 1) = 0.

a. Find the set of values of y for which this equation has real roots.

: . z+1
b. Hence determine the range of the function f: z — ?%

c. Explain why fhas no inverse.
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Qno.4

e sicer the polynomial P (2) = 2° — 102 + 152 — 6, z € C.
The polynomial can be written in the form P(z) = (z — 1)*(z* + bz + ¢).
Consider the function g (z) = z° — 10z* + 15z — 6, z € R.

a. Write down the sum and the product of the roots of P(z) = 0.
b. Show that (z — 1) is a factor of P(z2).

c. Find the value of b and the value of c.

d. Hence find the complex roots of P(z) = 0.

e.i.Show that the graph of y = g(z) is concave up for z > 1.

e.ii.Sketch the graph of y = g(z) showing clearly any intercepts with the axes.
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Qno.5

The cubic equation 2° + pz?* + qz + ¢ = 0, has roots a, 3, 7. By expanding (z — a)(z — 8)(z — 7) show that

a. () p=—(a+p+79):

(i) g=aB+py+yx
(i) c¢= —apfy.

b. Itis now given that p = —6 and ¢ = 18 for parts (b) and (c) below.

(i) Inthe case that the three roots ar, 3, 7 form an arithmetic sequence, show that one of the roots is 2.

(i) Hence determine the value of c.

c. In another case the three roots «, 3, -y form a geometric sequence. Determine the value of c.
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