
Course Code: CSSMM-01 Course Title Calculus Maximum Marks :

(Instructions) 

1. Attempt any three questions section A and Four questions section B. 

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words 

3. In each of the question No. 4 to 7 there are short answer questions answer should be 

given in 200 to 300 words. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

1.   

  State and prove Lagrange’s mean value theorem. 

 2. y = sin (m sin-1x)  (Y n)o   

  if  y = sin (msin1x) then find (Y n)o 

 3.  %  

  Find : 

  (a)  Sinx
(Cotx)

tanx
 (Cosx)

dx

d


 

  
 y = log (1 + sinx)  

  

  (b) Expand y = log (1 + sinx) by Maclaurin’s theorem. 



             4.  

State and prove Roll’s theorem. 

 5. f : IR  IR 

                            f (x) = {x      x  

                                0      x  
 

 Investigate the continuity for the realvalued function f : IR   IR 

     
                    
                      

  

         6.  y = [log (x + √x2 + 1)]2  (yn)0 

If  y = [log (x + √x
2
 + 1)]

2
then find the value of  (yn)0 

        
         

  
  

 

 
 

Show that          
         

  
  

 

 
 

  
 

   

Define asymptote of a curve and hence find asymptotes of the curve   
 

   
 

            
 

 
 

         
 

   

   If             
 

 
 

 show that            
 

   
   

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

 [0, 
 

 
] f(n) =  x(x-1) (x-2)

Verify lagrange’s theorem for the function f(n) =  x(x-1) (x-2) in [0, 
 

 
 ] 



2-     
     

 
 

 

   

Evaluate :    
     

 
 

 

  
 

 

           
   

  
 

    

  
 

    

  
        

 Using Taylor’s theorem prove that  

           
   

  
 

    

  
 

    

  
        

                
 

 
 

        
 

   

 If                    
 

 
 

  then show that         
 

   
 

5-   

Evaluate. 

 

  Discuss the continuity of f(x) at x = a. 

  f(x)   x = a 

  

 






















a x 
x 

2 
a 

a 

a x o 

a x a 
a 

2 
x 

F(x) 

 

7-   

  Differentiate. 
2x

1/

4
x1

Cosx
x

2e



















 

8.  x = 2  f(x) = 3x4  6x2 + 5x + 9   











2

lim

x

tanx
ox



     Expand f(x) + 3x4  6x2 + 5x + 9 in Taylor series about the point X = 2  

 

9.  x = a (t - cost),  y = a (t + cost)   
    Draw the graph of the function  x = a (t - cost),  y = a (t + cost) 

 

10.  y = xn - 1 log x   
      If y = xn - 1 log x, then find nth derivative.  

(log e
x
) 

sin x
x

Q.No. 4 : Find 
  

  
 of function (log e

x
) 

sin x
with respect to x. 

[-3,1] f(x)=             

Q.No. 5 : Verify Rolle’s theorm for the function f(x)=              in the interval [-3,1] 

3/8
th  

 

   
   

 

 

Q.No. 6 : Using Simpson’s  3/8
th

rule evaluate  
 

   
   

 

 
 

y= e
an

 sinbn                    

Q.No. 7 :  If y= e
an

 sinbn prove that                        .    

 

 



 

Course Code: CSSMM-02 Course Title Linear Algebra Maximum Marks :

(Instructions) 

1. Attempt any three questions section A and Four questions section B. 

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words 

3. In each of the question No. 4 to 7 there are short answer questions answer should be 

given in 200 to 300 words. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 1. V  T : V  V1   

V = T T 

  If V is a finite dimensional vector space and T : V  V1 is a linear map, then prove that  Lim V = rank 

T + nullity T 

 2.  T : IR3  IR3, T (x, y, z) = (2x + y, y-z, 2y + 4z) 

T 

  Find all eign values and eign vectors of a linear transformation T : IR3  IR3, defined as T (x, y, z) = 

(2x + y, y-z, 2y + 4z). Is T diagonolizatble? 



 3. a b (V, < > 

)    

              <a, b >   <   a      b  . 

  Define the norm of a vector in an inner product space. If a and b are two linearly independent vectors 

of an inner product space (V, < >), then prove that  

              <a, b >   <   a      b  . 

w w (w1 

+ w2) =  w1  w2 – (w1   w2)

If w1 and w2 are any two finite subspaces of a vector space V then show that  

 dim (w1 + w2) = dim w1 + dim w2 – dim (w1    w2) 

2 A B

(a) (A+B) = A + B 

(b) (AB) = (BA) 

For two square matrices A and B show that  

 trace (A+B) = trace A + trace B 

 trace (AB)   = (trace BA) 

3 

State and prove Bessel’s inequality in and Inner product space. 

W1, W2 F dim (W1) = m dim (W2) = n

 dim (W1 and W2) = dim (W1) + dim (W2)- dim (W1  W2) 

Q.No. 1:  If W1 and W2 be two vector spaces over the same field F. If dim (W1) = m and dim 

(W2) = n  then show that dim (W1 and W2) = dim (W1) + dim (W2)- dim (W1  W2) 

A=  
   
   
   

 

Q.No. 2  Find the eigen Values and eigen vectors of thel matrix A=  
   
   
   

       



IR
2 

f f                                

                                            P

Q.No. 3 : Let f be a bilenear form of IR
2 
defined as f                                

           then find a                                      matrix P with respect to B1 
and B2.  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

  

 4.    

  Prove that the characteristics roots of a complex hermitian matrix are all real. 

 5.   T : IR2  IR3 , T (x, y) = (x + y, x - y, y) T 

  

  If a map T : IR2  IR3 be defined by  T (x, y) = (x + y, x - y, y) is linear, find rank and nullity of T. 

 6. f, IR2   

  f (x, y) = (x
1
 - y

1
)2 + x

1 
y

2
     ,  x = (x

1
 , x

2 
)      and        y = (y

1 
, y

2
) 

  f 

  A function f is defined on IR2 as follows : 

  f (x, y) = (x
1
 - y

1
)2 + x

1 
y

2
     , where x = (x

1
 - x

2
)    and    y = (y

1 
, y

2
) 

  If f a liulinear forms ? Verify. 

 7. V F  V = 

{ o } V   

  Let V be a vector space over a field F such that it has no proper subspace. Then show that either  

V = { o } or dim  V = 1. 

B P-1 B P

Show that the characteristic roots of matrix B and matrix p
-1

 B P are same. 

 5 T : IR2
IR

2 

 T (x1, x2) = (1+ x1, x2) 



 T (x1, x2) = (x2, x1) 

which of the following is a linear transformation where T : IR
2
IR

2 

 a T (x1, x2) = (1+ x1, x2) 

 b T (x1, x2) = (x2, x1) 

6 

Prove that a linear transformation on vector space is diagonalizable if the 

eigen values of the transformation are as much equal as dim of vector space.     

7 F A, n

f : F   F F   

  f (X,Y) = X
t
  AY   

          If F is a vector space of column vectors and A be a square matrix of order n  

          then show that  f : F   F  F  where f (X,Y) = X
t
  AY is a bilinear form on  

          vector space. 

Q.No. 4 : Prove that eigen values of similar matrices are similar.    

Q.No. 5 : Define Symmetric difference of two sets. Show that symmetric differences is as 

sociative.    

     A c X, B c X           C             

Q.No. 6 : Let       be a map. Let A c X, B c X   then show that        C              

Q.No. 7 :  Define inner product space with an example.    

 



 

Course Code: CSSMM-04 Course Title Elementry Algebra Maximum Marks :

(Instructions) 

1. Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

  

 1. a, b, c

bc

b c

ca

c a

ab

a b

1

2
 (a b c)








  

 

  (a) If  a, b, c  are positive and unequal, then show that   

bc

b c

ca

c a

ab

a b

1

2
 (a b c)








  

 

  

             x4  – 5x3 + 7x2  – 5x + 1 = 0. 

            (b) Solve : x4  – 5x3 + 7x2  – 5x + 1 = 0 

   

 2. 

 x + y + 2z x y = 2 (x + y + z)3 

 z y + z  + 2x y 

 z x z + x + 2y 

 

 (a) Prove that  

 x + y + 2z x y = 2 (x + y + z)3 

 z y + z  + 2x y 

 z x z + x + 2y 



  

 

 x3  +  3px2  +  3qx  +  r  =  o

2q
3
 = r (3pq - r) . 

  (b) If the roots of the equation    x3  +  3px2  +  3qx  +  r  =  o are is harmonic progression, the prove that 

                 2q3 = r (3pq - r) . 

  

 3.   µ   

x + y + z = 6 

x - 2y + 3z = 10 

x + 2y + 2z = µ 

  (i)

      (ii)

      (iii)

  For what values of  and µ the system of equations has  

x + y + z = 6 

x - 2y + 3z = 10 

x + 2y + 2z = µ 

         (i) No solution. 

         (ii) A unique solution. 

        (iii) On infinite solutions. 

 

(a)               

Solve the equation                

   (b)                
Solve the cubic equation                by Cardano’s method. 

5 (a) 

x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0  4x – 2y – 5z = 0  

Find all the solutions of the system of equations   

 x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0 and  4x – 2y – 5z = 0 

  (b)                   
          

If       such that            , then Prove that           

6 (a)                    

Solve the biquadratic equation                    



(b)   n 

      
 
       

 
         

  

 
 

If n is a positive integer then prove that  

      
 
       

 
         

  

 
 

Solve with the help of carmor’s rule the simuttaneons egns,   

x+y+z = 3 

x+2y+3z= 4 

x+4y+9z = 6

 H  T

 I H I H  T T I

8.   In a survey of 60 people, it was found that 25 people read Newspaper H, 26 read Newspaper 

T, 26 read Newspaper I, 9 read both H & I, 11 read both H and T, 8 read both T and I, 3 read all 

these news paper.  Find number of people who read at leas one of the newspaper.   

A B  
   

   
 
  

     

     Find the values of A and B, if     
   

   
 
  

     

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 1. Sin6  Cos    

  Express Sin6 in terms of multiple of Cos .  

   

 2.   ,   ,   x4 - 3x - 6 = 0  4 + 4   



  If ,  are roots of the equation   x3 - 3x - 6 = 0   then find the value of 4 + 4. 

   

 3.  72x 
+ 2.7

 x
 - 15 = 0 

  Solve : 72x + 2.7 x - 15 = 0  

   

 4. A  B = A  B    A = B  

  Prove that - A  B = A  B if    A = B  

   

 5.   (a + ib)   

  Express  in the form a + ib.  

   

 6. n

   
6

nÐ
Cos

1n
2

n
13

n
i3




 

  If n is a + Ve integer, then prove that 

 

   
 

                                           
 

 
     

  

 
 

Prove that                                             
 

 
     

  

 
 

                    

Prove that                      

                   

If    are roots            of then find the value of       

          Z

What is locus of the points Z represented by            

        

Find the polor form of complex number          

 53i1

 53i1

   
6

nΠ
Cos

14
2

n
13

n
i3






              

Solve the following system of ineqvations.                 

w1, w2   (1+ 5w
2
 + w

4
) (1+5w+w

2
) (5+w+w

2
) = 64 

If w1, w2 are three cule roots of unity prove that (1+ 5w
2
 + w

4
) (1+5w+w

2
) (5+w+w

2
) = 64  

ax
2
 -3x +1 = 0 2+i a

If eqnation ax
2
 -3x +1 = 0 has one root as 2+i then find the value of a.  

 



 

Course Code: CSSMM-05 Course Title Analytical Geometry Maximum Marks :

(Instructions) 

1. Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 
   

 1. Find the equation of tangent at (r1, 1) to the conic 

  



r
1 eco  

 

   


r
1 eco  dk (r1, 1) 

 

 2. Find the shortest distance between the Lines   

      

 3. Find the equation of the cone whose generating curve is  
X2 + Y2 + Z2 = a2 and X + Y + Z = 1, whose vertex is  
(O, O, O).  

   X2 + Y2 + Z2 = a2  X + Y + Z = 1  Vertex  (O, 

O, O)  

4. 

x
2
 + y

2
 + z

2
 = 4, x+y+z =1

  Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle x2
 + 

y
2
 + z

2
 = 4, x+y+z =1 . 


 dscrandbtar


 btar


 dscr



5. 
  

   
  

  
 

  

  
   

                        

Prove that the locus of the perpendicular drawn from the centre of the ellipsoid 
  

   
  

  
 

  

  
   to the tangle planes is                         

6. 
   

  
 

   

 
 

 

 
  
   

  
 

 

 
 

   

 

Find the length and equation of the common perpendicular to the lines
   

  
 

   

 
 

 

 
 

and 
   

  
 

 

 
 

   

 
  

7. PSP’ P  P’

      
      

    
  

If PSP’ is a local chord of a conic, then prove that the angle between the target at P and P’ is : 

      
      

    
  where r is the angle between the chord and the axis. 

8. 
 

 
            

 

 
         

           

Prove that 
 

 
            the line will touch cone

 

 
          if            .   

9. r1 r2

     

   
    

 

If two sphere of radii r1  and r2 cut or thogonally. Prove that the vadius of the common circle is  
     

   
    

 
  .

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

 

     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 



1.  
1

r
 = acos + bsin.  

Find the eccentricity and length of latus rectum of the conic  
1

r
 = acos + b sin.  

2.  (1, - 1, 2)  2x + 3y - 4z = 8  3x - 2y + 3z 

= 6  

Find the equation of a plane which passes through (1, - 1, 2) and which is perpendicular to the planes 2x + 

3y - 4z = 8 and 3x - 2y + 3z = 6  

3.  (a, o, o), (o, b, o), (o, o, c)  (o, o, o).  

Find the equation of the sphere passing (a, o, o), (o, b, o),  (o, o, c) and (o, o, o).  

4.  2x2 + 2y2 + 2z2 + 2x + 3y + 4z + 22 = 0 (-1, -2, 3) 

Find the equation of the tangent at (-1, -2, 3) to the sphere  2x2 + 2y2 + 2z2 + 2x + 3y + 4z + 22 = 0  

5. r1  r2

Find the radius of circle of inter-sector of two spheres having radic r1 and r2 and cutting 

each other or thogonally. 

6.                              

Trace the conic                              

7. 
 

 
          

Find the locus of the point of inter-section of two perpendicular tangents to the conic 
 

 
          

8. 
  

 
 

  

 
 

  

  
   

Find the equation to the generating lines of the hyperboloid
  

 
 

  

 
 

  

  
   at the point 

(2,3,4) 

9.                        

                   

Show that the equation of the sphere passing through the origin and points 

               and        is                      

10. 

Find the equation of the line passing through the points (1,2,3) and (2,3,5).   

11. 
 

 
  

   

 
  

   

 



Find the equation of the perpendicular drawn from the point (3,-1,11) to the line 
 

 
  

   

 
  

   

 
  

12. l, m, n            

If l,m,n are direction cosines of a line, then prove that             

 



 

Course Code: CSSMM-06 Course Title Abstract Algebra Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 

1. roots   

Show that 6th roots of unity is an abelian group with respect to multiplication of complex 
numbers.  

 

2.   

Show that a finite commutative integral domain is a field.  
  

3.  semigroup

Show that every finite semigroup in which cancellation laws hold, is a group but 
converse is not true. 

 

4. 

State and Prove fundamental theorem of group homomorphism.  

5. 

Show that every finite integral domain is a field. 



6. G M H, G

                

Let N be a normal subgroups of a group G  and H be a subgroup of G then show that: (i) 

    is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of 

HN.  

7.  

State and Prove fundamental theorem of group homomorphism.  

8. (Z, +)

Prove that ay infinite groups is isomorphic to  (Z, +).     

 

9. 

Prove that every finite integral domain is a field.   

  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1.   

Give an example of an abelian group which is not cyclic.  

 

2.  (S3,)  (Z 6, +)   

Is (S3,) and (Z 6, +) isomorphic? If yes, give reasons.  

 

3.  prima ideal,  (R, + , .) 

Is every prime ideala, maximal ideal in a ring (R, + , ')  

 

4. (Z12, +)    

Give all sub groups of (Z12, +)   

 

5.   

State and prove Lagrange’s theorem.   



6.   

Show that in a group Gidentity and inverse of an element are always unique in G.  

7. f: G1  G2  kernel (f) G1

Let f: G1  G2 be a group homomorphism then show that kernel f is a normal subgroup of 

G1. 

8. H  K  o (HK) = 
         

      

If H and K are finite subgroups of a group G then show that o (HK) = 
         

      
 

 

9. f: x y A,B, X                  

If f: x y and A, B are subsets of X. then prove that                  

 

10. 

Give an example of a non-cyclic group whose all subgroups are cyclic. 

11. I R  R/I {I+a: a  R}

Let I be an ideal of a ring R then show that R/I {I+a: a  R}form a ring. 

12. 

Prove that product of two primitive polynomials is also a primitive polynomial. 

13. 

Give an example noncycle group whose all subgroups are cyclic. 

     

14. Z 20

Find all zero divisor elements of Z  20. 

 

15. 

Define unique factorization domain with example.  

 

16. G  G| Z(G) Z(G), G 

Prove that if G is abelian then G| Z(G)  is cyclic where Z(G) is centre of G. 



 

Course Code: CSSMM-08 Course Title Differential Equations Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 1. Solve the differential equation.  

  

 

 2. Show that the differential equation 

 

  is a parameter is self orthogonal. 

  

 ,

 

 3. Solve the differential equation.  

  

 

mylx
dt

dz

lx,nz
dt

dx
,nzmy

dt

dx





λ,1

λ2b

2Y

λ
2

a

2
x








λ,1

λ2b

2Y

λ
2

a

2
x








2t
e2y3x

dt

dy
,t3y2x

dt

dx




4.  

                                                 

Solve the differential equation:  

                                                 

 

5.  

   

   
         

  

  
              

Solve the following differential equation by the method variation of parameters. 

   

   
         

  

  
              

  

6. 
  

  
 

  

  
                 

  

  
 

  

  
                 

Solve the differential equation.  
  

  
 

  

  
                  

  

  
 

  

  
                 

7. Solve    (a)   
  

  
                   

(b) solve  (1+y
2
)  dx  = (tan

-1
 y-x) dy. 

8.  Solve    (a)     
  

  
                  

(b)    
     

     
    

  
             

9. Solve    (a)     
  

     
  

  

     
  

  

     

                 (b)                                

 



Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

                  
  

  
  

Solve the differential equation:                  
  

  
   

 Solve               
  

  

 Solve
   

     
  

  
          

 Solve      

     
  

  
            

 Solve
  

     
  

  

     
  

  

     

 Solve
  

          
  

   
  

  

   

 Solve      
   

                   
 

 
  
  

  
            

 

 

 Solve
   

   
         and 

   

   
        

 Solve r + (a+b) & + abt = xy 

 Solve  
  

   

    
         

       
         

 

 Solve the differential equation.  

 

 Solve  

    

y)(xm

ndz

x)-(zn

mdydx

z)-(ymn 





2 z 2 y 2 x 

dz 

2 x 

dy 
2 

y 

dx 
  



 

Course Code: CSSMM-09 Course Title Real Analysis Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 1.(a)         

  Evaluate              

  Y
1/m

 + Y
-1/m

 = 2x  (x
2
 - 1) Yn + 2 +(2n + 1) XYn + 1 + (n

2
 - 

m
2
) Yn = o,  Yn  , Y 

 (b) If Y
1/m

 + Y
-1/m

 2x  , prove that (x
2
 - 1) Yn + 2 +(2n + 1) xyn+1  +(n

2
 - m

2
)  Yn = 0 , 

  where Yn denotes the nth derivative of Y. 

 

 2.  
 

 
 

c)   

 (a) Find the least upper bound and greatest lower bound of the sequence  where 

  

  
 

,
Qn

1

2

1

1n

1
na 







n
  

 

 

 
x

ex
1

x1
ox

im 



 
x

ex
1

x1
ox

im 



  ,na
,

n

1
na 

  ,na

,
n

1
na 

  ,na



 (b) Show that the sequence 
 
where ,

2n

1

2

1

1n

1
na 







n
 is convergent. 

 3.    x + 
o)>(x.................3

1

2

1
1

x2

1
1

x 






  

  (a) Test the convergence of the series  x + 
o)>(x.................3

1

2

1
1

x2

1
1

x 







 

  
. 

  

 (b) State and prove leibnitz test for the series 
.
 

 
 

           
     

      

Evaluate :           
     

      

      
 

 
      

 

 
 
 

                   

       n

If,       
 

 
      

 

 
 
 

prove that                           where yn 

denotes the n
th

 derivation of y with respect to x.  

 

   
    

  
 

    

  
          

Test the convergence of the series   
    

  
 

    

  
          

State and prove Cauchy’s Mean Value theorem.  

 

          
 

 
 

 

 
      

 

 
 

Show that the sequence     , where     
 

 
 

 

 
      

 

 
 is not convergent.  

          
 

 

Find the least uppex bound and greatest lower bound of the sequence     , where   

  
 

 
  

 

[0,1]  

 (a)  Show that set of real numbers in [0,1] is un bounded.    

                 (b)  
   

       
 

  ,na

na
n

1)(

na
n

1)(



                  Test the convergence of the sequence.  
   

       
  

(a) lim     
             

  

f(x) = sin (1/3x)   (0,1]  

               (b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].    

State and prove Cauchy mean value theorem.    

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 
1. 

   
 

  Show that :  

   

2.  f(x)  

2x1,34x

xo,45x
f(x)







I


 
   

   Discuss the continuity of the function f(x), where  
 

2x1,34x

xo,45x
f(x)







l






 
   
 

3.  X > O,  

\
QX1

e10xlog
1)(x10log 


 

 
  With the help of Cauchy’s mean value theorem, show that if  x > 0,   
 

  ........
4

x
12

13
x

6

12
x

2

1
xxSin1log 

  ........
4

x
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4.  {fn},  

 

  

  Test for uniform convergence, the sequance   
  {fn}, where 
 

 
 

5. f  g, [a, b]  f(x) < g (x)  X [a,b},    
 

dx.g(x)
b
axdf(x)

b
a   

   
  If f and g are integrable in [a, b] and f(x) < g (x)  X [a,b}, prove that   

dx.g(x)
b
axdf(x)

b
a   

 
   
 

6. 

 
  IR  

 
Show that the series   

 
  Converges uniformly on IR.  
   
   

 

            
   

  
 

    

  
 

    

  
     

Show that             
   

  
 

    

  
 

    

  
     

       
          

          
                

Discuss the continuity of the function       
          

          
              

  
 

        
         

   

Test for uniform convergence the series  
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Show that the series                                 converyrs uniformly 

in if      

             
  

   
 

  

 
   

  

 
  

   
     

           

If                be real number such that 
  

   
 

  

 
   

  

 
   then show that there 

exists at least one root of the equation    
     

            between 0 and 1.  

                          

                   
 

 

 

 

If function            be Rirmann integrable, then prove that                 

is fixed is also rirmann integrabl and                    
 

 

 

 
 

 Show that             
   

  
 

    

  
  

    

  
     

Show that:                 
   

  
 

    

  
  

    

  
     

      
 

 
 

Test the convergence of the series       
 

 
 .  

   
            

  

Evaluable :    
            

  
 

Show that arbitrary union of open sets is open.   

 



 

Course Code: CSSMM-10 Course Title Numerical Analysis Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

1. Polynomial

  

Applying Lagrange’s formula, find a cubic polynomial which approximates the 
following data   

  

X -2 -1 2 3 

Y(x) -12 -8 3 5 

 

2. x e
x
 e

x  x = 0.644   

From the given table of x and ex, find the value of ex  

when x = 0.644.  

   

X 0.61 0.62 0.63 0.64 0.65 0.66 0.67 

y = ex 1.840431 1.858928 1.877610 1.896481 1.915541 1.934792 1.954237 

 

3.   

  Solve the following system of equations by cramer’s rule :  

2x +   y +   z   = 10 

3x + 2y + 3z   = 18 

x   + 4y + 9z   = 16 

 



4.  

Show that Newton-Raphison method has a convergence of order two.  

 

5. (Given )  

x 1 2 3 4 5 6 7 8 

f(x) 1 8 27 64 125 216 343 512 

 

Find) f

 

6.  

Using Lagrange formula for interpolation and  

x 0 1 2 3 4 

f(x)  3 6 11 18 27 

  

 find the function (fx). 

 

7.  

Using simplex method solve the problem.  

                 Max Z = 2x1 +5x2 + 7x3. Subject to   3x1+2x2+4x3  100 

                               X1+4x2+ 2x2   100 

                               X1+x2+3x3     100, x1  , x2   0,   x3  0.  

8. 

Solve the transportation problem.  

 To  

From 1 2 3 supply 

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6 2 14 

Demand 7 9 18 34 

 

9. 

Solve the minimal assignment problem.  

                    



Man  

Job   

1 2 3 4 

I.  12 30 21 15 

II.  18 33 9 31 

III.  44 25 24 21 

IV.  23 30 28 14 

 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

1.  
 

 
 

  

Evaluate the integral  by Simpson’s 
 
rule.  

2.     

Evaluate  by Newton - Raphson method correct to four decimal places.  

  

3.   

Explain the inverse power method in matrix.  

  

4.   

Explain Lagrange’s mean vlaue theorem.  

  

5.   

Using Lagrange’s interpolation formula, find the form of the function fromt he given 
table :  

 X 0 1 3 4 

Y -12 0 12 24 

6. 
Find inverse of the matrix :  

   
 5 -2 4 

A = -2 1 1 

 4 1 0 

 

3

1
dx

x
e

2.5
1
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x

e
2.5
1

rd
3

1

38

38



7.  

State and prove intermediate Value them. 

8.  
  

    
  

 

 
 

Find 
  

    
  

 

 
 by using simson’s 1/3 and 3/8.  

9. y x=0.1 x=0.2  

x=0 y=1
  

  
    

Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0  

when y=1 and 
  

  
     

10. 

   
    
   
     

 

By LU decom position method Find invrse of the matix when 

   
    
   
     

 

11. 

Write the sales man problems.   

    

12. 

Explain applications of game theory. 

  

13. 

Write uses of operation research.   

 

14. 

Explain Hungnrium method for assignment problem.  

 



 

Course Code: CSSMM-12 Course Title Linear Programming Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 

1.   

Using simplex method solve the problem. 

Max Z = 2x1 + 5x2 + 7x3 

Subject to 3x1 + 2x2 + 4x3 < 100 

x1 + 4x2 + 2x3 <  100 

x1 + x2 + 3x3 < 100, x1 >, 0, x2 >, O, x3 > O. 

 

2.   

Solve the minimal assignment problem 

 

 



3.   

                Explain the Euclidean Space. 

  

 Define and explain the terms

Invrse of Matrix

Slack Variable

Bounded and unbounded set

 Write down the dual of the problem and solve it

Minimize  Z= 2x1+3x2+5x3  

 Subject to  5x1+6x2-x3  3 

-2x1+x2+3x3   2 

x1+5x2-3x3   1 

-3x1+3x2-7x3   b 

6. Solve the cost minimizing assignment where cost matrix is given by-  

 m1 m2 m3 m4 

J1 2 5 7 9 

J2 4 9 10 1 

J3 7 3 5 8 

J4 8 2 4 9 
 

7.   

Explain the Euclidean Space. 

 

8.   

What is Artificial Variable Method? Explain it. 

 

9.   

Explain about the Special Structure of the Transportation Problem? 

 

  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words.

 

1.   

Write uses of operation research. 

 



2.   

Explain Hungnrium method for assignment problem. 

 

3.   

Explain applicationof game theory. 

 

4.   

  Solve the LPP Problem by graphical method. 

  Max Z = 8X1 + 7X2 

  Subject to 3x1 + x2 <  66000 

                     x1 + x2 <  45000 

                     x1 <  20000 

                     x2 <  40000, x1 >, o, X1 >, O. 

 

5.   

            Write the sales Man problems. 

 

6.   

  Write short notes. 

  (i)  

     Feasible solution 

  (ii)  

     Primal and Dual solution 

  (iii) 

  Optimization problem in two variables. 

 

7. Solve by graphical method. 

Minimize  Z= 20x+10y  

Subject to  x+2y  40 

3x+y   30 

4x+3y   60 

8. (Show that)                      is convex set. 

9. (Show that)                               is Linearly dependent. 

10.  

Write uses of operation research in  life science. 

11. 

  

Prove that all feasible salutation of Linear Programming Problems is convex Set? 

12.   

               Write the short note on Hyper Plane and Half Spaces 

 

 


