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Further Calculus

d

d,. _ R
a}(sm X) = COS X dx(COS X) sin x

Jcosxdx=sinx+C Jsinxdx=—cosx+C

The chain rule:

If h(x) = f(g(x)) then h'(x) = f'(g(x)).g"(x) or

L (ax+ by

Jcos(ax + b)dx = %sin(ax +b)+C

Jsin(ax + b)dx = —%cos(ax +b)+C

Example 1
Differentiate 2 cos x + % sin x with respect to x.

Solution
f(x) = 2 cosx +§sinx

f'(x) = 2(—sinx) + %cosx
= —2sinx + %cosx

Example 3

Find J3 sin x —%cosxdx.

Solution

J3 sinx—%cosxdxz 3 X (—cos x) —%sinx+ C

= —3cosx — %sinx + C
Example 4
2
Evaluate J (2x + 1)3 dx.
1
Solution
2 2
(2x + 1)4]
3 —_ —_—
Jl (2x + 1)’ dx 153 |
= [f@x + »;
=H@X2+ D=2 X1+ 1Y
= 5(625 — 81)

= 68

de du dx
Example 2

Given that f(x) = (x* + 3)? find f'(x).

Solution

f(x) = (x*> + 3)®

f'(x) = 8(x* + 3)" X 2x
= 16x(x* + 3)’



Example 5

The diagram shows the graphs of y = —sinx and y = cos x.
(a) Find the coordinates of A.

(b) Hence find the shaded area.

Solution
(a) Solve simultaneously y = —sin x and y = cos x
—sin x = COs X
—sinx _
. Cos X
tanx = —1
_5m o, In
Xx=50 o g
) |
when x = 1 y 5

The coordinates of A are (SW —1 )

NG
S
(b) Shaded area = J“cos x — (—sin x) dx

0

S
T )
=f Ccos x + sin x dx
0

5m
= |sin x — cosS x] 40

= (sin% = cos%r) — (sin 0 — cos 0).
1 1
= | e s | P ) = [
=5 (=) e
=1
Example 6
Find Jsin 2x — cos(3x - %) dx.

Solution

Jsin 2% — cos(3x — %) dx = —%cos 2x — %Sin(3x — %) + €



