
1

Benha University
Faculty of Engineering- Shoubra

( Electrical )Engineering Department

Final term exam Date: 9-1-2017
Mathematics 3A Code: EMP 271

Duration : 3 hours
Answer the following questions No. of questions : 4 Total Mark: 80
1-a) Given the system of components ci, i = 1,2,…,6  with reliabilities 0.8, 0.7, 0.9, 0.6, 0.7, 0.8 respectively.

Calculate all possible overall reliability if one of the components is out of order.

Output

Input

1-b) The joint density function of two random variables X & Y is given by f(x,y) = xy
96

, 0 < x < 4,

1 < y < 5. Find Cov(x,y) and check for independence, then find P(X+Y > 3/2) and cov(x,y).

2-a) Four sided die is rolled twice, let r.v. X is difference of the two scores and r.v. Y is the sum of

the two scores. Discuss the joint distribution.

2- b) A coin is biased so that heads is twice the tails for three independent tosses of the coin. Find

the probability of getting at most two heads, and standard deviation.

3-a) A card is drawn at random from a standard deck of playing cards. What is the Prob. that the

card is less than a 7 given: A) The card is not a 2,  B) The card is a heart, C) The card is a 3 or 4

3-b) Find complex Fourier for f(x) = e-x , -2 < x < 2

4-a) Find Fourier transform and Fourier integral for f(x) =
1 0 x a
1 a x 0
0 x a







 
   



4-b) Suppose that X is a normal random variable with mean 5. If P{X>9} = 0.2, approximately.

What is var(X)?
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Model answer

Answer of Question 1a

Output

Input

R = c1 . [1-(1-c3)(1- c4. c5)] . c6

Output

Input

R = c2. [1-(1- c3)(1- c4. c5)] . c6

Output

Input

R = [1-(1- c1)(1- c2)][1-(1-c3)(1-c4)] . c6

Input Output

R = [1-(1-c1)(1-c2)] c4. c5. c6
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Output

Input

R = [1- (1- c1)(1- c2)][1-(1- c3)(1- c5)] . c6

Output

Input

R = [1- (1- c1)(1- c2)][1-(1- c3)(1- c5)]

Answer of Question 1b

The marginal probabilities f1(x),  f2(y)  are expressed by:

f1(x) =
525 xy xy xdy96 192 81 1

  and f2(y) =
424 xy x y ydx96 192 120 0

  , therefore they are

independent and E(X) =
44 2 3x x 8dx8 24 30 0

  , E(Y) =
52 35 y y 31dx12 36 91 1

  , but

E(XY) = E(X)E(Y) = 248
27 and E(2X + 3Y) = 2E(X) + 3E(Y) = 16

3 + 31
3 = 47

3 , thus
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cov (x, y) = 0

Answer of Question 2a

x

y

0 1 2 3 fy

2 1/16 0 0 0 1/16

3 0 2/16 0 0 2/16

4 1/16 0 2/16 0 3/16

5 0 2/16 0 2/16 4/16

6 1/16 0 2/16 0 3/16

7 0 2/16 0 0 2/16

8 1/16 0 0 0 1/16

fx 1/4 6/16 4/16 2/16 1

Answer of Question 2b

P(H) = 2 P(T), therefore P(H) = 2/3 = P, and P(H 2) =
2 3 x 3-xc (2 / 3) (1 / 3)xx 0



P(x=0) = 3 0 3c (2 / 3) (1 / 3)
0

, P(x = 1) =
1 3 x 3-xc (2 / 3) (1 / 3)xx 0



, n = 3

P(x =2) =
2 3 x 3-xc (2 / 3) (1 / 3)xx 0



, var(x) = npq = 3(2/3)(1/3) = 2/3, therefore standard

deviation = 2
3 .
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Answer of Question 3a

D = {card is less than a 7} = {24 cards}

A = {card is not a 2} = {48 cards}, therefore P(D/A) = 20/48 = 5/12

B = {card is a heart} = {13 cards}, therefore P(D/B) = 6/13,

C = {card is a 3 or 4} = {8 cards}, therefore P(D/C) = 1.

Answer of Question 3b

Since T = 2, therefore

n x n xT 2-i( ) -i( )-x1 1T 2c f(x) e dx e e dxn 2T 4T 2

 
  

 
=

in-(1+ )x21 2e dx
4 2






in-(1+ )x 21 1 (2+in ) -(2+in )2(e ) (e e )
22(2 in ) 2(2 in )


    

   
= i

sin(2 in )
(2 in )

 
 

1
(cos2sinh n isin 2cosh n

(2 in )
    

 
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Answer of Question 4a

Since the function f(x) is odd therefore

f(x) 2 F ( )sin x ds
0


   

a acos x 1 cos a
F ( ) 2 / sin x dx 2 / ( ) 2 / ( )s 00

   
       

 
Therefore

1 cos a2 2f(x) = F ( )sin x d 2 / ( )sin x ds
0 0

   
         

, hence

0

1 cos a2f(x) ( )sin x d
     

=
1 0 x a
1 a x 0
0 x a







 
   


.

At x = 0,
1 cos a2f(x) ( )sin x d

0

  
   

= 0 = ½ [f(0+) +  f(0-)] = ½[1-1], so Fourier

integral is verified.

Answer of Question 4b

The probability function is an exponential distribution with c = 1/40

P(X > x) = 1 – P(X<x) = 1-
x 1 -x/40e dx

400
 = -x/40e .To get the median a such that

P(X< a) = 0.5, therefore
a 1 -x/40e dx 0.5

400
 , thus  1- -a/40e 0.5  a = -40 ln(0.5) =

27.726, mean = 40,  Variance = 1600 and  so standard deviation = 40.
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Intended Learning Outcomes of Course (ILOS)
a- Knowledge and Understanding

On completing this course, students will be able to:
a.1) Recognize concepts and theories of mathematics and sciences, appropriate to the
discipline.  (a.1)
a.2) Recognize methodologies of solving engineering problems.  (a.5)

b- Intellectual Skills
At the end of this course, the students will be able to:
b.1) Select appropriate mathematical and computer-based methods for modeling and
analyzing problems.      (b.1)
b.2) Select appropriate solutions for engineering problems based on analytical thinking.
(b.2)
b.3) Solve engineering problems, often on the basis of limited and possibly contradicting
information.    (b.7)

c- Professional Skills
On completing this course, the students are expected to be able to:
c.1)  Apply knowledge of mathematics, science, information technology, design, business
context and engineering practice to solve engineering problems.  (c.1)
c.2) Apply numerical modeling methods to engineering problems.  (c.7)

Question Marks Achieved ILOS
1 20 a1,b1
2 20 a1,c1
3 20 a5, b2,b7
4 20 c7,b7


