Year 11 Mathematics Advanced: Derivatives and indices Ilawarra Tutoring

JILILAWARIRA
TUTORING

This worksheet focuses on Derivatives and Indices. In this unit you will learn to differ-
entiate functions involving exponents, expanding your ability to manipulate exponential
expressions. Be sure to show all your working and simplify your answers where possible.

Easy Questions

1.

2.

Differentiate f(z) = z*.
Differentiate f(z) = i,

. Differentiate f(x) = —52~".
Differentiate f(z) = dz3.

. Differentiate f(z) = —22°.

Intermediate Questions

6

7

10.

11.

12.

13.

14.

15.

16.

17.

ol

. Differentiate f(z) = 6x3.

Wl

. Differentiate f(r) = —4a™? + 325.
3 5
Differentiate f(x) = Zaﬂ — 213,

Differentiate f(x) = 821 + 5a® — 227,

Differentiate f(x) = 2z

Wl

Differentiate f(x) = Ox? + 4z% — 3.

Differentiate f(x)

9
225 — 6%,
£ L T
Differentiate f(z) = —207 + Tai,

z
2

Bx% — 4ZE_% + 2x2.

Differentiate f(x)

Differentiate f(z) = 12275 + 2.

Differentiate f(z) = 2* + 6as — 5175,

Differentiate f(x) = A — 3xi 4273,
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18.

19.

20.

Differentiate f(x) = —7x5 + 225,
Differentiate f(x) = Bas — 8a® + 33

3 )
Differentiate f(x) = §x10 — 537_8.

Hard Questions

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Using first principles, show that if f(z) = /z then

1

5
3x3

f'(w) =

Explain and justify why the derivative of f(x) = 2 is f'(x) = pa?~! for any rational
5)

number p. In your answer, illustrate your explanation using p = 1
Differentiate f(z) = 23 + 21 and simplify your answer, writing your result in
simplest index form.

Differentiate f(z) = 323 — 573 + 8 and simplify your answer, ensuring that any
negative exponents are clearly presented.

3
Differentiate f(x) = Zrs— Zx% + 10 and express your answer in a simplified form.

3

Differentiate f(z) = 7xi — 221 + 9771 and factor any common factors from your
final answer.

Given f(z) = 23 — 315 + 2, differentiate and factor your answer completely.

8 4
Differentiate f(x) = Sx% - gx_% and simplify the result.
For the function f(z) = z% — bas + 25, find f'(z) and express your answer in its
simplest form.
. . . 4 8 7 _3 1 . . . .
A function is given by f(z) = 3% — 53¢ + 5z1. Differentiate f(x) and simplify
your answer.
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