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Description

Aims

This chapter is aimed to :

1. introduce the concept of integration

2. evaluate the definite and indefinite integral

3. explain the basic properties of integral

4. compute the integral using different techniques of integration
Expected Outcomes

1. Students should be able to describe the concept of antiderivatives

2. Students should be able to explain about indefinite integral and definite integral
3. Students should be able to know the basic properties of definite integrals
4,

Student should be able to determine the appropriate techniques to solve difficult
integral.
References
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e Derivative of Composite Function
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e Implicit Derivatives
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Implicit Differentiation

Explicit

e The variable Y appears alone
one side of the equation.

e E.g: y=5x"-4

Implicit

e The variable Y is not alone on
one side of the equation.

e E.g: SinX+3y=5x>—4y°
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How to differentiate implicit functions?:
EY Differentiate both sides of the equation
EY Collect terms dy/dx on one side of the equation
I Factor out dy/dx
'Y Solve for dy/dx
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o dx
Find pm for x? +12 —2x =sin3at
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Find j—y for 2y’ —3x°=Xx+Y.
X
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Find dy for x°y’—e’ =e

dx

2X
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d
If X2+ y? —2x—6y+5=0, find d—i at x=3, y=2.

d d
&[xz +y° —2x—6y+5]:&[0]

d .. d, . d d d 5=
S ()= (@0 (6y)+ - (6)=[0]

2x+2yﬂ—2—6d—y+0:0

dx dx

dy 1-x

At x=3,y=2 dx y-3
dy: 1-3 _5
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Parametric Equation

O Consider the parametric equation
y=f(t) and x=g(t)
Solve first derivative by using chain rule

dy dy/dt
dx dx/dt
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t-3 t2+4
t

Parametric equation of a curve is given by X=
dy
() Find dx in terms of U,

(i) y interms of x and hence find %
X
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. d
Let x=acos’d and y=asm3<9. Find d_i when Hzgrad.
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1
Given X=t+> and y=(t+1)".Showthat — -,
t dx t-1
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u->5 _ dy
o0 and u=+/x+7.Find ix when u=1,

Given Y=
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Higher Derivative

= f"”(x) is the third derivative of y

dx
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2

Find d

x for each of the following
X

2

(&) y=8x*'+7x’
(b) y=5@Bx+1)°
(c) y=2e+3e*
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1 d’y ., dy
=2X° + = X2 —L +2x—2—-6y=0
If Y & Prove that v + . y=0,
First derivative: dy =4x— % (1)
dx X
2
Second derivative: d—zl =4+ % (2)
dx X

Substitute (1), (2), and y into second order differential equation to
prove the equation

2

XZM+2xd—y—6y= Xz(4+%j+2)([4x_%]—6(2x2 +i3j
dx dx X X X

6 6

12
= 4x° +F+8X2 —F—lzx2 —

=0 (proven)
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2

X dy d
If Y = Xe™ show that 6 — y—9Y=0

dx dx’
: : : dy 3x 3x
First derivative: ™ =3Xxe”" +e (1)
X
: : . d 2y 3x 3x
Second derivative: v 6e”* +9xe (2)
X

Substitute (1), (2), and y into second order differential equation to
prove the equation
dy d°y

6&—K—9y - 6(3xe3X Jre“”x)—(Ge3X +9xe3x)—9(xe3x)

=18xe** + 6e** — 6e** —9xe® — 9xe**
=0 (shown)
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d*y
dx?

Find for y=3t* and x=2t* -4
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. 1 d’y
Given x=t?+2t for Y=E and o
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Conclusion #1

O Any indefinite integral will have +c at the end of the solution.

O There are two approach in getting the solution of definite integral: by
changing the limit of x into u, or by changing function u into x and use the
original limit.

O Product or quotient function cannot be integrate directly. Appropriate

technigues should be used to solve this type of integral

O In integration by substitution, making appropriate choices for u will come

with experience.

O Selecting u for by part techniques should follow the LATE guideline.
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