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Dr. Neelesh Chandra Pandey  

1 .  ( a)     Find the deflection u (x,t) of the vibration string og length and ends fixed corresponding to zero initial  velocity and initial deflection f( x) = k (sin x – sin 2x) given  that c2 =1.
2.   Write down the finite difference analogue of the equation u =0 and solve it the region bounded by the square 0 ≤ x ≤ 4 and 0 ≤ y≤ 4 the boundary conditions being u =0at =0and u =8 + 2y at x = at y = 0 and u = x2 when y = 4 , with n = k= 1.0, use Gauss-Seidel’ method to compute the values of u at the internal mesh points. 

3.   In a certain colleague 4% of the boys and 1% of girls are taller than 1.8 m. further more 60% of the students are girls .if a students is selected at random and is found to be taller than 1.8 m, when is the Probability that the student is a girl? 

4.  Define wavelet and haar transforms. 

5.   Describe the M/M/1 queue with an example.      

6. What is Markov process ? Explain just and higher order Markov process.

7.Explain test of hypothesis find the mean and variance of the binomial distribution .

8. (a) Use the method of separation of variables to sove the equation : 
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given that u (x, o) = 6 e – 3x
9. Write shrot notes on any four of the following :

(a) Sampling distribution 

 (b) Error function and Discrete Fourier transform

(c) Hazard rate

(d) Mother wavelet and wavelet transform and Haar transform  

(e) Steady state condition

               10. (a)   Prove that the vectors (1,2,1), (2, 1, 0), (1, - 1), 2) from a basis of R3.

    (11)   Show that the mapping T: V3 → V2  Defined BY f(a,b,c) = f(a,b) is Linear transformation . 

      (11)  Use separation of variable technique to solve: 
                                        3ux + 2 uy = 0,. with u (x,0) = 4 e-x
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        (12)  Find the deflection u (x, t) of vibrating string of length π and ends fixed , corresponding to zero initial velocity and initial deflection:

 
                           f (x) = k (sin x – sin 2x) 
13. (a) Explain the following with example: 
      (i)    Hypothesis

       (ii)   Discrete random variables

       (iii)   Heaviste’s unit function 

        (vi)   Stochastic process

      (b)    If the variance of the poisson distribution is 2, find the probabilities for r = 1, 2, 3, 4 from the recurrence relation of Poisson distribution . also find P (x≥ 4).

14. (a) A coin is tossed until the head appears . what is expectation  of the number of tosses?

      (b)  Derive stochastic matrix for one step transition probabilities.

15.  (a)  Establish the probability distribution formula for pure death process.

(b) In a railway marshalling yard goods trains arrive at a rate of 30 trains per day. Assuming that  the inter-arrival time follows an exponential distribution and the service time distribution is also exponential with an average of 36 minutes , calculate:

        (i)  Expected queue size (line length)
        (ii)  Probability that the queue size exceeds 10.    
 16. Obtain the steady state difference equation for the queuing model{(|M|M1) : N |FCFS)} and show that   

Pn= (1- p) /  1 – PN +1  

  Px, 0 ≤ n ≤ N

17. A super mall store employs one cashier at its counter . nine customers arrive on an average every 5 minutes while the cashier can serve 10 customers in 5 minutes assuming poisson distribution for arrival rate and exponential distribution for service time , find 

       (i)   average number of customers in the system

     (ii) a average queue length .

      (iii) average time a customer spends in the system 

      (vI) average time a customer waits before being served.

     (vi)  hence discuss characteristics of queuing model. 

18) Prove that the vectors ( 1, 2, 1,), (2, 1, 0), (1,- 1, 2) form a basis of R
19) Show that the mapping T : V3 (R) V2 (R)  define by f (a,b,c) = (a,b) is linear transformation .    what is the kernel of this transform.

20)  Determine whether or not the vector v = (3,9, - 4, - 2 ) is a liner combination of the vectors u1 = (2, - 2, 0, 3),     u2 = (2,3,0, - 1) and     u3 = (2, - 1, 2,1).

21)  Evaluate the pivotal values of the equation utt = 16uxx taking h Ξ 1 upto 1.25. the boundary   conditions are u (0,t) = u (5,t) = 0, ui (x,0) – 0 and u (x,0) = x2(5- x).

      22. Find the solution of the equation  d2U/dx2  = - 10 ( X2 +Y2 +10) .Over the square mesh with sides x = 0 , y = 0 x = 3 , y = 3 with u = 0 on the boundary and    mush length = 1 . 

.23..   Find the solution of the one – dimensional wave quation by variable separable method .  

24 Show that the following of operation on fuzzy sets satisfy De Morgan ‘s laws: 

25. Prove the 1 necessary and sufrieient condition for a non- empty subset W of a vector space V(F) to be a vector subspace of V is . ,a, b Є F and W a, β Є W = ac + b β Є W.

    26.  Let        w     = {a1, a2 , a3 Є F and a1 +a2+a3 = 0} Show that W is a subspace of V1 (F). 

27. Find whether the set of vectors v1 = (1, 2, 1) v2 = (3, 1, 5) v3 = (3 – 4, 7 ) is linearly independent of dependent.

28. Define T : V3 = V2 by the rule T (x1, x2, x3)= (x1- x2 + x3) . show that this is a linear transformati.

29 Define binomial distribution . the probability that a pen manufactured by a company will be defective  1  if 12 such pens are manufactured find is  probability that (i) exactly two be defective 10  (iii)  none will be defective  

 (b)  Define normal distribution . Give the properties of normal distribution .  

30 (a )  In  a city A 20% of random sample of 900 school boys had a certain slight physical defect . In another city B 18.5 % of a random sample of 1600 school boys had the same defect . is the difference between the proportions significant ? 

    (b ) Define error in testing of hypothesis . exp-lain the test of significance of the difference between two sample proportions .

31.(a ) Define random process. Give analytical representation pf random process.

    (b )   Define  transition diagram and explain it. 

             A room is divided into four compartment a1, a2, a3, and a4 there are doors between a1 and a2, one door between a2 and a3 two doors between a3 and a2 and three doors between a4 and a1 A rat is randomly moving from   compartment to the other . Explain that the movement of the rat forms a markov chain and fine the transition.  

32. Explain the following: Single server queuing system multiple servers (in parallel queuing system, multiple (in services queuing system.)

 33. customers arrive at a one –man barber shop according to poison process with a mean interarrival time of 12 min customers spend an average of 10 min in the barber’s chair.

               (I )  what is the expected number of customers in the barber shop and in the queue?

               (ii)    How much time are a customer expect to spend in the barber’s shop?

               (iii)     What is the average time customer’s spend in the queue?

                (vi)    what is probability that more than 3 customers are in the system? 

34. (a)   What is Mat lab? What are the advantages of Mat lab over Fortran or C ?

        (b )    (i)  Give uses of Fuzzy logic.  (ii)   Give applications of Fuzzy logic.


