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OBJECTIVES:
·  To develop the use of matrix algebra techniques this is needed by engineers for practical
               applications.
       . 	 To make the student knowledgeable in the area of infinite series and their convergence so                                              
               that he/ she will be familiar with limitations of using infinite series approximations for                          
               Solutions arising in mathematical modelling.
·  To familiarize the student with functions of several variables. This is needed in many 
        branches of engineering.
·  To introduce the concepts of improper integrals, Gamma, Beta and Error functions which    
        are needed in engineering applications.
      .	 To acquaint the student with mathematical tools needed in evaluating multiple integrals and                 
              their usage.
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functions of two variables – Lagrange’s method of undetermined multipliers.
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UNIT I 
 MATRICES 





















UNIT-I 
PART-A
1. 
Find the characteristic equation of the matrix .
Solution: 


 



The characteristic equation of A is 
               



        The required characteristic equation is .
2. 
Obtain the characteristic equation of .
    Solution:  

                   Let A=

             The characteristic equation of A is 
                                    

               

3. Find the sum and product of the eigen values of the matrix .
Solution:

        

4. Two eigen values of the matrix  are 0 and 1, find the third eigen value.
     Solution:

              

5. Verify the statement that the sum of the elements in the diagonal of a matrix is the sum of the eigenvalues of the matrix                                    

6. The product of the eigenvalues of the matrix  is 16.  Find the third    eigenvalue.
  Solution: 

              

                                           

           
7. Two eigenvalues of the matrix 


8. Find the sum and product of the eigen values of the matrix 



9.Find the characteristic equation of the matrix and get its eigenvalues.
Solution:   
          Given is a upper triangular matrix. 
        Hence the eigenvalues are 1,2 

            W.k.t the chacteristic equation of the given matrix is                              



10.Prove that if   is an eigenvalues of a matrix A, then    is theeigenvalue of




11.Find the eigenvalues of A , A3  given   







12.If   and    are the eigen values of form the matrix whose eigenvalues are    and 


Solution: WKT, If are eigen values of A , then  are eigen values of A3.




      since and  are the eigen values of A= , then        are eigen values of A3.
       A3 = A2. A



          A2  = = 



           A3 = =

13.Sum of square of the eigenvalues of is  ...........
    Solution:
                            Given matrix is upper triangular matrix
                Thus the diagonal elements are eigen values of given matrix.
                So 1,2,5 are eigen values of A, then 12, 22,52 are eigen values of A2    
                 Sum of eigen values of A2 =12 + 22 + 52 = 30

14 .Two eigenvalues of A=are equal and they are double the third.Find the eigenvalues of A.
 Solution:

        

15. Show that the matrix satisfies its own characteristic equation.
Solution:


            The cha.equation of the given matrix is       
         	  PART-B
1.Find the eigen value and the values of corresponding eigen vector of the matrix       
            A=
Solution: 
This is upper  matrix the eigen value3,2,5
To find the eigen vector (A-λI)X=0
 

Case(i) when λ=2   

                                

                                                   x1+x2+4x3=0
                                                 6x3=0→x3=0 then x1+x2+4(0)=0
                                                 x1+x2=0→x1= -x2   

X1=1, and x2=-1, x3=0 the eigen vector  X1=
Case(ii) when 

                                                   

                                             X2+4x3=0--------------------(i)
                                             -x2+6x3=0---------------(ii)
                                                2x3=0------------------(iii)
If  x3=0substitute   in(ii) we get  x2=0.
X1 is arbitrary x1=1
The eigen vector X2=

Case(iii) when 
                   
 
 

-2x1+x2+4x3=0                   ----------------------------(i)
-3x2+6x3=0                       ---------------------------(ii)
-3x2=-6x3→
Let -2x1+x2+4x3=0
-2x1+2+4=0
-2x1=-6→x1=3 the eigen vectorX3=
2. Find the eigen values and eigen vectors of the matrix A=
Solution:
                The characteristic equations is -C1-C2λ-C3=0
      C1=11-2-6=3
C2==(12-20)+(-66+70)+(-22+28)=-8+4+6=2
C3=
 The equation is-3+2λ=0
Λ(λ 2-3 λ+2)=0 
(λ-1)( λ-2)=0
Λ=1,2
The eigen value are 0,1,2.
To find the eigen vector:
(A-λI)X=0
 

Case(i) when λ=0

                

             11 x1-4x2-7x3=0---------------------(i)
               7x1-2x2-5x3=0---------------------(ii0
                 10x1-4x2-6x3=0------------------(iii)
Consider equation (i) (ii)
   
   
   
    
the eigen vector is X1= 
case(ii) when 

                                      

              10x1-4x2-7x3=0-------------------------(i)
             7x1-3x2-5x3=0-----------------------(ii)
           10x1-4x2-7x3=0--------------(iii)
Solving equation (i) &(ii)

   
    the eigen vector X2=
Case(iii) when 

                                      

              9x1-4x2-7x3=0-------------------------(i)
             7x1-4x2-5x3=0-----------------------(ii)
           10x1-4x2-8x3=0--------------(iii)
Solving equation (i) &(ii)

   
   
 the eigen vector X3=
3. Find the all the eigen value and eigen vector of the marix= A=
Solution:
               The ch equations is -C1-C2λ-C3=0 ,  C1=-2+1+0=-1
C2==(0-12)+(0-3)+(-2-4)=-12-3-6=-21
C3=
 The equation is+-21λ-45=0
If λ=1→+-21-45≠0
If λ=2→+-42-45≠0
λ=-3→+-21(-3)-45=0
   -3             1               1         -21          -45
                    0             -3          6              45
                   1             -2         -15              0
-2λ-15=0
(λ-5)( λ+3)=0 
Λ=-3,-3,5
To Find The Eigen Vector:
(A-λI)X=0
 

 
Case(i) when λ=-3



 x1+2x2-3x3=0---------------------(i)
2x1+4x2-6x3=0---------------------(ii0
-x1-2x2+3x3=0------------------(ii)
here all the equation arre same x1+2x2-3x3=0
Put x1=0→2x2=3x3
   
Eigen vector X1=
Put X2=0 we get 
                               X!-3x2=0
                               X1=3x2 ,        theeigen vector X2=
Case(ii) when  λ=5
      

-7x1+2x3-3x3=0-----------------(i)
2x1-4x2-6x3=0------------------(ii)
-x1-2x2-5x3=0---------------------(iii)

   
    the eigen vector is X3= 
4.Verify cayleyhamilton theorem for A= and hence find A-1
Solution: 
-C1-C2λ-C3=0
     C1=2++2+2=6
C2==(4-1)+(4-1)+(4-1)=-3+3=3=9
C3=
 The equation is-6+9λ+4=0
BY CAYley-hamilton theorem
-6+9λ-4I=0


A


  
9A=9             
4I=4=        
-6+9λ-4I=+
Hence-6+9λ-4I=0  is proved
To find A-1:
-6+9λ-4I=0
(divide by A on both sides)
-6A+9I-4A-1=0
4A-1=-6A+9I
A-1=-6A+9I]=+=   
5. Verify cayley hamilton theorem for A= and hence find A-1&A4
SOLUTION: 
-C1-C2λ-C3=0
     C1=2++2+2=6
C2==(4-1)+(4-2)+(4-1)=-3+2+3=8
C3=
 The equation is-6+8λ-3=0
by cayley-hamilton theorem
-6+8A-3I=0


A

  
8A=8             
3I=3=       
-6+8A-3I=0
=+
Hence-6+8A-3I=0 is proved
To find A4:
-6+8A-3I=0
=6-8A+3I
 (multiply by A on both sides)
=6-8A2+3A=6(6-8A+3I)- -8A2+3A=36A2-48A+18I-8A2+3A


           


to find A-1
-6+8A-3I
multiply by A-1
-6A+8I-3A-1
3A-1=-6A+8I
A-1=-6A+8I]=+=   
6.Reduce the quardratic form Q=6x2+3y2+3z2-4xy-2yz+4zx into the canonical form by an orthogonal transformation.
SOLUTION: the matrix form of the quadratic form is A=

A=
To find the characteristic equation is:
         -C1-C2λ-C3=0
     C1=6+3+3=12
C2==(9-1)+(18-4)+(18-4)=8+14+14=36
C3=
 The equation is-12+36λ-32=0
put λ=2
-12+36(2)-32=0
8-48+72-32=0
80-80=0
using synthetic division                   2       1       -12      36      -32
                                                         0	      2        -20     32
                                                         1     -10       16        0
                -10λ+16=0
(λ-8)( λ-2)=0
Λ=2,2,8
to find eigen vector:
             (A-λI)X=0
 

 
Case(i) when λ=8


 -2x1-2x2+2x3=0---------------------(i)
-2x1-5x2-x3=0---------------------(ii0
2x1-x2+5x3=0------------------(ii)
Consider equation (I) (ii)
   
   
    the eigen vector X1=
Case(ii) when 


 4x1-2x2+2x3=0---------------------(i)
-2x1+x2-x3=0---------------------(ii0
2x1-x2+x3=0------------------(ii)
These 3 equations are same
Consider equation (iii)
                   2x1-x2+x3=0
Ifx1=0      thenx2=x3

Eigen vector X2=
Case(iii) let X3the third Eigen vector which is orthogonal to X1 & X2
X3⏊r to X 1⇒2a-b+c=0
X 3⏊r to X 2⇒b+c=0
Solve these equations 

   
    the eigen vector X3=
To prove pairwise orthogonal 
X 1⏊r  to X 2   =  
X 2⏊r to X 3= 0
X 3⏊r to X 1=0
Find the normalized matrix
P=
N=
AN=
D= =0Y12+Y22+3Y32
7. Reduce the quadratic form 2xy+2yz+2zx to canonical form by an orthogonal reduction.find the rank indexsignature and nature of th quadratic.
SOLUTION: 
                Given 2xy+2yz+2zx 
The matrix form of the quadratic form is 
          A=
          A=
To find the characteristic equation is:   
   -C1-C2λ-C3=0
     C1=0
C2==-3
C3=
 The equation is-0-3λ-1=0    i.e., -3λ-1=0	
put λ=-1
-3(-1)-1=3-3=0
λ=-1 is a root
using synthetic division         -1    1     0   -3     -2
                                                      0	-1    1      2
                                                       1   -1    2      0
                -λ-2=0
(λ+1)( λ-2)=0   λ =-1,-1,,2
TO FIND EIGEN VECTOR:
             (A-λI)X=0
 
 
Case(i) when λ=2

 -2x1+x2+x3=0---------------------(i)
x1-2x2+x3=0---------------------(ii0
x1+x2-2x3=0------------------(ii)
Consider equation (I) (ii)
   
   
    the eigen vector X1=
Case(ii) when 


 x1+x2+x3=0---------------------(i)
x1+x2+x3=0---------------------(ii0
x1+x2+x3=0------------------(ii)
These 3 equations are same
Consider equation (i)
                   x1+x2+x3=0
Ifx2=0      then x1=-x3

Eigen vector X2=
Case(iii) let Xthe third eigen vector which is orthogonal to X1 & X2
x3⏊r to x1⇒a+b+c=0
x3⏊r to x2⇒a-c=0
Solve these equations 

   
    the eigen vector X3=

To prove pairwise orthogonal :
X 1⏊r  to X 2   =  
X 2⏊r to X 3= 1-1=0
X 3⏊r to X 1=
Find the normalized matrix
P=
N==N=
AN=           D= NT (AN)= =0Y12+Y22+3Y32
UNIT II 
SEQUENCES     AND       SERIES
Part- A
1. Define sequence
Ans: In  according  to  a  rule  for  every  natural  numbers  ‘n’   is  put  into  correspondence  with  a  certain  real  number  xn  , then the set  of  the  real numbered  quantities { x1, x 2 , ……… xn1….  is  called  a  sequence. 

2. Define convergence of the sequence
             Ans: A sequence   is said to be convergent if it has a finite limit.

3. What is the necessary condition for convergence of series?
             Ans: If a series converges, then its term approaches zero as n→ ∞

               ie.  If Σ un is convergent, then  un = 0 (converse is not true)

4. Define Limit of a sequence
            Ans: Let     be  a  sequence  and  ℓ   is said  to  be  limit  of  the  sequence  if  to each 
                > 0 there exist m∊ such  that   ⃒ Sn - ℓ ⃒ < Є,  n  m.       i.e ,S n=  ℓ           

5. Define bounded  of the sequence
            Ans: A sequence is  said to  be  bounded  if  there  exist m and M  such that m <an< M ,  n           
          otherwise it is unbounded. 
6. Test the convergence of 
Solution:  Let un =  
 >2n
Take vn =   
Since  =is convergent
 is also convergent




7. Define integral test
Ans: Let u1+ u2 + ……+ un  +  ……. Be a series with positive terms and decreasing terms. Then the improper integral  = Σ un    are both either convergent or divergent.

8. Test the convergence of the series 
             Solution:   = 
                      put log  x =  t      			 x = 2  ,  t=  log2  
                            dx  =  dt  		            x = ∞     t=  log ∞  = ∞     
                                dt = (log t) = ∞
The series is divergent

9. Test the convergence of the sequence Sn= 3+(-1)n
       Solution: 
                        Sn= 3+(-1)n  =  3+1, when n is even 
                                                 3- 1, when n    is odd
                So the sequence is oscillatory.
10. Test the convergence of the series 
Solution: 
Let f(x) = x
 = 
Put x2= t; 2x dx = dt
  =  = ½( ) within the limit (1, )
  = 1/2e  (finite)
The series is convergent
11. For what values of p the series  will be convergent
             Solution: 
            It is convergent for p >1and divergent if p1 
12. Prove that the series   is conditionally convergent
Solution: 
   Given  = 
 =    
 Since   > ; therefore   < 
And   = 0
The series is conditionally convergent.
Part - B
1. Test   the  convergence  of  the  Series
  +   +    + …….
Solution:
     Given Σ un    =    +  + …..

The    term  
             un  =  
Choose Vn  =    = 
         Σ Vn  = 1 +    +   + …….  is  divergent .
                      =   x  	
                                    =   
                     =     = 1 finite. 	

		By Comparison test, ΣVn divergent, then Σ un is also divergent. 
2.  Show that  	 converges if    P> 1 and diverges if  0 < P ≤ 1  
 Solution: 
	Let f (x) =  
   Then  
  f (x)  > 0  and is  decreasing  in ( 2, ∞)
           
put log  x =  t      			 x = 2  ,  t=  log2  
           dx  =  dt  		            x = ∞     t=  log ∞  = ∞     
   =   
=   =    	
When p > 1,   1- p < 0 
        =    
	=  
 -           = 0 - finite = finite value.
The given series is convergent.
When p < 1, P – 1 < 0 
          =     = ∞
  The series is divergent
When p = 1,          =   dt = (log t) = ∞
  The series is divergent. 

3. Test the convergence of the series 
Solution: given un=
 Then un+1=
= x
= x
=x
=
= =1/2<1
 By ratio test is convergent
4. Test the convergence of the series 
Solution: given un=
Then un+1=
=x
= 
=
= 
 By ratio test, if >1 is divergent and ifis convergent.
If =1, then test is fail apply comparison test,
un=  choose vn==   which is convergent series because k=3/2>1 .
 == 1= finite 
 By comparison test is convergent (since is convergent)
5. Discuss the convergence of the series .. 0<x<1
Solution: given un=;   un-1=
un -un-1 =-
  = xn= xn
un -un-1 = xn   < 0   (since x<1)
un -un-1< 0  (numerically)
=   =  0
   By Leibnitz test the given series is convergent
6. Discuss the convergence of the series   .
Solution:   Given un=
=
un=
un-1=
un -un-1=
For n=2, u2 -u1=  =()  < 0
un -un-1  < 0
=    = 1/  =0
   By Leibnitz test the given series is convergent
7. Discuss the convergence of the series   
Solution:   Given un=  
un-1=
un -un-1=  -       For n=2, u2 -u1=   -     =    -    < 0
un -un-1 < 0
=    = 0
   By Leibnitz test the given series is convergent
8. Discuss the absolute convergence of the series   
Solution: 
Given un=    =  
=  = 
  =    x 
  =   x    = 1
Ratio test is failed, by comparison test choose vn = 1/n2
 =   x n2 = 1(finite)    is absolutely convergent.
UNIT III 
APPLICATIONS OF DIFFERENTIAL CALCULUS
PART-A
1. 
Find the curvature of  
             Solution:

                         Given = 0 is of the form  

                     
              Here 2a = 4, 2b = -6 and c = -1
                            a=2,    b= -3 and c =-1


            radius of the curve =  =                       

                                             r = 


                             WKT curvature of the curve =  = units.2
2. 
Find the radius of curvature at x=0 on 

              Solution:           Given 

              Radius of curvature 

             


3. 
Find the radius of curvature of the curve 
             Solution:

                    
4. 
What is the curvature of the curve  at the point (4,3) on it.
              Solution: 
                         Since the given curve is a circle &
                            We know that radius of given circle is 5 units

                    



5. 


Find radius of curvature of the curve   at any point                        
                           Solution:

                                               

6. 
Find the radius of curvature at any point on the curve.

                      Solution:   

                    

        

7. 
Find the radius of curvature at y=2a on the curve  
             Solution:

                            

                                     

            

                             i.e.
8. 

Find the radius of curvature at   on the curve.
    	             Solution:

                                   

                                

                        

                                   


9. 
Find the radius of curvature at any point (x,y) on the curve
                          Solution:

                               



10. 
Find the centre of curvature of  of the origin.
                  Solution:
	       The centre of curvature is given by

	              
11. 
Find the envelope of the family of lines, t being the parameter.
                          Solution:
                    Given family of lines can be written as,

                                --------- (1)


                      The envelope of   is 

                   From (1) we get A = y, B= -2c, C =
                        Putting these values in (2) we get,

                                      
                            This is required envelope.
12. 
Find the Envelope of the family of Straight lines, where m is a parameter.
              Solution: 

                                 
                       This is a quadratic in ‘m

	                           


13. 

Find the envelope of the straight lines whereis the parameter.                    Solution:

      Given  

     Dividing equation (1) by cos we get,

                       

                Which is a quadratic equation in tan
                   Here A=a, B=-y, C = (a-x).

                                   
14. 
Find the envelope of  where m is a parameter.
              Solution:

                                
                                    This is a quadratic equation in m.

                            Hence the envelope is 


                      Here A= (),  B=-2xy,   C =

                              
15. 

Find the envelope of where  is  a parameter.
                           Solution: 

                           Given 

           Diff w.r.to        

                        

              Eliminate  between (1) and (2) 

                           

                             
                                         

                

PART-B
1. 
Find the radius of curvature at (a,0) on  

     Sol:   Given  

                        

                        
 Diff. (1) w.r.to y              
                                                 


2. 



Find  at any point  of the curve  and also show that .
Solution: Given

                        

                         

                      

                      



                      

3. 

Show that radius of curvature at any point of the cycloid is .
Solution:

               Given

                      

                          

                            

                               

                                

                              

                                   

                                
4. 


Show that the circle of curvature of at  is .

Solution: Given 
Diff. w. r. to ‘x’

                  

                             

                

                                    

                            
		



                        

                         

To find :

                        

                         

Hence the equation of circle of curvature is 

                                                                 




5. Find the equation of the centre of curvature of the rectangular hyperbola xy =12 
       at the point (3,4).
      Solution: Given xy =12

                                         

                                    

                                          

                                              

                  

                   

Hence the equation of the circle of curvature is 

                                                                       

6. 
Find the evolute of Parabola .

Solution: The parametric equation of  is

                        

                       

                                    

To find :

                                    

                                    

                                    

                                    

                                    
Now eliminating ‘t’ between  equation (1) & (2), we get

                        

                              

Now replace by , we get

                               is the required evolute of the parabola.
7. 
Find the evolute of the ellipse ,

Solution: The parametric equation of is


            

                               

To find :

                                    

                                        

                                        

                                        

                                

                                         

                                           

                                           

                                           

         Eliminate between (1) & (2), we get

                                  

       

             

8. 
Find the evolute of the cycloid is another cycloid.
Solution:  The parametric equation of cycloid is

             

                            

                          

                           

To find :



                          

                      

                      

                          

                      

 

Hence evolute of the cycloid is another cycloid.




9.  Find the envelope of the family of where a and b are connected by the relation 

(i)a+b = c (ii) 

Solution: Given 
Take differential w.r.to ‘a’

                       



                    

                         

                                      

                      

                 

                   

            
              

UNIT IV 
 DIFFERENTIAL CALCULUS OF SEVERAL VARIABLES

PART-A
1. 
.
Proof:




2. 
.
Solution:

       Given   

       As is a homogeneous function of order n=2, it satisfies the Euler’s theorem.



           



3. 



Solution:   Given 

         

                        

                  

       
                                  Hence the proof.


4. 

If, show that .

Solution: Given 

                 

                   

                   


Similarly, 

               

5. 

If  show that 
Solution:  Here u is a homogeneous function of degree n = 0.

     Using Euler’s theorem, 
6. 

If  show that.

Solution:

         

                               

               


7. 
Find 
     Solution:

            Let 

                               	
8. 

Find   when 
	   Solution:

        

          

               
9. 


Find  if , where .
               Solution:

                   

                   

10. 
If u = f( y –z , z – x  , x – y ) find .

	            Solution: 

		 

		    

                    

                       
11. Find the minimum value of F = x2+y2 subject to the Constraint x=1.
         Solution: Given F = x2+y2
                                         = square of the distance from the origin
                         The minimum of F is 1.
12. Define Jacobian.


         If u and v are functions of the two independent variables   x and y, then the     is called the Jacobian of u ,v with respect to x,y..                	 
13. 
Find the Jacobian.


	   	Solution: Given              


			                      

                    

                                                              

                                             

14. 
Find the stationary points of.

Solution:  Given  

                           

     

              The stationary points are (1,2), (1,-2),(-1,2) & (-1,-2).	


15. A flat circular plate is heated so that the temperature     
        at any point (x,y) is u(x,y) = x2+2y2-x. Find the coldest
                  point on the plate.

    Solution: 

                

      For stationary points 
PART B
1. 

If.Show that

     Solution:   Wkt,   

                               

                         

                      

             
         Thus,  R.H.S   = L.H.S
2. 

If  show that.

	Solution: 

                       

              





3. 


 If   where   find.
Solution:

        

                             

             

                  
                    Diff. w.r.to ‘x’,

                        

                  

4. 
If .

	         Solution:

			

                 

                                            

		                   	
5. 


If  compute, and prove.

       Solution: 

                            

		            	       

                                                         

                                     
                To prove:  J .J’ = 1

			      
6. 
Find the Taylor’s series expansion of ex sin y near the point   up to the first degree terms.                                               
	      Solution: 

	
	   The required expansion is

   

	 
7. Investigate the maxima of the function f(x,y)=x3y2(1-x-y)
        Solution:
   Given f(x,y)=x3y2(1-x-y) = x3y2-x4y2-x3y3
 =3x2y2-4x3y2-3x2y3	 =2yx3-2x4y-3y2x3
      = x2y2(3-4x-3y)                                                                = x3y(2-2x-3y)
= 0                                                                                         = 0
x2y2(3-4x-3y) = 0                                                                     x3y(2-2x-3y)=0
x=0, y=0	                                                               x=0, y=0
(3-4x-3y) =0 or 4x+3y=3…… .(1)                                 (2-2x-3y) = 0 or 2x+3y = 2 ……….. (2)

To find stationary points:
(1)4x+3y=3 and  (2) 2x+3y = 2
    2x = 1, x=1/2
 2+3y = 3,  3y = 1, y=1/3
To find rt-s2: 	

                                              At (0,0)	At (1/2, 1/3)
	r =  = 6xy2-12x2y2-6xy3
	0
	=(-1/9)

	s =   = 6x2y-8x3y-9x2y2
	0
	        =(-1/18)  < 0

	t =  = 2x3-2x4-6yx3
   
	0
	     =(-1/8) < 0

	               rt-s2
	0
	=(1/72+1/324) > 0



              The maximum value is f() =()3()2 (1-- )  = 
8. In a plane triangle, find the maximum value of cos A cos B cos C
           Solution: In a triangle, A+B+C = C = 
cos A cosB cos C = cos A cos B cos (
                             =  `
 =-cos B(-sinA cos(A+B)-cosA sin (A+B))            =-cos A(-cos B sin (A+B)- cos (A+B) sinB)
     = cos Bsin(2A+B)                                                              = cos A sin(A+2B)
= 0                                                                                                 = 0
   cos Bsin(2A+B) = 0 ……(1)                                                  cos A sin(A+2B) = 0……(2)
To find stationary points:
 From (1) cos Bsin(2A+B) = 0 , B = , 2A+B = 
From (2) cos A sin(A+2B) = 0, A = , A+2B = 
Solving these equations we get, A=  and B =
 stationary points are (, ) and (, )

	
F(x, y, z)=xyz+ ( xy+2xz+2yz -108)

	  = 0

=0




	  = 0

=0




	  = 0

=0





	                       (2)
	                  (3)
	                         (4)











                To find rt-s2: 	    At (, )	            At (, ) 
	r =  = 2cos B cos (2A+B)

	0
	=(-1) < 0

	s =   =  cos(2A+2B)

	0
	=(-1/2)  < 0

	t =  = 2 cos (A+2B)cos A
	0
	=(-1) < 0

	               rt-s2
	0
	=1-(1/4) > 0


                
  The maximum value is f(, ) = - cos  cos . Cos   = 1/8
9. Find the dimensions of the rectangular box without top of maximum capacity whose surface is 108 sq.cm?  
               Solution:
    Let the length,breadth and height of the box respectively be x,y,z
   The surface area = xy+2xz+2yz   (since open at the top) = 108       Volume V = xyz
    From (2),(3) and (4)⇒  ==
Taking Ist two ratios
=    ⇒
Taking 2nd and 3rd ratios
=
⇒z(2x+2y)=y(x+2z)
⇒2zx=yx     ⇒z=
Substituting we get                                
                                                                                     ⇒3=108⇒  ⇒x=6
 and height=3. 

UNIT V
 MULTIPLE INTEGRALS
PART A

.   Solution:








    Solution:







    Solution:






    Solution:












    Solution:








    Solution:








    Solution:





    Solution:







     Solution:






                                                          Y
                                                           y=1
                                                                         (1,1)
                                              X=0                 Y=X         

                                                       0                     X
varies from 0 to 
varies from  to 1                              







      Solution:










PART B

1. Change the order of integration in  and hence evaluate it.
    Solution
    Rewrite the given integration as .
     The region of integration is bounded by  and also     
     shown in the figure.
                                    Y 
                                                 y=a
                                                        (a,a)                   
                                  x=0                       x=a     
	                              
                                       0          y=0                                     X
           By changing the order of integration we get 
               y varies from 0 to x
               x varies from 0 to a







                 
2. Change the order of integration in  and hence evaluate it.
    Solution
             The region of integration is bounded by 
              ,
&    



  
             and also shown in the figure.                                             
                                                                    Y
                                                                                 
                                                                       
       a      X
                                                                                                                                                        
                                                             
           By changing the order of integration we get 
                y varies from  to 
               x varies from 0 to a










3. Change the order of integration in  and hence evaluate it.
    Solution
            The region of integration is bounded by 
              ,

 and also shown in the figure


            .                                                          Y
                           
        
                                                                                 
                                                        
                                                                                            X     
For change of order of integration divide the area into parts.
           






                                                                                          










4. Using double integral find the area of the cardioid.
            Solution                                                    P       
                                                 
                                                 rrr rr          
                                        0                                               

varies from 0 to 
varies from 0 to  









5. Using double integral find the area bounded by the parabolas  and 

Solution
                                                     Given 
	              X
	0
	
	

	
	0
	
	


                
                                                    Given 
	              X
	0
	
	

	
	0
	
	


	
                                 

                     Y                                                  
                                                       

                                      

                                                         0                               X

varies from 0 to 
varies from  to                   







6. Evaluate 
               Solution        










                                    
7. Find the volume of the sphere  
Solution
Volume () = 8 X volume in the 1st octant.
Z varies from 0 to  
y varies from 0 to 
x varies from 0 to a
                     

                                                                                                

                                                    


                                     











8. Evaluate  for all positive values of x,y,z for which the integral is real.
                 Solution     
                    X varies from x=0 to x=1
                    Y varies from y=0 to          
                     Z varies from z=0 to z=  
   Let 

Let us transform this integral in spherical polar coordinates by using

 
                       Limits are 	
                        varies from 0 to 1
                        varies from 0 to 
                       varies from 0 to 

  




            Put 
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