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Topic 2 - Differentiation
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Outcome 4 - The Chain Rule, Product Rule and
Quotient Rule with further trigonometric functions

Worked Example:

Show that the derivative of secx
IS sec x tan x.

1. Define function and get ina differentiable form.

Let y =secx = = (cosx) ™1
COsSX
2. Choose strategy and differentiate. (Chain Rule)
d .
d% = —(cosx) ¢ X (—sinx) = c::;x
1 sin x
= X =secx tanx as required.
COSX COsX
Questions...

Prove each of the following;
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Key Facts/Formulae:

The Chain Rule
If y=u, then
The Product Rule

If y=uv, then

The Quotient Rule

If y= % then

\ F(outside) x f'(inside) \

=0

Essential prior knowledgel

f(x) = sinax
F'(x) = acosax
f(x) = cosax

f'(x) = —asinax

Show that the derivative of tanx is sec? x.

Show that the derivative of cotx is —cosec? x.
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Advanced Higher
Q Formula sheet /
f(x) F(x)
tan x sec’x
cotx —cosec’x
Secx secx tan x
COSEeCX —cosec xcotx
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e* e*

o

s Show that the derivative of sec x cos? x is —sinx.

& Show that the derivative of sec?x cos®x is 0.

& Show that the derivative of tan?x + 1 is 2 tan x sec? x.
& Show that the derivative of cosecx + cotx is — 1;§f.
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sin x
& y=tanx= cosx  Quotient rulel
dy cos?x—sin’x 1 5
— = 5 = S =sec”x
dx cos?x cos? x
. 1 COS X
=cotx = =— i |
& Y anx  sinx Quotient rule!
dy —sin?x — cos®x cos?x + sin x 1 2
-—= — =— — = ———— = —cosecx
dx sin? x sin? x sin? x
5 1 ) cos®x
s YV =SeCcXCcos‘x = X cos“x = = cosx
CcoSs X cosx
d .. .
Y inx Basic differentiation!
dx
5 5 1 2 cos2x
& y=sec’xcos“x = SoXCostx = ——5— =
cos?x cosZx
d L. -
Yo Basic differentiation!
dx
2 1 sin?x cos?x sin?x + cos?x 1 ( )2
=tan“x+1= + = = — (cosx
= 7 cos?x cos?x cos?x cos?x
d _ . sinx 1 i
&Y~ _2(cosx) 3 x (—sinx) =2 x = 2tanxsec?x  Chainrulel
dx cosx cosZx

1

& y = cosecx +cotx =

tanx sinx

1 cosx 1+ cosx
+ _

Quotient rulel

sin x sinx sin x
dy —sin?x—cosx(1+cosx) —sin?x—cosx — cos®x cos?x + sin? x + cosx 1+ cosx
dx sin? x sin? x sin? x sin? x
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