












Q.1
The cutting and thrust components of the machining force during orthogonal machining of Aluminium with a rake angle of 100 are found to be 321 N and 185 N, respectively.

(i) Determine the coefficient of friction between the tool and the chip.

(ii) If the rake angle is reduced to 00, keeping all the other parameters the same, and if the coefficient of friction also remains unchanged, estimate the new values of cutting and thrust components of the machining force, using Merchant’s first solution.

Q.2
What are different commonly used tool materials? Give their properties and applications.

Q.3
What are different characteristics of a grinding wheel? Explain the importance of each.

Q.4
What is ‘shot peening’? What is the practical application of the same?

Q.5
What is IBM? “It is claimed that the surface roughness value achieved during IBM is smaller than the atom size though atoms cannot be broken”. Discuss.

Q.6
What is wear? What are different types of wear? Describe each. How can you measure wear?

Q.7
In AJM what are the following?

(i) Mixing ratio

(ii) Mass ratio


What are the capabilities and applications of AJM?

Q.8
Calculate the material removal rate and the electrode feed rate in electrochemical machining of an iron surface that is 25 mm ( 25 mm in cross section using NaCl in water as electrolyte. The gap between the tool and the workpiece is 0.25 mm. The supply voltage is 12 V DC. The specific resistance of the electrolyte is 3 ( cm.

Q.9
A 10 mm diameter hole has to be drilled to a 5 mm HSS sheet by EDM, using a relaxation circuit. The required surface finish is 20 (. Determine the capacitance to be used, when the supply and discharge voltages are 220 V and 150 V, respectively, the resistance being 50 (. Also estimate the time required to complete the job.

Q.10
On what factors surface finish in machining depends? While turning a cylindrical workpiece, two different tools are used. In one tool, no nose radius is provided, the side cutting and the end cutting edge angles are 300 and 70 respectively. In the other tool, a nose radius of 0.7 mm is provided. The feed used in both the cases is 0.125 mm. Find out the maximum height of unevenness in the generated surfaces.





Q.1
What is the purpose of const keywords in C++? Describe the const when it is used with function names and/or during parameter passing. Describe with the help of examples. How can parameter passing be done using references? Describe with the help of examples. What are the advantages/disadvantages of const and parameter using reference?

Q.2
Write a C++ program to create a class Queue with adds and delete member functions.

Q.3
Write a C++ program to create a class Expression. Accept an arithmetic expression (assumed to be valid expression of only +, (, * and/operations) from the user. Evaluate the expression and display the results.

Q.4
Write a C++ program to create a base class called Student (name, regno, age) and using inheritance, create classes UG student and PG student having fields as semester, fees and stipend. Store the records for at least ten students. Find the average age, semester wise, for all UG and PG students separately.

Q.5
Write a C++ program to create a function for searching a number in the given set of numbers. Show the result of your program for searching 54 on the given numbers. 162, 34 12, 3, 54, 34, 86, 10, 222, 157, 23, 49, 29.

Q.6
(a)
Find the positive solution of f (x) = x ( 2 sin x = 0 by the secant method, starting from 



x0 = 2, x1 = 1.9.


(b)
Find a solution of f(x) = x3 + x ( 1 = 0, by iteration.

Q.7
(a)
(i)
What is a numerical method and why do we need such method?



(ii)
What is an error? A relative error?



(iii)
What are round of errors? Why they are important? State the rules of rounding.



(iv)
What effects do computer’s have on the development of numerical methods?



(v)
What is an algorithm? Give basic examples.


(b)
Compute 
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with the help of Newton-Rapsion Method.

Q.8
(a)
Solve x4 ( x3 ( 2x ( 34 = 0 by Newton-Rapsion Method.

(b) Solve cos x = 2 x by the method of falso position.

Q.9
(a)
Solve the equation by Gauss Elimination Method





(3x1 + 6x2 ( 9x3 = ( 46.725





    x1 ( 4x2 + 3x3 = 19.571





 2x1 + 5x2 ( 7x3 = ( 20.073


(b)
If f (1) = ( 3, f (3) = 9, f (4) = 30 and f (6) = 132, find the Lagrange’s interpolation polynomial of f (x). Also find the value of f (5).

Q.10
(a)
Using Newton’s forward differences, show that the following data represents a second degree polynomial:

	x
	(1
	0
	1
	2
	3
	4

	f (x)
	6
	1
	0
	3
	10
	21




Find this polynomial and an approximate value of f (2.5).


(b)
Consider the following system of equations :



  4x ( y + z = 7



4x ( 8y + z = ( 21 


         ( 2x + y + 5z = 15



Perform only four iterations, by both Jacobi iteration and Gauss-Seidal iteration method for solving the equation. Assume, to start with (x0, y0, z0) = (1, 2, 2).




Q.1
(a)
Enlist various types of fixtures and describe any two with the help of neat sketch.


(b)
How do you locate holes and slot in the layout? Explain. 

Q.2
(a)
Enlist various steps involved to determine profile of form tool.


(b)
In an orthogonal cutting operation, the depth of cut is 3 mm, width is 25 mm, cutting speed is 0.75 m/s and the rake angle is 21o. The cutting force and thrust force are 560 N and 350 N respectively. Shear angle is 17o. Calculate frictional coefficient between the chip and the tool. Calculate power required in watt. Calculate length of shear plane.  

Q.3
(a)
Discuss various safety norms in the manufacturing firm.


(b)
Explain design of spindle in machine tool.

Q.4
(a)
Explain the function of locating, clamping elements in jigs and fixture. Enlist and explain various types of clamping elements.


(b)
Describe design of housing in detail.

Q.5
(a)
What is the purpose of strippers in sheet metal working operation? Explain in detail spring operated stripper. Explain the working of compound die design. 


(b)
State and explain various methods to sketch the horizontal lines during layout operation.

Q.6
(a)
Explain the working of sand slinger and stripping plate machine.


(b)
Explain the difference between prick and center punch. Also explain importance of surface gauge. 

Q.7
(a)
State and explain various types of dies. Explain the difference between progressive and combination die. 

(b)
Describe trepanning operation. How does it differ from drilling operation? Explain the difference between lancing and shaving.

Q.8
(a)
Explain tool magazine replenishment problem and fixturing problem in production systems computer aided tool setup planning.


(b)
Classify various types of metal casting tools. Explain with the help of neat sketches swab, draw spike and rapping plate.

Q.9
(a)
Explain WVMT system.


(b)
Explain tool handling system. How does tool fault detection system work?

Q.10
(a)
Where do you find application of single point cutting tools? Explain with example single as well as multi point cutting tools. Explain the difference between slab milling and face milling.


(b)
Explain with neat sketch v-block design. What is the necessity of clamps in tool engineering.


Q.1
(a)
Explain the basic difference between process planning and operations planning. 

(b)
Outline a method for the determination of manufacturing lead time. A component is to be finished by using a number of machining operations such as, drilling, boring spot facing and grinding. Suggest a suitable method for the computation of its

(i) Manufacturing lead time

(ii) Production rate per unit time

(iii) Unit production cost.

Q.2
(a)
Enumerate and explain the steps involved in process planning. Illustrate your answer with the help of a suitable example.


(b)
What is meant by make or buy decision? Explain Describe how would you arrive at make or buy decision in case of a typical engineering component.


(c)
Assume that the demand for a particular part is 3000 units/year. The part can be purchased from the market a 10/- per unit. Alternatively it can be produced in-house. The fixed cost involved in production is Rs. 21,000/- whereas the variable cost is Rs. 7/- per unit. If the planning horizon is 3 years what decision would you recommend? What is the breakeven quantity?

Q.3
Write brief explanatory notes on the following. Illustrate your answers with suitable examples wherever necessary.

(i) Forward and backward planning

(ii) Monocode and polycodes

(iii) Selection of input format for generative process planning

(iv) Use of process parameter file for variant process planning.

Q.4
(a)
Explain the functions of decision logic as applied to process planning systems.


(b)
Describe the following types of decision logic systems as used in process planning.

(i) Decision Tree

(ii) Artificial intelligence.

Q.5
(a)
Discuss the factors that have been responsible for the development of newer tool materials.



(b)
In the context of tool materials, discuss the significance of the followings:

(i) Hot hardness

(ii) Abrasion resistance

(iii) Toughness

(iv) Wear resistance

(v) Resistance to plastic deformation



(c)
Discuss the role of tungsten, chromium and vanadium in HS steels. Differentiate between 18:4:4, 18:4:1 and 18:4:1:1.5 HS steels. Give the areas of applications for each.

(7)

Q.6
(a)
What materials are classified as ceramics? Discuss.



(b)
Describe the characteristics of ceramic tool materials. Indicate their most favourable areas of application. Use of ceramic tools is not recommended for the machining of Al and Ti alloys, why?



(c)
What difficulties are experienced in the application of ceramic tools to a general machining environment?



(d)
Why chip breakers must be used with carbide and oxide tools?

Q.7
(a)
What is meant by Tool life? Why its evaluation is necessary? Describe the various methods used for the measurement of tool life.



(b)
Discuss the various modes of tool failure and state the conditions that promote different types of tool failures.

(c)
In machining processes what different types of symptoms can be utilized to detect the tool failures?

(d)
Discuss the mechanism of tool failure by crater wear.

Q.8
(a)
In the context of surface finish measurement explain the meaning of the followings:

(i) Peak to valley height

(ii) Center line average value

(iii) RMS value



(b)
Discuss the effect of the following on the surface quality of machined work pieces.

(i) Tool nose radius

(ii) Feed

(iii) Cutting speed

(iv) Use of coolants.



(c)
From purely theoretical considerations show that while turning with a round nosed tool, hmax is given by hmax  =  f 2/8R (f = feed/rev : R nose radius).

Q.9
(a)
A steel bar is to be finish turned on a lathe in two passes (roughing and finishing). The initial bar diameter is 45 mm ( 210 mm long. Using the following data compute the total production time per unit and the cutting power requirements. 




Roughing pass





Depth of cut

2.0 mm





Feed


0.3 mm/rev





Cutting speed

40 m/min




Finishing pass





Depth of cut

0.5 mm





Feed 


0.1 mm/rev





Cutting speed

65 m/min




Specific cutting pressure = 1500 N/mm2


(b)
In the above problem if the tool life is governed by the equation V T0.2 = 150 and the tool replacement time is 1.0 min what would be the total time per unit?

Q.10
(a)
With the help of a neat sketch illustrate the geometry of chip formation in plain peripheral and face milling operations and show that in case of plain peripheral milling with straight tooth cutter the mean sectional area of the chip produced is given by 
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f  =  feed mm/min; d = depth of cut; D = cutter dia; N = cutter rpm; nt = No. of cutter teeth; W = width of cut.



(b)
From the first principles show that the approach distance for the plain peripheral milling is equal to 
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(c)
The following data pertains to plain milling operation on a horizontal milling machine. Compute the single pass machining time.

Cutter: HSS, 80 mm dia ( 100 mm width

No. of cutter teeth = 10

Cutter rpm = 100

Table speed = 25 mm/min

Cut length = 200 mm.



(d)
In the above problem if the milling is performed using 100 mm dia face milling cutter, with all other parameters remaining the same, what would be the single pass machining time?

Q.11
(a)
With the help of a neat sketch derive the value of breakthrough distance in drilling. A    50 mm dia ( 50 mm deep hole is to be drilled in a MS work using HSS drill. Compute the total drilling time per piece. [Any data not given can be assumed suitably].



(b)
The torque required for a drilling operation is given by M = 33.8 d1.9 f0.8 (kgf. Mm). Compute the drilling power requirement with a drill speed of 250 rpm, d = 20 mm,            f = 0.2 mm/rev. Also discuss what factors influence the drilling thrust?

Q.12
(a)
Differentiate between press forging and hammer forging operations. Discuss the relative merits and demerits of press forging.

(b)
Describe in brief the basic principles of the following processes:

(i) Permanent mould casting

(ii) Die casting

(iii) Continuous casting.



(c)
For the part shown in Fig.1, develop a processing sequence for its machining on a turret lathe. The initial size of the part blank is forged solid bar, 70 mm diameter [Any data not given can be assumed suitably].

Q.13
(a)
Describe the basic principles of the following operations used for plastics:

(i) Compression and transfer moulding

(ii) Injection moulding

(iii) Calendaring 

(iv) Extrusion



(b)
Briefly describe the various manufacturing stages for ceramic products.



(c)
What manufacturing process would you recommend to shape glass? Give a list of problems likely to be faced during processing of glass. 

Q.14
(a)
Discuss, why HSS tools are still used widely in industry inspite of the availability of much harder tool materials e.g., carbides, ceramics, etc.? 



(b)
MS workpieces 200 mm long ( 100 mm dia. are to be turned using a feed of              0.15 mm/rev. Two types of carbide tools can be employed for this purpose. Compare the optimum unit production cost for machining with two types of tools. Also compare the optimum production rates achievable in both cases: The following data are available:




Brazed Tool 



Clamped Tool



Unit purchase cost = 100/-

Tool tip cost 15/-




No. of permissible regrinds = 10

Edges/tip = 6




Unit grinding cost = 2.50/-

Tool holder cost = 3.50/-




Brazed Tool Changing Time = 5 mins.




Tool tip indexing time = 1 min

     

No. of edges the clamp tool holder will last = 700




Idle time per component = 3.0 mins.




Labour + machine + overheads  = 25/hour




Tool life equation  for the carbide tools = VT0.25 = 150.

Q.15
(a)
With the help of a suitable example discuss the scope and applications of tolerance analysis and synthesis. 



(b)
Fig. 2 shows a part design with tolerances assigned. Use the arithmetic method to compute the tolerance information for the axial dimension “F”. 



(c)
Solve the above problem using worst case statistical method.

Q.16
(a)
Management is trying to decide whether part A, which is produced with a consistent 3% defective rate, should be inspected. If not inspected 3% defectives have to be replaced during assembly. If all A’s are inspected one-third of the defectives will be found.

(i) Should the inspection be done? Inspection cost = 0.1 per unit, replacement of defective cost = 40/-.

(ii)
Suppose the Inspection cost is 0.5/unit would this change your answer in (i) above. 

(b) A metal fabricator produces connecting rods with an outer diameter of 25 ( 0.25 (mm). A machine operator takes several measurements overtime and determines the sample mean as 25.05 mm with ( = 0 0.075 mm.

(i) Compute the process capability ratio

(ii) What does this figure tell you about the process. 

(c) Resistors for electronic circuits are being manufactured on an automated machine. The machine produces 1000 ohm resistors in large quantities. To setup the machine and to create a control chart to be used throughout the run, 15 samples were taken with 4 resistors in each sample. The data obtained is as below:

Sample No.


Readings (in ohms)



1



1010
  991
  985
  986



2



  995
  996
1009
  994



3



  990
1003
1015
1008



4



1015
1020
1009
  998



5



1013
1019
1005
  995



6



  994
1001
  994
1005



7



  989
  992
  982
1020



8



1001
  986
  996
  996



9



1006
  989
1005
1007



10



  992
1007
1006
  979



11



  996
1006
  997
  989



12



1019
  996
  991
1011



13



  981
  991
  989
1003



14



  999
  993
  988
  984



15



1013
1002
1005
  992

Develop an 
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, R chart and plot the values. From the chart what comments can you make about the process?

Q.17
(a)
Engineers are trying to improve the design of a gear that has an outer diameter of        325 mm with a tolerance of ( 0.075 mm. Past data indicate that the mean value of the diameter have been 35.025 mm with ( = 0.0625 mm. The gear sells for 1250/-. The estimated loss to society = 200/- for any gear that has a diameter at the upper or lower tolerance limit. Annual sales of the gear = 40,000 units. Calculate the average loss/unit production and the average loss per year. What happens to average loss/unit if the mean is shifted to the target value of 325 mm?



(b)
XYZ Company is attempting to determine whether an existing machine is capable of milling a part that has a key specification of 100 ( 0.075 mm. The sample mean for this machine has been determined as 100.025 mm, SD = 0.05 mm. Calculate the CPR for this machine and should the company use this machine to produce this part? Why?

.










































































































































































































































































Q.1
(a)
Explain CIM database and multi objective decision-making support.



(b)
Clearly demonstrate a deadlock situation with neat sketch.

Q.2
(a)
What are the main functions of discrete event dynamic system? Discuss about deadlock states in a manufacturing system.


(b)
Enlist the elements of generic cell control architecture? Explain its significance.

Q.3
(a)
Explain the overall framework of shop floor control system.


(b)
Discuss the deadlock avoidance policy based on the petrinets.

Q.4
(a)
Describe BIONIC and virtual manufacturing system.


(b)
How six sigma can be implemented? Explain with a suitable example.

Q.5
(a)
State and explain different elements of computer integrated manufacturing.


(b)
What do you mean by process control? Describe the various inspection techniques.

Q.6
(a)
Explain various types of mass customization.


(b)
What do you mean by priority rules in production scheduling? Logically explain the performance trends observed in various priority rules.

Q.7
(a)
Explain hierarchical computer manufacturing system.


(b)
Explain predictive control algorithms. Why AGV scheduling considered as a critical decision making problem compared to conventional scheduling? What are the typical assumptions made in job shop scheduling?

Q.8
(a)
What are the different sequencing rules?

(b)
What do you understand by process design? How it can be implemented in the shop floor environment?

Q.9
(a)
Explain various spectrums of Real time control system.

(b) What is backtracking? What is significance of working memory?

Q.10
(a)
What is the significance of rapid prototyping? Explain in short rapid response manufacturing?

(b) Describe the various elements of material handling system.







Q.1
Define Production System. Name the inputs to production system. How can they be classified?

Q.2
The table below give the actual demand in units for the past 12 months period

	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Demand
	200
	210
	216
	220
	224
	228
	240
	260
	256
	280
	300
	320



(a)
Compute a simple 5 months moving average to forecast the demand for 13th month.


(b)
Compute a weighted 3 month moving average, where the weight are highest for the latest months and descent in order of 3, 2, 1.

Q.3
How are manufacturing processes classified? Distinguish between manufacturing operations and service operations.

Q.4
Describe the various steps involved in process design. Mention the inputs and outputs of process design.

Q.5
Enumerate and explain the major factors governing plant location. Evaluate the advantages and disadvantages of an urban site and a rural site.

Q.6

Plant layout involves, besides grouping of machinery, an arrangement of other facilities also. Discuss?

Q.7
Define the term ‘month study’. Define the term ‘Therbligs’. List out the 18 Therbligs used in micro motion study.

Q.8
Define the term ‘aggregate plan’ and state its objectives. What are the inputs and nature of the outputs of aggregate plans?

Q.9
Discuss the factors on which successful implementation of MRP depends.

Q.10
Define the term Project, project management and project life cycle. What is a dummy activity? Why it is used?

Q.11
What are the common difficulties in selection of an ERP solution? Explain the approaches to select ERP.

Q.12
Explain the mine rules for bottleneck scheduling in TOC.

Q.13
Explain the concept of Just-in-Time. How does it help the manufacturing system to improve productivity?

















Q.1
(a)
What is the relationship between sensitivity and range? What is disadvantage of very sensitive instruments? 


(b)
The period of oscillation of a simple pendulum is 
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. L is about 10 cm is known to 1 mm accuracy. The period of oscillation is about 0.5 s. The time of 100 oscillations is measured with a wrist watch of 1s resolution. What is the accuracy in the determination
of g?

Q.2
(a)
What points you will keep in your mind in selecting the tolerance between the piston and cylinder of a steam engine?


(b)
Design and sketch working and plug snap ‘GO’ and ‘NO GO’ gauges for spindle 
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Q.3
(a)
State the importance of limits and fits in large-scale production. Describe any system of setting limits and fits you know.


(b)
One manufacturer of a co-ordinate measuring machine has indicated its accuracy as:





3 ( 
accuracy  : ( 0.003 mm





2 ( 
accuracy : ( 0.002 mm





1 (
accuracy : ( 0.001 mm



What do you understand by the statement?

Q.4
(a)
Explain the terms :

(i) Bilateral tolerance

(ii) Basic hole system for dimensioning

(iii) Allowance.

Explain the principle of ‘No Go’ gauges.


(b)
Why is it necessary to give a tolerance on an engineering dimension? Give an example of both the bilateral and unilateral tolerances.

Q.5
(a)
A taper ring gauge has a mean dia of 17.5 mm and an axial length of 32.5 mm. Describe how you would find the angle of the taper. Show all necessary calculations.


(b)
A SONAR (sound navigation and ranging) uses ultrasonic waves to detect and locate objects under water. In a submarine equipped with a SONAR the time delay between generation of a probe wave and the reception of its echo after reflection from an enemy submarine is found to be 77.0 s. What is the distance of the enemy submarine? (Speed of sound in water = 1450 ms-1).

Q.6
(a)
What are the differences between constructive and destructive interference?


(b)
What is a comparator? Classify the different types of comparators. Describe mechanical comparator and clearly explain the magnification method adopted in it.

Q.7
(a)
Explain why it is preferred not to use a sine bar for generating angles larger than 450 if high accuracy is demanded.


(b)
In Young’s double slit experiment, the slits are separated by 0.28 mm and the screen is placed 1.4 m away. The distance between the central bright fringe and the fourth bright fringe is measured to be 1.2 cm, determine the wavelength of light used in the experiment.


Q.8
(a)
The voltage between points a and b across a resistor is measured by means of a well-calibrated 150 v voltmeter with 2000 ( V-1 resistance. The current flowing through the resistor is 5 mA. What reading will the meter show? What is the actual resistance between points a and b?


(b)
List out the advantages of an optical projector.

Q.9
(a)
The magnification of a projector is 50 x. If the screen diameter is 1.2 m, what is the maximum diameter of the job, whose measurement is possible?


(b)
What is the principle of operation of co-ordinate measuring machine?

Q.10
(a)
The demand for a product during the last 10 years is given below. Estimate the demand for the next two years by the method of regression.

	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Units
	124
	135
	145
	150
	167
	157
	161
	170
	187
	168


(b)
A 50 mm diameter shaft is made to rotate in the bust. The tolerances for both shaft and bust are 0.050 mm. Determine the dimension of the shaft and bust to give a maximum clearance of 0.0075 mm with the hole basis system.
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