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Solve any five:

a)
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d)
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(2 Hours)

Question No.1 is compulsory

Figures to right indicate full marks._
Figures to nght indicate full marks :

H=1,C=2, 8= 32,)

Give brief account of ultrafiltratlon : :
Distinguish between thermoplastxc and thennosethng plastlc
Write conditions under which sfruatmn sohd 1ubrlcants uaed
Write drawbacks of plam carbon stcels & :
What are fullerenes? State their uses..

Distinguish between convenﬁonal and not-conv entlondl
energy sources e AN

1.5gm of oil was saponlﬁed w1th50 mI Gf 01N KOH solution.
After reﬂuxmg the ‘niixture. reqv.ured 7 milof 0.1 N HC! for
neutralization. Find saponifi catlon Value of oil.

Calculate the amount of llme (95% pure) and soda (90% pure) 06
required for: qoftemng of" 30,000 htres of boiler feed water
containing following impurities.

Ca(HCO3): = 16.2 ppm MgSO4 = 12.0 ppm CaCl, = 22.2 ppm
Mg(HCO3), = 16.8 ppm CaSO4 = 13.6 ppm NaCl = 5.6 ppm

What are the main constituents of plastic? Write the functions 05
and examples of each constituent.
Write note on Rechargeable Nickel- Hydrogen batteries. 04

a). What is meant by fabrication of plastic? Explain compression 06

~moulding with the help of a neat diagram.
‘What is lubrication? Discuss the mechanism of thin film 05

lubrication.
Describe the laser method for production of Carbon 04

Nanotubes. State the applications of Carbon Nanotubes.

(TURN OVER)
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4. a) Explain any two of the
() Oiliness (ii) Flash and fire point D
b) What is Gibbs phase rule? Explain application’

following propertle

Lo water system with the help of phase dlagram_ _ AL \k\ ol

¢) The hardness of 30000 litres of water vas compLete yremoved'
using zeolite softener. The soﬁener reqmred 200. hters of NaCl
solution containing 20 gmsfhter Of NaCl for" régetxeﬁqtlah
Calculate the hardness ] :

Define degree of freedom and explam the apphcatm‘ﬂ of“
phase rule to two componentb Lead- Silver system

n
fas}
p—

b) Explain activated sludge process with the help of ﬂow~ shf@ét"

diagram.
c) Write a note on glass tranbltlon temperatme of polymers

6. a) Explain the apph ,atwn of‘ nonmaterlalsn_m medxcl1les and
catalysis, * “ - ey
b) Define COD and BOD with its. significance,

c) Wnte a note on hydrogen asa fuel ’

7 a) . Write the prepalatlon and uses of ':(Ii-)i'Po'Iyurethane (11) Buna-S
" Rubber,
b) Explain the prmc1ple of lime boda process with the help of al]
reactions.
c) ‘Explain the specific effects of the following metals on the
S 'propertles of steels |
: '(1) Tungsten (u) Molybdenum

'g#****k********************
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N.B.(1) Question No. 1 is compulsory.
(2) Attempt any four questions from Q.No.2 to Q.No. 7
( 3) Use suitable data wherever required.
(4) Figures to the right indicate full marks.
(5)Ilustrate your answer with sketches wherever necessary.” .

L ‘-\./.. - SIS

Ty AN N

1. Attempt any five from the foilowmg :
(a) Define the terms: Space lattice, Unit cell and lattice parameter s (3)

(b) What are liquid crystals? Name the types of__hquld crystals. (3)
(c) What is Fermi level? Write Fermi Dirac distribl__ltioﬁ_ function. 3)
(d) Find the resistivity of intrinsic germanium at 300K. Given the density of carriers as
2,5 X 10" /m® , pe= 0.39 m¥/V-sec and th =0.19 m%V-sec. (3)
(¢) What is Meissner effect in superconductors. ' 3)
(f) State Sabine’s formula . Explain the terms involved in. it. (3)
(g) State with neat dlagram Direct and inverse P:ezoelectr:c effect. (3)
2. (a) Discuss diamond structure with neat diagram and also determine effective number
of atoms per. unit cell, co-ordination number; atomic radius and APF. (8)
(h) Whaf is I—Ial] effcct 9 Obtaln the expression for Hall Voltage for an extrinsic
semlconductor lee two apphcatlons based on hail effect. (7

3. (a) Defne cntlcal temperature and critical magnetlc field. Also discuss Type I and

Type il superconductors‘? (8)
5 (_b)' Explain construction and working of Cathode Ray Oscilloscope (7)
), '-_'_%t.-'_('\a) : Describe NaCl erystal structure with the help of diagram for ‘r’, CN, APF (5)

(b) Show that Fermi level in intrinsic semiconductor lies at the middle of forbidden
: 'cnergyfgap. (5)

_ (c} A hall oflength 20'm, breadth 15 m, and height 10 m has reverberation time 2 sec.
Calculate the average coefﬁcwnt of absorption. (5)

a2 S

i ) 3 3‘“(3) Cesmm crystalllzes in a certain type of cubic structure with lattice constant 6.14 A"
DR T Id‘cnuﬁ? the: exact typeof structure in which Cs crystallizes . Given: Atomic weight=132.91,
o 'dcnsny % 1900Kc,/m Also evaluate the total number of cesium atoms/m” in the crystal. ~ (5)

¥ ..'_--:\_(h)fy\_._&hat:l-s-potgntlal barrier? How it is formed in P-N junction. (3)

e NS
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(¢) Explain with neat labeled diagram the construction and working. of plezoelectric
oscillator . C AN Tt _ _(5_) _

‘A,‘._ o

6. (a) Explain the construction and working of Braggs X-ray spec‘{rometer, to determme the :

crystal structure , F I SR (\S) = 3

(b) Show that superconductors are perfect diamagnetic- matcnals I9ES :._ (5)

(c) Find the depth of sea water from the ship on sea surface if the tlme mterval of 2 seconds
is rcqulreci to receive the signal back. Given that the: temperature of sea water is 20°C and sahmty

7,(a) What are real crystals? Differentiate between Frenkel and Schottky defect AT (5) ¥

(b) Explain in brief the conditions necessary for good acoushcal design of anaudﬂonum (S)

(c) Explain how CRO is used to determme (1) DC voltage (i) AC vo]tage (11“) Tlme
period/frequency. S . o (5)

FOTBF8CF494AE2E18F297DC342AE14A9
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[Time: Three Hours] [Marks:100]

Please check whether you have got the right question paper.
N.B: 1. Question.No.1 is compulsory.
2. Solve any four questions out of remaining six questions.
3. Assume any suitable data if necessary. '

Q.1 a) Explain voltage division rule for series circuit. ; 03

b) Give the statement of Thevnin’s theorm. 02

¢) Whatis r. m. s and average values of A. C. quantities? A 03

d) What is the significant of resonance in series circuit? 03

e) What is line and phase voltage? 02

f) Draw the equivalent circuit of transformer with reference to primary side. 03

g) Explain different configuration of transistor. 02

h) What is the principle of operation of three phase induction motor? 02

~ Q.2 a) Find the current in 1Q resistor by using loop current method. 06

: 2 L 25 gL

4'_\/\, ANAN WO

i ZL:’L

Q.2 b) Find r and L in the circuit given 06
AN =p _ﬁ'@;ggﬁ..fﬂ”h’ﬁh__
o1 i J
. =6V, 60Hy —
Q.2 C) A 80KVA, 3200/400V, single phase, 50Hz transformer has 111 turns on Secondary side. Calculate 08

i) No.of turns in primary side
ii) Secondary full load current
iii) Cross-section area of the core if maximum flux density is 1.2 tesla

.

Q.3 a) Establish the r_elé'_tiqn beitweeéri‘li-ne and phase current in Delta connected load. 08

Q.3 b) Explain the wdrki'ng principle of single phase transformer. 04

Q.3 c¢) Explain the constructional detail of single phase induction motor. 08

Q.4 a) Find the current in 5Q resistance using Thevnin’s theorm. 07
[p.T.O]
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Q.4 b) Draw the phasor diagram for R-L series circuit. ; 04
Q.4 c) Explain power measurement by two wattmeter method in three-phase circuit, Yo e A 05
Q.4 d) Draw and explain V-l characteristics of Dicode. RS 04
Q.5 a) Find the equivalent resistance between the terminal A & B. 07
UL
A o——NWTTTTT z, & UL
4 s z, be
= 6 L]_L
A ANAAAAN W
a0 6 0w # L
e A—
Q.5 b) A coil of 0.6 pfis in series with a 100 uF capacitor and is connected with 50Hz supply. The potential 05

difference across the coil is equal to the potential difference acrosss the capacitor. Find the inductance
and resistance of the coil.

Q.5 c) Obtain equivalent circuit of 200/400V 50Hz single phase transformer from following test data. 08
O.C.test 200V 0.7A 70W (l.V.Side)
S.Ctest 15V  10A 85W (h.V.Side)
Calculate the Secondary voltage when delivering 5 KW at 0.8 PF lagging, the primary voltage is 200V.

.Q.'G\ a) Determine the current in 5 resistor in the network shown by superposition theorm 07
' e lour
N --m-V\Nw——-—-—L
e o 34V
Y. g
50 N“MF”?H

Q.6 b) A R-L-C series circuit has the following parameters R=10(2, L=0.014 H, C=100 uF. 07
Calculate the following

[P.T.0]
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a) Reasonant frequency in rad/sec
b) Quality factor of the circuit
¢) Band width of the circuit

Q.6 c) Three identical coils, each having resistance 15Q and inductance 0.3 H are connected in Delta in 3-Phase
50Hz, 230V supply. Calculate the phase current line current and total power absorbed.

Q.7 a) Explain why power dissipated in pure capacitor is zero.
b) Explain active, reactive and apparent power in three phase circuit.
¢) Explain different types of losses in transformer.
d) Explain the constructional detail of D.C.motor.
e) Explain input and output characterisics of commonemmitter configuration.

R R R Rk Rk

7C15703103F0DD2AE29CI3CT7173C24CE
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[Time : 3 Hours] [ Marks : 100

Please check whether you have got the right question paper.
N.B: 1. Question No. 1 is compulsory.
2. Attempt any four questions from No.2 to No.7.
3. Answer to sub-question should be written together.

Find the complex number ‘z’ if arg (z+1) = %and arg (z-1) = %:E 3
If u=log(tanx+tan y+tanz), prove that sin Zx? +sin2 yaj+sin 2zg—u=2. .
x z

P.T. [(axb)x(axc)|-d=(a-d)[abz] 3

3 5 7 3
BT simgmgt o g

31 5 7
Find the nth order derivative of y =sin2xsin3xcos4x. 4
Find the minimum distance of the origin from the plane 3x+2y+z -12=0. 4
If o and p are the roots of the equation x*~2x + 4 = 0; then S.T. 6
a_n + ﬁ” :2n+l COS[%J
Hence, Find the value of " + A".
2 6
If COSﬁC(£+fJC) = y+iv prove that (212 +v2) = Z(uz—vl) !
4
State and prove Euler’s theorem for the function of two variables. 8
If f(x).(p(x), y(x)are differentiable in [a, b], show that there exists a value ¢ in 6
(a, b) such that
f(a) o(a) w(a)
7(6) 0(6) w(b)|=0
S'(e) @(c) wi(e)
Find the directional derivative of @ = x* +y* +z*at point A (1, -2, 1) in the direction ~ 6
of AB where B is (2, 6, -1). Also find the maximum directional derivative of ¢ at
(1, -2, 1).
If © is a complex cube root of unity prove that (l—m){5 =-27. 8
TURN OVER
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2

If cosa+cos f+cosy = 0and sina+sin f+siny =0
Prove that

: . . : 3
i) sin’ @+sin? f+sin? ¥ = cos’ a+cos’ f+cos’y = %
1)  cos 2a+cos2f+cos2y =0

2" +1

3"+n’

Test for convergence Z

If y=2"sin’ xcos’ xFind y, .

If y=cos™ x prove that, (lﬁxz)yM ~(2n+1)xy,,, ~n'y, =0,

Evaluate lim S0%=%
10 X
. , _ - _ 1 o
Find the divergence F and curl F where F = — (JCJ—yj) _
X +y
If u=f(e"“'z,e”,e"-") then prove that §E+§E‘.+_ﬂ =),
ox & oz

A a b
Use Rolle’s theorem to prove that the equation ax’ +bx=§ +5 has a root between 0

and 1.

Prove that sin™' (cosecf) = %H’legcot%.

2 5] )
If u= I then find ‘!a—f+a—l:+g;
;;x2+y2 +2° & oy oz
Find all stationary values of x° +307 -15x" -15y* +72x .
If (a+r'b)p=m””’ then P.T.

v 2tan"(%)

x log(a’+5?)’
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