


Derivative of exponential functions

Suppose we have the following...
y=el/®) = 8% u=f(x)

dy dy du

T dude chain rule

MEMORISE THESE
RULES!!!




Lets have a look at some examples...

a)
y = 2e¥ + e 3%
d
2 = 2%, (1) + e~3%.(=3)
dx
= 2e* — 3e73%
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d y =x2.e7%
—=(2x)(e™) + (e™)(-D(?)
= 2x.e”*¥ —x%, e
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y=(e*—e™)°
% =5(* —e™)*(e*¥+e™¥)
4,
ex
V=3
dy e*.x3—3x%e*
dx (x3)>2
x2e*(x — 3)
26
_e*(x—3)




5.

Find the equation of the tangent to the curve y = e 3%

Equation of tangent of gradient m = —3 passing through é is...

y—y1=m(x—xq)
y=-3x+2

. 1
at the point where x = 3

We can now calculate the equation of
the straight line...

y=mx-+c




Find the equation of the tangent to the curve y = x? + 3x at the point where x = 1

Substitute x = 1 in the original equation ...
y = (1)* +3(1)
y=4
Sonow !l havex =landy =4

y = x* + 3x
y'=2x+3
Substitute x = 1 in the derivative!
y'=2(1)+3
y'=5=m

x=1..y=4..m=5
y=mx-+c
4 =(5)1)+c
c=-—1
y=5x—-1



1 Find the gradient function for f(x) equal to:

a ¢l b ¢+ 3 ¢ ¢ 2% d ¢2
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2 Find the derivative of:
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f(x) = 20(1 — e™2%)
=20 — 20e™%*
f'(x) — 20e™%%, =2
= 40e%*

m)
f(X) — 62x+1

f'(x) =e?**t1.2
— 2€2x+1

fx) = et
1

= er
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Derivative of log functions

y =Ilnx
o1

y=;

y = Inf(x)
y=lhu..u=f(x)

dy dy du ,
EZ R ...chain rule
_)i du

NG

f(x)

MEMORISE
THESE
RULES!!!




Lets have a look at some examples...

Find the derivative of the following functions:

a) y =In(kx)
b) y =1In(1— 3x)
c) y=x3Inx

b)
y =In(1 — 3x)
dy 3
dx 1-3x




Here is a gentle reminder for you all...

In(ab) =Ina+1Inb

a
In (E) =Ilna —Inb
In(a™) =n.lna

DON’T FORGET YOUR

LOG RULES!
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y =In(x.e™)

= Inx + lne™™*

= Inx —x.lne
= Inx — x

X2
y=in ((x +2)(x — 3))
= Inx? —In((x + 2)(x — 3))
=2Inx —In(x + 2) —In(x — 3)
dy 2 1 1

dx x x+2 x-—3










1 Find the gradient function of:

a y=In(Tz) b y=mIn(2z+1) ¢ y=In(zx—z?)
d y=3-2Inzx e y=z’lnz f :%

g y=e"lnzx h y=(Inz)? i y=vVhnz

| y=e®lz k y=/Z(%) l y=2h‘;/f

m y=3—4In(l — z) n y=xln(z®>+1) ° y=l%§

2 Find dy for:
dx

a y=xnb b y=In(z? ¢ y=In(z*+ 1)
d y=In(10 - 5z) e y=[n2z+1)° f y:m(:x)

g ?}=1l’1(-i-) h y=In(lnx) i y=—



g)
y=¢e*.Inx

1
y' = (e*)(Inx) + ;.ex

ex
=e*.Inx + —
X
h)
y = (Inx)?
dy dy du
dx_du'd{c
=2(lnx).;
_ 2Inx
X
i)
y = Vinx
dy dy du
dx du'dx
= (1) 2.~
=5 (Inx) 2.~
1

- 2xVInx







y = In(10 — 5x)

1
Y = 10—5x'(_5)
=5
~ —5(=2+x)
_ 1
 —24x
1

x—2

y = [In(2x + 1)]3
dy dy du

dx  du dx

_ 2
= 3[In(2x + 1)] 1

T [In(2x + 1)]?







Derivatives of trigonometric functions

If f(x) =sinx..then..f'(x) =cosx
If f(x) =cosx..then..f (x) = —sinx

If f(x) =tanx..then..f'(x) = -

cos? x

If f(x) =sin[f(x)]..then f'(x) = cos[f(x)].f (x)
If f(x) =cos[f(x)]..then..f (x) = —sin[f(x)].f (x)

If f(x) =tan[f(x)]..then..f'(x) = Cosj’;’[(;()x)]




Differentiate with respect to x:

a) x.sinx
b) 4 tan® 3x




1 Find

9 y=sin(3)—3cosx

2 Differentiate with respect to x:

a
d

dy

ﬂ for:
y = sin 2x
y = sin(z + 1)

2 + cos
e *sinT

sin 32 + 4 cos 2x

I COsT

A = a8 T

Yy = sinx + cosx
y = cos(3 — 2x)

y=Jdtanmz

tanx — 3sinx
In(sin x)
cos(%)

SII T
T

y = cosdxr — sinx
gy = tandzx

= 4s8inx — cos2x

et cos

e** tan T

Jtan2r

rtanx












