Cubic and Quartic equations

Starter
1. Write down a quadraticlequation with integer coefficients such

that the sum of the roots is — and the product is 5

2. Let the roots of the cubic equation a x> + bx? + cx + d = 0 be alpha (), beta () and
gamma (y). Therefore, ax’ +bx*+cx+d=alx —a)x — p)x —v).
By expanding and equating coefficients, express the following in terms of a, b, ¢ and d.

(@ a+p+y (b) af+py+ya ) apy

Notes
Cubic equations
For the cubic equation a x> + bx* + cx +d = 0:

b c d
a+ft+y=-— aff +py +ya=— afy =-—

E.g. 1 Find the simplest cubic with roots 2, 3, and 4.
E.g. 2 Expand (a + f + 7)%.

E.g. 3 The cubic equation 2x> 4 3x? + 4x + 5 = 0 has roots a, # and y. Find the values of:
1 1 1
@ a+p+y? b)) —+—+—
a p vy

E.g. 4 Write down the equation whose roots are @, # and y where @ + f# + y = 6,
af +ay + fy =11 and affy = 6. Hence solve the equation.

Quartic equations
It can be shown for the quartic equation ax* + bx> + cx?> + dx + ¢ = 0 that:

b c
a+p+y+o6=—— afp +ay+ad+py+p6+y56 =—
a a
d e
afy +apfdo+ayd+ pyd =—— affyd = —
a a
Exercise
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Summary
For the cubic equation a x> + bx* + cx +d = 0:

b c d
atfty=-- af + Py +ya=— afy =-—

For the quartic equation ax* + bx> + cx’> +dx + e = 0:

b c
at+pf+y+o=—— aff +ay +ad+py+pé+yo =—
a a

d
afy +apfo+ayd + pydo =—— aﬁyé:i
a a
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