Differentiation

. Differentiation of Trigonometric Functions

As well as $inx and cosx, there are some other trigonometric functions.

fanx - ——=
COSX
COSECH = .1
SINX
WAL = —L...
COSX
cotx - I — COsXx

tanx SIinx



Example

AUIEN where U = Sinx U = Cosx

y=tanx = cosx

vV = Cosx YV = — Sinx

dy _ wy —v'u

D
dx .

cosx ®cosx —( —Sinx) @ sinx

2
cos X

2 0 2
cos x+tsimx

2
cos X

A
2
CcoS X

2
SeC X

The other trigonometric functions can be differentiated in a similar way.
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© f(x)=3tan(4x)
f'(x) = 25802g 4x)

@ £f(x)= —2c0secx
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. Differentiation of Exponential Functions
Vs
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Note; Differentiating € does not change the functions € is the ONLY
function with this property.
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Example 6
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L =g “cosx , find the second derivative ay
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. Differentiation of [.ogarithmic Functions

7y y=log,x
S a))
>
O /i * ('Note: We can only find /n2Xx of positive values of X

y = |log,|x .

strictly speaking we should only write y = |ln|x or

Recall the following facts about natural logarithms:
() Inx = log,x where ¢=2.71828

(2) Inx and e" arc inverse functions. This means that;
/
B e =x x>0

@) In(e") =x

The derivative of [nx (x> 0) can be found as follows.

Let y =Inx
logx=y
=l

Differentiate both sides with respect to y
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Example 1
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Example 4
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|

>y

%

||

(.IE) ==
>y

s |
W= % where u=Inx
e

N
I

Y=e

dy — uv—vu
dx e

_ %.er_Zer.lnx
&
— 1-2xiInx

257
xe

The laws of logarithms can sometimes be used to simplify functions before differentiation.
Recall the three laws of logs below:




Example 1

Given y= ]n( x4e2x) , find ‘22; :

y= Inx" + Ine™
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Given y =In (L) x > 0 show that dy = 1
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Example 3

Given y = lnv” 2x3 +],x>0 find ig ;

y= ln(2x3 + 1);




