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MATHEMATICS III –– RING AND LINEAR ALGEBRA 
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ANSWER ALL QUESTIONS 

 

1. Prove that energy field is an integral domain. 

 

2. Show that the intersection of two ideals of a ring R  is an ideal of R . 

R  R   

3. If R  is a commutative ring with unity, then prove that every maximal ideal is a prime ideal. 

R  R  

 

4. Express the vector  5,2,1   as a linear combination of vectors  1,1,11 e ,  3,2,12 e , 
 1,1,23 e . 

 5,2,1    1,1,11 e ,  3,2,12 e ,  1,1,23 e  

5. It S  is a subset of vector space  FV  then prove that S  is a subspace of   SSLV  . 

 FV  S V S   SSL   

 

6. If 33: RRT   is invertible operator defined by    zyxyyxxzyxT  32,,2,,  then find 1T . 
33: RRT      zyxyyxxzyxT  32,,2,, 1T   

7. Find the characteristic equation of matrix 















413
620
501

A . 
















413
620
501

A   

8. State and prove Triangle inequality.  
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ANSWER ALL QUESTIONS 
 

1. (a) (i) Prove that Every finite integral domain is a field. 

 

  (ii) State and prove fundamental theorem of homomorphism of rings. 

 

 (b) (i) Show that a finite commutative ring without zero divisors is a field. 

 

  (ii) If M  is a maximal ideal of the ring of integers Z  then M  is generated by prime 
integer. 

M  Z  M  

 

2. (a) (i) Let W  be a subspace of a finite dimensional vector space  FV  then prove that 

  WVWV dimdim/dim  . 

 FV  W  

  WVWV dimdim/dim    

  (ii) Describe explicitly the linear transformation 22: RRT   such that    5,43,2 T  

and    0,00,1 T . Find  zyxT ,, . 

22: RRT     5,43,2 T     0,00,1 T   zyxT ,,  

 

 (b) (i) If  FU  and  FV  be two vector spaces. Let    FVFUT :  be a linear 

transformation. Then show that the range set  TR  is a subspace of  FV . 

 FU   FV     FVFUT :  

 TR  FV  

 



     

  (ii) Find the null space, range, rank and nullity of the transformation 22: RRT   
defined by    yyxyxyxT ,,,  . 

   yyxyxyxT ,,,   22: RRT   

 

3. (a) (i) Find the characteristics equation and Eigen values of 


















021
612
322

. 

 

  (ii) Show that the matrix 















400
030
013

A  is not diagonalizable. 

 

 (b) (i) State and prove Cayley Hamilton theorem. 

 

  (ii) If 

















201
335
212

A  verify Cayley – Hamilton theorem and hence find 1A . 


















201
335
212

A  

1A   

4. (a) (i) Show that in an inner product space, any orthogonal set of non-zero vectors is 
linearly independent. 

 

  (ii) State and prove Bessel’s inequality. 

 

 (b) Construct an ortho normal basis of 3R  using Gram – Schmidt orthogonalization process 

from       0,3,1,1,0,2,3,2,1B . 

      0,3,1,1,0,2,3,2,1B  

3R   

—————— 
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1. P.T. ½½ EE   

 ½½ EE 

2. Interpolate the missing figures in the following table. 

 

x : 0 1 2 3 4 5 

f(x) : 0 – 8 15 – 35 

3. Find the function whose first difference is 5119 2  xx . 

5119 2  xx

4. Write Bessel’s formula. 

 

5. Evaluate  

6

0 21 x

dx
 by using Simpson’s 

rd

3

1
 rule. 

 
rd

3

1
 

6

0 21 x

dx

6. Solve the equations  ,zyx 323   332  zyx , 42  zyx  by matrix inversion 

method. 

 ,zyx 323  332  zyx 42  zyx

7. Solve   001 2  y,y
dx

dy
 by Picard’s method. 

   001 2  y,y
dx

dy
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1.   Explain Regular Falsi method. 

 

2. (a) (i) Prove that 
22

22

2
11 







 
 . 

 
22

22

2
11 







 


(ii) State and prove Newton’s backward interpolation formula.   

 

(b) (i) Using Lagrange’s interpolation formula, find the form of the function  xy  from 

the following table. 

   xy  

 

x : 0 1 3 4 

y : –12 0 12 24 

(ii) State and prove Newton’s divided difference formula. 

  



   

(DSMAT32) 3

3. (a) (i) Use Sterling’s formula to find y at x = 32, given the following data. 

    x = 32 y  

x : 20 25 30 35 40 45 

y : 14.035 13.674 13.257 12.734 12.089 11.309 

  (ii) State and prove Bessel’s formula. 

 

 (b) (i) State and prove Gauss backward interpolation formula. 

  (ii) Use Gauss forward interpolation formula to find f(3.3) from the following table. 

x : 1 2 3 4 5 

y : 15.30 15.10 15.00 14.50 14.00 

    f(3.3) 

4. (a) (i) Evaluate 
1

0

2 dxxsin  correct to 4 decimals by Simpson’s 
rd

3

1
 rule taking 

   n = 10. 

 
3

1


1

0

2 dxxsin n

(ii) Find  4'f  from the following table 

 4'f

x : 1 2 4 8 10 

y : 0 1 5 21 27 

 (b) Find an approximate value of y  for 40.x   by Picard’s method given that 

  0022  y,yx
dx

dy
. 

    0022  y,yx
dx

dy
 40.x   y  
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5. (a) (i) Apply Regular Falsi method to solve the equation 013  xcosx . 

 013  xcosx

  (ii) Solve the following system by Gauss-Seidal method. 

 

   

2052

1524

1225





zyx

zyx

zyx

 (b) (i) Find the positive root of 0104  xx  by iteration method. 

0104  xx  

(ii) Solve the system of equations by Jacobi’s method 115;8314 2121  xxxx . 

 

—————— 
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1.  (a) Under certain conditions to be studied by you show that      Rpropstopt YVYVYV  . 

 

     Rpropstopt YVYVYV 

(b) In SRSWOR, the sample mean square is an unbiased estimate of the population mean 

square i.e   22 SSE  .  

SRSWOR

  22 SSE    

2. (a) Explain ANOVA one-way classification. 

  ANOVA 

(b) Explain ANOVA two-way classification. 

ANOVA  

3. (a) Explain the basic principles of experimental design. 

 

(b) What are the advantages and disadvantages of RBD? 

RBD  

4. (a) Give the importance of statistical quality control in industry. 

(b) Distinguish between control charts for variable and control charts for attributes. 
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1. (a) Explain the various crude and standardised death rates with merits and demerits. 

 

(b) Explain sources of population data. 

 

2. (a) What is an abridged life table? What are its components? 

 

(b) What are functions of NSSO? 

NSSO  

3. (a) What is a time series? What are the components of time series? 

 

(b) Explain ratio to trend method. 

 

4. (a) Explain base shifting and splicing. 

 

(b) What is meant by an index number? Write some of the uses of index numbers. 
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5.  (a) Define sampling fraction. 

 

 (b)  Define enumeration. 

   

 (c)  Define ANOVA. 

   ANOVA  

 (d)  Define SRSWR. 

  SRSWR

 (e)  Define Block 

 

 (f)  Define SQC. 

 SQC

 (g)  Define reproduction rates.  

 (h) What is the importance of a time series? 

  

 (i) Define whole sale price index number. 

 (j) Cost of living index number. 

   

———————— 
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1.  (a) Discuss the importance of O.R. 

 

 (b) Solve the following Assignment problem: 

 

 
Man 

 

 
 

Work 
 

 1 2 3 4 

I 12 30 21 15 

II 18 33 9 31 

III 44 25 24 21 

IV 24 30 28 14 

2. (a) Using graphical method solve the following LPP. 

LPP  

  Maximize 21 32 xxZ   

  S.T.C.  

    2– 21 xx  

    4, 22 xx  

    and 0, 21 xx  

 (b) Solve the following LPP using Simplex method. 

LPP  

  Maximize 21 48 xxZ   

  S.T.C.  

    2054 21  xx  

    233 21  xx  

    0, 21 xx ;  2x  unrestricted in sign.  
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3. (a) Explain two-person zero sum game and state the major limitations of the game theory. 

 

 (b) Find the saddle point and hence the solve the following game. 

 

 B1 B2 B3 B4 B5 

A1 3 2 4 5 6 

A2 1 7 3 4 5 

A3 7 2 0 3 1 

A4 5 6 4 5 7 

4. (a) Distinguish between CPM and PERT. What are the main advantages of CPM? 

CPM PERT CPM  

 (b) Write the rules of Network construction. 

 

5. (a) Using Newton’s forward formula, evaluate )6.1ƒ(  from the following data. 

)6.1ƒ(  

x 1 1.4 1.8 2.2 2.6 

ƒ(x) 3.412 4.823 5.964 6.501 7.815 

 (b) Given 221 u , 302 u , 824 u , 1067 u , 2068 u  find 6u  using Langrange’s 

interpolation formula. 

6u   

x 1 2 4 7 8 

u(x) 22 30 82 106 206 
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1. (a) Derive Trapezoidal rule. 

 

 (b) Evaluate 
12

0

dxy  using Weddle’s rule from the following table. 


12

0

dxy   

x 0 2 4 6 8 10 12 

y 0 22 30 27 18 7 0 

2. (a) Solve the following system by Gauss-Seidel method. 

    1225  zyx  

    1524  zyx  

     2052  zyx  

 

 (b) Use the Newton-Raphson method to obtain a root correct to three decimal places for the 
equation 0cos  xx . 

0cos  xx

 

3.  (a) Explain Entering numbers in M.S. Excel. 

M.S. Excel  

 (b) Explain about column charts in MS Excel. 

MS Excel
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4.  (a) Define O.R. 

 O.R  

 (b) Sequencing problem. 

  

 (c) Unbalanced assignment problem. 

  

 (d) What is strategy? 

  

 (e) Define a competitive game. 

  

 (f) Interpolation. 

  

 (g) Properties of Network. 

  

 (h) Write Langrange’s interpolation formulae. 

  

 (i) Flow chart. 

  

 (j) Define Data handling in Excel. 

 Excel  

———————— 
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1. What are the Components of Database Environment. 

 

2. Write about E-R Model and its constructs with suitable examples. 

 E-R 

3. Explain different types of constraints? 

 

4. Discuss about Client-Server Architecture? 

 

5. What are the basic Recovery Facilities? 

 

6. Define File processing system and explain drawbacks of File Processing    System? 

 

7. Describe the DDL and DML Commands. 

 DDL  DML  

8. Explain about Normalization.  

 

9. Explain about Dynamic SQL.  

 SQL 

10. Explain the capabilities of QBE. 

 QBE 
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1.   What is Conceptual Scheme? 

 

2. Costs and Risks of the Database. 

 

3. Entity Clustering.   

 

4. Data Dictionary.   

 

5. Definition of RDBMS.  

 RDBMS 

6. Server issues. 

 

7. SQL program structure.   

 SQL 

8. Trigger definition and examples.  

 

9. Information System? 

 

10. Deadlock.   

 

 
 
 

    
–––––––––––––– 
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1. Explain about Visual C++ windows development tools. 

C++  

2. Explain about project menu and tools menu in VC++. 

VC++  

3. Explain about windows fundamentals and programming concepts. 

 

4. Write about cursors and bitmaps. 
 

5. Explain about the fundamentals and the key features of MFC. 
MFC
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1.    How do you create a pie-chart application? 
 

2. Discuss about project menu and tools menu in VC++. 
VC++  

3. Explain about OLE features and specifications. 
OLE  

4. How do you create a container application in detail? 
 

5. Discuss about graph applications in class-wizards? 
 

—————— 


