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Topics

Chapter 1: Mathematical preliminaries
Chapter 2: The straight line and applications
Chapter 3: Functions and Graphs

Chapter 4: Limits and Continuity

Chapter 5: Financial Mathematics

Chapter 6: Differentiation

Chapter 7: Methods of Differentiation
Chapter 8: Function of several variables
Chapter 9: Integration and applications
Chapter 10: Linear algebra and applications
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Differentiation
f '(x) “fprime of x Remember that
Yy ' ‘y prime”
l “the derivative of y with respect to x”
dx
is a verb. “Take the derivative with respect to x...”
dx
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Differentiation MIDOC EAN

Remember that
* Differentiation is the process of computing the
derivative of a function.

You may be asked to:

* Differentiate.

* Derive.

* Find the derivative of...
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ocenj)

Remember that

Differentiation ¢ NI R

—J[c]=0, c 1saconstant
dx

The derivative of a constant function is zero.
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Differentiation U NP £ R SI.ET v
Remember that
N N -1 -
[x " ]=Nx"", N 1sany real number
d
—[x]=1
dx
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Differentiation MIDOC EAN

Remember that

i[C (f (x ))]=c(f '(x)), c 1S a constant

dx

* The derivative of a constant times a function is equal to the

constant times the derivative of the function.
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ocenj)

Remember that

div<x>+g<x>]=f () +g'(x)
X

The derivative of a sum is the sum of the derivatives.

Differentiation ¢ NI R

di[ﬂx)—g(x)]:f () —g'(x)
X

The derivative of a difference is the difference of the derivatives.
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Differentiation M IDO.C E|A u

Remember that

The derivative of the product of two differentiable
functions is given by

y=f(x)g(x)
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Remember that

* The derivative of the quotient of two differentiable
functions is given by

Differentiation ¢ NI R

d|f(x)| gx)'(x)-f(x)g'(x)
{g(x)} ((x)#0)

dx i (2]
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Integration and Applications

* Integration or Anti-derivative of the Function

Function

Anti-differentiate Differentiate

Derivative
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Integration and Applications

fx)=x fx)=x"+4
Differentiate

f'(x)=3x"

Anti-differentiate ???
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Integration and Applications
f'(x)=3x"
Anti-differentiate will be
f(x)=x>+C

C Isthe constant of integration
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Integration and Applications o DOCEAI\I

We can write J'(3x 2)dx =x’+C

j Is the integration sign

dx Means that integration with respect to x

C Is the constant of integration

(3x 2) Is the derivative of X
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Integration and Applications o DOCEAI\I

In general If )dx =f (x)+C

j Is the integration sign

dx Means that integration with respect to x

C Is the constant of integration
i '(x ) s the derivative of f (x )
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Integration and Applications

Find — [(4x?) dx

I(4x3)dx =x*+C
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Integration and Applications o DOCEAI\I

In general

n+l

X

Ix”dx =n+1

+C
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Integration and Applications UN

Basic Integration Rules

Differentiation Formula Integration Formula

d

£1C] =0 Joar-c

el = kdx = kx + C

dx - B ’

d : :

- k)] = kf'x) f kf(x) dx = k f flx) dx

d : : :

dx [f(x) £ g(x)] = f(x) = g'(x) f[f(x} + g(x)] dx = ff{x] dx + fg{x} dx

i | — n—1 n oy — fﬁ-l — Ymarar \
dx [1 ] - f—x dx n + +C, n+—1 Power Rule
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Integration and Applications

jkx "dx =

kxn+1

n+1

MIDOCEAN
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Integration and Applications o DOCEAI\I

Find
I3x dx
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Integration and Applications

f3xdx = 3fxdx
=3fx‘dx

Il
(o
~
K
~
_|_
M
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Integration and Applications o DOCEAI\I

Find
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Integration and Applications
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Integration and Applications o DOCEAI\I

Find
j\/; dx
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Integration and Applications o DOCEAI\I

j\/;dx
=jx;dx

x2

=72+C
Y =

=—x°+C
3

www.midocean.ae



Integration and Applications o DOCEAI\I

Find
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Integration and Applications o DOCEAI\I

I%dx =jx_; dx

x2
—+C
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Integration and Applications o DOCEAI\I

Find
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Integration and Applications o DOCEAI\I

j—dx =jx_% dx

2

x3

=—+C
%

2
=§x3+C
2
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Integration and Applications o DOCEAI\I

Find
I(x6 + 5x —4) dx
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Integration and Applications o DOCEAI\I

j(x6 +5x —4) dx

= J‘(x 6) dx +I(5x ) dx +I(—4) dx

7 2
S +5x —4x +C
7 2
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Integration and Applications o DOCEAI\I

Find

j(10x4+i2+6x/;—3jdx

X
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Integration and Applications

j(10x4+i2+6\/;—3jdx -

X

j10x4dx +jx_2dx +j6x%dx —j3dx

1 3
10x E -3x+C
5 -1 3
=2x5—l+4\/x3—3x +(C
78
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Integration and Applications

J£ 7 (x )ex =1 (x
[r ey = )]: +/
=/ (b)~1 (a)
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Integration and Applications o DOCEAI\I

Find )
I3x dx
0
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Integration and Applications o DOCEAI\I

2 2
I3x dcx = 3Jx dx
0 0

|l
%)
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Integration and Applications o DOCEAI\I

Find
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Integration and Applications o DOCEAI\I

3 1 3
I—dx = Ix “dx
1

2
1
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Integration and Applications o DOCEAI\I

Find )
j\/; dx
0
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Integration and Applications

I\/_ dx

—jx dx

5

A AH)

N | W
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Integration and Applications o DOCEAI\I

Find
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Integration and Applications
9
I =[x
4

5
¥

4

.
2lx

2Xx

J
2

19

da

-2\ -2[9)-(A]

=2[3-2]=2
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Integration and Applications o DOCEAI\I

Find

j(x6+5x —4)dx

—2
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Integration and Applications o DOCEAI\I

i(x6 +5x —4)dx

)
2 -3

7 2
— |z +5x —4x
L 7 2 i )
B 7 2 1 [ 7 2 ]
= @+5(3) _4(3) e (_2) +5(_2) _4(_2)
7 2 7 2
4525
T
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Integration and Applications
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Integration and Applications o DOCEAI\I

Find 3
j(x 4+ 5x —4)dx
3
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Integration and Applications o DOCEAI\I

Without solution

j(x6+5x —4)dx =0
3
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Integration and Applications e

* Integration or Anti-derivative of the Function

Function

Anti-differentiate Differentiate

Derivative
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Integration and Applications

fx)=x fx)=x"+4
Differentiate

f'(x)=3x"

Anti-differentiate ???
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Integration and Applications
f'(x)=3x"
Anti-differentiate will be
f(x)=x>+C

C Isthe constant of integration
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Integration and Applications o DOCEAI\I

We can write J'(3x 2)dx =x’+C

j Is the integration sign

dx Means that integration with respect to x

C Is the constant of integration

(3x 2) Is the derivative of X

www.midocean.ae



Integration and Applications o DOCEAI\I

In general If )dx =f (x)+C

j Is the integration sign

dx Means that integration with respect to x

C Is the constant of integration
i '(x ) s the derivative of f (x )
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Integration and Applications

Find — [(4x?) dx

I(4x3)dx =x*+C
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Integration and Applications o DOCEAI\I

In general

n+l

X

Ix”dx =n+1

+C
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Integration and Applications UN

Basic Integration Rules

Differentiation Formula Integration Formula

d

£1C] =0 Joar-c

el = kdx = kx + C

dx - B ’

d : :

- k)] = kf'x) f kf(x) dx = k f flx) dx

d : : :

dx [f(x) £ g(x)] = f(x) = g'(x) f[f(x} + g(x)] dx = ff{x] dx + fg{x} dx

i | — n—1 n oy — fﬁ-l — Ymarar \
dx [1 ] - f—x dx n + +C, n+—1 Power Rule
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Integration and Applications

jkx "dx =

kxn+1

n+1

MIDOCEAN
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Un Solved Examples M| DOCEAI\I

Find

J-\/F dx
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Un Solved Examples M| DOCEAI\I

Find
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Un Solved Examples M| DOCEAI\I

Find

j(x9+5x2—14) dx
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Un Solved Examples M| DOCEAI\I

Find
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Un Solved Examples M| DOCEAI\I

Find

i(x > +5x —4)dx
1
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Un Solved Examples M| DOCEAI\I

Find

j(x > +5x —4)dx
1
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