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Tutorial No. -1
Topic: Beta and Gamma Functions and DUIS 
1)Evaluate the following:
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2) State and prove the Duplication formula for Gamma functions.

3) State and prove relation between beta and gamma function.

4) Prove that 
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5) Solve  i)
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6) Evaluate the following 
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7) Let 
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8) Prove that 
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Differentiation under integral sign

1) Prove that 
[image: image21.wmf]ò

-

=

-

p

p

0

2

1

cos

a

x

a

dx

 and hence deduce that

i) 
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     2) Evaluate 
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 and hence show that 
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3) Evaluate 
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4) Show that 
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5) Prove that 
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Tutorial No.2
Topic: Differential Equations Of First Order And First Degree 
Applications of ODEs
Que. Solve the following differential equations :

1. 
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2. 
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5. 
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9. 
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10. 
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13. If 
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14. 
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21.  In a circuit containing inductance L, resistance R, and  voltage  E, the current is given by 
[image: image51.wmf]E

Ri

dt

di

L

=

+

find the current i at time t if at t = 0, i = 0 and L, R, E are constants.

22. The differential equation of the circuit with inductance L and  resistance R is given by 
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23.  The  distance x descended by a parachuter  satisfied the differential equation  
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where v is the velocity , k, g are constants. If v = 0 and

 x = 0 at t = 0, show that 
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24.  The differential equation of a body of mass  m projected vertically upwards with the velocity V with air resistance k times the velocity is given by 
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 then show that the particle will reach maximum height in time  
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TUTORIAL NO : 3
TOPIC – LINEAR DIIFERENTIAL EQUATION WITH CONSTANT COEFFICIENTS
     Q:1   Solve the following
1. 
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 EMBED Equation.3 [image: image66.wmf]
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Q:2    Apply  method of variation of parameter to solve
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Solve the following
1  . 
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  by method of variation of parameter
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Tutorial No.4
Topic: Numerical Solutions Of ODEs and Numerical Integration
Q.1  Using Euler’s method find the approximate value of y where 
[image: image93.wmf]y
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            y(0)=1 , h=0.2 at x=1.

Q.2  Use Taylor’s Series method to find y(1.1) given 
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         solution of the differential equation directly and compare the answer.

Q.3  Using Euler’s method find the approximate value of y where 
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             y(1)=1 taking h=0.2 at x=2.

Q.4  Using Euler’s modified method find y where 
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 with  y(0)=1  at 

             x=0.5, h=0.25.

Q.5  Using Runge-Kutta method of order four find y(0.2) with h=0.1 given  
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Q.6  Find y when x=0.05 by Euler’s modified method , taking h=0.05; given that 
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Q.7  Using Taylor’s Series method find the solution of 
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Q.8  Find y where 
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, y(1)=2 for  x=1.2 using Runge-Kutta Method

            of fourth order and compare it with it’s exact value.

Q.9  Solve 
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Q.10 Apply Runge-Kutta method of fourth order to find approximate value of y
         where  
[image: image102.wmf]2
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        with exact  value.

        Numerical Integration
       Q.1 Prove that  following identities
            i) ∆= E-1  ii) E-1= 1-(    iii) (∆=∆(   iv) (1+∆)(1-()=1

             v)(E1/2+E-1/2)(1+∆)1/2=2+∆

      Q.2  Evaluate [image: image104.png]* Jsinx + cosx
J, Vsinx + cosx



 dx   by trapezoidal rule by using the following data 

	x
	0
	0.2
	0.4
	0.6
	0.8
	1

	y
	1
	1.0857
	1.1448
	1.1790
	1.1891
	1.1755


Q.3 Apply the simpson’s 1/3 rd rule to find [image: image106.png]c
fy -



 dx 

Q.4 Evaluate in two ways [image: image108.png]logx dx



  by dividing the interval [4, 5.2] into six equal parts.

Q.5 Find using the trapezoidal rule from following table the area bounded by the curve and x-axis from x=7.47 to x=7.52

	x
	7.47
	7.48
	7.49
	7.50
	7.51
	7.52

	F(x)
	1.93
	1.95
	1.98
	2.01
	2.03
	2.06


Q.6 Evaluate [image: image110.png]3 aVE
f; e



 dx by using simpson’s 3/8 th rule. Take h=0.25

Q.7 A curve is drawn to pass through the points given by 

	x
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	y
	2.0
	2.4
	2.7
	2.8
	3.0
	2.6
	2.1


Estimate the area bounded by  the curve between the  x-axis  and the line x=1 and x=4 by 

simpson’s 1/8 th  rule .

Q.8 Using simpson’s 3/8 th rule find [image: image112.png]J; f)dx



 where 

	x
	0
	1
	2
	3
	4
	5
	6

	F(x)
	6.9897
	7.4036
	7.7815
	8.1291
	8.4510
	8.7506
	 9.0309


Q.9 Find the volume of solid of  revolution formed by rotating about the x-axis the area bounded by the lines x=0, x=1.5, y=0 and the curve passing through

	x
	0.00
	0.25
	0.50
	0.75
	1.00
	1.25

	1.50

	y
	1.00
	0.9826
	0.9589
	0.9589
	0.8415
	0.7624
	0.7589


Q.10 Evaluate [image: image114.png]


 dx  by using    i) Trapezoidal rule

  ii) Simpson’d (1/3) rd and (3/8)th rule. Also find the exact value.

Tutorial No.-5

Topic:  Rectification and Double Integral, Change of order, Polar forms
1) Find the total length of the curve
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2) Find the length of the arc of the parabola 
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 cut off by its latus rectum. 
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3) Find the total length of the cardiode 
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4) Find the total length of the cardiode 
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 and show that the line 
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 divides the upper arc of the cardiode into two equal parts.

5) Find the length of the arc of 
[image: image122.wmf]x

e

y

=

 from (0,1) to (1,e).

6) Prove that the length of the arc of the curve 
[image: image123.wmf]2
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from the origin to the point P(x,y) is given by 
[image: image124.wmf]2
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. Hence rectify the loop.

7) Fiind the total length of the curve 
[image: image125.wmf](
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8) Find the length of the upper arc of one loop of the curve 
[image: image126.wmf](
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9) Show that for the parabola 
[image: image127.wmf]q
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 the arc intercepted between the vertex and the extremity of the latus rectum is 
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Double Integral, Change of order, Polar forms

1. Show that    [image: image130.png]fodvly Tdx

o xr)®




2. Evaluate  [image: image132.png][, xy dxdy



  where R is the region bounded by 
x2  + y2 = 2x,      y2  =  2x,  y = x.

3. Evaluate   [image: image134.png]v
. Tty



  where R is the region of the of the triangle having vertices at (0,0), (1,0),(1,1)
4. [image: image136.png]1]

xF =y

e

dxdy



      over the circle x2 + y2 = 2a in the first quadrant. 
5. [image: image138.png]7=




    over one loop of the lemniscates 
[image: image139.wmf]q
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6. Evaluate  [image: image141.png][l 72

Nre=re=r



     where R is the first quadrant of the ellipse 
           2x2 + y2  =  1  
7. Evaluate      [image: image143.png]I, rar ds



  where R is the region outside the circle  r = 1 but inside the cardiode  
[image: image144.wmf]q

cos

1

+

=

r


Change the order of integration and hence or otherwise evaluate them
8. 
[image: image145.wmf]Z
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[image: image146.wmf]       

9.  [image: image148.png]*
[
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10. [image: image150.png][y S5 xydy dx




11. [image: image152.png]I v avay




12. [image: image154.png]Jo f= 7wy dxdy




13. [image: image156.png][ [ fGoydy ax




14. [image: image158.png]I e
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15. [image: image160.png]a rx sin y dx dy
I = e




Tutorial No.-6
 Topic: Applications of Double Integral, Triple integral
1]   Find the area of the following domain in XY-plane bounded by 

                  A)  y = 3x – x2 ,   y = x           B)  3 y2  =  26x   and   5x2  =  9y

2]  Find the mass contained in the ellipse  [image: image162.png]


  with surface density    

     ( x + y)2.

3]  Using double integral, find the volume V of the following solids bounded by    
     A)  y = x2 ,  x = y2 ,  z = 0,  z = 12 +  y – x2 and   B)  Sphere of radius b 

4] Find by double integration, the area which lies inside the cardioids

      [image: image164.png]a(l+ cos8)



 and outside the circle   r = a.
5]  Solve  [image: image166.png]2 2 vz
[F 17 [ x?yz dxdydz



  

6]  Solve   [image: image168.png]fIf, e

(rty+ze1)?



      taken over the volume bounded by planes 

      x = 0,  y = 0,  z = 0,  and the  plane  x + y + z = 1.

7]  Using triple integral, compute the volume bounded by    xy = z,  z = 0,  and 
      (x - 1)2 + (y - 1)2 = 1

8]  Evaluate [image: image170.png][f(x—y + z*) dxdydz



   over the region bounded above by 
        z = 1 +  x2 + y2,  below by z = 0, and the sides  x2 +  y2 = 4.

9]  Find the volume of the solid bounded by [image: image172.png]x2+y2+2z2

4



   and the   

      paraboloid  [image: image174.png]2
x2+y?=3z



. 

10]  [image: image176.png][0 [ % dz dy dx




Tutorial 7
Topic: Scilab
 Solve any 3  Problems on Curve Tracing

1)  Trace the curve given by  (x2)1/3 +(y2)1/3= a2/3
2) Trace the curve given by  r=a(1+cos()

3) Trace the curve given by r=a(1-cos()

4) Trace the curve given by r=1+sin(()

5) Trace the curve given by x=a((+sin(), y=a(1+cos()

6) Trace the curve given by r= (1+2cos(())

7) Trace the curve given by r2=a2cos2(
8) Trace the curve given by (2a-x)y2=x3
9) Trace the curve given by x3+y3=3axy

10) Trace the curve given by y2 = 4 ( x + 2 )

Tutorial 8
Topic: Scilab: Numerical Solutions  to  Ordinary Differential Equations

Solve any 3 Problems on Double Integrals

Q.1  Using Euler’s method find the approximate value of y where 
[image: image177.wmf]y

x

dx

dy

+

=

, 
            y(0)=1 , h=0.2 at x=1.

Q.2  Use Taylor’s Series method to find y(1.1) given 
[image: image178.wmf]3

1

xy

dx

dy

=

; y(1)=1. Obtain 

         solution of the differential equation directly and compare the answer.

Q.3  Using Euler’s method find the approximate value of y where 
[image: image179.wmf]xy

dx

dy

+

=

2

, 

             y(1)=1 taking h=0.2 at x=2.

Q.4  Using Euler’s modified method find y where 
[image: image180.wmf]y

x

dx

dy

+

=

 with  y(0)=1  at 

             x=0.5, h=0.25.

Q.5  Using Runge-Kutta method of order four find y(0.2) with h=0.1 given  

            
[image: image181.wmf]y

x

dx

dy

+

=

1

 ; y(0)=1

Q.6  Find y when x=0.05 by Euler’s modified method , taking h=0.05; given that 

            
[image: image182.wmf]y

x

dx

dy

+

=

2

; y(0)=1.
Q.7  Using Taylor’s Series method find the solution of 
[image: image183.wmf])
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with 

             y(0)=1 at x= 0.1
Q.8  Find y where 
[image: image184.wmf]x

y

dx

dy

+

=

1

, y(1)=2 for  x=1.2 using Runge-Kutta Method

            of second order and compare it with it’s exact value.

Q.9  Solve 
[image: image185.wmf]2

2

y

x

dx

dy

+

=

; x(0)=0, y(0)=1 choosing  h=0.1  by Runge-Kutta method 

            of fourth order.

Q.10 Apply Runge-Kutta method of fourth order to find approximate value of y
         where  
[image: image186.wmf]2

xy

dx

dy

=

, x0=2 , y0= -1 for x=2.2 taking h=0.2 and compare 
        with exact  value.

Tutorial 9
Topic: Scilab: Differential Equations

 Solve any  3  Problems on Differential Equations

1) Solve dy/dx=(y-x)/(y+x) given y(0)=1 and find y(0.5).

2) Solve dy/dx=(x-y2) given y(0)=1 and find y(0.1).

3) Solve dy/dx=(y2-x2)/(y2+x2) given y(4)=4 and find y(4.1) & y(4.2).

4) Solve dy/dx=3x+y2 given y(0)=1 and find y(0.1).

5) Solve dy/dx=2x+3ex given y(0)=1 and find y(0.2).

6) Solve dy/dx=(x+y)1/2 given y(0)=1 and find y(0.2).

7) Solve dy/dx=-xy2 given y(0)=2 and find y(0.2).

8) Solve dy/dx=1+xy given y(0)=1 and find y at x=0.1 & 0.2.

9) Solve dy/dx=x+y given y(0)=1 and find y(0.2).

10) Solve 
[image: image187.wmf])
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 EMBED Equation.3  [image: image188.wmf] given y(0)=1 and find y(0.2) & y(0.4).

11) Solve 
[image: image189.wmf]x

y

dx
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=

  given y(0)=2 and find y(0.4). 
Tutorial 10
Topic: Scilab: Double Integrals
Solve any 3 Problems on Double Integrals

1) Evaluate  [image: image191.png][ (e +y?dxdy



 , over the region bounded by the lines x=0 , x=1 ; y=0 , y=2.
2) Evaluate  [image: image193.png][ G+ y)dxdy



 ,  over  the region bounded by the lines x=0 , x=5; y=1 , y=3.
3) Evaluate  [image: image195.png][ cos(x+y)dxdy



 , over the region bounded by the lines x=0, x =1; y=0 , y=1.
4) Evaluate  [image: image197.png][ e+ ax
dy



 ,  over the region bounded by the lines x=0 , x=3; y=0 , y=4.
5) Evaluate  [image: image199.png]1

I Zzaxdy

%2y



 , over the region bounded by the lines x=2 , 
 x=6 ;  y=2 ,  y=4.
6) Evaluate  [image: image201.png]f| sinxcosydx dy



 ,  over the region bounded by the lines 
       x=0 ,  x= π  ;  y=0 ,  y= π/2.
7) Evaluate  [image: image203.png][ V3x+4)ydxdy



 , over the region bounded by the lines x=0 , x=3 ; y=0 , y=1.
8)    Evaluate  [image: image205.png][ xy(x+y)dydx



 , over the region bounded by the lines x=0 , x=1 ; y=1 , y=4.
9) Evaluate  [image: image207.png][ e/ ady dx



 , over the region bounded by the lines x=2 , 
         x=3 ;  y = -4  to  y=4.
10)  Evaluate  [image: image209.png]I}

1

ey



  , over the region bounded by the lines x=0 , x=1 ; y=1 , y=4.
11) Evaluate  [image: image211.png][J x*ydxdy



 , over the region bounded by the lines x=2 , x=6 ;  y=0 , y=4. 
Tutorial 11
Topic: Scilab: Numerical integration
Solve any 3 Problems on Double Integrals

Q1.  Evaluate [image: image213.png]* Jsinx + cosx
J, Vsinx + cosx



 dx   by trapezoidal rule by using the following data 

	x
	0
	0.2
	0.4
	0.6
	0.8
	1

	y
	1
	1.0857
	1.1448
	1.1790
	1.1891
	1.1755


Q.3 Apply the simpson’s 1/3 rd rule to find [image: image215.png]c
fy -



 dx 

Q.4 Evaluate in two ways [image: image217.png]logx dx



  by dividing the interval [4, 5.2] into six equal parts.

Q.5 Find using the trapezoidal rule from following table the area bounded by the curve and x-axis from x=7.47 to x=7.52

	x
	7.47
	7.48
	7.49
	7.50
	7.51
	7.52

	F(x)
	1.93
	1.95
	1.98
	2.01
	2.03
	2.06


Q.6 Evaluate [image: image219.png]3 aVE
f; e



 dx by using simpson’s 3/8 th rule. Take h=0.25
Q.7 A curve is drawn to pass through the points given by 

	x
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	y
	2.0
	2.4
	2.7
	2.8
	3.0
	2.6
	2.1


Estimate the area bounded by  the curve between the  x-axis  and the line x=1 and x=4 by 

simpson’s 1/8 th  rule .

Q.8 Using simpson’s 3/8 th rule find [image: image221.png]J; f)dx



 where 

	x
	0
	1
	2
	3
	4
	5
	6

	F(x)
	6.9897
	7.4036
	7.7815
	8.1291
	8.4510
	8.7506
	  9.0309


Q.9 Find the volume of solid of  revolution formed by rotating about the x-axis the area bounded by the lines x=0, x=1.5, y=0 and the curve passing through

	x
	       0.00
	0.25
	0.50
	0.75
	1.00
	1.25

	1.50

	y
	       1.00
	0.9826
	0.9589
	0.9589
	0.8415
	0.7624
	0.7589


Q.10 Evaluate [image: image223.png]


 dx  by using    i) Trapezoidal rule

  ii) Simpson’d (1/3) rd and (3/8)th rule. Also find the exact value.

Solution Manual

Sample Programme

//Programme for tracing  the curve given by  (x2)1/3 +(y2)1/3= a2/3

//Name:Varsha Phadke
//Roll No.:

// Batch:      And  Div:

x=-2:.01:2;.

z=x^(2/3);

m=2^(2/3)-z;

y=m^(3/2);

da=gda(); 




da.x_location = "middle"; 


da.y_location = "middle";
 

plot(x,y) 




plot(x,-y) 




plot(-x,y)


 

plot(-x,-y) 




replot([-2,-2,2,2])                   

title('Astroid','fontsize',5); 


 Curve Tracing

11) Trace the curve given by  (x2)1/3 +(y2)1/3= a2/3
//Programme for tracing  the curve given by  (x2)1/3 +(y2)1/3= a2/3

//Name: Varsha Phadke
//Roll No.:

// Batch:      And  Div:

x=-2:.01:2; //populate the vector of x with values from –2 to 2 in steps of 0.01.

z=x^(2/3);

m=2^(2/3)-z;

y=m^(3/2);

da=gda(); 


//return handle on default axis 

da.x_location = "middle"; 
//makes location of  x axis in the center

da.y_location = "middle";
 //makes location of y axis in the center

plot(x,y) 


//plot y against x

plot(x,-y) 


// plot -y against x

plot(-x,y)


 // plot y against -x

plot(-x,-y) 


// plot -y against -x

replot([-2,-2,2,2])                   //redraw the current graphics window with xmin=-2, 

//ymin=-2, xmax=2, ymax=2

title('Astroid','fontsize',5); 
//Give the title to the plot with a font size of 5

OUTPUT:

                                  
[image: image224.png]



12) Trace the curve given by  r=a(1+cos()
theta=0:.01:2*%pi ; //populate the vector theta with values from 0 to 2(  in steps of 0.01.

a=2; 


// ‘a’ can be given different integer values

r=a*(1+cos(theta));

polarplot(theta,r,leg="CARDIODE :- r = 1 + cos (theta)") 
//draw the graph in polar //coordinates of the angle theta versus r.

OUTPUT:

                                        
[image: image225.png]120 @
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13) Trace the curve given by r=a(1-cos().
theta=0:.01:2*%pi; //populate the vector theta with values from 0 to 2( in steps of 0.01.

a=2; 


// ‘a ‘can be given different integer values

r=a*(1-cos(theta));

polarplot(theta,r,leg="CARDIODE :- r  = 1 - cos (theta)") //draw the graph in polar        

                                                                          //coordinates of the angle theta versus r

OUTPUT:
                            
[image: image226.png]120 @
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14) Trace the curve given by r=a(1+sin().
theta=0:.01:2*%pi; //populate the vector theta with values from 0 to 2( in steps of 0.01.

a=2; 


// ‘a’can be given different integer values

r=a*(1+sin(theta));

polarplot(theta,r,leg="CARDIODE :- r  = 1 + sin (theta)") //draw the graph in polar   

                                                                    //coordinates of the angle theta versus r

OUTPUT:

                                                 [image: image227.png]150
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15) Trace the curve given by x=a((+sin(), y=a(1+cos().
theta=-(%pi):.01:(%pi);
 //calculate the theta vector with values from -(to (
//with an interval of 0.01.

a=2; 



// ‘a’ can be given different integer values

x=a*(theta+sin(theta));
// calculate x-vector

y=a*(1+cos(theta));

// calculate y-vector

da=gda();


//return handle on default axis

da.x_location = "middle";
//make the location of  x axis at the center

da.y_location = "middle";
//make the location of  y axis at the center

plot(x,y) 


//plot y against x

plot(-x,y) 


//plot y against –x

title('CYCLOID','fontsize',5); //Give the title to the plot with a font size of 5

OUTPUT:

                                          [image: image228.png]ID





6)Trace the curve given by r=a(1+2cos()
theta=0:.01:2*%pi;  //populate the  vector  theta with values from 0 to 2( in steps of 0.01.

a=2; 

      // ‘a ‘can be given different integer values

r=a*(1+2*cos(theta));

polarplot(theta,r,leg=" r  = 1 + 2 cos (theta)") 
//draw the graph in polar coordinates //of the angle theta versus r 

OUTPUT:

                                                   [image: image229.png]=142 ooz thata)

ag





7)Trace the curve given by r2=a2cos2(.

theta=0:.01:2*%pi; //populate the vector  theta with values from 0 to 2( in steps of 0.01.

a=2; 


// ‘a’ can be given different integer values

for i=1:629

//there are 629 values in the vector theta

if (cos(2*theta(i))) <0 then 

//comparing whether cos2( is negative

r(i)=0; 



//make r zero if cos2( is negative

else 

r(i)=a*((sqrt(cos(2*theta(i))))); 
//calculate values of r if cos2( is positive

end 




//end the if proposition

end 




//end the for loop 

polarplot(theta,r,leg="Bernoulli_Laminscate")
//draw the graph in polar coordinates //of the angle theta versus r

OUTPUT:
                                          [image: image230.png]@
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8)Trace the curve given by (2a-x)y2=x3.

x=0:.01:3.99; 

//populate the vector x with values from 0 to 3.99 in steps of 0.01.

a=2; 


// ‘a’ can be given different integer values

z=x^(3);

for i=1:1:400 

//there are 400 values in the vector x. 

y(i)=sqrt(z(i)/(2*a-x(i))); 
//calculate value of y.

end 



//end for loop

da=gda();


//return handle on default axis 

da.x_location = "middle";
//make the location of  x axis at the center 

da.y_location = "middle";
// make the location of  y axis at the center

 plot(x,y) 


//plot y against x

000000…=]]]]plot(x,-y) 


//plot -y against x

title('CISSOID','fontsize',5);   //Give the title to the plot with a font size of 5

OUTPUT:
                                         [image: image231.png]CISSOID





9)Trace the curve given by x3+y3=3axy.

theta=0:.01:2*%pi; 
//produces vector of theta values from 0 to 2( in steps of 0.01.

a=2; 


// ‘a’ can be given different integer values

for i=1:1:629

//there are 629 values in the vector x. 

//convert the equation into r_( form and calculate r

r(i)=(3*a*sin(theta(i))*cos(theta(i)))/(cos(theta(i))^3+sin(theta(i))^3);


//calculate x and y from respective r and (
x(i)=r(i)*cos(theta(i)); 
//calculate values of x

y(i)=r(i)*sin(theta(i)); 
//calculate values of y

end 



//end the for loop

plot(x,y); 


//plot y against x

replot([-4,-4,4,4]);     //redraw the current graphics window with xmin=-4, ymin=-4, //xmax=4, ymax=4

title('LEAF OF DESCARTES','fontsize',5); //Give the title to the plot with a font size of 5

OUTPUT:
                                                     [image: image232.png]LEAF OF DESCARTES





10) Trace the curve given by y2 = 4 ( x + 2 ).

x=-2:.01:4; 

//populate the  vector  x with values from –2 to 4 in steps of 0.01.

y=sqrt(4*(x+2)); 
//calculate value of y

plot(x,y) ) 

//plot y against x

plot(x,-y) ) 

//plot -y against x

title('Y*Y = 4 ( x + 2 )','fontsize',5);  //Give the title to the plot with a font size of 5

OUTPUT:
                                             [image: image233.png]4(x+2)





                                                Differential Equations

1) Solve dy/dx=(y-x)/(y+x) given y(0)=1 and find y(0.5).
function ydot=f(x,y), 

ydot=(y-x)/(y+x), endfunction 
//define the function dy/dx=(y-x)/(y+x)

y0=1;x0=0; 



//specify the initial conditions

x=0.5; 




//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f) 

//function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.5

x=0:.01:.5;
        //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);  
//Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = (y-x) / (y+x)','fontsize',5)    //Give the title to the plot with a font size of 5

OUTPUT:   

y  =1.339209        

                                                       [image: image234.png]138
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2) Solve dy/dx=(x-y2) given y(0)=1 and find y(0.1).
function ydot=f(x,y), 

ydot=x-y^2, endfunction
//define the function dy/dx=(x-y2)

y0=1; 



//specify the initial conditions

x0=0; 



//specify the initial conditions

x=0.1; 



//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f) 
//function to solve the differential equation ydot     

                                                //with given initial conditions at x=0.1

x=0:.01:.5;               //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);
 //Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = ( x - y * y)','fontsize',5)  //Give the title to the plot with a font size of 5

OUTPUT: y  = 0.9137944   

                                                     [image: image235.png]100
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3) Solve dy/dx=(y2-x2)/(y2+x2) given y(4)=4 and find y(4.1) & y(4.2).
function ydot=f(x,y),

ydot=(y^2-x^2)/(y^2+x^2), endfunction //define the function dy/dx=(y2-x2)/(y2+x2)

y0=4; 




//specify the initial conditions

x0=4; 




//specify the initial conditions

x=4:.01:5;     

 //populate x vector with values from 4 to 5 with an interval of 0.01

y=ode(y0,x0,x,f); 

//Find y for all x ranging from 4 to 5 

plot(x,y) 


//plot y against x

title('dy/dx = (y * y - x * x)/(y * y + x * x)','fontsize',5) //Give the title to the plot with a  

                                                                                         //font size of 5

y1=ode(y0,x0,4.1,f) 

//Find y for  x =4.1

y2=ode(y0,x0,4.2,f) 

//Find y for  x =4.2  

OUTPUT:    y1  = 3.9987496,  y2  =3.9949997
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s

Er

204

Er

200

aee

s
40 a1 az 43 aa a8 45 47 48 a3 80




4) Solve dy/dx=3x+y2 given y(0)=1 and find y(0.1).

function ydot=f(x,y), 

ydot=3*x+y^2, endfunction 
           //define the function dy/dx=3x+y2
y0=1;




 //specify the initial conditions

x0=0; 




//specify the initial conditions

x=0.1; 




//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f)                                //function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.1

x=0:.01:.5;                 //populate x vector with values from 0to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);        //Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = ( 3 * x ) + y * y','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y  =1.1272584
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  5) Solve dy/dx=2x+3ex given y(0)=1 and find y(0.2).
function ydot=f(x,y), 

ydot=2*x+3*exp(x), endfunction
   //define the function dy/dx=2x+3ex
y0=1; 




//specify the initial conditions

x0=0; 




//specify the initial conditions

x=0.2; 




//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f)                                //function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.2

x=0:.01:.5;                //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f); 
//Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy/ dx =2 *x +3 *exp( x )','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y  =1.7042082
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6) Solve dy/dx=(x+y)1/2 given y(0)=1 and find y(0.2).

function ydot=f(x,y), 

ydot=sqrt(x+y), endfunction 

//define the function dy/dx=sqrt(x+y)

y0=1; 




//specify the initial conditions

x0=0; 




//specify the initial conditions

x=0.2; 




 //assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f) 
            //function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.2

x=0:.01:.5;            //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);   //Find y for all x ranging from 0 to 0.5 

plot(x,y)                //plot y against x

title('dy / dx = sqrt ( x + y ) ','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y  =1.2194053
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7) Solve dy/dx=-xy2 given y(0)=2 and find y(0.2).

function ydot=f(x,y), 

ydot=-x*y^2, endfunction

//define the function dy/dx=-xy2
y0=2; 




//specify the initial conditions

x0=0;




//specify the initial conditions

x=0.2; 




//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f)                               //function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.2

x=0:.01:.5;               //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);    //Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = - x * y * y','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y  =1.9230775
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 8) Solve dy/dx=1+xy given y(0)=1 and find y at x=0.1 & 0.2.
function ydot=f(x,y),

 ydot=1+x*y, endfunction

//define the function dy/dx=1+xy

y0=1; 
x0=0; 



//specify the initial conditions

x=0.1; 




//assign value of x at which y is to be evaluated

y1=ode(y0,x0,x,f)

 //function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.1

x=0.2; 




//assign value of x at which y is to be evaluated

y2=ode(y0,x0,x,f) 

//function to solve the differential equation ydot     

                                                            //with given initial conditions at x=0.2

x=0:.01:.5;        //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);     //find y for all x ranging from 0 to 0.5 

plot(x,y) //plot y against x

title('dy / dx = 1 + ( x * y )','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y1  =1.1053465,  y2  =1.2228895      
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9) Solve dy/dx=x+y given y(0)=1 and find y(0.2).
function ydot=f(x,y), 

ydot=x+y, endfunction
//define the function dy/dx=(x+y)

y0=1; 



//specify the initial conditions

x0=0; 



//specify the initial conditions

x=0.2; 



//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f) 
//function to solve the differential equation ydot     

                                                //with given initial conditions at x=0.2

x=0:.01:.5;        //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f); 
//Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = ( x + Y )','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT: y  = 1.2428055
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10) Solve dy/dx=(y2-x2)/(y2+x2) given y(0)=1 and find y(0.2) & y(0.4).
function ydot=f(x,y), 

ydot=(y^2-x^2)/(y^2+x^2), endfunction      //define the function dy/dx=(y2-x2)/(y2+x2)

y0=1; 





//specify the initial conditions

x0=0;





 //specify the initial conditions

x=0:.01:5;        //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f); 
//Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy/ dx = (y* y- x * x)/(y * y + x * x)','fontsize',5) //Give the title to the plot with a 

                                                                                        //font size of 5

y1=ode(y0,x0,0.2,f)        //Find y for x =0.2 

y2=ode(y0,x0,0.4,f)        //Find y for x =0.4 

OUTPUT:  y1  = 1.1960077,  y2  = 1.375279
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11) Solve dy/dx =y-x  given y(0)=2 and find y(0.4).
function ydot=f(x,y), 

ydot=y-x, endfunction

//define the function dy/dx=(y-x)

y0=2; 



//specify the initial conditions

x0=0; 



//specify the initial conditions

x=0.4; 



//assign value of x at which y is to be evaluated

y=ode(y0,x0,x,f) 
//function to solve the differential equation ydot     

                                                //with given initial conditions at x=0.4

x=0:.01:.5;        //populate x vector with values from 0 to 0.5 with an interval of 0.01

y=ode(y0,x0,x,f);       //Find y for all x ranging from 0 to 0.5 

plot(x,y) 

//plot y against x

title('dy / dx = ( y - x ) ','fontsize',5) //Give the title to the plot with a font size of 5

OUTPUT:   y  = 2.8918248
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Double Integrals

1) Evaluate the integral f(x,y)=(x^2+y^2) over the region bounded by  

    the lines x=0 , x=1 ; y=0 , y=2.

x=[0,0;1,1;1,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in 

  


//the defined region

y=[0,0;2,2;0,2];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=(x^2+y^2)')
 //define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

 //evaluate the definite integral and the estimated error

OUTPUT:  e = 7.401D-16 ;      I = 3.3333333

2) Evaluate the integral f(x,y)=(x+y) over the region bounded by the     

    lines x=0 , x=5 ; y=1 , y=3.

x=[0,0;5,5;5,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[1,1;3,3;1,3];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=(x+y)')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)                    //evaluate the definite integral and the estimated error

OUTPUT:   e = 1.510D-16 ;   I = 45.

3) Evaluate the integral f(x,y)=cos(x+y) over the region bounded by the    

    lines x=0 , x=5 ; y=1 , y=3.

X=[0,0;1,1;1,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

Y=[0,0;0,1;1,1];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=cos(x+y)')
//define the integrand as a function f(x,y)

[I,e]=int2d(X,Y,f)

//evaluate the definite integral and the estimated error

OUTPUT:  e = 3.569D-11 ; I = 0.4967514

4) Evaluate the integral f(x,y)=exp(3*x+4*y) over the region bounded by 

    the lines x=0 , x=3 ; y=0 , y=4.

x=[0,0;3,3;3,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[0,0;4,4;0,4];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

a=3; b=4; 

//assign values for the constants a and b

deff('z=f(x,y)','z=(exp(a*x+b*y))')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:  e =  12.290477 ;      I = 6.000D+09.

5) Evaluate the integral f(x,y)=1/((x^2)*(y^2)) over the region bounded   

     by the lines x=2 , x=6 ; y=2 , y=4.

x=[2,2;6,6;6,2];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[2,2;4,4;2,4];
//form 3X2 matrix with ordinates of the vertices of the triangles in //he defined region

deff('z=f(x,y)','z=(1/((x^2)*(y^2)))')

//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)                         //evaluate the definite integral and the estimated error

OUTPUT:   e =  7.065D-11 ;      I = 0.0833333

6) Evaluate the integral f(x,y)=(sin(x)*cos(y)) over the region bounded by the lines x=0 , x=22/7 ; y=0 , y=(22/7)/2

x=[0,0;%pi,0;%pi,%pi];
   //form 3X2 matrix with abscissae of the vertices of 

                                                    //the triangles in the defined region

y=[0,0;%pi/2,%pi/2;0,%pi/2];
     //form 3X2 matrix with ordinates of the vertices of 

                                                      //the triangles in the defined region

deff('z=f(x,y)','z=(sin(x)*cos(y))')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:    e =  9.503D-11 ;     I = 2.

7) Evaluate the integral f(x,y)=(sqrt(3*x+4)*y) over the region bounded    

     by the lines x=0 , x=1 ; y=0 , y=3

x=[0,0;0,3;3,3];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[1,1;0,1;0,0];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=(sqrt(3*x+4)*y)')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:    e =  9.690D-11 ;    I = 4.3191296

8) Evaluate the integral f(x,y)=(x*y*(x+y)) over the region bounded by  

    the lines x=0 , x=1 ; y=1 , y=4

x=[0,0;1,1;1,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[1,1;1,4;4,4];
//form 3X2 matrix with ordinates of the vertices of the triangles in



//the defined region

deff('z=f(x,y)','z=(x*y*(x+y))')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:   e =  3.175D-15 ;      I = 13.

9) Evaluate the integral f(x,y)=exp(y/x) over the region bounded by the      

     lines x=2 , x=3 ; y=4 , y=-4

x=[2,2;3,3;2,3];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[-4,-4;4,4;4,-4];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=(exp(y/x))')

//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:  e =  8.323D-11 ; I = 12.092814

10) Evaluate the integral f(x,y)=1/(x^2+y^2) over the region bounded by 

       the lines x=0 , x=1 ; y=1 , y=4

x=[0,0;1,1;1,0];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[1,1;4,4;1,4];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=(1/(x^2+y^2))')
//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:  e =  9.342D-11 ;   I = 0.6676638

11) Evaluate the integral f(x,y)=(x^2)*y over the region bounded by the 

       lines x=2 , x=6 ; y=0 , y=4

x=[2,2;6,6;6,2];
//form 3X2 matrix with abscissae of the vertices of the triangles in //the defined region

y=[0,0;4,4;0,4];
//form 3X2 matrix with ordinates of the vertices of the triangles in //the defined region

deff('z=f(x,y)','z=((x^2)*y)')

//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:   e =  1.232D-13 ;    I = 554.66667

12) Evaluate the integral f(x,y)=(x^2)*y over the region bounded by the 

      lines x=2 , x=6 ; y=0 , y=4

 // solution by dividing the region into 4 triangles

x=[2,6,4,4;4,4,6,2;6,6,2,2];
//form 3X4 matrix with abscissae of the vertices of //the triangles in the defined region

y=[0,0,2,2;2,2,4,4;0,4,4,0];
//form 3X4 matrix with ordinates of the vertices of




           //the triangles in the defined region

deff('z=f(x,y)','z=((x^2)*y)')

//define the integrand as a function f(x,y)

[I,e]=int2d(x,y,f)

//evaluate the definite integral and the estimated error

OUTPUT:   e =  1.232D-13 ;      I = 554.66667
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