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Max. Marks: 80

Answer any FIVE Questions

All questions carry equal marks

---

1. 
Explain various features of Computer Aided Design process.

2. 
Explain procedure for constructing the graphics elements.

3. 
Explain two basic approaches to problems of solid modeling.

4. 
Find the stiffness coefficients of the frame shown in Figure. Axial deformations in the members may be neglected. EI is constant for all the members. 


                                                                                                           1 & 2 are force
                                                                                                          coordinates
5.
Explain backward, central and forward difference in finite difference concepts.

6.
Considering finite difference expression for the following partial equation governing bending of plate in Cartesian coordinates
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where q is the uniformly distributed load on the plate surface and D is flexural rigidity of plate. Show that the central deflection in a plate  clamped along the pair of opposite edges and simply supported along other two opposite edges is given by 0.00247 ql4/D.  Divide plate into 16 equal squares. 
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7.a)
What are the applications of linear programming.                                            

b)  
A factory manufactures a product, each unit of which consists of 5 units of part-A and 4 units of part-B.  The two parts A and B require different raw materials of which 120 units and 240 units respectively are available.  These parts can be manufactured by three different methods.  Raw material requirements per production run and the number of units for each part produced are given below.

	Method
	Input Per run (units)
	Output per run (units)

	
	Raw Meterial 1
	Raw Material 2
	Part – A
	Part – B

	1

2

3
	7

4

2
	5

7

9
	6

5

7
	4

8

3


Determine the number of production runs for each method so as to maximize the total number of complete units of the final product.                       

8.a)  
What are the advantages of Revised simplex method over the Standard             simplex method.     




                                      

   b)  
Apply the principle of duality to solve the L.P. problem.



Maximize         z = 3x1-2x2


Subject to the constraints 
x1+x2 ( 5,               x1 (   4






            1  (  x2  (   6,         x1,  x2   (  0            
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1.
Explain concepts of engineering analysis in computer aided system. 

2. 
With neat sketch explain direct beam refresh used in Computer Aided Design.

3.a) 
What are the ground rules for Graphics software design.

   b) 
Describe the origin of Computer Graphics and its usefulness.

4.
Generate the stiffness matrix for  the frame shown in Figure. Axial deformations in the members may be neglected. EI is constant for all the members. 

                                                                                                           1,2 & 3 are force
                                                                                                          coordinates
5.
Derive expressions for differentiation expressions connecting deflection, slope, bending moments shear force and load using concepts of backward difference terms in finite difference method. 
6.
Considering finite difference expression for the following partial equation governing bending of plate in Cartesian coordinates
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where q is the uniformly distributed load on the plate surface and D is flexural rigidity of plate. Show that the central deflection in a plate  clamped along the pair of opposite edges and simply supported along other two opposite edges is given by 0.00312 ql4/D.  Divide plate into 4 equal squares.
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7.a)
What are the essential characteristics of a linear programming model.
  

b)  
A chemical company produces two products x and y.  Each unit of product x requires 3 hours on operation-I and 4 hours on operation-II, while each unit of product y requires 4 hours on operation-I and 5 hours on operation – II.  Total available time for operations I and II is 20 hours and 26 hours respectively.  The production of each unit of product y also results in two units of a by-product z at no extra cost.

Product x sells at profit of Rs 10/- unit, while y sells at profit of Rs 20/- unit. By-product z brings a unit profit of Rs 6/- if sold; in case it cannot be sold, the destruction cost is Rs 4/- per unit.  Forecasts indicate that not more than 5 units of z can be sold.  Determine the quantities of x and y to be produced, keeping z in mind, so that profit earned is maximum.                 

8.
Find the basic feasible solution of the following transportation problem by North-West corner rule.  Also find the optimal transportation plan.

	
	1
	2
	3
	4
	5
	Available

	A
	4
	3
	1
	2
	6
	80

	B
	5
	2
	3
	4
	5
	60

	C
	3
	5
	6
	3
	2
	40

	D
	2
	4
	4
	5
	3
	20

	Required
	60
	60
	30
	40
	10
	 200 Total
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1.
Explain various fundamental reasons for implementing a Computer Aided Design system.

2. 
Explain features of workstation used for Computer Aided Design.

3.a) 
Write about the importance of three dimensional geometry.

   b) 
Explain the difference between wire frame models and solid modeling.

4.
Generate the stiffness matrix for  the rigid frame shown in Figure. EI is constant for all the members. 

                            1                                                     3                  

                                                                                                           1,2 & 3 are force
                3 m        2                                                                            coordinates
                                                                                             4.5m

                                                          6m                                     
5.a)
Explain pivotal distance and its significance. Explain with suitable examples its influence on the final solution. 



[M]

b)
Derive general expression for second order difference terms with unequal spaced pivotal points.




6. 
The differential equation governing the buckling of simply supported beam with both ends hinged with flexural rigidity EI is given by 

d4y/ dx4 + (P/EI) d2y/dx2 = 0

Where P is the axial  load over its length L. Considering beam to be divided into 3 equal parts show that the error in the value of Pcr (Crippling load) is given by 9%. Use Finite Difference method.
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7.  
Old hens can be bought at Rs 2/- each and young ones at Rs 5/- each.  The old hens lay 3 eggs per week and the young ones lay 5 eggs per week, each egg being worth 30 paise.  A hen costs Re 1/- per week to feed.  I have only Rs 80/- to spend for hens, how many of each kind should I buy to give a profit of more than Rs 6/- per week, assuming that I cannot house more than 20 hens.  Formulate the L.P. problem and solve this graphically.

8.
A company manufacturing air coolers has two plants located at Bombay and Calcutta with a capacity of 200 units and 100 units per week respectively.  The company supplies the air coolers to its four show rooms situated at Ranchi, Delhi, Lucknow and Kanpur which have a maximum demand of 75, 100, 100 and 30 units respectively.  Due to the differences in raw material cost and transportation cost, the profit per unit (in rupees) differs which is shown in the table below.

	
	Ranchi
	Delhi
	Lucknow
	Kanpur

	Bombay
	90
	90
	100
	110

	Culcutta
	50
	70
	130
	85


Plan the production programme so as to maximize the profit.  The company may have its production capacity at both plants partly or wholly unused.
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1.
Explain typical features of a central processing unit used in Computer Aided Design. 

2. 
Compare various performance features of three types of graphics terminals.

3.a)
Write about Data base structure and content.

   b)
Explain clearly about three dimensional transformation

4. 
Analyse the frame shown in figure by stiffness method for the member forces and displacements. Consider only flexural deformation. EI is constant.

                                                              50 kN.m

                                        B                          C 

                                                                                    6.0 m

                                     A

                                                 4.0 m

5.
The differential equation governing the bending of a simply supported beam with flexural rigidity EI  is given by 

EI = d4y/ dx4 = q 

where q is the uniformly distributed load over its length L. Considering beam to be divided into 4 equal parts show that the maximum central deflection  is given by (5.25/384) ql4 /EI.  



[D]

6.
The differential equation governing the bending of a beam fixed at one end and simply supported beam at another end with flexural rigidity EI  is given by 

EI = d4y/ dx4 = q 

where q is the uniformly distributed load over its length L. Considering beam to be divided into 3 equal parts show that the maximum central deflection  is given by 0.00657 ql4 /EI.  Use Finite Difference method.
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7.a)
Write the advantages of linear programming methods. What are its limitations.
       

   b)
Draw a Flow chart for finding the optional solution by the Simplex Algorithm.                                                                                   

8.
Determine an initial basic feasible solution to the following transportation problem using 

           a)  North-West corner rule        b)  Vogel’s Approximation method.





                      Destination

	
	
	A1
	B1
	C1
	D1
	E1
	Supply

	
	A
	2
	11
	10
	3
	7
	4

	Origin
	B
	1
	4
	7
	2
	1
	8

	
	C
	3
	9
	4
	8
	12
	9

	
	Demand
	3
	3
	4
	5
	6
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