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Topic: Roots and Relationships (Symmetric
Functions)

Answer all questions. Show complete working. Use the relationships
between roots and coefficients where appropriate.

Practice Questions

1. If the roots of the quadratic equation ax? + bx + ¢ = 0 are p and ¢, find:

(i) The sum of the roots p + ¢
(ii) The product of the roots pq
(iii) Express the quadratic equation in terms of its roots.
2. For the cubic equation 22 + px? + gz + r = 0, if the roots are «, 3, and +, use the
relationships between the roots and the coefficients to find:
(i) The sum of the roots a + 5+~
(ii)) The sum of the products of the roots taken two at a time a8 + vy + v«
(iii) The product of the roots a3y

3. Find the values of p and g if the roots of the equation 2% + px 4+ ¢ = 0 are 3 and
—4.

4. For the polynomial 223 — 422 + 3x — 6 = 0, find the relationships between the roots
using Vieta’s formulas.

5. The equation 2® — 622 + 112 — 6 = 0 has roots a, 3, and 7. Use Vieta’s relations
to find:

(i) a+B+y



(i) af+ By +7a
(it}) afy
6. Given that the roots of the equation z3 — 32% + 2z — 1 = 0 are p, ¢, and r, find the
following symmetric sums:
() ptag+r
(ii) pg +qr+rp
(iii) pqr
7. For the quadratic equation 422 — 5 + 1 = 0, find the sum and product of its roots

using Vieta’s formulas.

8. If the roots of the cubic equation 2 — 522 + 8z — 4 = 0 are p, ¢, and r, find the
values of p+ g+ r, pqg+ qr + rp, and pqr using the relationships between the roots
and coefficients.

Multiple-Choice Questions

1. If the roots of the quadratic equation 22 — 7z 4+ 12 = 0 are p and ¢, then the value
of p+qis:
A 12
B. -12
C. 7
D. -7

2. For the equation 23 — 422+ 5z — 2 = 0, if the roots are p, ¢, and r, the sum p+q+r
is:

Q w >
R

D. -2

3. For the equation x® — 222 — 5z + 6 = 0, if the roots are p, ¢, and 7, the value of pgr
is:

o aw >
&
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