
Solutions
2.1 3x2 − 12.

2.2 20x4 + 6x.

2.3 dy

dx
= 2x, so m = 4; y − 4 = 4(x− 2) gives y = 4x− 4.

2.4 x = ±2: maximum (−2, 21), minimum (2,−11).

3.1 (a) 3(3)2 − 12 = 27− 12 = 15. ✓ (b) y + 4 = 15(x− 3), so y = 15x− 49.

3.2 (a) 6x2+18x−24. (b) 6x2+18x−24 = 0 gives x2+3x−4 = 0, so (x+4)(x−1) = 0:
x = −4 and x = 1. Points: at x = −4, y = −128 + 144 + 96 + 1 = 113; at x = 1,
y = 2 + 9− 24 + 1 = −12. (c) Positive cubic: maximum (−4, 113), minimum (1,−12).

3.3 dy

dx
= 3x2 = 0 at x = 0 (stationary), but the gradient is positive on BOTH sides of

x = 0 – the curve keeps rising, so the point is a point of inflection, not a turning point.

Local review guidance: differentiation before any substitution; exact coordinates; classi-
fication argues from gradient signs or shape. This is authored classroom guidance.
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