
Solutions

2.1 (a) α + β = 4; (b) αβ = 3
2
; (c) 16− 3 = 13; (d) 4

3/2
= 8

3
.

2.2 New sum = 3(α+β) = −18; new product = 9αβ = 36. Equation: x2+18x+36 = 0.

2.3 α2 + β2

αβ
=

(α + β)2 − 2αβ

αβ
=

25− 18

9
=

7

9
.

2.4 Sum 2α + 2 = −p and product α(α + 2) = q. Then p2 = 4(α + 1)2 = 4α2 + 8α + 4
and 4q = 4α2 + 8α, so p2 − 4q = 4 ✓ – independent of α.

3.1 (a) (α+β)2−2αβ = 9−m = 11 ⇒ m = −2. (b) αβ = −1; α3+β3 = 27−3(−1)(3) =
36; α3β3 = (−1)3 = −1. Equation: x2 − 36x− 1 = 0.

3.2 (a) αβ = −5
3
; −k

3
= 9(−5

3
) = −15 ⇒ k = 45, α + β = −15. (b) (α + β)3 =

α3 + 3α2β + 3αβ2 + β3 = (α3 + β3) + 3αβ(α + β); rearrange. (c) Sum = 640
3

, product
= −31040

9
(see worked example): 9x2 − 1920x− 31040 = 0.

Local review guidance: symmetric identities applied without finding individual roots;
exact fractions kept until the final integer equation; new equations presented as x2 −
(sum)x+ product = 0. This is authored classroom guidance.
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