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LEARNING OUTCOMES
|/

* Understanding Trigonometric Functions and their derivatives.
* Understanding Inverse Function and its derivative.

» Understanding Euler’s Number.

* Understanding Derivative of e*.

* Understanding Logarithm and its derivative.

* Understanding Properties of the derivative; Sum rule, Product rule, and

Chain rule.
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Lecture

02 Trigonometric Functions

What is SohCahToa: Definition?

SohCahToa i1s a mnemonic device that 1s used to help remember

how to calculate the angles and sides of the right triangle, using

frigonometric functions sine, cosine, and tangent, where:

_ Opposite
SOH = sin @ =
Hypotenuse

SOH= Sine 1s Opposite over Hypotenuse

adjacent

Adjacent

CAH = cos 0 = CAH= Cosine 1s Adjacent over Hypotenuse
Hypotenuse

TOA = tan 6 = JPPOUC yoa-T s Opposite over Adj
=tan6 = djacent A= Tangent 1s Opposite over Adjacent
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IVERS

Trigonometric Functions

Trigonometric functions sine, cosine, and tangent are important, they are used to calculate
angles when sides are known and vice versa.
Real world example §
The ship hook 1s 30 m down the sea, and the angle of the hook with the sea
ground 1s 39°. What is the deep of the sea at the ship'’s location?

in39 = —
sin 30
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Trigonometric Functions

_ Opposite y
sin @ = = —
Hypotenuse 1
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1 -

Unit Circle
(0.-1)

Adjacent

Hypotenuse
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02 Derivative of Trigonometric MIDOC E'AITI’
Functions o eveevone s suasy veas

f(x) = sin(x) ww==  f'(x) = cos(x)
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02 Derivative of Trigonometric MIDOC E'AITI’
Functions o eveevone s suasy veas

f(x) = cos(x) www= f'(x) = —sin(x)
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02 Derivative of Trigonometric l\/]IDt_ZI)_CE_,ﬂ\[TIJ
Functions

A

e Adjacent Asin(x)
A(sin x) oS = =

sin(x) y

Hypotenuse  h

A sin(x) Asin(x) = h cosg

cos(x —|— Ax) cos(x)

Ao O _ Opposite —Acos(x)
sing = =

Hypotenuse h

—Acos(x) = hsing
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Derivative of Trigonometric MIDOCE AITIJ
Functions ov eveavones suasr nvess

Asin(x) = h cosq@ wws Asin(x) = Ax cos(x)

o N f'(x) = i sin(x) = cos(x)

Ax

—A(cos x)

—Acos(x) = h sin @ wm» —Acos(x) = Ax sin (x)

-

EESOS(A‘) f'(x) = cas(x) = —sin(x)
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Lecture ll
Inverse Function —_— MIDOCEAITIJ

Inverse function is a function that 1s the opposite of another function. An mverse function

does the exact opposite of the original function. The inverse of f(x) is written mathematically

as f1(x), where the composition function f(f 1(x)) = x

x+3

Consider the function f(x) = —=

The inverse function f1(x) = 4x — 3

fF10)) =4x-3=4()-3=x+3-3=x

~fU ) =x
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Lecture ||
Inverse Function —_— MIDOCEAITIJ

How to Find the Inverse of a Function?

1. The x and y values will switch 1n an inverse

f(x) =V2x —3 Wby =+2x—3
function, so replace the f(x) notation with y.

2.Next, replace every x in the equation with a y = V2x —3 W x = \/ 2y — 3

y, and every y with an x. xt=(J2y—3)2 5x2=2y—3 —2y=x2+3
3. Solve the new equation forvy. 243

4. Replace the y with the £ (x) notation. ~~ 2

f—1(x) _ x2+3
2
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X = gy + 8
y=5(x—-8)
“ f1() =5(x — 8)
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K.xercises

Findf1(x) for the following functions:

f(x) =2x+1 f(x)=—§x—5
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To find an inverse function the x's and y's must be flipped.

This results in the inverse function graphs being the reflection

# - . . .
BEERSARE of the original function over x = y. This also means the ordered

R it)) patrs of the pomnts in the inverse function are flipped.

L L] ] ] ] ¥ ] ] ]
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Derivative of Inverse Function —m m———— MIDOCEAN

Let g(y) 1s the inverse function of f(x). and f(x) = x? , then g(y) = |/, according to the next graph:

f'(x) =L, and g'(y) = 22

Ay

1 f(x) =x? ” 8§ =1/y

Af
Slope: —

Ax 3 (2.25,1.5)
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Euler’s Number ‘e’ 1s a numerical constant used in mathematical

calculations.

The value of e 1s 2.718281828459045...s0 on. Just like pi(m), e i1s

VSRS # also an rrational number. This is an important constant which is

L A
”

¢ uscd in not only Mathematics but also in Physics.
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Euler’s Number —_— MIDOCEAITIJ

There are a variety of ways to calculate Euler's number ‘e’ . The two most common ways are:

o= tim (14+2)

n—<co

Using a large value of n will produce an even more accurate approximation.

Using n = 10,000 yields

1

— 10,000 ~
e = (1 +—10J000) ~ 2.71815
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Euler’s Number - M'DOCEAITIJ

The second method involves factorials, which are symbolized as an exclamation point. A
factorial means multiply the number by every positive integer less than it. For example,5!
=5X4x3x%x2x1=120. It turns out that ¢ is the infinite sum of 1/, when n starts at 0

(keep in mind that 0! =1).

1
"e= Z?fzoa

Using an upper limit of 10, 1.e., summing the terms that result from plugging in n = 0

through n =10, yields e = .22 1/, ., = 2.71828

n=0
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Derivative of e* —_— MIDOCEAITIJ

In this case, y = f(x) = e*, so f'(x) = e*, thus:

d)(' e(x"_ﬁxj_ex

Slope =0 = — ¢

if x =2
Ax 1

Af 12.7
Slope 12.7

2+1)

—e?=20.09—-739=12.7

(2,7.39) df = e
__-—"‘. \ |

Sl —df—12'7—127
OpE—dx— 1 = .
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Derivative of e*

In this case, y = f(x) = ex, so f'(x) = ex, thus:

ol 80 -

ex

Ax
if x =2
Ax 1 1/2 1/4 1/8

Af 127  4.79
Slope 12.7 9.59
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What is Logarithm?

The power that raised to a certain base to get a given number.

Exponent
The number that tells how many
times to multiply the base by itself.

Base
The number raised to a certan
power. Result
The result of x multiplied by itself
y times.
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Logarithm revers the exponential expressions:

Exponent form: x¥ =z  x toy equals z lo get

53 =125 h

log,z=1y

Logarithm form: log,z =y logbase x of z equals y \j
logs 125 =3 Raised to

Thus, the logarithm function 1s the inverse of the exponential function

f(x) =ex - f1(x) =log,.(x) =In(x)
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f(x) =ex - f(x) =1og (x) =In(x)

f(x) = ex

y =ex
Example:

X =ey

ln(x) — ln(ey) lne =1 1.609 = [n5

In(x) =y In(x) = log,(x) el'609 =5
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Derivatives of Logarithm MIDOCEAITIJ

f(x) = log(x)

e’ = 7.89,value of x

d 1
ﬂf (x) ==

> X X

Sincef 1(x) = log(x)

d

1
o] — =
Ix og(x) ~
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Properties of the derivative; MI_DOCEA_l

02 Multiplication by Scalars j

(x) = cg(x)

oy T

/ - /
(x) =cg (x)
Derivative of Derivative of

f(x) g(x)
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f(x) =x*,g(x) =2x* And f(x) = 49(x)
x? = 4(2x?)

Also,

f'(x) =4g'(x)

2x =4(4x)

WWWw.midocean.ae



Properties of the derivative; MIDOCE Al\]
02 Sum Rule
f(x) = h(x) + g(x)

W ﬁ o

Derivative of Derivative of
f(x) Derivative of g(x)

h(x)
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Properties of the derivative; MIDOCE AN
02 Sum Rule

AOD0O00O000o0o0oan

Axc- =

r---~
=rLEE
-d al m N
I I I N e
TELEELEEREEREEREERRERE R T -,
L T T Tee Tom T T T T = ‘* 90000000006

AxTam! =12

AXTUIQE — &xB -+ Axc
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Properties of the derivative; MIDOCE AI\]
Sum Rule il

Xtotal = XB + xC

xTotal x § ﬁ
At At At

Vriotal = VB +VC
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Properties of the derivative; MIDOCE A'll]
02 Sum Rule |

% fi+h

Slope = f1(x) + f5(x)

f1=f2+1s

fr1=fr2+fr3
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S Properties of the derivative;
Product Rule
f(x) = h(x) X g(x)

f'(x) = g(x)h'(x) + h(x) g (x)

Derivative of Derivative of
f(x) Derivative of g(x)
169
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f(t) = g(t) X h(t)

www.midocean.ae



Properties of the derivative;
02 Chain Rule




BY EVERYONE'S SMART UNIVERSITY

-ril ey IJJ'jr
LXCTCINC

The following table lists the values of functions g and h, and of their

derivatives, g’ and h', for x = —2 ﬂ
_2 2 —1 3 4

Let function f(x) defined as g(x) X h(x)

What is the value of f'(—2)?
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“the derivative MIDOC EAI\I

b

-ril ey IJJ'jr
LXCTCINC

The following table lists the values of functions f and h and of their

derivatives, f'and h’, for x = —1 ﬂ
1 -3 -4 1 3

Evalute [f(x) X h(x)]| at x = —1
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“the derivative MIDOC EAI\I

b

-ril ey IJJ'jr
LXCTCINC

The following table lists the values of functions f and h and of their

derivatives, f'and h’, for x = —1 ﬂ
1 -3 -4 1 3

Evalute [f(x) X h(x)]| at x = —1
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Let f be a function such f(—1) = 3,and f'(—-1) = 5

Let g be function g(x) = %

Let h be a function defined as h(x) = f(x) X g(x), What is the value of h'(—1)?
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Summary

Function
f(x) = sin(x)
f(x) = cos(x)

f(x)
f(x) =e*
f(x) = log(x)
f(x) =cg(x)

Derivatives

f'(x) = cos(x)
f'(x) = —sin(x)

A g1
—f (x)—f,(x}

f(x) =e*
d 1

alog(x) ==

f(x)=cg'(x)

lw
MIDOCEAN
BY E'-.I'EF"\\'I:]N.ES SMA‘H"I_;HI'I..'EF?SIT'H ‘

f(x) = h(x) + g(x) f'(x)=h'(x)+g'(x)
f(x) = h(x) X g(x) f '(x) = g(x)h'(x) + h(x)g'(x)

d d dh
Fg(h@)) = fla(h)) = f <29,
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