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A NUMERICAL INTEGRATION

Number Integration

b
The process of evaluation of definite integral I f(x) dx for the set of numerical values of
a

the integrand f (x) is known as numerical integration. When this is used nction of a

single variable, then this is called “quadrature”.

Important Formula
1. Trapezoidal rule
Xo+nh 1
[* ydx=h [E(yo +¥n)+ (Y1 +ys +---,+yn-1)}

0

2. Error in Trapezoidal Rule

Starting with the interval X, to x_+ h and proce arall the case (A), we find that the

inherent error in the trapezoidal rule is given by

asx<b

It Q) =

we may write (i) as

wzy— _(B=@) o,
@) = =—>—n1"@)

[(Yo +¥n) *4(ye+ Vs +t V) +2(Y2 +Va + Vo)

4, Error in Simpson’s One-third Rule

Consider a function f (x) which is finite and continuous in the interval (x. —h, x, +h)and has

continuous derivatives of all orders upto and including the fourth in that interval. Further, let
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F(X)= j:f(x)dx
so that F'(x) = f(x), F"(x) =f (x), etc.
Now

1= [ f(x)dx = F(x, +h)~F(x, ~h)

By Simpson’s one-third rule %
h
s = g[f(xo —h)+4f (%) +f(x, +h)]
hence the inherent error in the Simpson’s one-third rule i g%

he (b-a) , ..
E.=—fY(x ),=———2Lh* f¥(x
s 90 (%) 180 (%,)

Solved Example

1 Evaluate the following integral by Simpson’s 1/3 method

Sol.  Dividing the range of integrati

The values of the function f at each point of division are given in the following

+
table.
x, x,th x,+2h x,+3h x,+4h x,+5h x,+G6h
x: 0 1 2 3 4 5 6
4 Yo LOO ) 2 0.100 0058824 038462 027027
\/ Table
B son’s 1/3 Rule
h
=S [0 +ye) +4(va+ya +ys) +2(y2 +4)]
- % [(1+.027027) +4(.5+0.100 +.038462) +2(.2 +.058824) | =1.366174
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2 From the following table find the value of x for which f(x) is a maximum. Also find the

maximum value of f(x) from the table of values given below. Using string ‘s formula

X 60 75 90 105 120
f(x) 28.2 38.2 43.2 40.9 37.7

(A) x =92.1135, maximum value is 43.27
(B) x =90.1135, maximum value is 43.27
(C) x =90.1135, maximum value is 40.27

(D) x =92.1135, maximum value is 40.27

2.(A) The maximum value appears to be in the neighbolirhood of x.,= 90 Hence we will use
Stirling’s formula.
2) 12 ('[2 _12)
3 3 4
12 (A y, +A y_2)+ Y Ay, +.....
y=432+ L (23+5)+L(7.3)+[ L |23+ 6.4)
2 2 12
= 0.341u° — 3.65u° + 1.0083u + 43.2
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If y is maximum ay _ 0
dx

ie. 3(0.3417)t* —2(3.65)t+1.0083 = 0

1.025It* 7.3t + 1.0083 = 0

. 7.31\/(7.3)2 —4(1.0251)(1.0083) _ .

X1 0751 = %5'82111 =6.9803(0r)0.1409
t = 6.9803 goes beyond the range
0 t=0.1409
x =X +th =90+ 15 (0.1409) = 92.1135 %

Maximum = 0.3417(0.1409)°-3.65(0.1409)?

+1.0083(0.1409) + 43.2 = 43,27

O (x) is maximum at x = 92.1135 and the maxi is 43.27

B. NUMBER SERIES

This part consist of questio a number series are given. These terms

follow a certain pattern thr ies. Questions based on this can broadly be

divided into three types.

(B) 3125

(C) 3165

(D) 3115
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1.(B) The pattern is 5, 5%, 5° and 5*. So, ? = 5° = 3125.

1.(B)

Type 2 : In this type of series a number pattern is given. The candidate is required to study
the given number series, identify the pattern and identify the term in the number series
which is wrong.

Solved Example

Direction: Identify the wrong number in the following number series :
5,7,11, 19, 36, 67, 131

(A7

(B) 36 %

() 11
(D) 67

The patternis5+2=7,7+4=11, 11 + 8 = 19; = 35,35+32=67 and 67 + 64 =
131. So, 36 is wrong.

Type 3: In such type of questio téof figures is given which follow a certain
pattern. The candidate is re rrect pattern and fill in the missing numbers

accordingly.

Solved Example

(A) 257
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(B) 255
(C) 251
(D) 253

1.(D) Starting at the top left, and moving through the diagram in a Z shape, double each number

and add 3 to get the next number along.

C}F’
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