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This quebtlon papei’ p@ntams two piits; A and B. Ty fa, o

Part A.is compulsiry which carries 25 marks. Answeér. all, questlons in. Pal (] A

Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

(25 Marks)
Differeritiate between, metal and alloy. o f’ [2] -,
Latttbc parcuneter of a_ CC crystal-i§ 1'A0 Calculate-._ tom1c densny in (111) (1o~

i B ",

g (100) planeg, o S R St Lo B
Define Gibb’s phase Rule. [2]
List the different methods to construct the phase diagrams. [3]
Define hardenability and what factors it effects. [2]
Which alloy of Fe-Fe3;C system has the lowest melting p01nt‘7 [3]
What is-carbon equlvalent" e, P PR [2]... #~
Dl.stmg,msh between macrostructmc amtl mlcro structln e T 3]
Distinguish betwéen-glasées and cérmets:” ’ [2]
Write the applications of polymers. [3]
PART-B
(50 Marks)

State Hume-Rothery’s rules for the formauon of substitutional solid solution.
Define-solid soluti .'.-a’mcl explam abeut bubstltuuonal selld soluuoﬁbiwnh sultable.:}

exaniples. S . [5+5] &
OR

Calculate the packing factor for HCP.

Explain about density calculations of crystal structures. [5+5]

Draw neatly and explain the phase diagram where two components are completely
soluble in llqmd stale and partly insolubl¢ i in solid btate (W1t11 example). - [10] o 1
,,,,, OR 5 i =
What is Lever rule‘? Apply it to phabc ethbnum in an alloy of 15% B and 85%
when a liquid of 45% B is in equilibrium with a solid solution of 95% A.
What is Isomorphous alloy system? Explain with suitable example.

[5+5]

Construct the TTT dlagrams for 0.8wt% carbon steels.
. OR:

What is lleat tr Latmenl and cxpiam its effecLV‘ ; :

Blstmgmsh between-ahnealing and normalizing, -

[10]

[545] St




wnt¢ the °°m1’°~°‘1“°“= Plﬂpemes and ﬁpphcatlons ofﬂxe fhllowmg
dyPuralumin S e et R
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“pmart

b) Cartridge brass. [5+5]
OR

Differentiate between white Iron and grey cast Iron.

Explain why extensive coring occurs in bronzes compared to brasses. [5+5]

Write short notes on:
a) cermets.
b) polymers. [5+5]
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£ Parl Ais compulsury wiuch carries 25 m'uks Answar a]l qucshona in Pfu! A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A (25 Marks)

l.a)  State and explain Ohms law.
b) Statp"'"'md explain- Klrchhoff’s laws,, /7
c) What is meant by lmpcdance"

d) Obtain the form factor of a sinusoidal voltage 3 V sin a)t

e)  Define efficiency of a Transformer.

f)  What are the characteristics of an Ideal transformer?

g)  Give the applications of 3-¢ Induction motor.

h)  Based on the type of excitation, classify the DC gencralom

i) Compate spring: centwl and gr avity, control methods. 9
J) #What are the advantagec; and d:sadvautage:. of PMMC Ill‘Itl ument‘?

PART-B (50 Marks)
2. By applying Kirchhoff’s laws, find the current through all the elements in the
circuit as shown in the figure. [10]
t_-_—z V + .................
- - N = 15v
1082 T
? A'AA
BL2

OR
3.a) _Wrijté short notes. o Star-delta tr ansforination. If Ry, th and R, are cnnnccled in

ctclta derive the. expiesmons for equ valent star connec‘ﬁun
b) “State Thevenin’s theorem. it e

§
Fibafblaii

’ [4+6]

4. An a.c. circuit consists of a resistance of 5 ohms, an inductance of 0.1 H, and a
capacitance of 100 pF, all in series. Determine for this circuit:
a) Total Impedance
b) Reactance
o) Admmancc

e Susceptance,‘and .
) Conductance.
The supply frequency is 60 Hz. [10]
OR




5.a) '_,.Wr-;_'j'fg""_ldown the.expression for the
“equation for the'averagé power, =

b) A series R-L-C circuit consists of 100 ohms resistor and an inductor of 0.318
Henry and a capacitor of unknown value. This circuit is supplied by 230V, 50HZ
supply and draws a current of 2.3 amps, and the current is in phase with the
supply voltage. Find the value of the capacitance, and the power supplied by the

Stantaneous-power, and henée” derive the

SOULCE. ey e . [5+5]
6.2) <Draw.the phasot.diagram of Transformer under no.load..” fhis W

b) A single phase transformer with a ratio of 440/110V takes a load current of SA at
0.2 power factor lagging. If the secondary supplies a current of 120A at power

factor of 0.8 lagging, estimate the current taken by the primary. [5+5]
OR
7.a)  Derive the emf equation of a single phase Transformer.__”
b) ~In 25KVA, 2000200V, single phase Transformer;;tlie_iron and full-foad copper -

closses are 50 Wraind 400 W respectivel
factor of:
i) Full load and

ii) Half full-load. [5+5]

y. Calculate ti]gl__é'fﬁcienclg-_@_ unity power o i

Femsimssish "

Explain how the rotating magnetic field is developed in a 3- phase induction
.. MO}OT- e i, e

I

A6 pole, 3-pl1458} induction mo‘_:tm;‘ J s at 1140rp1n n; full load:r n supplied IIII -
“power from a 60Hz supply. Detérmine-the slip at full oad. e el [Gg] e e
OR
9.a)  Derive an expression for the speed of a DC motor in terms of back emf and flux
per pole.

b) A 4-pole lap wound D.C. shunt generator has a useful flux per pole of 0.06wb.
_"_ll“he‘_‘,...ag"mature winding consists of 240 turns each of 0.0035 ohms fesistance.
“Caleulate the terminal voltage when funning at 92()__'_'113"n1',--}if the armatufe-current is ~

{60A..* £GP 54s] B
10.  Explain the essential requirements of indicating instruments with necessary
diagrams. [10]
OR
11. in with neat sketch the construction and working of a MI ammeter, [10]
- '-.I Lo -_ ""'_“00&)00---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer al] questions in Part A.
Part B consists of 5 Units. Answer any one full question from each umt
,Edch questlon carries I_O marks and- may h'wc a, b,c. as suh questlons ;

PART-

l.a)  Determine the nature of the point x = 0 for the equation

2 +1)y" + (x2 —1)+2y—0 [2]

Find the indicial equation of x2y" — ny —(x? - Z)y = 0. [3]
erge the value of. j @E) N " R e

Obtain the value,,p,_f.,P @). e o K
Write the Cauchy Riemann equatlons in polar form [2]

Show that the function f(z) = sin x cosh ¥ + icosxsinhy is continuous and analytic
everywhere, [3]
Define essential singularity. [2]
Expand log z by Taylor’s series about z = 1. [3]

,Iﬂnd the image of z= -i’'under the, tran,sfmmatlon W, 7+2 =3i. e S o [2}-, 7
Prove that w = Y circlé preservig, ) £ S
PART-B
3 , (50 Marks)
% Find the series solution of 4xy” + 2y + y=0. [10]
OR
4.a)  Prove that f_,l XB, (x)P,_1(x)dx = 4?122”_1.
b)  Show that J§ + 2(J? +JE )2 ) =1, [5+5]
OR

[op

State dnd prove Cauchy s Integral’ IurmuJa [L0].
OR

7. Evaluate f (v — x — 3x%i)dz, where ¢ consists of the line segments from z =0 to z =

and the other from z =i to z = 1+i. [10]




w0 2
8. Evaluate | ﬁ;% dz. [10]

10. Determme the region of the w — plane into which the ﬁrst quadrant of z — plane is mapped

by the transformation w = z%. [10]
OR
11. Show that every bilinear transformation maps the circles in the z — plane onto the circles
in the W= plane. _ ) [1o]

---00000---
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Note: This question paper contains two parts A and B.

4.2)
b)

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
.Each quesuon c'lmes lO marks and- may have a, b,.¢. as’ sub questlons

Determine the nature of the point x = 0 for the equation

(x?+1)y" + (x? —1)+2y—0 [2]
Find the indicial equation of x%2y" ~ ny - (x? - 2)y = 0. [3]
W] ll;el_lt'he value of. j 1(‘):) ....... o S [2].. -~
: Lo . o S W
erte the Cauchy Rlemann equations in polar form [2]
Show that the function f(z) = sin x coshy + i cos x sinh ¥ is continuous and analytic
everywhere. [3]
Define essential singularity. [2]
Expand logz by Taylor S series about z= 1 [3]

Ly -l [2]’ ._.J""".;

[31..
PART-B
. , (50 Marks)

Find the series solution of 4xy" + 2y’ +y = 0. [10]

[10) [

Prove thatf xXP, (X)P,_q(x)dx = = 3" -

Show that]() + 2(]1 +]2 +j3 + - ) =1, [5+5]
OR

and prove Cauehy S In!urmLformuJa

OR
Evaluate fc(y — x — 3x2i)dz, where ¢ consists of the line segments fromz=0toz=1
and the other from z =i to z = 1+, [10]

.-tb.l'ate

.........



22742
Evaluate [ ————dz. [10]

1
1.0f ———=fo
"‘-}fzz-4z+3,,f !

foeme Yl D Mt L.

Determine the region of the w — plane into which the first quadrant of z — plane is mapped

o

LA, Mo ErSS—- i

by the transformation w = 2. [10]
OR
Show that every bilinear transformation maps the circles in the z — plane onto the circles
in the w — plane. [10]
...... 7, 2 I i R,
..... . “\......-": FO— {\...J‘.
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METALLURGY AND MATERIALS SCIENCE
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Max, Marks: 75

This quastmn paper Lg)nlams two parts| A and B, 77 e a
Part A_is compulsory which carries 25 marks. Answer all questlous in. Part, A
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A
(25 Marks)

Lattlﬂ,e parameter qf a FCC crystal--
and (100) planes. o
Define Gibb’s phase Rule.

List the different methods to construct the phase diagrams. [3]
Define hardenability and what factors it effects. [2]
Which alloy of Fe-Fe;C system has the lowest melting point? [3]
What.is-carbon eqmva]cm? = T o

Dlstmgmsh between mdcmsu uctuu, antl l‘l]lLI‘O slructur
Distiiguish betwéen glasses and cérmets:” B
Write the applications of polymers.

PART- B
(50 Marks)
State Hume-Rothery’s rules for the formation of substitutional solid bolutlon
Defirie- solid solutic '-and exphm “dbout- qubstltutloﬂat SGlld solutlol_' i
examples. / Kot

Tiaiinrinias \-n.q.':

Calculate the packing factor for HCP.
Explain about density calculations of crystal structures.

[5+5]

Draw neatly and explain the phase diagram where two components are completely
soluh-lc._m ll.(]l.lld st:ﬂc .and par[!y msolublc in solid state (w:th examp!e) s [10] A N

when a 11qu1d of45% B is in equ111br1um with a solid solut10n of 95% A.

What is Isomorphous alloy system? Explain with suitable example. [5+5]
Construct the TTT dlagrams for 0.8wt% carbon steels. [10]

""" : o OR
Wh‘lt H hcat lrealn*lent an;l ehp]dln its effecl‘? .: P
Distirigtiish between anmealing s and normalizing. F [5+5] Yo




AT z"“'"r. f,u- ‘‘‘‘‘

e a) Buralum in e

b) Cartridge brass.
OR
9.a) Differentiate between white Iron and grey cast Iron.
b) Explain why extensive coring occurs in bronzes compared to brasses. [5+5]

11. Write short notes on:
a) cermets.
b) polymers.
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Part A 1s compu]smy wjmh carries, 25 mal‘ks Answer all. quest:om. in. Part A
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A
_ ) (25 Marks)
..... ) 2}

L.dﬁlcc parametcr of a F CC crystal is 3 6MO Calcula_: ‘L

and (100) planes. = 77 3]
Define Gibb’s phase Rule. [2]
List the different methods to construct the phase diagrams. (3]
Define hardenability and what factors it effects. [2]
Which alloy of Fe-Fe;C system has the lowest melting point? [3]

What.is-carbon equivalent? — - o [2]..
DlS’tll'lglﬂSh between’ macrostruclure aud mncuo str uctum B AT [3]. ¥
Distinguish betwéen- glasses and cérmets: [ o
Write the applications of polymers. (3]

PART-B

(50 Marks)
State Hume-Rothery’s rules for the tormatlon of subsmutmnal sohd solutwn
D'éﬁne “solid solutlorn aﬁd explam about substltutl""
examples. A
OR
Calculate the packing factor for HCP.

Explain about density calculations of crystal structures.

[5+5]

Draw neatly and explain the

saluble in llqmd ';ﬂle ﬂnd partly msoluble in solid stale (wnh EX’]mp[(':)_
Lo - OR

phase diagram where two components are completely
' [10]

when a liquid 0f45% B is in equilibrium with a solid soluuon of 95% A.
What is Isomorphous alloy system? Explain with suitable example. [5+5]

Construct the TTT diagrams for 0.8wt% carbon steels. [10]

af é"'heat tre'mm,ni dn(l explain, its e:fFecl?

D;stmgmsh between aiméaling and norinalizing. [5+5]5:""""'




a) Dura]umm o A S’ A

b) Cartridge brass. [5+5]
OR

Differentiate between white Iron and grey cast Iron.

Explain why extensive coring occurs in bronzes compared to brasses. [5+5]

g P

Write short notes on:
a) cermets.
b) polymers. [5+5]
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Answer any five questlons “
All questions carry equal marks

.. la) Pfov.c__mt,hat B ( %) = 22m‘1ﬁ(m m)

Fd

1
2.2)  Show that (1 — 2xt + t2)7z = Py(x) + PL(x)t + P, (x)t% +
b)  Prove that B, - P,_, = (2n-1)P,.1. [8+7]

2a
‘“Cl‘! Jb).

. 3.0) If tan 10g(x + ty) = a Fib, where a -, bz 2 il Show that tan log(x j— y2) =

ﬁhal)’t:cl function- - A ['HS]

4.2) Evaluate f(o 0) 3x + 5y + i(x? — y?)] dz along with y? = x.

b) Evaluate J_ = 1)4 ——dzaround c: |z — 1] = 3. [8+7]
i - he Lauremr"ﬁ?.nes Qf (z+2)(z+3)- GI'|Z| >3
b) Flnd the order of all zeros for the function e®" Z, [8+7]

. ) 2
6. Show that using residue theorem, [ : an

0 mdﬁ =W,a>b>0. [15]

7.2) J.Jnclf:l lhe transfor matmn w = ; f‘md 'the image of. lhc c;mle |z — 21[ =2 __f-_"‘:\

8.a) Define the following:
i) A circuit
ii) Connected graph
iii) Hamiltonian path.
ey £ b) - Provethat number of edges in a bipartite-graph with.n vertices is at most-(’/4). [$+7]...

--00000---
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Answer any five questlons |
All questions carry equal marks

1. DISCUSS the effect of gram boundarles on the propertles of metal/alloys [15]

,r’ S

b i N

sketches and examples [7+8]

3.a)  Draw Cu-Ni phase diagram. Label all points, lines and areas. Explain the cooling

behavior of 60Ni-40Cu alloy from liquid state to room temperature.

Dﬁfclentlate bctwcen congruent, meitmg compound, and interstitial selid solution,
; B] G ; [3+?] e

4, What are Hadfield manganese steels? Discuss them with respect to class1ﬁcat10n,
heat treatment and properties. [15]

5.a)  What are the limitations on the use of the I-T diagram?
b) Define critical cooling rate. What facto:s mﬂuence the crltlcal Loolmg rate?

i

6.a2) Discuss the effect on corrosion resistance of copper by increasing the additions of

i) Zinc i) Tin iii) Nickel.
b)  Why is muntz metal heat treatable? Describe a typical heat treatment cycle and
the resulting microstructure. [7+8]

- EXplain why crystalline ceramic: materials are normally brittle. -, /" i,
..--j_'_'::Explam the L!dS%IFCﬂlIOI‘l of cf_:_ranﬂc materials o 1he bablb of appll dtl(_)l] Give at
least two examples for each. ST (78]

8. Distinguish the three different types of fiber reinforced composites on the basis of
fiber length and orientation comment on the distinctive mechanical characteristics
of each type. [15]

" d6Opo—




