


Q.1
(a)
Evaluate :



(i) 
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(b) A cone is inscribed in a sphere of radius r. Show that the volume and the curved surface of the cone will be maximum if its height is 
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Is the function continuous at x  =  2?

(d) If 
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(e) Show that 
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Q.2
(a)
Show that the vector field 
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 is conservative. Find its scalar potential and the work done in moving a practicle from ((1, 2, 1) to (2, 3, 4). 

(b) Find the divergence of the vector field 
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(c) The position vector of a moving particle is given by :
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Determine the velocity, speed and acceleration of the particle in the direction of the motion.

(d) Find the volume of the parallelopiped whose edges are represented by 
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ˆ

2

ˆ

ˆ

3

,

ˆ

ˆ

2

ˆ

,

ˆ

4

ˆ

3

ˆ

2

k

j

i

c

k

j

i

b

k

j

i

a

+

-

=

-

+

=

+

-

=


(e) (i) 
Prove that the vectors 
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 from the sides of an equilateral triangle.

(ii) 
Prove that the unit vector perpendicular to each of the vectors 
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 and that the sine of angle between them is 
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Q.3
(a)
Find adj A and A-1, when 
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(b) Find the rank of the matrix A, where 
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(c) Show that 
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(d) Solve the simultaneous equation by using Cramer’s Rule 
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(e) Verify Cayley-Hamilton theorem for the matrix,
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(f) Also
(i) obtain A-1 and A3.

(ii) find eigen values of A, A2 and verify that eigen values of A2 are squares of A.

Q.4
(a)
One factory f1 produces 1000 articles, 20 of them being defective products, second factory f2 produces 4000 articles, 40 of them being defective and third factory f3 produces 5000 articles 50 of them being defective. All these articles are put in one stockpile. One of them is chosen and is found to be defective. What is the probability that it is from factory f1?

(b) In tossing a fair die, what is the probability of getting an odd number or a number less than 4?

(c) A pair of dies is rolled once. Let x be the random variable whose value for any outcome is the sum of the two numbers on the dice. 

(i) Find the probability distribution of x.

(ii)
Find the probability that x is an odd number.

(iii)
Find P 
[image: image21.wmf](

)

8

5

1

£

£

x

.

(d) A firm sells oil in cans containing 5000gm oil per can and is interested to know whether the mean weight differs significantly from 5000 gm at the 5% level, in which case the filling machine has to be adjusted. Set up a hypothesis and an alternative and perform the test, assuming normality and using a sample of 50 fillings with mean 499 gm and standard deviation 20 gm.

(e) A set of five similar coins is tossed 320 times and the result is



No. of heads 

0
1
2
3
4
5




Frequency

6
27
72
112
71
32


Test the hypothesis that the data follow a binomial distribution.


PART A

Q.1
Find the equation of an open quadratic B-spline curve defined by five control points.

Q.2
Find the equivalent bicubic formulation of a cubic Bezier surface patch.

Q.3
Discuss thoroughly the existing CAD/CAM data exchange standards and compare them.

Q.4
What is the importance of a hidden surface removal in Virtual Realism? How is it achieved by various algorithms?

Q.5
Discuss the use and development of CAD/CAM databases. Narrate the current database models and their relative advantages.

(15 ( 4 = 60)

PART B

Q.6
Develop a spur gear (take suitable parameters) drawing in AutoCAD. Add thickness to it. Write down the procedure of development of spur gear in AutoCAD. Study IGES and DXF files of the spur gear. Write down your comments on these data exchange files. Enclose your model and IGES, DXF files.

(40)


Q.1
What are the desirable properties of moulding sand? How are these determined in laboratory?

Q.2
What are

(a) Pouring basin

(b) Sprue

(c) Gate

(d) Riser

(e) Runner

Q.3
On what factors solidification time of a casting depends? If you the geometry of a casting, how will you design the riser?

Q.4
Differentiate clearly between “cold working” and “hot working”. Give their advantages and disadvantages. What is “warm working”?

Q.5
A steel cup of height 30 mm and internal diameter 40 mm with a flange of width 10 mm is to be deep drawn from a sheet 1 mm thick. Determine the diameter of the blank and drawing force.

What is the drawn ratio? Can the cup be drawn in a single operation?

The properties of steel are :

Yield stress = 150 MPa, ultimate tensile strength = 350 MPa

Limiting draw ratio = 1.9

Neglect entry radius and blank holder effects.

Q.6
Mild steel is mechanized at a cutting speed of 200 m/min with a tool of rake angle 10o. The width of cut and the uncut thickness are 2 mm and 0.2 mm respectively. If the average value of the coefficient of friction between the tool and the chip is 0.5 and the shear stress of the work material is 400 N/mm2,

determine :

(a) the shear angles

(b) the cutting and the thrust components of the machining force.

Q.7
Mild steel straight cylindrical pieces (20 mm diameter ( 80 mm length) are turned on a lathe. The machine capacity is such that a power more than 600 W cannot be supplied for the actual machining operation. The diameter has to be reduced to 17 mm in one pass. The maximum unevenness allowed is 15 (m. The turning tool has a nose radius of 0.5 mm. The tool life equation for this work-tool combination is

Vf0.2 T 0.25 = 25

where V is in m/min, f in mm/revolution, and T in minutes. The cost for labour and overheads is Rs. 25 per minute, and the total cost involved in each regrinding of the tool is Rs. 150. On the average, it takes about three minutes to change the tool. Estimate the most productive cutting speed.

Q.8
A 5 mm thick aluminium alloy strip is rolled to a thickness of 4 mm, using steel rollers of radius 100 mm. The tensile yield stress of aluminium is 0.28 kN/mm2. Determine

(a) the minimum coefficient of friction ( min between the workpiece and the rolls for an unaided bite to be possible,

(b) the angle subtended by the contact zone at the roll centre, and

(c) the location of the neutral point with ( = (min.

Q.9
What is welding? How is it classified? Under what conditions DC arc welding is preferred over AC arc welding? What are different parameters which affect arc welding?

Q.10
How do you control “Residual stresses”, “Distortions” and “Defects” in welding? Explain.

What is the purpose of “preheat”?


PART A

Q.1
(a)
With neat sketch discuss the important features of machining centres and write down the differences between HMC and VMC.


(b)
Discuss tooling used in CNC machines and the tool management strategies.

Q.2
Explain the following with respect to CNC machines :

(a) Interpolation techniques

(b) Canned cycles

(c) Features of turn-mill centre

(d) Axes orientation and nomenclature

Q.3
(a)
Discuss thread cutting on CNC lathes and turning centres.


(b)
Explain the use of MACRO and PATTERN statements in APT using some examples.

Q.4
(a)
Discuss how do you select drives for CNC machine.


(b)
Explain the machine controller architecture used in CNC/NC machines. What are the developments coming in for the design of controller.

Q.5
(a)
What are the various flexibilities existing in a typical FMS? Where do we use FMS instead of conventional machine shop?


(b)
Justify recommendation of FMS installations in our country? If you were a plant manager what are your recommendations?

PART B

Q.6
Write a complete APT code for machining of part shown in Figure 1. Develop process plan, select appropriate tools and machining conditions and list them.


Figure 1


Q.1
(a)
Define Computer aided manufacturing? How the applications of CAM is classified. Briefly explain each one of them. 


(b)
Describe the concept of electronic data transfer in the CAD environment.

Q.2
(a)
Which different types of material transportation vehicles do you know and how are they directed through the plant? 


(b)
What are the various robotic applications in the manufacturing industry? Describe each one of them elaborately. 

Q.3
(a)
Describe briefly about CNC system elements.


(b)
How do you classify the various CNC control systems? Explain briefly each one of them. 

Q.4
(a)
What do you understand by FMS? What are the components of FMS?


(b)
What do you understand by machine loading? What are the main objectives of machine loading? 

Q.5
(a)
Describe the traditional process planning system. What is the main difference between process planning and scheduling?


(b)
How does the generation process planning work? What is the major problem in this approach and how can it be overcome? 

Q.6
(a)
Define group technology? List the various types of coding systems in the group technology. What are the advantages of opitz system? 


(b)
What are the different steps involved in production flow analysis?

Q.7
(a)
What is simulation? List the important steps in developing and using a simulation model. 


(b)
Explain some common elements of discrete event simulation.

Q.8
(a)
What are the recent developments in the enterprise integration that have reduced the lead time and enhanced the quality of manufacturing of a product?


(b)
What do you understand by extended enterprise and what role internet has played in it? 

Q.9
(a)
What is sensor? What are the two types of sensors and how they differ from each other?


(b)
What are vision systems? What are the main functions of a vision system? 

Q.10
(a)
Briefly describe the different trends in manufacturing. 


(b)
What are the different social and economic factor, which promotes the development of automated factory? 


Q.1
(a)
What are the basic requirements of a sensor and transducer, explain? 


(b)
Briefly describe the components of a continuous sensing system. 

Q.2
(a)
What is a wrist sensor? Explain the various functions of wrist sensors? 


(b)
How the sensors are classified according to their characteristics. What guidelines you will take for selection of a sensor system?

Q.3
(a)
Explain the various types of cam mechanisms, with the aid of a neat sketches. 


(b)
Discuss the relative advantages and disadvantages of the pneumatic system over hydraulic system. 

Q.4
(a)
Explain the working of a positive displacement hydraulic pump with a neat sketch. 


(b)
Define an actuator? Explain the working of single acting Hydraulic Cylinder, with a neat diagram.

Q.5
(a)
Assume a DC motor with the following parameters : 



Motor torque constant = 0.0848 Nm/amperes.



Back EMF constant = 0.0848 volts/(rad/s)



Armature Resistance = 0.75 (


Moment of inertia = 0.00001696 kg-m 



with zero frictional load. Taking a feed forward gain of 2, determine the motor response for a unit step function.


(b)
What is inverse Kinematics? What is the importance of path planning? 

Q.6
(a)
A DC motor takes an armature current of 110 A at 480 V. The resistance of armature circuit is 0.2 (. The machine has six poles and the armature is lap connected with 864 conductors. The flux per pole is 0.5 wb. Calculate 



(i)
The speed, and

(ii)
The gross torque developed by the system. 

(b)
Describe various methods of speed control of a DC motor.

Q.7
(a)
Define a microprocessor. What is the difference between a microprocessor and a CPU?


(b)
(i)
Show the binary addition and subtraction of 125 (Decimal) and 200 (decimal). 


(ii)
Convert the following octal numbers to decimal equivalent, then convert that decimal numbers to equivalent hex numbers






65, 216, 4073. 

Q.8
(a)
Apply the Hurwitz-Routh criterian to determine the stability of the systems whose characteristic equations are given by

(i)
S5  +  10S3  +  2S2  +  9S  +  15  =  0

(ii)
S5  +  2S4  (  5S3  +  2S2  ( 15S  ( 20  =  0

Q.9
(a)
Establish the differential equation describing the behaviour of the parallel, or one node-pair, electric circuit shown below. 

Figure 1 : Common Voltage V between Nodes A and B

Q.10
(a)
Find Laplace L
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(b) Find the inverse Laplace Transform of the following. 
(i)
L( 1 
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L( 1 
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Q.1
(a)
Do cause-and-effect diagrams have any advantage over a simple list of possible causes of a problem? Why?


(b)
The marketing manager of Shiv Kumar International (SI) estimates that “defective bearings that set into the hands of industrial users cost SI an average of Rs. 200/- each” in replacement costs and lost business. The production manager counters that “the bearings are only about 2 percent defective now, and the best a sampling plan could do could be to reduce that to 1 percent defective – but not much better (unless we go to
100 percent inspection).” Should SI adopt a sampling plan if it costs

(i) Rs. 1.00/- bearing?

(ii) Rs. 2.50/- bearing?

(iii) How much per bearing can SI afford to spend on inspection costs before it begins to lose money on inspections?

Q.2
(a)
A system consists of six components connected as shown in Figure 1.


Figure 1
Find the overall reliability of the system, given that the reliabilities of A, B, C, D, E and F are respectively 0.95, 0.80, 0.90, 0.99, 0.90 and 0.85.


(b)
A component has MTBF = 100 hours and MTTR = 20 hours with both failure and repair distributions exponential. Find the availability and unavailability of the component after a long time.

Q.3
(a)
Discuss ways to use JIT to improve any one of the following :

(i)
a hospital

(ii) an auto dealership

(iii) a software development unit

(b)
Calculate the reliabilities of the system as shown in Figure 2.


Figure 2

Q.4
(a)
A system consists of 3 identical units connected in parallel. The unit reliability factor is 0.9. If the unit failures are independent of one another and the successful operation of the system depends on the satisfactory performance of any one unit, determine the system reliability.


(b)
“You don’t inspect quality into a product, you have to build it in.” Discuss the implications of this statement.

Q.5
(a)
TQM culture will not develop in an industry if fear is not driven out from the minds of the employees. Why?


(b)
A lot of 1000 products has arrived from the vendor. As per the practice in the plant, a sample size of 100 will be subjected to inspection and the lot will be accepted if the number of defective in the sample is one or less. What is the probability that the lot will be accepted if it contains 5 percent defective units?

Q.6
(a)
The radiology department of a large hospital has an average retake rate of 8.8 percent; that is, 8.8 percent of its X-ray must be repeated because the picture is not sufficiently clear. Errors can occur because of incorrect patient measurement, improper calibration or setting of the machine, poor film quality, incorrect film processing, or other reasons. During the past month 9000 X-rays were taken, and 11.2 percent had to be repeated. Does the process appear to be within its 3 ( limits or does it appear that there may be some assignable cause for variation?

(c) Twenty samples were taken from a cable-weaving machine while it was being operated under closely controlled conditions. The number of defects per 100 metres for the sample is recorded in the chart below. Determine the control chart limits for the machine

	4
	4
	5
	3
	6

	2
	2
	4
	5
	3

	4
	2
	3
	2
	4

	5
	5
	7
	5
	3


Q.7
(a)
What are three general areas in which statistics can be applied to control and improve quality?


(b)
Give four reasons why companies may use samples instead of checking every item. When might a company prefer to check every item?

Q.8
(a)
Supplier selection and supplier relations are considered important to the purchasing department. Should the quality assurance department ever become involved in these issues? Why or why not?


(b)
Can proper application of quality control methods actually reduce costs while improving quality? Give reason for your response.

Q.9
(a)
How does the quality circle approach to quality control differ from the traditional approach of inspection by a quality control inspector?

(b)
From an acceptance-sampling standpoint, how do the binomial, Poisson, and normal distribution differ? (Do not answer the question by simply expressing an equation for the distribution).

Q.10
(a)
A daily sample of 30 items was taken over a period of 14 days in order to establish attributes control limits. If 21 defective were found, what should be the LCLp and UCLp?


(b)
In an industrial plant, the mean weight of a certain packaged chemical is
( = 82.0 kilograms, and the standard deviation is ( = 4.0 kilograms. If a sample of n = 64 packages is drawn from the population for inspection, find this probability that

(i)
An individual package in the sample will exceed 82.5 kilograms (Assume that the population is normally distributed for this part.)

(ii)
The sample mean will exceed 82.5 kilograms.
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