Assignment 17.

NUMERICAL INTEGRATION.
1. In order to estimate the area under a cosine graph from x = 0 to x = (
                                                  2

the area was split into 8 strips.

(a)  Complete the table of y values:


   x         cos(x)

0           y0 = 1.0

(           y1= 0.981

16

(          y2 = 0.924
8

3(        y3 = 0.831

16

(          y4 =          
4                               **

5(        y5 = 0.556

16

3(        y6 =
8                               **

7(         y7 = 0.195

16

(           y8 =
2                               **


(i) Use the Trapezium Rule to approximate this area. Show all your working clearly and do not round off   your answer.

(ii) Use Simpson’s Rule to approximate this area. Show all your working clearly and do not round off your answer.

(b) Compute the exact value of 

       ( cos(x) dx  from x = 0 to ( 

                                                2

and comment on the accuracy of the two numerical approximations.

2. A Hydrologist was required to find the cross sectional area of a local river in order to make estimates of water flow.
The depth was measured at intervals of 
6 metres across the river.

       6m

	Distance

Across

in metres
	0
	6
	12
	18
	24
	36
	42

	Depth 

in metres


	yo=
0
	y1=
4
	y2=
6
	y3=
9
	y4=
10
	y5=
8
	y6=
0


Make two estimates of the cross sectional area using :

(a) the trapezium rule
(b) Simpson’s rule.
3. It is only possible to find the integral of

    (logex)2 by a numerical method.

Find an approximation using Simpson’s rule for :

        6
      ∫ (logex)2 dx    by splitting the area
       2

into 4 strips each of width 1 unit.
	x value


	2
	3
	4
	5
	6

	y value (logex)2
	y0=

0.48


	y1=
	y2=
	y3=
	y4=

3.21


ANSWERS :Assignment 17.

NUMERICAL INTEGRATION.
1. In order to estimate the area under a cosine graph from x = 0 to x = (
                                                  2

the area was split into 8 strips.

(a)  Complete the table of y values:
   x         cos(x)

0           y0 = 1.0

(           y1= 0.981

16

(          y2 = 0.924
8

3(        y3 = 0.831

16

(          y4 =  0.707       
4                               **

5(        y5 = 0.556

16

3(        y6 = 0.383
8                               **

7(         y7 = 0.195

16

(           y8 = 0

2                               **


(i) Use the Trapezium Rule to approximate this area. Show all your working clearly and do not round off   your answer.             0. 997
(ii) Use Simpson’s Rule to approximate this area. Show all your working clearly and do not round off your answer.

                                       1.000

(b) Compute the exact value of 

       ( cos(x) dx  from x = 0 to (    = 1

                                                 2

and comment on the accuracy of the two numerical approximations.

Both quite accurate. Simpson’s rule is better than Trap. Rule. Both give answer = 1 rounded to 2 d.p.
2. A Hydrologist was required to find the cross sectional area of a local river in order to make estimates of water flow.

The depth was measured at intervals of 

6 metres across the river.

       6m

	Distance

Across

in metres
	0
	6
	12
	18
	24
	36
	42

	Depth 

in metres


	yo=
0
	y1=
4
	y2=
6
	y3=
9
	y4=
10
	y5=
8
	y6=
0


Make two estimates of the cross sectional area using :

(a) the trapezium rule   = 222
(b) Simpson’s rule.       = 232
3. It is only possible to find the integral of

    (logex)2 by a numerical method.

Find an approximation using Simpson’s rule for :

        6
      ∫ (logex)2 dx    by splitting the area
       2

into 4 strips each of width 1 unit.

	x value


	2
	3
	4
	5
	6

	y value (logex)2
	y0=

0.48


	y1=

1.21
	y2=

1.92
	y3=

2.59
	y4=

3.21


I = 1  .48 + 3.21 + 4(1.21+2.59) + 2×1.92
      3

   = 7.58      
