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Section—A
1. Inarolling of a fair die, what is the probability of obtaining even number ?
2. In a class of 12 students, 5 are boys and the rest are girls. What is the probability that a
student selected will be a girl ?
3. Define convex hull of any given set of points.

4. The extreme points of the convex set of feasible solutions are finite in number.
(True/False)
Define degenerate basic feasible solution of a LPP.
6. What is the necessary and sufficient condition for the existence of feasible solution of a m x
n transportation problem ?
7. Define a network.
8. Define pessimistic time in a probabilistic PERT network.

W

Section—B

9. A coin is tossed three times in succession. What is the probability that there should be at
least two heads ?

10. List discrete and continuous probabilities distributions.

11. Find the generating function of the sequence whose general termisn (n + 1); n =0, 1, 2, 3,



, z=w =1t =0, a basic solution of the following systems :

N | =

13. Isx=1, y =
x+2ytz+tw=2

1
x+2y+ EZ +1=2

14. Show that a hyperplane is a convex set.
Section—C

15. Explain Monte-Carlo simulation, briefly.

16. Six dice are thrown 729 times. How much times do you expect at least three dice show a 5
or6?

17. The cost of a machine is * 5,000. The running cost and the salvage value of the machine are

given as under. Find the optimal replacement policy :

Year Running Cost | Salvage Value

@) O

1 1,500 3,500

2 1,600 2,500

3 1,800 1,700

4 2,100 1,200

5 2,500 800

6 2,900 500

7 3,400 500

8 4,000 500

18. A critical path network is given below in which activity times are given beside each activity.
Determine the critical path and the critical path time :

22

18 27

12
16

17



19.

20.

21.

22.

Section—D

For the following data, determine approximately the economic order quantities when the
total value of average of inventory levels of three products is * 1,000 :
Products
Costs
A B C
Holding cost 20 20 20
Cost per unit 6 7 5
Set up cost 50 42 60
Yearly demand rate 10,000 | 12,000 7,500
Find an optimal solution of the following LPP without using the simplex algorithm :
Max. :
z=2x) +3x) +4x;3 + Txy
s.t.:
2x1 +3x2 —X3 +4X4 =8
xl - 2.X2 + 6X3 — 7X4 =-3
and x; 20,7=1,2,3,4.
Apply simplex method to find the inverse of the matrix :
3 2
4 1|
A steel company has three open hearth furnaces and five rolling mills. Transportation cost
(rupees per quintal) for shipping steel from furnaces to rolling mills are shown in the
following table :
Capacities
My My My My Ms
(in quintal)
F |4 2 3 2 6 8
Furnaces F2 5 4 5 2 1 12
E| 6 5 4 7 3 14

Requirement 4 4 6 8 8



(in quintal)

What is an optimal shipping schedule ?
Section—E
23. Derive an economic let-size formula and the average minimum cost per unit time under the
following conditions :
(i) demand is uniform at a rate of » units per unit time.
(i) production rate is finite say K (> r) units per unit time.
(ii1) lead time is zero.

(iv) C; = holding cost per unit per unit time

(v) C, = shortage cost per unit per unit time
(vi) C; = setup cost per run
(vii) shortage are allowed and back logged.
24. Solve the following transportation problem by Vogel’s method :

To S i
u
1 ) 3 pply
1 2 7 4 5
2 3 3 1 8
From

3 5 4 7 7

4 1 6 2 14
Demand 7 9 18 34
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Section—A

1. Polar form of complex number —5 + 5/ is ......... .

2. If z=x+1iy,then zz = ....... .

3. Cauchy-Reimann equation for N=u +iv = f(z) are ........... .

—D4i
4. For every path between the limit I > " (2 + 2)2 dz isequal to ............. .

5. IC (E)2 dz around the circle |z| =1 is equal to .............. .

2

6. j (z) = ZZ+2 has a pole at ............. .

7. If z = z; is an isolated singularity of £, then z, is the pole of f1if.

8. If z|,z, are any complex number, then :

|Zl +22|2 +|Zl —Zz|2 =



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Section—B

12 in the modulus amplitude form.

Express
(2-1)

Find the equations in complex variables of all the circles which are orthogonal to :
|Z|:1 and |z—1|:4
If:
u=e*(xcosy— ysiny)
find the analytic function u + iv.

Show that a harmonic function satisfies the formal differential equation :
o%u B
0z0z

. 1+i
Evaluate the integral Io 22 dz.

L . T
Expand sin z in a Taylor’s series about z 1

Section—C

Show that the modulus of the sum of two complex numbers can never exceed the sum of
their moduli.
Find the circum-centre of the traingle whose vertices are given by the complex numbers
Z1,2p,23.
Prove that the function :

u=x>-3xp? +3x% -3)% +1

satisfies Laplace’s equation and determine the corresponding analytic function.

Evaluate I dz , where C is the circle |z| =3.

_ 1
Cz (Z - 1)
Section—D

Show that an analytic function with constant modulus is constant.

Evaluate Ic(zz + 32) dz along the circle |z| = 2 from (2,0) to (0, 2).



21.

22.

23.
24.

Expand f(z)= m in powers
where :

(i |7 <1

(i) l<|z[<2

(iii) |z| > 2

State and Prove Rouche’s Theorem.

Section—E

State and prove Cauchy’s integral formula.

Prove that one root of the equation z*

+z3 +1 =0 lies in the first quadrant.
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Section—A

The sum of the deviations of the values from its mean is ............

For a symmetric distribution the mean, the median and mode coincide. (True/False)
For a frequency distribution, if 3, > 3, then the curve is ............

Limits of Karl Pearson’s coefficient of correlation r, are ............

IfRip3=1,thenR3 1, =............

If u '

A e

is a polynomial of degree n in X, then

7. If h is the interval of differencing, then

Section—B

9. Show that the weighted arithmetic mean of first » natural numbers whose weights are equal

: . 2n+1
to the corresponding number is equal to .




10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

From a pack of cards, a card is drawn. What is the probability of drawing red card or a king
l’)

If X is uniformly distributed in (-1, 1) and Y = X?, then show that X and Y are uncorrelated.

If u, = sin x, then show that A%u, = k E u,, where k is constant.

Show that Fisher’s formula satisfies time reversal test.

Prove that the coefficient of correlation is geometric mean of coefficient of regression.
Section—C

In a discrete distribution, the standard deviation is not less than mean deviation from mean.

Prove it.
Find the line of best fit to the following data :

© O 0 0 0 I N O R
W W A WA U A |

—
S

Show that :

n
A"sin (a + bx) = (ZSingj sin [a+bx+nb;n}

By means of Lagrange’s formula, prove that approximately :

| 171 |
Yo = E(yl + y_l)—g [E(ys _yl)E(y—l —y_s)}
Section—D

Player A throws 3 dice and player B throws 2 dice. The trials go on simultaneously and
successively until a

6 shows on at least one of the dice. Find the probabilities :
(i) Player A throws 6 but B does not.

(i1) Player B throws 6 but A does not.

(ii1)) Both A and B throw 6 simultaneously.



20. If u =ax+ by and v = bx —ay, where x and y represent deviations from the respective

21.

22.

23.

means, and if the coefficient of correlation between x and y is p but u and v are uncorrelated.
Show that :
G,C —(a2+b2)c50 1-p?
u-v X2y P
Also show that :

o2 + o2 —(az +b2)(c)zc +G§)

Find the seasonal variations by ratio to trend method from the data given below :
Ist 2nd 3rd 4th
Year
Quarter Quarter Quarter | Quarter
1960 30 40 36 34
1961 34 52 50 44
1962 40 58 54 48
1963 54 76 68 62
1964 80 92 86 82

Derive Newton’s divided differences formula.
Section—E
The following table shows the number of workers in two factories whose weekly earnings

are given against them. Determine the mean values of weekly earnings and standard
deviation in both cases :

Ranges of Number of Workers
weekly earning Factory A Factory B
(in”)
4—6 74 71
6—8 376 379
8—10 304 303
10—12 110 112
12—14 18 18
14—16 0 1
16—18 9 3
18—20 9 9
20—22 0 4




24. The following table, enumerate the marks obtained by a class of students in Statistics I and

II papers :
Marks in I paper Marks in II paper
X y
80 82
45 56
55 50
56 48
58 60
60 62
65 64
68 65
70 70
75 74
85 90

Calculate the coefficient of regression b, and b,,, .
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Section—A
1. Where was C++ developed ?
2. What is insertion operator ?
3.  What is use of size of operator ?
4. What its the name of : : operator ?
5. What is bitwise or operator ?
6. Some operators cannot be overloaded. (True/False)
7. Private members cannot be inherited. (True/False)
8.  What is use of ios : : app mode in file opening ?

Section—B

9. Explain use of new and delete operator.
10. What do you mean by object ?

11. What is use of copy constructor ?



12.
13.
14.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24.

What is multilevel inheritance ?
Explain function overriding.

What are macros in C++ ?
Section—C
What is Encapsulation ?

What is argc and argv in main( ) function ?

Explain use of static functions.

Write a program to find a number in pallindrome number or not.

Section—D

What are array ? Explain its types and ways to declare.
Write a program to show and how we can use virtual functions.
Explain various types of formatting using i0s members.

Write a program to show encapsulation.

Section—E

Explain various data types and operators categories in C++.

Write a program to create a class distance with feet and inch as members. Also overload +

operator for the class.
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