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SECTION-A
There are FOUR questions in this section. Answer any THREE.

1. (a) Explain the long-run equilibrium ofa firm under perfect competition. (10)
(b) From the following revenue and cost function, calculate profit maximizing level. of

output and maximum profit. (8}j )
R = 1000Q - 2Q2

C = Q3 -'S9.2SQ2 + 123S.SQ+3000

:~.

(c) What are the assumptions of a perfectly competitive market?

2. (a) Prove that MR= P (1- ~)

where MR = Marginal revenue

P = Price

e = Price elasticity of demand

(b) Why is there no unique supply curve for the monopolist derived from his marginal

cost curve? Explain graphically.

(c}When does a firm emergeas a monopolist?
. .

3. (a) Define fixed cost and. variable cost.

(b) How would you derive the long-run average cost curve of a firm from its short-run

average cost curves?

(c) What is the relation among various short~nin cost curves?Explain graphically.

4. (a) Define production function.

(b) Explain producer's equilibrium with the.help ofisoquant and iso-cost curve.

(c) From the following function, calculate the amount of labour and capital that maXimize.

output. What is the maximum amount of output?

Q = 300L 0.07 KO.06

1500 = 30L + SOK
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SECTION-B

There are FOUR questions in this section: Answer any THREE.

5. (a) Distinguish between the concepts of microeconomics and macroeconomics. Briefly

discuss the relative importance of microeconomics and.macroeconomics in the formation

of national economic policies of a country.

(b) Explain graphically the 'change in demand' and 'change in the quantity demanded'

with reference to the change in prices of substitute and complementary commodities~

(c) Mathematically derive the cardinal theory of conSumer equilibrium both for

. independent and interdependent commodities.

6. (a) Narrate the factors that affect the supply of a commodity in general.

(b) Define market equilibrium. Describe how the price of a commodity in the market is

determined.

(c) Calculate the equilibrium price and the equilibrium quantity from the following

market demand function and market supply function

QDx = 1500 - 30 Px

QSx = -500 + 50 Px

7. (a) Discuss in detail price elasticity of demand, income elasticity of demand and cross

elasticity of demand.

(b) Explain the concept of marginal rate of substitution.

(c) What is meant by the budget constraint line? Explain graphically.

8. (a) Define an indifference curve .. Make a hypothetical indifference schedule, plot the

schedule on a graph and explain.

(b) What do you understand by substitution effect and income effect of a price change?

(c) Derive a demand curve with the help of indifference curve and show that price effect

is equalto substitution effect and income effect. Present and explain all necessary diagrams.
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SECTION-A

There are FOUR questions in this section. Answer any THREE.

1. (a) Write down the classification ofLC engines.

(b) Draw and discuss the P-V diagram fora diesel engine.

(c) Fora diesel engine, show that

where symbols have their usual meanings.

(10)

(12)

(13)

2. (a) Discuss the different types offuels which are used for the combustion engine. (25)

(b) Explain what is meant by an octane rating of80 and a cetane rating of70. (10)

3. (a) What are the differences between a wet liner and a dry liner? State their advantages

and disadvantages. .(10)
(b) State the functions of compression rings and oil rings fitted in piston of LC engines.

What are the reasons for using more than one compression ring? (10)

(c) Discuss in brief the factors which affect the performance ofLC engines. (15)

4. (a) What types of combustion chambers are usually used in marine diesel engines?

Discuss.

(b)Explain the following systems of C.L engines.

(i) Fuel supply system

(ii) Lubrication system

(iii) Cooling system

(iv) Fuel control system.

eontd P/2
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SECTION-B

There are FOUR questions in this section. Answer any THREE.

w----- --- ...
\,

(20)

5. (a) Name five new and renewable sources of energy. Show how energy from ocean wave

can be harnessed by owe (oscilating water coIumn )-give a neat free hand sketch. (15)

(b) Name the components as shown in the Fig. 5(b), by Englisb alphabets of a 4-stroke Ie
engine. (neither draw the diagram nor attach it with the script, just write the alphabets and

name these in your script).

6. (a) Draw the block diagram of a simple cycle gas turbine producing power. Depict the

. 'cycle on p-v and T-S diagrams and hence find an expression for its efficiency.

(b) Draw the block diagrams and tbe corresponding T-S diagramS for the following gas

turbine cycles.
(i) Simple cycle with heat exchange (regeneration)

(ii) Reheat cycle
(iii) Reheat cycle with regeneration.

(20)

(15)

(10)
7. (a) Write a brief note on fuel metering in SI engine.

(b) A 3.5" x 4.5" eight cylinder, 4-stroke SI engine runs at 2500 rpm. The carburettor

throat diameter is 1.25". Determine the depression at the venturi at a standard outside

pressure if volumetric efficiency 75%. Derive the expressions used. (25)

8. (a) With a neat and simplified flowchart show how petroleum products (gasoline, diesel)

are obtained from crude oil by distillation and refining.

(b) Write a brief note on Marine fuel.

------------------------------------------
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(10)
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SECTION-A
There are FOUR questions in this Section. Answer any THREE.

Assume reasonable value of any data if missing. The symbols have their usual meanings.

1.. (a) A steel bar, 1 m in length and 35 x 35 mm in cross section, is rigidly attached to a

wall at its right end. Its other end is 0.5 mm from another rigid wail. If a 120 kN axial .

force is attached to the bar at its midpoint and the temperature is increased by 60°C,

what will be the unit stress in each portion of the bar? (20)
E=207GN/m2

a = 0.0000117
(b) A rigid block of mass M is supported by three symmetrically spaced rods as shown

in Fig. for Q. No. 1(b). Each copper rod has an area of cross section of 900 mm2
; E =

. , .

120 GPa;and the allowable stress is 70 MPa. The steel rod has an area of cross section
of 1200 mm2; E = 200 GPa; and the allowable stress is 140 MPa. Determine the largest

mass M which can be supported. (15).
2. (a) Draw the shearforce and bending moment diagram for the loaded beam as shown in

Fig. For Q. No. 2(a). (20)
(b) Determine the shear force and bending moment as functions of x, for the loaded

cantilever beam as shown in Fig. for Q. No. 2(b). (15)

3. (a) A simply supported beam 10m long carries a uniformly distributed load of20 kN/m

over its entire length and a concentrated load of 40 kN at midspan. If the allowable

stress is 120 MPa, determine the lightest W shape beam that can be used. (20)
(b) What should be thetotal depth of the cast-iron T section as shown in Fig. for Q. No.

3(b), in order to produce simultaneously occurring tensile and compressive stresses of

55.0 MPa and 110.OMPa at A andB, respectively? ( (15)

4. (a) Determine the moment of inertia of the shaded area as shown in Fig. for Q. No. 4(a)

with respect to the x axis when a = 20 mm. (15)

(b) How can you measure the ductility of a material? (8)
(c) Define the followings: (12)

(i) . Critical buckling load
(ii) Slenderness ratio

(iii) Yield strength.
eontd P/2
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SECTION-B
There are FOUR questions in this section. Answer any THREE.

11_1--
-.~.

5. (a) Derive an expression relating the applied twisting 1Il0ment acting on a shaft of

circolar cross-section and the shearing stress of any point in the shaft. (20)
(b) A shaft composed of segments, AC, CD and DB is fastened to rigid supports and

loaded as shown in Fig. for Q. No. 5(b). For bronze 0 = 35 OPa; for aluminium G = 28
GPa and for steel G =83 OPa. Determine the maximum shearing stress developed in

each segment. (15)

6. (a) Determine the slope and deflection equations for the simply supported beam baving

a concentrated load at its centre by double integration method. (20)
(b) Determine the deflection curve of a simply supported beam subject to a concentrated

moment as shown in Fig. for Q. No. 6(b) by step-function method. (15)

7. (a) Determine the internal forces carried by all the beams in the pin-jointed frame (all

angles are 45' or 90' and the length of AB is L) as shown in Fig. for Q. No. 7(a).. (15)

(b) Calculate the reactions at the supports and draw the shear force and bending moment

diagrams of the beam as shown in Fig. for Q. No. 7{b). (20)

8. (a) Consider a plane element subject to normal and' shearing stresses crx, cry and 'txy

respectively. Determine the normal and shearing stress intensities on a plane inclined at

an angle e to the nonnal stress cr,. (15)
(b) A plane element is subject to the stresses shown in Fig. for Q. No. 8(b). Determine (20)

(i) the principal stresses and their directions
(ii) the maximum shearing stresses and the directions of the planes of which they

occur.

-----------------------------------
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SECTION -A
There are FOUR questions in this section. Answer any THREE.

1. (a) Draw a cross-section of a blast furnace showing various raw materials and products. (18)
(b) How does a dust catcher remove dust from blast furnace gas? Explain with necessary

sketch. (12)

(c) What are the main five components of a modem blast furnace plant? (5)

2. (a) Describe briefly how steel is produced using an open hearth furnace. (15)

(b) Compare Bessemer and L-D processes of steel making. (12)

(c) Why is an electric furnace now-a-days utilized during steel making process? (8)

3. (a) What are the conditions to determine the usefulness of an oxide layer in preventing

base material from adverse environment? .(6)

(b) Draw the structure of a timber tree showing different layers. (6)
(c) Describe the type and prevention technique of corrosion that occurs in improperly

heat treated 18/8 stainless steel. (IS)

(d) Differentiate between natural cement and artificial cement. (8) .

4. (a) Mention differenttypes of stainless steels along with their compositions,properties and uses. (18)

(b) Briefly describe the process of producing electrolytic touch pitch copper. (12)

(c) List five advantages of alloy steel. (5)

SECTION -B

There are FOUR questions in this section. Answer any THREE.

5.. (a) Draw the iron-ironcarbide equilibrium diagram on apiece of graph paper and label it

completely. (15)

(b) Explain the isothermal lines on the Fe-Fe3C equilipri1l111 diagram. (8)- ".. " '.

(c) D&cuss the differences' in microstructures and properties one would expect if a

hypoeytectoid steel is annealed and normalized from the same heat-treatment temperature. (12)

Contd P/2
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6. (a) What are the basic types of cast irons? Draw the microstructure and mention the

important uses of each type.

(b) How are ferritic and pearlitic malleable cast irons are produced from white cast iron?
. .

Draw the heat-treatment cycles and show the gradual microstructural changes during

those cycles.

(15)

, (20)

7. (a) What is creep? Draw a creep curve for tensile loading showing the stages and explain

the possible reasons for those' stages of the curve. Mention the effects of increasing

stresses and temperatures on the curve. (20)

(b) What is strain hardening? How can one increase strength of metals or alloys by using

this phenomenon? Illustrate this with the help of a stress-strain curve. (15)

8. (a) What is the purpose of surface hardening? Describe how a low carbon steel part is

carburized by the process of pack carburization stating the mechanism involved in the

process. (17)

(b) Name the common non-destructive testing. techniques. Mention two suitable

techniques for inspection of materials to identify hidden and surface defects respectively.

With diagrams, describe the working principle of ultrasonic testing to identify a defect in

a finished product. (18)

-------------------------------------------
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SECTION-A

There are FOUR questions in this section. Answer any THREE.

1. (a) Solve the following differential equation by the method based on the factorization of

the operator [xD2 +(1-x)D~2(1+x)]y=e"'x (1-6x) ..

(b) Solve (x2D2 - 3xD + 4) y = x + i Inx.

2. (a) Show that (1- 2xh + h2 t~is the generating function for Legendre's polynomial.

(b) Prove that ~ [xn Jn (x)]= xn J n-l (x).
dx

(c) Prove that Pn (x) =! J [x i~~x-2-_-1-cose]n de, where n is a positive integer.
1t 0 .

3. (a) Prove that In(x) and Ln(x) are linearly dependent when Ii is any integer .

.. (b) Express f(x) = x4 + 2x3 + 2i - x - 3 in terms of Legendre polynomials.

() g(cosx . )(c) Prove that J_3/ x = - - -- + smx.
72 .' 1tX X

4. Solve in series the following differential equation by using .the method of Frobenius

x2y" + xy' + (x2 -l)Y:;: O.

Contd ' P/2
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SECTION-B

There are FOUR que~tions in this section. Answer any THREE.

5. (a) Test the dependency of the set of vectors {(I, 2,'-3), (2, 0, -1),. (7, 6, ~1l)}. If

dependent find a relation among them.

(b) A rigid body is rotating with an angular velocity : radians per second about an axis

which passes through a point (-1, 3, 2) hav~ngdirection cosines proportional to 3, 2, 7.

Find the linearvelocity of the point (9, 11, -7) of the body.

(c) Prove that the medians of a triangle meet in a point which is a point of trisection of

the medians. (10)

6. (a)A vectorsatisfiesthe equations ~ x b = ~x b and ~ .~ = 0 .Provethat x = ~ - (a_.~lb. (15). a.b
(b) Find T, N, B, .K, A for the equation of the osculating plane of the curve x = 3t,

y=3t2,z=2eatt=1. (20)

. 7. (a)Provethatdiv(FxG)=G.curIF-F.curlG. (5)
.- 3 - 2 - 2 -(b) If F = (x z - 2xyz) i + (xy -3x yz) j + (yz - xz)k is solenoidal then find a vector

V such that F = V x V .

(6) Evaluate ff(y2Zi + z2xJ + x2y"k)dS whereS is the surfaceof the spherei+i + z2= 4
s

lying in the positive octant.

8. (a) State Green's Theorem. Evaluate by Green's Theorem in the plane for

1e-x sin y dx + e-x cos y dy where C the rectangle with vertices (0, 0), (7t~0), (~, 1t/2)
c

(15)

(15)

and (0, 1t/2). (15)

. (b) Verify Gauss's Divergence theorem for F = 2x2i -y2} + 4xzk taken over the region
22.

S in the first octant bounded by y + Z = 9, x = 0 and x = 2. (20)

...
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