

Important Question of ME

1 .  ( a)     Find the deflection u (x,t) of the vibration string og length [image: image2.png]


 and ends fixed corresponding to zero initial  velocity and initial deflection f9x) =k (sin x – sin 2x) given  that  c2 =1.
  (b)    solve Laplace equation in rectangle with u(0,y)=u(a,y)=0=u(x,b)=0and u(x,0)=f(x)  see fig

                        

2.   Write down the finite difference analogue of the equation [image: image4.png]


 u =0 and solave it the region boubded by the suuare 0 ≤  x ≤ 4 and 0 ≤ y≤ 4 the boundary conditions being u =0at =0and u =8 + 2y at x =[image: image6.png]~x2



 at y = 0 and u = x2 when y = 4 , with n = k= 1.0, use Gauss-Seidel’smethod 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 orbabillity that the student is a girl?
4.   (   a)  If { f(t)} = F(s) and the shifted function .
         G (t) = f(t-a) . u(t-a) = {         0f(-a)    t>a     :   t < a

than prove that 

      L { g (t) } = L  {f(t-a)} = e –as  F(s).
     (b) Define wavelet and haar transforms.

5.   (a)   describe the M/M/1 queue with an example.

      (b)    prove that   ( Hermite Polynomials )    :

                                     e2tx –t2 =   ∞∑         tn Hn  (x)
                                                    Ln = 0         
6.  (a)  what is Markov process ? Explain just and higher order Markov process.

     (b) Explain test of hypothesis . find the mean and variance of the bninomail distribution .

7. (a)  variables a, b, c abd d have beeen initalizaed to the following values : a = 2, b = 3, c = 4, d = 3, evaluate the following MATLAB  assignment ststements : 

(i)   a * b + c* d

(ii)  a * b + c * d * a   

(iii) a * b * d 

(iv)  a * b + b * c 

(b)   Give the concept of fuzzy logic with example

(C)  Define the basic function of MATLAB.\

8. (a) Use the method of separation of variables to sove the equation : 

                                ∂u / dx = u + du/dt  

given that u (x, o) = 6 e – 3x
(b)   Classify that partial differential equations:
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    (ii)                       [image: image10.png]


 +(1-y2)[image: image12.png]


 =               - ∞ < x <  ∞
1 < y <1        and solve the equations [image: image14.png]
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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.
     (b)   show that the mapping T: V3 ® → V2 Defined  BY f(a,b,c) = f(a,b) is Linear transformation . What is the kernel of this transform.

11. (a) find DET  of sample sequence x (n) = {1, 1, 2, 2, 3, 3} and compute the corresponding amplitude and phase spectrum .

      (b)  use separation of variable technique to solve:
                                        3ux + 2 uy = 0,.


      with u (x,0) = 4 e-x
12. (a) solve the Poisson ‘s equation :

                       ∂2u + ∂2u = - 10 (x2+y2 +10        
           ∂x2   ∂y2 
 over the sqare with sides x = y = 0  ; x = y = 3  with u (x,y) =0 on the boundary and mesh length = 1.
        (b)  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.

23.  (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      
         (c) Use Rayleigh – Ritz method to solve the equation : 

                     d2y /dy2     + y x ,               y ( 0) = y ( 1) = 1 .
24. (a) Use  Galerkin’s method to solve the equation:

                             d2y/ dx2  - y + x = 0, y (0) = (1) = 0 .
     (b) Obtain the steady state difference equation for the queuing model 
               {(|M|M1) : (N|FCFS)} and show that   Pn= (1- p)   Px, 0 ≤ n ≤ N
                                                                                          1 – PN +1

25.    (a)    A FMCG  company produces two products X and Y  each  unit of product X requires 3 hours on   Operation A and 4 hours on operation B . while each unit of product Y requires 4 hours on operation A and 5 hours on operation B total available time for operations A and B is 20 hours and 26 hours respectively . the production of Each unit of Y also results in two units of a by – product Z at no extra cost  Product X sells at a profit of , 40 pel unit , while Y sells at a profit at a 20  per unit . by pro Z brings a unitsprofit of 6 if sold in case it can not be sold the destruction cost is 4 per unit.Forecasts indicate that not more than 5 units of z can quantities so that X and Y to be produced , keeping Z in mind so that profit earned is maximum.

26. use two – phase simplex method to :

                           Z = 3 x1 + 2x2 + 2x3 

Subject to constraints : 

                             5x1 + 7x2 +  4x3 ≤ 7

3 x1 + 7x2    5x3 ≥ - 2

3x1 +  7x2 -   6x3 ≥  29/7
                   1,x2, x3  ≥  0.

27. (a) Explain the Hungarian method for solving an assignment problem.

      (b)  find the optimal solution of following transportation problem where cell entries are units cost:

       
            W1    W2    W3    W4   W5     Availability

              F1         73      40     9         79     20             8

              F2         62       93    96        8       13            7

              F3          96      65    80       50      65            9
           F4         57     58    29       12       87          3  
          F5            56     23   87        18      12            5
               Required     6        8     10          4       4 

28.  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.
29  .Maximize :

                                      Z = 2x1 + 3x2

                               Subject to constraints :

                                               6x1 + 5x2   ≤  25

                                               X1  +  3x2   ≤  10

              X1, x2 are non – negative integers.

30. (a)    Reduce the following game by dominance and find  the game value :

                                                              Player B

                                                I            II              III            IV

     PLAYER A                 I         3          2              4             0

                                      II          3          4              2            4     

                                      III         4          2              4            0                    
                                       IV        0          4              0            8
(B)  describe the various features of game theory.
31.  two persons X and Y work on tow stations assembly line the distribution of activity time at their station are :

           Time                  Time ( See.) X                           Time frequency Y

              10                           3                                                   2

              20                           7                                                   3                               
             30                            10                                                6
       

          40                            15                                                8

             50                            35                                               12

             60                             18     
             9

             70                             8      
            7

               80                             4                                                3
  SIMULATE THE DATA OF THE LINE FOR EIGHT ITEMS

   Assuming Y must wait until X complete the first item before starting work will have to wait to process any of other eight items.

32.   Write short notes on any fours of the following:

    (i)     Degeneracy in transportation problem

     (II)    Duality in LP

     wo person zero sum game ,    probability tree,      Monte – carol simulation


33. a) Find the solution of the ware equation.
                        ∂2y         = C 2        ∂2y
                        ∂2                           ∂x2

such that y = ko cos Px ( Ko is a constant ) y  = 0 when x = 0 and n = 1 .
       b)   Solve the partial different equation 

∂2u  +   ∂2u   = 0 in the domain by gauss- sidle method given
                ∂x2        ∂x2    
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34.. (a) Solve the poison’s equation ∂2u  + ∂2u  = - 10 (  x2 +y2+ 10 ) over the square
                                                           ∂x2     ∂y2
         With sides x = 0 y , x = 3 = y with u (x,) = 0 on the boundary and mesh lengh = 1 .
(b)     Find the Fourier cosine transform of e –x
35.(a)    in 1000 extensive sets of trails for an event of small probability the frequencies f of the  

               Number x of successes are found to be .

       X :    0          1           2            3           4             5            6            7 

       Y:    305      365      201        80         28           9            2            1

   Assuming it to be a poisonings distribution . calculate its mean , variance and expected frequencies      for the poissoin distribution with same  mean 
(b)       A person throws two dice, one the common cube and the other a regular  tetrahedron                                

The number on the lowest face being taken in the case of tetrahedron . find the chances of                     
              Throwing 6 and 10 . 
36.    (a)   Explain the terms:

                  i)  Markov Process                             ii)   transition probabilities 

        (b)    show that every stochastic process {x,1 = 0 , 1 2  -----------} with independent increments is                      


A markov process.
37.    To draw a flow process chart- material type 

          To draw a flow process chart- man type

          To draw left hand and right hand chart

          To draw left hand right hand chart, showing microscopic analysis of manual activity

          To develop the concept of normal pace rating

          To desigh layout for improving productivity

          To design fixtures in order to reduce fatigue fatigue / assembly time

          To solve linear optimization problems using MATLAB    

         To  solve non – linear .

38. (a)  Define geometrical type curves from the second order partial different equation in two       impendent variables X,Y . Give their physical examples . find the solution of the equation 
           [image: image18.png]


2U = - 10 ( X2 +Y2 +10)
       (b)   Over the square mesh with sides x = 0 , y = 0 x = 3 , y = 3 with u = 0 on the boundary and    mush length = 1 .
Q.39.   find the solution of the one – dimensional  heat equation by variable separable method . 

40. (a)  In a railway marshalling yard goods traind arrive at a rate of 30 trains per day. Assuming that the inter – arrival time follows an an exponential distribution an average of 36 minutes can curate 

(i)  expected queue size (line  length)
(ii) probability that the queue size exceeds 10

“ the markov chain method analyses the current behavior of a process and relates the existing characters to the future” describe this statement by taking an example from functional area of marking .

41.   (a) show that the following of operation on fuzzy sets satisfy De Morgan ‘s laws: 


          U max 1 min C (a) = (1 –a)
      

(b)  how fauzzy tool box works ? explain different function which MATLAB  provides in fuzzy  
      tool  box.

42. (a)  What are the three primary windows in MATLAB  and write their purpose.

     (b)  write the MATLAB  statements required to calculate y (t) from the equation

                 
-  3 t2 + 5 .    t >  =  0
                  y(t) =                 

                  5 t + 2 ,        t < 0  

                                           for values of t between – 9 and 9 in step of 0.5.

43. write short notes on any four of the following :

      (i)         Mother wavelet

     (ii)        Discreate fouier transform

     (iii)       Reliability

    (vi)      Fault tolerant analysis

     (v )      Decision theory

    (vi )    Sampling distribution.

44.  (a)   Define subspace with example . give necessary and sufficient condition for a subset to subspace . use it to prove that set of all  n X n symmetric matrices forms a subspace of all   n X n matrices over the field of real numbers. 
         (b)   Solve the boundary value problem defined by y” – x = 0 and y (0) = 0, y’ (1) = 1      by the                                                                                                                            Rayleigh – Ritz method.                                                                                                                2

45. (a) Write down the finite difference analogue of the equation [image: image20.png]


2U = 0 and solve it for the region bounded by the square 0 ≤ x ≤ 4 and 0 ≤ y ≤ 4 , the boundary conditions beings u = 0 at x = 0 and u =  8 +2 y at x = 4; u =  1x2 at y = 0 u x2 when y = 4’with n = k = 1.2, use gauss –                                  
                           2 

              Seidel’s method to compute the value of at the internal mesh points
in a values of u at the 4% of the boys and 1% of girls are taller than 1.8m. futher more 60% of the students are girls if a students is selected at random and is found to be taller than 1.8m what is the probability that the student is a girl?

46. (a) Describe the M/M/1 queue with an example. 
      (b)   prove that :
                        e2 t x -t2 = ∑              tn  Hn(x)

                                         n = 0           Lh

47.  (a)      Solve the wave equation by the method of separation of variables.
         (b)      A manufacture of air mail envelopes know from experience that the weigth of the envelopes is normally distributed with mean 1.95 gm and standard deviation 0.05 gm. About how many envelopes weighing (i) 2gm or more (ii) 2.o5gm or more can be expected in a given packet of 100 envelopes?

48. (a)  Find the finite elememt solution of the equation :         

                                   Y “ = - 2, 0 < x < 1

                                    Y(0) = 0,’ (1) = 0

(b)       What is Markov process ? explain just and higher order Markov process                                  
49.(a)   Explain “ test of hypothesis’ concerning single population mean u with known variance .
     (b)   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).

 51.(a)  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).
      (b)    Use Galerkin’s method to solve the equation :

                       Y” + Y = - X , 0 < X <1

                        Y (0) = y (1) = 0 

52.  (a)  In a bombing action there is 50% change that any bomb will strike the target . two direct hits are needed to destroy the target completely. How many bombs are required to be dropped to give a 99% change or better of completely destroying the target?

      (b)   Determine whether or not the following mappings are linear:

                   (i)   F : R3 [image: image22.png]


 R2 defined by 

                          F (x, y, z) = (x,y,z) = (x+1, y +z)
                   (ii)  F : R2 [image: image24.png]


R2 defined by 

                          F(x, y) = ( 2 x – y , x ) 

53. (a)  obtain the estimate of the missing term from the following table:

	   x
	F(x)

	2.0

2.1

2.2

2.3

2.4

2.5

2.6
	0.135

?

0.111

0.100

?

0.082

0.074




(b)
Given y20 = 2854, y24, = 3162, y28 = 3544, y32 = 3992. Find y25 by using Bessel ‘s formula
54.  Verify Cayley – Hamilton theorem for the matrix:
                                       

                                                    1   2    3

                                      [image: image26.png]


          2    4    5

                                                    3     5   6

 And hence find A–1 .
55.   (a)   Explain different types of errors in numerical analysis . What is an errors equation.

          (b)   Solve the system of equation using Gauss- Seidel  method correct upto three places of decimails
                                                       8x1  +   x2  - x3 = 8
                                                       2x1  +   x2 + 9x3 = 12

                                                       X1 –   7x2 + 2x3 = - 4  

56. (a)   solve an + 2 -6 an 1 +5an = 2n with a 0 = 0.a1= 0 .

       (b) draw a flowchart to arrange 100 number in descending order.

57. (a)   A continuous random variable x has the probability density:

                                            K (1 – x2) for      0 < x < 1

                   F(x) =                           0          elsewhere

                                   Find K

(b )  explain maximum error of estimate

(c )   explain type of error 1 and error 11 in test of hypothesis.

(d )   explain  critical region in test of hypothesis     
58. (a)  Find the deflection u(x,t0 of the vibrating srting of length π and ends fixed corresponding to zero initial velocity and initial deflection f (x) = k (sin x – sin 2x) given c2 = 1.
(b) Solve Laplace equation in rectangle with u (0,y) = u (x, b) = 0 and u (x, 0 ) = f (x) see figure.

                                             Y

                      C(0,b)                                                           B(a,b)      

                                                                                                               x

                                        01         f(x)                                     A (a,0)

59. (a)  solve ∂u  =   ∂ 2u subject to initial condition   
                        ∂t        ∂ x2
               u = sin π x t = 0 for ≤ x ≤ 1 0and 0 at x = 0 and x =     1 for t > 0 by t > 0 by the gauss- sedel          iterative method.

61 .    out of 800 families with 4 children each how many families would be expected to have (i) 2 boys and 2 girls (ii) at least one boy (iii) no girl (iv) at two girls ? assume equal probabilities for boys girl.

 (b)  Define stochastic processes and explain classification of stochastic process.

                                                              A            B            C
                                                A          0.2         0.3         0.5

                                    S =       B          0.4         0.4         0.2

                                                 C          0.4        0.6            0


Is a transition matrix . give the transition matrix for three steps and four steps

Q.62.   Obtain the steady state difference equations for the queuing model (M/M/1: N/FCFS)

    in usual notation and solve them for po and p1.
Q.63.  What are the roles of a – cuts and strong a-cuts in fuzzy set theory ? what is the difference   

       between them?
  64.. (a)   let A B be two fuzzy numbers whose membership function are given by :
                                                (x = 2)/2       for – 2 < x ≤ 0                                     

                       A(x) =               (2 – x ) /2    for    0 < x < 2                                              
otherwise
                                                      (x – 2 ) /2        for    2 < x ≤   4

                         B(x) =                   (6 – x) /2         for   0 ≤ x  ≤   6

otherwise

calculate the fuzzy numbers A+B , A – B, B – A,  A - B,  A/B,  (A,B) and  Max (A, B).
(b )  Define the basic functions of MATLAB.

65. (a) The failure rate of a certain component h (t) = λ0t, γ0 > 0 is  a given constant repeat for h (t) =   λot1/2

(b ) Write short notes on the following :

Decision theory

Goal programming 

66. (a) Discuss briefly productivity spiral

       (b)  Describe various techniques to improve productivity brief.

67.   Briefly describe some important process charts and diagrams used by methods engineer for  recording the details of a work method. Give specific uses what factors govern the selection of a particular process chart for a given situation?


67. (a) Discuss the concept of standard time , explain clearly the steps involved in arriving at      standard    time starting with representative time.

   (b)  A time study of a loading operation revealed a cycle time of 660 minutes for minutes for a  work     rated at 118 percent the allowances are :
      (i)       Personal 24 minutes per day

      (ii)     Delay 36 minutes per day

   Fatigue 72 minutes per day
Estimate the standard time for an eight hour day shift.

68. (a)  Why is it necessary to rate the performance of the operator ? discuss house system of performance rating mentioning the importance of skill effort, consistency and condition in this method 

       (b) Describe in brief the process of work sampling . how will you estimate the number of observations to be taken in work sampling ? how will you estimate the standard time with the help of work sampling ? explain 

69.(a) “ Ergonomics is a multi disciplinary field” justify the statement with suitable example.

      (b)    Explain briefly the man –machine system . how do the environmental factors affect the                                        man –  machine system ? discuss.

70.(a) What is the necessity of providing incentives ? discuss. Enlist various types of incentives. Plan      and discuss Taylor’s differential piece rate system of wage payment with its merits and demerits. 

       (b)     Suggest a suitable incentive plan for supervisory staff.

71. (a)  Differentiate between job evaluation and merit rating establish a relationship between job evaluation and merit ration 

         (b)  Discuss in brief the process of performance appraisal. 

 72.    Short notes on any four of the following :

          (a)         Principles of motion economy applicable to design of tools and equipments.

          (b )         Wage cure

          (c )         Menic’s differential piece rate system
          (d  )        MOST

          ( e)         Work place Design

          (f )          Human aspect of work study.
73.  (a)     Prove that the vectors ( 1, 2, 1,), (2, 1, 0), (1,- 1, 2) form a basis of R3
       (b )  Show that the mapping T : V3 (R) [image: image28.png]


 V2 (R)  define by f (a,b,c) = (a,b) is linear transformation .    what is the kernel of this transform. 
75. (a ) Find  DFT of sample sequence X (N) = { 1, 1, 2, 2, 3,3,} and compute the corresponding amplitude and phase spectrum.

      (b )  Use separation of variable technique to solve:

                       3ux +   2uy    = 0,
                               With u (x, 0 0 = 4 e – x .

76.      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) 

77. (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 .

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

79.  (a )  Find whether the set of vectors v1 = (1, 2, 1) v2 = (3, 1, 5) v3 = (3 – 4, 7 ) is linearly independent of dependent.
  (b )      define T : V3 = V2 by the rule T (x1, x2, x3)= (x1- x2 + x3) . show that this is a linear transformation 
                                                                     x
(C )    Find the Fourier cosine of f (x) =       1 

                                                            1+ x2 8         
80. (a ) 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 . 

81. (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 sinficance of the difference between two sample proportions .
82.(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.  

83. (a ) explain the following :

               Single server queuing system multiple servers (in parallel queuing system, multiple (in services queuing system.
          (b )  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? 

84. (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.

85.  (a )   Define reliability . Explain component reliability from test data.

        (b)    Define mean time to failure and constant hazard model. 

                  Find mean time to failure in constand hazard model. 

