Math and Physics Masters AS Level Mathematics - Worksheet

Differentiation

Pure: Calculus - 6 questions - step-by-step answers at the end

Name: Date: Score: /6

USEFUL EQUATIONS

1
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Questions

Show your working in the space under each question.

1. Differentiate y = 5x% + 3x.

2. Differentiate y = 4vx + 2/x.

3. Find the gradient of y = x2 + 1/xatx = 1.

4. For which values of x isy = x2 — 8x increasing?

5. Find the normal toy = x3 at the point (1, 1).



6. A rectangular pen is built against a wall using 40 m of fence for the other
three sides. Find the largest possible area.



Step-by-step answers

Differentiation

1. dy/dx = 20x3 + 3.

2. v=4x12 4 2x71 sody/dx = 2x71/2 — 2x72 = 2/vx — 2/x2.
dy/dx =2x — 1/x* =2 -1 =1.

dy/dx = 2x — 8 > 0 when x > 4.

Tangent gradient 3x% = 3, so normal gradient -1/3:y -1 = —-(1/3)(x — 1).

o v kW

Sides x, x and 40 — 2x. A = 40x — 2x%, dA/dx = 40 —4x =0 atx = 10. A = 10 x 20
= 200 m>2.
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