
4.3) Roots of a quartic equation



Worked example Your turn

𝛼, 𝛽, 𝛾, and 𝛿 are the roots of the quartic equation 
𝑥4 − 3𝑥3 − 2𝑥2 + 𝑥 − 4 = 0
Find the values of:
(a) 𝛼 + 𝛽 + 𝛾 + 𝛿
(b) 𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛿
(c) 𝛼𝛽𝛾 + 𝛼𝛽𝛿 + 𝛼𝛾𝛿 + 𝛽𝛾𝛿
(d) 𝛼𝛽𝛾𝛿

(e) 
1

𝛼
+

1

𝛽
+

1

𝛾
+

1

𝛿

(f) 𝛼2𝛽2𝛾2𝛿2

𝛼, 𝛽, 𝛾, and 𝛿 are the roots of the quartic equation 
𝑥4 + 3𝑥3 + 2𝑥2 − 𝑥 + 4 = 0
Find the values of:
(a) 𝛼 + 𝛽 + 𝛾 + 𝛿
(b) 𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛿
(c) 𝛼𝛽𝛾 + 𝛼𝛽𝛿 + 𝛼𝛾𝛿 + 𝛽𝛾𝛿
(d) 𝛼𝛽𝛾𝛿

(e) 
1

𝛼
+

1

𝛽
+

1

𝛾
+

1

𝛿

(f) 𝛼3𝛽3𝛾3𝛿3

(a) − 3
(b) 2
(c) 1
(d) 4

(e) 
1

4

(f) 64



Worked example Your turn

The roots of a quartic equation 
𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 = 0

are 𝛼 =
2

3
, 𝛽 =

1

2
, 𝛾 = 2 and 𝛿 = −

3

2

Find integer values of 𝑎, 𝑏 and 𝑐

The roots of a quartic equation 
𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 = 0

are 𝛼 = −
3

2
, 𝛽 = −

1

2
, 𝛾 = −2 and 𝛿 =

2

3

Find integer values of 𝑎, 𝑏 and 𝑐

𝑎 = 12, 𝑏 = 40, 𝑐 = 25, 𝑑 = −20, 𝑒 = −12



Worked example Your turn

The equation 𝑥4 + 4𝑥3 + 𝑝𝑥2 + 𝑞𝑥 − 80 = 0, 𝑥 ∈
ℂ, 𝑝, 𝑞 ∈ ℝ, has roots 𝛼, 𝛽, 𝛾, 𝛿. 
Given that 𝛾 = −4 + 2𝑖 and 𝛿 = 𝛾∗.
(a) Show that 𝛼 + 𝛽 − 4 = 0 and that 𝛼𝛽 + 4 = 0
(b) Hence find all the roots of the quartic equation 

and find the values of 𝑝 and 𝑞.

The equation 𝑥4 + 2𝑥3 + 𝑝𝑥2 + 𝑞𝑥 − 60 = 0, 𝑥 ∈
ℂ, 𝑝, 𝑞 ∈ ℝ, has roots 𝛼, 𝛽, 𝛾, 𝛿. 
Given that 𝛾 = −2 + 4𝑖 and 𝛿 = 𝛾∗.
(a) Show that 𝛼 + 𝛽 − 2 = 0 and that 𝛼𝛽 + 3 = 0
(b) Hence find all the roots of the quartic equation 

and find the values of 𝑝 and 𝑞.
(a) Shown
(b) 𝑝 = 9, 𝑞 = −52


