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(REVISED COURSE) QF Code : 11950
(2 Hours) [ Total Marks : &

N.B. : (1} Question No,l is compulsory.
(2}  Answer any three questions from the remaining five.
(3} All guestions carry equal marks,
(4) Atomicweighti— C=12 O=16, N=14, 5=32, (C1=33.5 H=1, Ca=4{), Mo=.14q,
Na=23, Al=27 K=30.

l. Bolve any five (—

([a) Define clond point and pour point. Discuss its sipnificacoe.

(b) Explain the principle of EDTA method.

() Distinguish herween thermoplastic and thermosetting resins.

(d} Write a brief note on CNT’s.

() Explain the reduced Phase rule.

(T} Explain the role of plasticizers and lubricasite in the compounding of
plastics.

{z) 25 ml of sewapge water is refluxed with 0.1 W K Cr, O, solution in presence
of H.80, and Ag,80,. The unreacted dichromate required 3.5 ml of 0.1N
FAS solution. Bank tifration conmsymed 15ml of 0.1N FAS solution.
Calculate COD of the effluent i med, rel 'll Lt

4. [a) Caleulate the amount of lime (B5% nove) and soda (95% pure) required to soften
ane million liters of water which contains:
MgCO,=8.4 ppm, CaCl, =22.2 ppm, MgCL=9.5 ppm, CO,=33 ppm, HCI=7.3
ppm, KCl=16.8 ppm,
{b) Explain the two-componeni, Pb-Ap systemn with an appropriate phase diagram.
(2} Write the preparation and uses of (any omne)
{i) Dolomite Dricks {ii} Silicon Carbide bricks

3, (a) What are the conditions for the use of solid lubricants? Explain the structure
and wuses of granhite
(b} What is velcanization? Explain with proper reaction. Mention the advantages
of vulcanizsd rubber.
{c) Explain the following terms giving two suitable examples.

(iy Phase (11} Component

4. {a) (Give the preparation, properties and uses of (any two)
(i)  PMDLA
(i) Kevlar

(iii) ~ Buna-5 rubber
(b} Explain the zeolite methed for sofiening of water including the following points.
: Diagram, process with reaction, regencration with reactions.

LM-Con. 10262-14. | TURN OVER




Lc)

(a)

(b)
(c)

. (a)

(b

(c)

OQF Code : 141950

2.5g of vegetable oil was mixed with excess of KDH solution and heated with
reflux condenser. The mixture required 16.5mi of 0.5N . HCI, The blank titration
reading was 40.] ml of same HC]. Find saponification value of oil.

Write short notes on (any one)

(i} Decay of concrete and its prevention.

(ii) Setting and hardening of cement.
What is fabrication of plastics? Explain the injection moulding method with
the help of neat diagram.
The hardness of 10,000 Litres of hard water sample was completely removed
by passing it through a zeolite softener. The zeolite softener required 5000 litres
of MaCl solution containing 1170 mg of NaCl/litre, Determing the hardness of
water sampie.

Dvizcuss the following treatment methods for municipal water (any twao)
(i) EBleaching powder
(i) Ozone
(iii) Chlorine.
Discuss any twd’Eha following :—
{i) Glass transition tempeératuns
(if) Polymers in medicine and surpery
(ii1) Conducting polymers
Write a note on blended oils. {anv four additives)

LM-Con. 10262-14.



Course : F.E. (SEM. 1) (REV) (ALL BRANCHES) (CBSGS) EXAMINATION, ~ OCTOBER,2014__

arcode: 11950

Correction

READ AS:

Q. 1 {g). 25 ml of sewage water is refluxed with 0.1 N K; Cr:0s solution in presence of HyS0y and
2,50y The unreacted dichromate required 5.5 ml of 01N FAS solution. Blank titration consumed 15mi
of 0.1M FAS solution, Calculate COD of the effluent in mg f lit.

INSTEAD OF:

Q. 1 (g). 25 ml of sewage water us refluxed with 0.1 N K; Cry0; solution in presence of H;50. and Ag:S0..
The unreacted dichromate required 5.5 ml of 01N FAS solution. Bank tifration consumed 15ml of
0.1M FAS solution. Caleulate COD of the effluent in mgll.

READ AS ;
0.6 (b). Discuss any two of the following
ISTEAD OF;

0u6(b) Discuss any two the following

Cluery Update time : 22/12/2014 1141
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(REVISED COURSE) QP Code : 11958
(2 Hours) [Total Marks : 64

(1) Question Mo. 1 is compulsory. '
(2) Attmept any three guestions from Question No. 2 to 6.
(3) Usesuitable data wherever required.

(4) Figures to the right indicate the full marks.

1. Attempt any five of the following :— 15

2. (a)

(b)

3. (a)

(b)

{a) Identify the type of lattice and number of atoms per unit cell for CsC| and
BaTiO, (above 120°C) crystal structure.

ib) Fermi Energy for Silver is 55 eV, Find out the energy for whicii the probability
of occupancy at 300 K is -9,

ic) Explainthe formation of depletion region in an unbiszed p-n junction.

(d) Write three distinct differences between ionic and orizatational polarization.

{e) Drawthe variation of permeability against external magnetic field for a paramagnetic
and ferromagnetic material (below Curie temperaure).

(f) Mention only one solution for cach of the following acoustical problems in a hall
(i} echo (ii) dead spotl and (iii) inadeguate Joudness.

(g} Whatis piezoclectric effect T Why ferro-clectnics are preferred than quartz. 2+1
for the production of ultrasonic wave: 7

What is effective mass 7 Why the ¢ Mective mass of holes is more than the 2+
effective mass of electrons 7

Drraw the diaprams only {fully lateiled and self explanatory) to show the variation  2+2
of Fermi energy with (i) tempecature and (ii) impurity concentration at high

level, for an n-type semicouductor,

Drefine space lattice and bosis. A metal crvstallizes with & density of 2-7 gmfce 1+1+5
and has a packing fraciion of (+74, Determine the mass of one atom if the
nearest neighbour diztznee is 2-B6A.

Explain the variztica in magnetic induction with magnetic field for a ferromagnetic  3+5
materizl, using the domain theory and with the help of a graph. A magnetic field

of 1800 Amp/m produces a magentic Mux of 3 x 10~ 4" Wh in an iron bar of
cross-sectional area 0-2 em?®. Calculate the susceptibility and the permeability.

How the variation in glancing angle is achieved while determining the crystal  3+4
struciure using (i) rotating crystal method and (ii) powder method ?

Calculate Bragg angle if (200) planes of a BCC erystal with lattice parameter

2 8$14A give second order reflection with X-rays of wavelength 0-7 1A,

[TURN OVER
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4. (a)
* (b)

(c)

5, {a)

(b)

(<)

6. (a)
(b)

(c)

. QP Code : 11958

Calculate the eritical radius ratio of an ionic crystal in ligancy 4 configuration.
Determine the concentmration of conduction eleciron in a sample of Silicon if
one in every million Silicon atom i3 replaced by a Phosphorous atom. Assume
every Phosphorous atom to be singly ionized, 5i has a molar mass of 04028 kg/mol«
and density of 2300 kg/m?,

If a gas contains 12 ¥ 10*7 atoms/m? and radius of atom is 0-53 A, then calenlate
electronic polarizability and dielectric constant. Find the capacitance of a parallel
plate capacitor having this gas inside, with plate area 1 cm? and plate s:paration
0-12 ¢m,

Find Miller Indices of a plane whose intercepts are a, 4a and &, where a is the

lattice constant. Draw (102), [201] and [04-[3:1 in & cubic vnit cell.

In a semiconductor with Hall coellicient 145 co/C havirg width of 2 cm and
thickness 02 cm with a magnetic field induction of 2T alovg the smaller dimension,
a current of 150 mA is passing. Calculate the current dengity and Hall voltage.
Write Sabine’s formula explaining each term. Explain how this formula can be
used for the determination of absorption coefficcint of a given material.

Write five distinct differences between Freakel and Schottky defect.
Explain how a voltage diference is generated in a p-n junction when it is used in
a photovoltaic solar cell.

LY

1+4

5
5

Exi:n]ain the principle, construction aud working of a magnetostriction oscillator 1+1+3

to produce ultrasonic waves.

GN-Con. 10178-14.
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(REVISED COURSE) QF Code : 11943

{3 Hours) [ Total Marks : 86

M.B. (1} Ouestion Mo, 1 i compulsory.
"{2) Solve any three questions from remaining questions.
{3) Figures to the right indicate full marks.
(4) Assume suitable data if necessary.

{a) Convert the given circuit into a single current source in parallel with a single 3
resistance between points A and B.

o A
i i 44
Ba By
| R
(b) Find voltage V ,. using super pa;sir.ir:nn._ theoremn. 3
—0 A
aY — Ea
A GP 10 v
: —a g
{c) Find the average value of the following waveform — 3

Fo
i 2 L8,

(d) For a sesies RLC circuit having R= 10 03, L=0:01 H and C = 100 uF, find the 3
resonsnt frequency, quality factor and bandwidth.

(e} Drav the phasor diagram for 3-phase star connected load with a leading power 2
factor. Indicate line and phase voltapes and currents.

() A 5 kVA, 24072400 V, 50 Hz single phase transformer has the maximuom value 4
of flux density as 1-2 Tesla. If the e.m.f. per turn is 8 V. Calculate the number
of primary and secondary tums and the primary and secondary current at full load.

(g) Draw the circuit diagram and the input and output waveforms for a full wave 2
bridge rectifier.

| TURN OVER
GN-Con. 10187-14.



2. (a)

. QF Code : 11943

Find the current through 4 £} resistance using Modal analysis.

(b} 'Two coils are connected in series across & 200 WV, 50 Hz ac supgsly. The power

(c)

(b)
(c)
(d)

4, (@)

input to the cireuit is 2 kWand 1'15 kWVAFR. If the resistance and the reactance
of the first coil are 5 2 and 8 €2 respectively, calculate the resistance and reactance
of the second coil. Calculate the active power and reactive power for both the

coils individually.
Explain the principle of working for a single phase transformer and derive the
e.m.f. equation Tor the same.

A balanced 3-phase load consists of 3 coils, each of resistance 4 £2 and inductance
0-02 H. It is connected toa 440V, 50 He, 3¢ supply. Find the total power consumed
when the load is connected in atar and the iotal reactive power when the load is
connected in delta,

With the help of a neat diagram explain how open circuit test is conducted on a
single phase transformer.

Draw the circuit diagram of a he!i wave rectifier with capacitor filter and the
corresponding input and output waveforms for the same.

With help of a neat diagram explain the input characteristics of an NP transistor
in the common emitter condiguration.

Using source transformaetion find the current flowing through the 10 £ resistance.

. an 1OV

3 W""'-r-_""l

oA 0 ZEon

100
T 3oV

B

[ TURN OVER
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(b)

—~ ()

(d)

5. (a)

(b)

{c)

3 QF Code : 11943

Find the r.m.s. value for the given wavetorm.

S .
T, ar

/. 8
Two wattmeters are used to measure power in a 3¢ balanced star connected load
using the two wattmeter method. The readings of the 2 -wattmeters are 8 kW
and 4 kW respectively., Calculate the total power consuned by the 3¢ load and
the power factor.

With the help of a neat circuit diagram and input and output waveforms explain
the working of a fullwave centre tapped rectifies.

For the given circuit find the value of R for maximum power transfer and calculate
the maximum power absorbed by R, .

10V

The voltage and current in a circuit are given by e = 100 sin(wt + 30°) and
i = 50 sin{ot + 60°). Determine the impedance of the circuit. Assuming the
circuil to contain 2 elements in series find rezistance, reactance and power factor
of the circuit,

A0 VA, 240001200, 302 transTormer has high-voltage winding resistance of
0:10) and leakage reactance of (-22€). The low voltage winding resistance is
0-0350 and leakage reactance is 0-0120. Calculate equivalent resistance as referred
to primary and secondary, equivalent reactance as referred to primary and secondary,
equivalent impedance as referred to primary and secondary. Copper loss at Fall
load and at 75% of full load.

N

[ TURN OVER
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4 QP Code : 11943

6. (a) Find the value of current flowing through the 5 £ resistance using Superposition 7
Theorem.

2A

-

Cn.

aA

to-2. é

v r 3 l'l

= L ik EI‘IL - s -"'-I'Ul' %

{b) An inductive coil having a resistance of 20 £} and inductance of 0-2 H is connected 7
in paralle] with a 20 pF capacitor with variable frequency and 230 V supply. Find
the frequency at which the total carrent drawn from supply is in phase with the
supply voltage. Find the value of the current an: the impedance of the circuit at
this frequency.

{c) With the help of a neat circuit diagram and phasor diagram explain the 2-wattmeter 6
method to measure power in a 3-phase balanced delta connected load.

GN-Con. 10187-14.




sem-1 /E”ﬂ‘?]. Mechanics /|1~t1-|¢4

(REVISED COURSE) oo code :11937
{3 Hours) [Total Marks : B0
M.B.: (1) Question Mo, 1 is compulsory.
[2iattermpt any thres questions fram remaining five questons.
{Fjasiume sutable data if necessary and mention the same clearly.
{4]Take g=9.81 m/s’
L1 @ Fouwr concurrent foroes act at a point as shown. Find thelr resultant, ']

SO
i 0N

ﬁ\*i,f—ﬁf N

b. Define Angle of friction and Angle of Repose. Show that Angle of friction is (4]
equal to Angle of Repose.

]

& cylinder of welght 500 M is kept on twa Indined planes as shows in the  [4]
figure. Delermine the reactions at the tantact points A& and B

o

d.  Acceleration of 3 particls moving alosyg & straight line |s represented by the refation  [4]
o =30 — 4.5 x¥m/s". The starts with zero initial velocity at x = 0. Determine  [a) the
velocity when =3 ni (b the position whan the velocity it again 2ero [c] the position
winen the veiocity = maximurm

& A block of mass Skg is released from rest along @ 40 degree inclined plane. (4]
Deterrmine the accelaration of the block when it travels a distance of 3m
using L lemberts principle. Take coefficient of friction as 0.7.

[TURN OVER
GN-Con.:10193-14.



2 QP Code :11937

.2 a. For given system find resultant and its point of application with respect 1o [6]
point O on the ¥- asis| X intercept). Force, along CA = 100 M, along OD =
250N, along ED = 150 N, along OF = 100 N. A clockwise moment of 5000 N-
o is also acting at the point 0.

—— I m —

—_— iC

l F-100N

F=250N ™ '

b. A Cylinder of weight 3008 Is heto in eguilibrium as shown In figure gliven [8)
below. Determine the tension in the string AD and reaction at C and B The
lemgth of AE = 750 mm

E.cpam
¥ i

= Dia 200 mmn

S S
A

o

C

""%"‘,-;.- Pl e i R ..-"\3'7'?‘-_\!‘-;,-'
"‘\.-‘\__ "."fl'\."" i
'L'I'Dn'lm—""!

¢ 1f a ball is thrown vertically down with a velocity of 10 mfs from a height of [§]

im, Find the maximum height it can reach after hiting the [oor, A the
coeflicient of restitution is 0.7

[TURN OVER
GN-Con.:10193-14.



3 QP Code :11937

1.3 a Find Centroid of shadad area. I£]

b, & rectangular paralielepiped carres Three forces shown in fig. Reduce the {6l
force system o a resultant force applied &t the orkgin and & moment around
origin.

¥
A
iin g . = Em

IJ;L'T_'--'LET- ; _. B
R | =
-lr.l I ﬂ\:i_:_ -

: l e 1 | Faeaman
1 ,_.'\f'"_'-.-rl ST I |

L [
. I o

o
z

c. Acollar of mass 1 kg Is ectached to a spring and slides without friction alonga  [&]
clreudar rod which lies tnoa horizontal plane. The spring is undeformed when
the collar is at B. keowing that the collar is passing through the point D with a
speed of 1.8 mys, determine the speed of the collar when it passas through
point C and B. Take 5tiffness of the spring, k= 250 Nfm, Radius of the circular
path = 300 mun and distance 04 = 225 mm.

GN-Con.:10193-14. [TURN OVER



<4 QP Code 11937

1.4 a. Findthe reactions at supports Band F for the beam loaded as shownin the  [3]
figure below.

120 M

ST 1;5?1 _c;?lﬂ[ HTE“]'T_,-

. F
[ E
150 N m 277 30,

. _4m LA™ f dm | e | Am .

b. A partcle is projected from the top of a tower of height 50 m with aseocity  [B]
of 20 m/sec at an angle 30 degrees to the horizontal. Determine
1} Horizontal distarce AR it travel from the foot of the tower
2} The vebpoty with wintch it s1oikes the grouwnd at B,
3} Total tirme taken to reach paint B.

- u=2mfs

A A —

£, Figure shows the crend and connecting rod mechanism, The crank AR rotates  [&)
with an angular valocity of 2 redfsec in clockwlse direction. Determine the
angular velocit, of Connecting Rod BC and the velocity of Piston C using ICR
method. AR = 1.3m and C0O = 0.Bm

L]

[TURN OVER
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5 QP Code :11937

L5 a. A trussis loaded as shown in the diagram given below. Determine [zl
1) Support reactions
2] Forces on BC, BO by Method of section.
3} Forces on ABAF and BE by Method of joints.

EFI'IN

won ¢ € e 150N

E h |
. 3me le 3 m—EE D

]
20N

b, A particle is projected with an initial velocity of 2m/s along a straight line. [€]
The relation between acceleration and time ‘s given in the diagram. Draw v-f
and s-t diagram ¢

- ' a =g tsec
. Awkesl of 2m diametzr rolls without slipping an a flat surface, The center of 6]
the wheel is moving with a velocity am/s towards the right. Determine the

angular velacity of the wheel and velocity of polnts P,0 and R on the wheel

. [l °
. o
- -

SR R PR i S R

GN-Con.:10193-14. [TURN OVER



6 QP Code 11937

06 a A force of 100 N acts at a paoint P[-2.3,5)m has Its line of action passing [4]
through 10,3, 4)rm. Calculate mament of this force about origin (0,0,0].

b, A ladder AR of length 3m and weight 25 kg is resting against a vertical wall and a  [B]
harizontal flaar. The ladder makes an angle 50 degrees with the floor. A man of
welght 80 kg ties to dimb the ladder. How much distance along the ladder he wiil
be able to elimb if the doefficient of friction between ladder and floor Bs 0.2 and
that bavween ladder and wall as 0.3, Also find the angle the fadder shouwld make with
the harlzontal such thet the man can climb till the tep of the ladder,

., A particle moves along a track which has a parabolic shape with a constant spaad of  [2]
10m/sec, The ourve |s given by v = 5 + 0.3x" . Find the components of velasity and
rormal acceleration when x=Zm,

d. Twoblocks A and B connectad as shown in the diagram. The string s [a}
inextensitle. Mass of Aand B are 3kg and Skg respectively. If the coefficient

of friction between A and incined plane 15 0.25 determine the tension on the
strings and accelerations of A and 8.

ﬂn-qun.ﬂn:--: 93-14.
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Course : F.E (SEM. 1) (REV) (CBSGS) (prog 735)
Q.P Code : 11837
Correction

Q1(a) 40 N force, the slop is given as horizontal = 4 and vertical = 3

Q1({e) Determine the acceleration of the block using D'Alemberts principle.
{"when it travels a distance of 3 m " is to be cancelled to avoid confusion.

Q5(c) OP = 0.6 m and OP makes an angle of 30 degrees with negative X -
Axis.

Query Update time : 11/12/2014 10:40 am
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Course : F.E. (SEM. |} (REV) (CBSGS) (prog 735)
Q.P Code : 11937
Correction

Q1(a) 40 N force, the slop is given as horizontal = 4 and vertical = 3 .

1(e) Determine the acceleration of the block using D'Alemberts principle.
{("when it travels a distance of 3 m " is to be cancelled to avoid confusion.

Q5(c) OP = 0.6 m and OP makes an angle of 30 degrees with negative X -
AXiS.

Query Update time ; 11/12/2014 10:40 am
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Course : F.E. (SEM. |) (REV) (CBSGS) (prog 735)
Q.P Code : 11937 (2™ query)
Correction

Q1 (a) Arrows of all forces are outward.

Q4(c) read CB= 0.8 instead of CD=0.8.

Query Update time : 11/12/2014 11:00 am



Course : F.E. (SEM. 1) (REV) (CBSGS) (prog 735)
Q.P Code . 11937 (39 query)

Correction

Q 6(b) weight 25 Kg: "correct it as Mass 25 Kg".
and weight 60 Kg : "correct it as Mass 60 Kg".

Query Update time @ 11/12/2014 11:55 am
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{REVISED COURSE) QP Code : 11962
(2 Hours) [ Total Marks ; 60

B.: (1} Cuestion Mo.l is compulsory.

(2} Answer any three from guestions nos. 2 to 6.
(3) Draw neat labelled diagrams wherever necessary.

Solve any five of the following -—
(a) Explain ecological pyramid.
) Diefine sustainable Development.
(c) What are different air pollutants?
(d) What iz meant by E- pollution?
(c) What is the role of ministry of Environmental and foiests?
() What are renewable and non-renewable resources?
(z) How mdoor pollution 15 caused?

Solve the following:—

{a) List out objectives of Environmental Edocation.

(b} What is solid waste management? Explain so'id waste managermnent by Land Filling,

(c) Explain briefly how photovoltaic ¢rlis are useful in hamessing solar
energy.

Solve the following :—
(a) With the help of neat diagram, Explain working of bag house filter.

() What are impovtant furwisons and powers of central pollution control
board?
(c) Explain the concepts and obhjectives of green building,.

Solve the following —

[a) Explain the !¢vms producers, consumers and decomposers.

(b} Explain saiiznt features of Environmental Protection Act.

(c) What is hwdel energy? Explain brieflv the process of hyvdropower
generation.

Solve the following —
(a) How resource utilization as per carrving capacity is importent for
sustainable development?
(1= Explain brielly industrial waste water treatment,
rc) Draw rough sketch and explain how electricity can be generated from
wind encrgy.

Solve the following :—

(a) Explain nced and importance of environmental studics.
(5} Define terms noise pollution and explain its sources as well as il] effects.
(c) Explain wvarious techniques for managing earthquakes.

15
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.
(REVISED COURSE) QP Code :11932
! (3 Hours) Total Marks : 80

N.B.: (1) Q. No.lis compulsory.
{2} Attempt any three guestions from guestion no.2 to question no.6.
{3} Figures to the nght indicate full marks.

x
1. (a) [ftanhx = — , find the value of x and then cosh 2x

-

- _a? ﬂi
(b) Ifu= tan” £} Find these value of — +—5
x)* ax? o’ 3
{¢) ifx=rcos®, y=rsind 3
. LE(K,Y)
Find
.8
1 1 1 i

i e —® i
{d) Prove that logsec x 5 1 a5

(£} Show that pvery square matns can be unigquely sopressed as the sum of
Hermitian martix and a skew Hermitian matrix.

(f) Find the n® dervative of 4
v =sin X 3in 2x sin 3x

& ek

2. (a) Solve the equation x%+1=0 6
(b} Reduce the matrx to normal form and find its rank, where 6

i¥=1 a2 &
Al F =3 =4
w3 3 il

{c) State and prove Eulers theorem for a homogeneous function in two vanables: g
Hence verify the Evlers theorem for

s :

1 = esams o

x +.f¥

3. (a) Test the consistency of the following equations and solve them if they are &
COEsiz ient,
2x-yv+z=8, 3Ix-yv+z=56
WN-y+2r=T7, -uty-z=4
(b} Find the stationary values P
1+ B3xy?-3x- 3yt 4 4
(¢) Scparate into real and imaginary parts of sin' ( €®)

RN OV
GN-Con.:10076-14. [ TURN OVER



QP Code :11932

{a) If:-:=uv.].-'=% preve tth.I..lI=1 6
bi-1]""

by Show that for real values of a and b, e Yo T E {b'l-l-_l] -] i

(¢) Solve the following equations by Gauss-seidel method 4

2Tx + by - z=85
x4 15y 2z =72
x+y+54z=110

fa) Expond cos’® in a series of cosines of multiple of @ 6
., asinhx+bsing 5 i
P e ;
{b) If xllﬁn o 3 fird a and b
sin ' x
(¢) Ify= = thenprove that (1 - %)y ., | - 20+ D)3y, -0y, , =0 8
(a2} Examine whether the vectors &

%, =[3,1,1] %,=[2.0,-1]
%, =4, 2, 1] are linearly independent.

du oBu  Sa
‘0= F iy Yoz 2o a4 22
(b) Ifu = £{x-y, y-z, z-x) then show that 3 +ﬁ:.r+a f
{c) Fit a straight line for the followiag data )

-

x|d 2 3 |4 [ 5|86
¥ | 4% 34| 60| T2 BOD | B6
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