
  

H–185 

(Assignment Work)

Operations Research   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA 

l=h; dk;Z& 1 
(Assignment—1) 

Section—A 

1. A card is selected from a pack of 52 cards. What is the probability that it is a King ? 

2. A bag contains 5 white and 12 black balls. One ball is drawn from the bag randomly. What 

is the probability that it is white ? 

3. What is the objective of an inventory problem ? 

4. What is depreciation ratio ? 

5. Define optimal solution of a LPP. 

6. What is convex set ? 

7. Define connected graph. 

8. Define most likely time in a probabilistic PERT network. 



  

Section—B 

9. Find the probability of obtaining a total of 6 in a single throw of two dice. 

10. Write 5 properties of normal distribution. 

11. Find the generating function of the sequence whose general term is Ak, k = 0, 1, 2, 3, ......... . 

12. Define slack and surplus variables in an LPP. 

13. Prove that intersection of two convex sets is also a convex set. 

14. Explain the difference between a transportation problem and an assignment problem. 

l=h; dk;Z& 2 
(Assignment—2) 

Section—C 

15. Six dice are thrown 729 times. How many times do you expect at least three dice show a 5 

or 6 ? 

16. A manufacturer has to supply his customer with  

600 units of his product per year. Shortage are not allowed and the storage cost is ` 0.60 per 

unit per year. The set up cost per run is ` 80. Find the optimum run size and the minimum 

average yearly cost. 

17. Find all the basic solutions of the following system : 

1 2 32 4x x x     

1 2 32 5 5x x x     

and prove that they are non-degenerate. 

18. Prove that every extreme point of the convex set of feasible solutions is a BFS. 

l=h; dk;Z& 3 
(Assignment—3) 

Section—D 

19. Derive an economic lot-size formula, and the minimum average cost under the assumptions : 

(i)   = demand for the product in one unit of time 

(ii) Production rate is finite 

(iii) Lead time is zero 

(iv) P = price of one item of product in rupees 



  

(v) I = cost of carrying one rupee to the inventory for one year 

(vi) C3 = set up cost per order 

(vii) Shortage not allowed 

20. Solve the following by graphical method : 

Max. : 

1 2Z 5 7x x    

s.t. : 

1 2 4x x    

1 23 8 24x x    

1 210 7 35x x    

and 1 2, 0x x  . 

21. Determine the optimal transportation plan from the following table given the plant to market 

shipping costs, and quantities required at each market and available at each plant : 

Plant W1 W2 W3 W4 Availability 

F1 11 20 7 8 50 

F2 21 16 10 12 40 

F3 8 12 18 9 70 

Requirement 30 25 35 40  

22. State and prove the necessary and sufficient condition for the existence of feasible solution 

in a transportation problem. 

l=h; dk;Z&4 
(Assignment—4) 

Section—E 

23. Machine A costs ` 9,000. Annual operating costs ` 200 for the first year and then increased 

by ` 2,000 every year. Assume that the machine has no resale value when replaced. 

Determine when the machine should be replaced. 

Machine B cost ` 10,000. Annual operating costs are  

` 400 for the first year, and then increased by ` 800 every year. You have a machine of type 

A which is one year old. When it should be replaced by Machine B ? 



  

24. Solve by Simplex Method : 

Max. : 

1 2 3Z 5 2 3x x x     

s.t. : 

1 2 32 2 2x x x     

1 23 4 3x x    

2 33 5x x    

and 1 2 3, , 0x x x  . 

 

 

 

 

 

 
 
 
 

 

 
 

 



  

H–186 

(Assignment Work)

Complex Analysis   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA  

l=h; dk;Z&1 
(Assignment—1) 

Section—A 

1. The reciprocal of a + ib is equal to ................. . 

2. arg  
3 3

2 2

i i

i i

     
 = 

3. The principal argument of – x (where x > 0), is ........... . 

4. A function u (x, y) is said to be harmonic if ............. 

5. If f (z) = u + iv is analytic and u =  2 21
log

2
x y ,  

then V = ..................... . 

6. 2
CS ,z dz where C is the circle with centre O and radius 2 equals .............. . 



  

7. The analytic part of Laurent’s series is ............... . 

8. The coefficient of 
1

z
 in the Laurent’s series of 

2

sin 2z

z  
is ................ . 

Section—B 

9. Prove that : 

                            1 2 1 2z z z z   . 

10. Show that the triangles whose vertices are 1 2 3, ,z z z and 1 2 3, ,z z z    are directly similar, if : 

1 1

2 2

3 3

1

1

1

z z

z z

z z





 

= 0 

11. Show that the function f (z) = zn, where n is a positive integer is an analytic function. 

12. Evaluate :  

(2,4) 2
(0,3)

[2 ) (3 ) ]y x dx x y dy    

 
using the substitution x = 2t, y = t2 + 3. 

13. Evaluate 
2

2C

4

( 9)

z
az

z z



 , where C is the circle 

| z | = 1. 

14. Show that a function which has no singularity in the finite part of the plane and has a pole of 

order n at infinity is a polynomial of degree n. 

l=h; dk;Z&2 
(Assignment—2) 

Section—C 

15. Find the moduli and argument of the following complex numbers : 

(i) 
2

2

3

i

i

 
  

 

(ii) 
2

2

4 (1 )

i

i i


 

 



  

16. Prove that 
1

1

z

z




= const and amp 
1

1

z

z

 
  

= const. are orthogonal circles. 

17. State and prove Cauchy’s Fundamental Theorem. 

18. Find the zeros and discuss the nature of singularities of f (z) = 
2

2z

z


sin 

1

1z 
. 

l=h; dk;Z&3 
(Assignment—3) 

Section—D 

19. Show that the function f(z) = xy + iy is everywhere continuous but is not analytic. 

20. Evaluate 
L

dz

z , where L represents the square described in the positive sense with sides 

parallel to the axes and of length 2a and having its centre at the origin. 
21. Verify Cauchy’s theorem for the function 5 sin 2z, if C is the square with vertices at 1 ± i, – 

1 ± i. 
22. What kind of singularity have the following functions ? 

(i) 
2

cot

( )

z

z a




at z = 0, z =  

(ii) sin 
1

1 z
at z = 1 

(iii) cosec 
1

z
 at z = 0 

l=h; dk;Z&4 
(Assignment—4) 

Section—E 

23. State and prove Cauchy-Goursat Theorem. 

24. State and prove Liouville’s theorem. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



  

H–187 

(Assignment Work)

Mathematical Statistics   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA 

  
l=h; dk;Z&1 

(Assignment—1) 

Section—A 

1. Arithmetic mean of first n natural numbers  is ................... . 

2. Empirical relation between measures of dispersion is ................. . 

3. What is the probability that a non-leap year has 53 Sundays ? 

4. Probable Error (PE) of correlation coefficient r is ..................... . 

5. Two regression lines are perpendicular, if ................... . 

6. If r12 = 0.86, r13 = 0.65, r23 = 0.72, then r12.3 = ............. . 

7. The operators E and   are related as .............. . 

8. If R12.3 = 1, then R3.12 = ............... . 



  

Section—B 

9. Find the Geometric Mean of the series 1, 2, 4, ........ 2n. 

10. There are four letters and four addressed envelopes. Find the chance that all letters are not 

dispatched in the right envelopes. 

11. If x and y are two correlated variables with same S. D. and the correlation coefficient r, 

show that the correlation between x and x + y is 
1

2

r 
 
 

. 

12. Show that the correlation coefficient between the residuals x1.23 and x2.13 is equal and 

opposite to that between x1.3 and x2.3. 

13. Find the difference between 
2

E
xu

 
 
 

 and 
2

E
x

x

u

u


 when 3

xu x . 

14. If r12 = 0.8, r13 = – 0.7, r23 = – 0.9, then R1(23) = ? 

l=h; dk;Z&2 
(Assignment—2) 

Section—C 

15. What is the importance of classification and tabulation in statistics ? Mention the 

considerations in deciding the class limits and class intervals. 

16. For any two events A and B establish the relations as shown below : 

(i) P(A B) 1 P(A) P(B/A)     

(ii) P(A/B) 1 P(A/B)    

17. To show that coefficient of correlation lies between – 1 and 1. 

18. Prove that : 

1 1
2

(tan ) tan
1

h
x

xh x
      

  
  

where h is the interval of differencing. 

l=h; dk;Z&3 

(Assignment—3) 

Section—D 



  

19. Find the mode and median for the following distribution : 

Variable Frequency 

0—5 2 

5—10 5 

10—15 7 

15—20 13 

20—25 21 

25—30 16 

30—35 8 

35—40 3 

20. A five figure numbers is formed by the digits 0, 1, 2, 3, 4. Find the probability that the 

number so formed is divisible by 4. 

21. The necessary and sufficient condition that the three regression planes in the case of 

trivariate distribution coincide is : 

2 2 2
23 31 12 23 31 122 1r r r r r r    . 

22. What is the chain index number ? Discuss the advantages and disadvantages over a fixed-

base index. 

l=h; dk;Z&4 
(Assignment—4) 

Section—E 

23. Find the mean, standard deviation and skewness of the following distribution : 

Variable Frequency 

0—5 2 

5—10 5 

10—15 7 

15—20 13 

20—25 21 

25—30 16 



  

30—35 8 

35—40 3 

24. If u ax by   and v bx ay  , where x and y represent deviation from respective 

averages and if the correlation coefficient between x and y is r but u and v are uncorrelated, 
show that : 

1
2 2 2 2( ) (1 )u v x ya b r       . 

 

 

 

 

 

 

 

 
 

 

 



  

H–188 

(Assignment Work)

Object Oriented Programming in C++   

 

ijh{kkFkhZ gsrq funsZ’k % 

[k.M v & vfr y?kqmRRkjh; iz'u ¼1 ls 8½ dqy 08 iz'u gS] lHkh iz'u vfuok;ZA izfr iz'u 0-5 vad          
mŸkj 'kCn lhek 1&2 'kCn ;k ,d okD;A

[k.M c &  vfr y?kqmRRkjh; iz'u ¼9 ls 14½ dqy 06 iz'u gS ftlesa ls dksbZ 04 iz'u gy djsaA izfr 
iz'u 01 vad dk  gksxkA mŸkj 'kCn lhek 75 ;k vk/kk istA 

[k.M l & y?kqmÙkjh; iz'u ¼15 ls 18½ dqy 04 iz'u gS ftlesa ls dksbZ 03 iz'u gy djsaA izfr iz'u 02 
vad dk gksxkA mŸkj 'kCn lhek 150 ;k ,d istA 

[k.M n & v)Z nh?kZ mRrjh; iz'u ¼19 ls 22½ dqy 04 iz'u gS ftlesa ls dksbZ 02 iz'u gy djsaA izfr 
iz'u 04 vad dk gksxkA 'kCn lhek 300 ;k nks istA 

[k.M bZ &  nh?kZ mRrjh; iz'u ¼23 ls 24½ dqy 02 iz'u gS ftlesa ls dksbZ 01 iz'u gy djsaA izfr iz'u  
08 vad dk gksxkA mŸkj dh 'kCn lhek 600&750 ;k 4&5 istA 

l=h; dk;Z&1 
(Assignment—1) 

Section—A 

1. What is class ? 
2. Write name of any two header files. 
3. Write name of any two C++ compiler. 
4. What is integer constant ? 
5. Which type of data type is array ? 
6. Write the value of the following expression : 

                  11 + 2 > 6 && ! 0 

7. What is function definition ? 
8. Write name of any two loop statements. 

Section—B 

9. Define object oriented paradigm. 



  

10. What is C++ program development environment ? 
11. Write the structure of C++ program with example. 
12. Differentiate Break and Continue statements. 
13. Write a program to find out division of two numbers. 
14. Define friend function with example. 

l=h; dk;Z&2 
(Assignment—2) 

Section—C 

15. What is operator ? Write types of it. 

16. What do you mean by conditional and unconditional statement ? Explain with example. 

17. What is recursion ? Explain with program. 

18. What is constructor ? Explain its types with example. 

l=h; dk;Z&3 
(Assignment—3) 

Section—D 

19. Explain nested if-else statement with syntax. Write a program to find out greatest among 

three numbers. 

20. What do you mean by inheritance ? Explain its types. 

21. Explain class and object with a program to find out area of rectangle for one object and area 

of circle of second object. 

22. Explain different data types in detail. 

l=h; dk;Z&4 
(Assignment—4) 

Section—E 

23. With reference to function calling, explain different categories of function in detail. 

24. What is Polymorphism ? Explain function overloading and operator overloading with 

programs. 

 

 

 

 

 

 
 

 

 


