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IAID2-01 Advanced Engineering Mathematics
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JE1201

Time : 3 Hours Maximum Marks : 70

Instructions to Candidates:
Attempt all Ten questions From Part A, All five Questions from Part B and

three questions out of five questions from Part C .
Schematic diagram must be shown wherever necessary. Any data missing may
suitably be assumed and stated clearly. Units of quantities used/calculated must

be stated clearly.

Use of following supporting material is permitted during examination (As
mentioned in form No. 205).
PART - A(Word limit 25) (10x2=20)
’ ; e’ . x20 ‘
I. - Given the function f(x)= {ﬂ + <0 I8 this function a density function?
2. IfE(X) =2 and E(Y) = 5, then what is the value of E(2X+3Y)?
3. Define normal distribution. ersahilkagyan com
4. Write Chebyshev's inequality. '
S, Write two applications of optimization in Engineering.
6 Whatis the difference between linear and nonlinear programming problems?
7, What is Lagrangian function?
8. Consider the following problem:
Minimize z = f{X),
subject to g,(X)s0; /=123, . .m.
Then write the suitable Kuhn-Tucker conditions.
9./~ What is difference between a slack and surplus variable?
19,; For non-degenerate feasible sn!utinl‘ mxn n_ how many

£

independent individual positive assj




PART - B(Word limit 100) (5%4=20)

I.  Derive moment gencrating function for Binomial distribution.

2. - Fitastraight line to the following data regarding x as independent variable:
"[E] B | 2 3 3
[»:] 10 [ 1.8 | 33 ] a5 | 63

3. Acompany manufactures two products A and I3, which are processed in the same
machine. It takes 10 minutes to process ane unit of product A and 3 minutes for
each unit of product B and the machine operates for 3 maximum of 35 hours per
week. Product A requires 0.8 kg and B requires 0.4 kg of raw material per unit. The
supply of raw material is 500 kg per week. Markel requires at least 700 units of
product B every week. Product A costs Rs. 4 per unit and sold at Rs. 10, where as
B costs Rs. 6 per unit and sold at Rs. 8. Formulate the linear programming problem
to maximize the profit.

4. A beam of length / is supported at one end. I o is the uniformly distributed load
per unit length and the bending moment M at a distance x from the end is given by

Ms=I —zlmr: A
then find the maximum bending moment.

5. Write the dual of the following linear programming problem:
Maximize z = x, + 4x, + 3x,

Subject to 2x, +3x,-5x, <2, P
3 -2, 465,21 ersahilkagyan.com

L+, +x =4
and x,,x, 2 0,x, is unrestricted in sign.
PART - C (Any three) (3x10=30)
1. Joint Distribution function of two discrete random variable X and Y are given by

f(xy)=c(2x+y). Where x and y assumes all integer values such that
0sx<20<y<3. Find

) ¢

i) PX=2r=1)

i) P(X21rs2)

iv)  Marginal Distributions
v) Check the dependency:.




Calculate the coefTicient of correlation from the £ ollowing data:

X I 2 3 4 |5 |67 |B |9

Y. Q 8 ol 12l n |13l 14]16]15

Also obtain the equations of line of regression and obtain an estimate of' Y which

should correspond on the average 10 X =6.2.

Write a short note on the classification of optimization problems based on various

parameters.
Using two phase simplex method, solve:

- Max. ==X =X

Subject 10 3x, +2x, 2 30

2x-%5-0  @rsahilkagyan.com

X, +X, 55
and x5 20

Using Vogel's Approximation method, find basic feasible solution for the following
Transportation problem:

Destination Availability
v X ¥ Z W
A 1 2 ] 4 30
B | 303 2 1 S5
C 4 2 5 9 20
Requirement 200 40 30 10 100

Hence, also find the optimum solution.




