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QP Code : 28611
{3 hours) _ Total Marks: 80 ..
N.B. (1) Question No.1 is compulsory

(2) Aftempt any three questions out of the remaining five questmns
{3) F|gures to right Indicate full marks.

2t (a) EP that | o | T
:Prove tha &
P o~ logx
dy . d*y dy y [3]
b) . SoIve-—~——5———-—+8 —4y=0
(®) dx dx? dx y
' 3
() Provethat AV=VA R
| v r qo LT [3]
(d) Solve [xysin (o )+ cos(xy)] > dx+ [x ysin (xp)~ cos (xy)] xe{\z =0
(&) *Change to polar coordmates and evaluate f i (x a4 )dx dy
' . 0 .f",-‘, x .
L 1 x o Q-E:““ : [4]
() Evaluate [ | (3_62 +y2)xdydx o ‘ -
(@) Solve (1+y2)dx [ tan ™"y —x} dj» . ; [61
| {b) Change the order of integratwm} and evaluate e L |
b 1 \/ - . | 61
| dyde
0 {ey +1)\F x“ -
-—x ; a X + .
(c) 1Prove that I —-—--w“ i dx = —1—10g a’+1] . e {81
0 wsec.x 2 2 | :
Q3 | dogy & R 6}
(@) Evaluatgq} [ [ logzdzdydx S .
f" 1 1 1 :
(b) Fm‘»{}ie total area of the curve » =a sin26 - (6]
S 2. '
247y d7y  dy _ 2.
(C)Vg 2 SoIVe x +3x + = =x“logx [8]
T dx® . dx* dx . |

e
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) 2 QP Code : 28611

Q.4 : ‘
@ Show that the length of the arc of the curve @ yz = x3 from the origin to the
sal(. obY’? lef
oint whose abscissa is bis —|1+-—— -1 ' o
p o scissa 27 [ 4a) o
(b) iSolve (D2 ——D—Z)y = 2logx+—1*+-——-— [6]
r X x2 L
(c) éApply Runge-kutta Method of fourth order to find an approximate ;?g;é*lije of y
‘ 8
for %= x ¥ with xg =1, yq =1 atx=1.2 taking 2=0.1 “ 8]
Q5 (@  solve (x2 y—2xy? )dx - (x3 —3x2 y)dy =0 . & [6]
(b)  Using Taylor series Method obtain the solution of follow@ﬁb differential equation
, | e 6
_. ij'jl%=2y+3fz"’ with y5 =0 whenxy =0 for x= 0,402 [ ](

g

(© ‘Find the approximate value of { e* dx
! 0 i 18]

.by I} Trapezoidal Rule , ii) Simpson’s 1;3;?;’ Rule
Qs (a) In a circuit containing inductance Lvue&fstance R, and voltage E, the current | is

(

given by L%-{-Ri = E . Find th@eurrent iattimetifatr=0,i=0 and LR, E 16}

B Bk A oan, .

are constants.

dxdeg:u‘
(o) Evaluate H 2 o over one loop of the lemniscate
g R@+&@y [6]
: N
{2, 2V 3"““ 2
(e st (
(©) Fmd the vélume bounded by the cyllnder x? + y2 =4 and the planes [8]‘
| z= Q?and y+z=4
e
;?:"‘ 2-
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(2 Hours) [ Total Marks : 60 . V'Q"‘H'A

N.B. : (1) Question No. 1 is compulsory. .
(2) Attempt any three questions from the remaining questions.
(3) Assume suitable data and symbols if required. .
(4) Figures to the right indicate full marks. :
1. Attempt any five. ' 15
(a) ‘Why does an excessively thin film appear to be perfectly(_;d;ﬁi;k when
illuminated by white light? el
(b) A grating has 620 rulings/mm & is 5.05 mm wide. What i§ the smallest
: wavelength-interval that can be resolved in the third order at A =481 nm?
(¢) Why would you recommend use of optical fibre in copmunication system?
(d) An electron is bound in a one dimensional potential well of width 2 A°
" but of infinite height. Find its energy values in the ground state and first
excited state? e
(e) Explain measurement of frequency of A
- .Oscilloscope? - ‘
(f) Explain the term Stimulated emission.& Population inversion? ’

(g) Define superconductivity, critical tg{gii;erature & critical magnetic field.

Q‘;‘“é)i_gnal using Cathode Ray

2. (a) How is Newton's ring experiment u
medium? i
The diameter of 5 dark ringlmii:‘;\fi}"'Newton’s ring experiment was found to be
0.42 cm. Determine the diamgter of 10™ dark ring.

(b) An optical fibre has core digmeter of 6 um and its core refractive index 1.45. 7

The critical angle is 87°. Caloulate - (i) refractive index of Cladding
(ii) acceptance angle/{iii) the number of modes propagating through fibre
when wavelength of light is 1 pm.

3. (a) Withneat en;x;g%f jevel diagram, explain principle, construction & working of 8
Nd -YAG lager?

.r

{b) Two plang;,-;‘:r'éctangular pieces of glass are in contact at one edge & are separated 7
at the other end 10 cm away by a wire to form a wedge shaped film. When the

ﬁlg}fﬁas illuminated by light of wavelength 6000 A%, 10 fringes were observed
percm. Determine the diameter of the wire.

4. (a}.f}:’”EXplain the experimental method to determine the wavelength of spectral 5
~¥" line using diffraction grating ?

=(b) Show that electron cannot pre-exist in free state ina nucleus,using uncertainty 5

o principle. : R .

7 (¢) Distinguish between type I & type II superconductor? 5

[TURN OVER




5. (a)

(b)

6. (a)

(b)
(c)

_apparent in daily observations?

QP Code : 28617

——

A diffraction grating used at normal incidence gives a yellow line

(A = 6000 A°) in a certain spectral order superimposed on a blue line "

(A = 4800 A°) of next higher order if the angle of diffraction is sin’ ‘(3/4}
calculate the grating element?

Derive one dimensional time dependent Schrodmger 8 equatlon for m*a.ttcr
waves?

With neat diagram, explain constructmn & workmg of Aton?ii, Force
Microscope. o

Find the de Broglie wavelength of (i) an electron accelﬁié&ed through a
potential difference of 182 volts & (ii) 1 kg object movmg with a speed of
1m/s. Comparing the results, explain why is the wave nature of matter not
Derive Bethe's law for electron refraction? . ”*“3"

What are Carbon Nano tubes? Explain propcrtmgs)of Nana tubes?

\";;‘5;:« -
.Y FW-Con. 10280-16.
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“Q.P. Code : 530101

(2 Hours) © 7 - [ Total Marks : 60

N.B.: () Questmn No. 1 is Compulsory. R
(2) Attempt any three questions from remammg ﬁve qu&.stxons. )
(3) All questions carry equal marks. :
(4) Figures to the right indicate full marks.

(5) Atomic weights : H = 1, C =12, N =14, 0= 16, 8.=.32, C =35.5,

Ba = 137.3

1. Answer any five of the following :- L e

e

o
i e

l\ -

e

B
AN

S ¥
'/..

o

15

(a)  What-are plain carbon steels 7 Menﬁon any four clrzmrbacks/(t;&:f;‘éf15)1&'1‘nj carbon

steels. o
() Define Octane number and Cetane number. = - . % ’

(c) Define ‘Corrosion’ ? Explain how rate of corrosion caf i.he followmg metals

is influenced by atmospheric oxygen. ' e
(i) Molybdenum (11) Tin ‘ g
(d) Give classification of composite materials. ;

(e) Mention any three constituents ' of Paint amb glve thelr functions

(f‘) What is qupcrcrltlcal CO,? Why is it ctm‘sxdcrcd a green solvent ? lee

one application of supercmtlcal CO, ¢ a»
(g) A sample of coal has the followmg)ﬁomposluon by mass :
c 70% H—g% © 0=4%
=2% 1% and Ash= 14%

Calculatc gross calorific val@(e of the fuel using Dulong s formula.

o \\/

2. (a) Howdo the followmg, factérfs affect the rate of corrosion ?
(i) Purity of metal.:" o
(ii) Nature of co&xbsxon products
(i1i) Overvoltqge

(b) Whatare prOpellaiﬂé 2 Give their classification with an example ofeachtype. 5

Mention any f;mf characteristics of a good propellant.

(c) Calculate pe\rco‘*ntage atom economy for the following reaction with respect 4

to benzam‘idc

& JHNH, + CgH,COCl —  CgHsNHCOCGHs + HCI

- \amlme benzoyl chloride benzanilide
3. (a) eﬁ\’gaseous fuel has the following composition by volume. 6
o CO = 40% H 42% CH, = 4%
\ CH, = 4% = 4% and O = 6%
e ~ Calculate volume and welg,ht of air required for complete combustion of Im?
o of fuel (Molecular wt. of air = 28.949)
;-"“ JTURN OVER

.



()
(c)
4. (a)

(b)

()

5. (a)
(b)
()

6. (a)

(b)

2
Explain. conventional & green synthesis of Indigo dye. Mention the green

chemistry principle involved. :
Explain Intergranular corrosion with a suitable diagram and example.

List composition, properties and uses of the following alloys :
(i) Duralumin (i) Gun metal
What are metallic coatings ? Explain the following methods of coating.
(i) Metal cladding e
(iiy Cementation coating (Sherardizing) o
What are glass fibre reinforced composites ? OQutline thpir properties,
application and limitations. - N-\g‘%'

: -
With neat diagram, explain any one method of oata}\azﬁéﬁ cracking. Mention
any four advantages of catalytic cracking over the;mal cracking.
What is ‘compaction’ in powder metallurgy 2 Explain Powder Injection
moulding method of compaction with a suita@ﬂl;@a'diagram.

Define matrix phase of composite material Siéte functions of matrix phase.
-

o

What is Electrochemical corrosion ?\,}Eﬁi{h suitable diagram and electrode

reactions explain glectrochemical mggé‘ﬁanism of rusting of .iron in neutral,
aqueous medium. ,;'v:; d

1.5gofacoal sample was analyggirﬁfor nitrogen content by Kjeldahl’s method.
The liberated ammonia reg_iﬁfred 14ml of 0.IN H,SO, solution for
neutralization. In a separatg’ skperiment using Bomb Calorimeter, 1.5g of the
same sample gave 0.3 g ngaSO4. Calculate petcentage nitrogen and sulphur
in the sample. v

(i)  Explain any 1 ¢5 purposes of alloying with suitable examples.

(i)  Explain maﬁ@ffacture of high purity alumina ceramic powder.

e
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Q.P. Code : 530201

(3 Hours) : [ Total Marks : 86
. \,)

N.B. : 1. QI is compulsory. '
2. Attempt any three questions from remaining five questions.
3. Figures to right indicate full marks.
4. Assume suitable data if necessary, but justify the same

1. (2) What do you mean by algorithm? Which points you should ccmmder whlle 4
developing the algorithm. e
(b) What is a relation between ARRAYS and pointers ? Explmx with example 4
(¢) Explain ?: operator in C. Write a program to determme maximum of 3 -4
numbers using it. Ci
(d) What do you mean by extern and static storage clasfa Explam with example. 4
(¢) Difference between break and continue along {vyr‘«:h example 4

_.A....A

2 (a) Write a program in C to accept an ARRAY, f& w1th n elements and Separate 10
it into two different arrays B and C ui‘\such a way that B contains Odd
numbers and C contains Even nu@{hers . i.e. if ARRAY A contains 10
A= {3,2,4,2,5,7,8} then B= {35:{1{;andc {2,4,2,8}

2. (b) Write a program to generate Pa§,an triangle upto n rows.

3. (a) What do you mean by Regt@; ’1011 ? write a program (0 reverse a number 10
using recursion, o

3. (b) Write a program to cal% 1ate compound interest and amount 10
Using formulae A = EI 1 + R/100)" where P = Principal Amt , R is Rate of
interest , n = num%&r of Years . Your program should make use of user
defined functlogg to calculate power. Program should accept P, R and n
,Display mte(‘v:{i\t earned for each year

4. (a) Explain smﬁztures in C ? What do you mean by nested structure ? A company 10
needs ésov’malntaxn data about their employees. Details to be maintained are
Emg Q@yee name , Department , Date of joining , Salary. Write a program
Wl‘ﬁch will store these details and list the employees whose salary is greater

) tian Rs. 50000.00 -

TURN OVER
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4. (b) Write a program 1o perforrﬁ matrix multiplication using user defined

functions Assume first matrix is of size M x N, second matrix of size Nx 30

P and third matrix ( Resuit matrix ) is of size M x P ,
Program should include following user defined functions '
i. read_matrix ii.. Display_matrix iii. Multiply_matrix

5. (a) Write a program to generate following patterns. W5
i A *3
CB
FED
JITHG B
ONMLK o N

ii. 1 | 3 Lo
21
123
4321
12345

5.(b)  Write a program to calculate summ:@iﬁon of series.
. I'e
1 - x2/21 + x4/4! - x8/6! + x%/8! ff;;upto n terms

Y

A

6. () Write user defined functioﬁ'"%o implement following string operations

1. strcat R ii. strlen
6. (b) What do you mean by FILE ? Write a program to copy text from one file to
other after convertifiz Lower case letters to Upper case and vice versa. Keep

other characters &b it is

10

10

10

10
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Q.P.No, 28636

(2 Hours) [ Total Marks : 40 <.

N.B. : (1) First question is compulsory.
{2) Any three of the remaining five. '
(3) All sub-questions to be answered and grouped together.

Q! a) Communication is primarily a sacial activity. Justify, 5-";_-‘.‘.?:
) Identify the barrier: - _ *; [3]
(i) A young girl shouts at her mother, “You just don’t un_gi;_.ééitand."‘

{ii) A young father is unable to work on his report becgmg*f\é of the baby’s

'| e

ff\

(i) In a social gathering the men are havmg a dlsc( ssion on why women

erying loudly.

.«V\"\'-

cannot drive properly.

.w.-

¢) With the help of an exampie explain apptccmt{\fﬂ nstenmg [2]
d) Give a draﬂrammatfc representation of a Iettu i‘n semni-block format. (2]
e) ‘Use a good quality detergent for better OutpL;t is an example of {1
‘«/
Q2 a) Explain how no feedback is also g« ?Pedback ‘ (2]
b) Which communication metho{d ‘;’\}Duld you use in the following situations and
why: & [2]

i) Reprimanding ajunior b@;ﬁlse he has not completed an important report on time.

it) Giving a set of mstluoﬁinns 10 colleagues to complete a praject. '

c) As NSS student Ieauél your task was to arrange for midday meal for 250 students of
aschoolina nealbyﬁyﬂlage. You had ordered lunch packets from *The Perfect Meal’
caterers. Howevé}:""bn the day of delivery you found that the quality of food was sub-
standard and the packaging too was of inferior quality. Draft a suitable complaint cum

claim Iettej*‘askmg for appropriate compensation. Use the modified- block format . [6]

{TURN OVER)




1 Q.P. Code : 28636

name the different types of barriers and explain any two them briefly.
b) What do the following'non-verbal cues communicate: ' il
) Hands on hip i) A lopsided grin =
¢) As the Cultural Secretary of your college you have been given the respons\bxhty of
ordering trophies and other prize items for the cultural festival of your colieg% Write a

letter of enquiry to ‘Aryan Gift Shop’ stating your requirements, cost e{,mmate etc. Use
o

the complete block format. S [6]
13
,\\

's

Q4 a) Identify the components of communication in terms of s.’;jﬂﬂer, receiver, medium

and message: < h\’; 2]
(i) A commuter argues with the rickshaw driver a}}{gm the meter-reading.
(ii) A teacher shouting at students who have c@% late for submission.

b) Hand gestures are used for emphasis and give g‘\eanmg to our words. Write a short
e

A
At

note to support this statement. L [2]
¢) Describe the process of welding. . WE‘ (4]
d) In the f'ollowmg list select the stdtela%ﬁts that you think are important while writing
instructions. Justify your selection: \{ (21

S.V
s . Adding somejokes tmyour instructions

s Writing mstructlgﬁé in the right order
s« Givinga deta‘t\f“aesca iption of what the calculator looks like

. Makmg yﬁm wntmg clear and easy to understand

‘i

(} .

Q5 a) Which ar e«vl\h two most important objectives of communication in an organization

according to yciu"? Justify your answer. {31
y the statement that oral commumcanon is more vibrant than written

b) Explalﬁv
commtmwation [3]
c) I%Entify the prmcxple of business communication not followed in the Fot!owu'w

[2]

(TURN OVER)
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iy We cannot accept your claim as it is not valid. - -

/i) In majority of instances such mistakes do not oceur but this time it happened by the /

veason of the fact that there was a sudden technical problem. N

d) Differentiate between caution and warning. 214

.

Q6. A Read the following passage carefully and answer the questions g:ven ‘

The whole: pomt of technical advance is that it enables man to mampulatc its

environment to live in the sort of conditions he wants. So you ask, "'What will man’s .

e
everyday surroundings be like in forty years?” Other animals wﬂL\BJEt the environment .
\w i,:“. : ' :
they deserve; man will get the one he wants. i

And will man be so very different in forty years? L db’ not Lhml\ 50. Ilealthreu

ploblem of cancer in- the

yes, | imagine we shall have mastered the viruses and.i
young and T am sure we shall know enough to be aUk;“«to avoid passing on hexedntalv
abnormalities to our children; but I suspect that tkf@ allnesses and hurts of old age will
stili be with us, because I doubt whether we@nail have overcome the necessny of
growingold. =~ : : ' f}j

And shall we be motre sensibl,efz,‘No certainty not, the iec:cnded history of
several thousand years shows us tiga;%..,all the logical absurdities of man have always
been with us; what we have not /o§.£é}:OW11 in four thousand vears we shall not outgrow
in another forty. *cifl‘-}

Food is already baﬁgmtng increasingly hygienic, quick frozen, packaged and
pre-packaged in !mpngéﬁable plastic containers, increasingly free from all taint of
decay- forgetting th& ffhct that many of the flavors which we price highly are due to the
early stages of d‘efs.»ay of one sort or another. Already the production of or ganic food is
becomning mcn,asmgly mechanized. One obvious step remains, and that is to produce
all our foow "the proteins, carbohydl ates, fats, vitamins, roughage, and what have you
entne!) Qynthetlcally

" And how shall we c()mmumcate‘? We shall still talk to each other. Shall we

1 966"‘1 6-

FW-Con.1
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4
Typing will last longer, but the time will come when the manual typewriter in its tum

become obsolete, and will be relegated to status of a toy, like a child’s printing set. For

already computer’s are beginning to tackle the problem of recognition of ordinary

written text, and already a simple computer exists which will obey verbal instructions..
\;\)v.x

Put these ideas together, and you will see that even today we are within sight of fite

possibility of a machine that wlll take dictation, and will then automaticaily prmtcu the

\*h-‘

dictated text. B

E
Do you find this sort of prospect worrying, depressing, even fri ghtemf 1g? | have
envisaged nothing that wilt not be technically possible in forty years n' we really want
it. For it is what we want now that will decide that what we will getga futme
1) What is the meaning of ‘technical advance’? _rq_‘x g [

2) Why does the author say that we will be healthnelﬁmhe next forty years?[1]

'''''

3) What is the advantage of early decay oFfood'?“, R (1]

4) What kind of writing -machine does the auﬂg:él envisage for the future? [1]
“s“\“\

5) Give the synonym of: i) obsolete \\;W'TO prospect m

4

b) Describe any ONE of the following oquct‘;é‘iving definition, diagram, components &

working of Digital Camera or Laptop cgﬁaﬁuter . ' (5]
[ .
. \‘l’
o
e
2 ’
"y“'
g
v,\y‘"
L
&
X
A

)
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Q.P. Code : 530405
(3 Hours) | [ Total Marks : 60 .5

S

)
'i\ a

N.B.: (1) Question No.1 is compulsory. Solve any Three out of remaining .7
Five questions. |

(2) Use your own judgment for any unspecified dimension.
(3) Use first angle method only. o
(4) Retain all construction lines.
(5) Figures to the right indicate full marks.

1. (2) A circle of 60mm diameter rolls on a straight line without si;&iﬁi:ing. Draw 6
the locus of a point 'P' for complete revolution of the clicle. The point
'P' is 38mm above the straight line and towards the rig\lfré"bf vertical centre

line of the circle. KDk
(b) Figure 1 shows pictorial view of an object. Dra@??\
() Front view L 4
(i) Top view 4
(i) Dimension the views 1

2 All dimensions are in mm
sy | Figure no. 1
S TURN OVER



Q.P. Code : 530405
5

2. A pentagonal pyramid of 28mm. edge of base and 60 mm length of axis haslazf;{!ig
a 28mm. edge on the H.P. The axis is inclined at 35° to H.P. and 45° to V,P '3

Draw the projections.

3. Figure 2 shows pictorial view of an object. Draw : <
(i) Sectional Front View along A - A. -
() Sectional Left hand side view along B - B.
iy Top View o |
Dimension the views (any four):

g UV LA

TN

All dimensions are in mm
M»{,.f“* Figure 2

ey
Lo
L3
LA
.,M},? N
Y
kv
'?\."‘ :
s )
L
e
(}':"‘ ; Ll » TURN OVER
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.c'\{f::'L 2
’(;y::"\ ’
d




PN

Q.P. Code : 530405

4. (a) The distance between the end projectors of a line AB is 60mm. The end
A is 25mm above H.P. and 45mm in front of V.P., while the other end F
is 60mm above H.P. and 15mm in front of V.P. Draw projections and fwa
the true length and also inclination of the line with H.P. and V.P. ‘
(b) Figure 3 shows two views of an object. Draw 1sometnc view of the tbject. 6

et T2, o
| [’ L 2 r- M:l ‘(V
——ty niy. i Wi Sy o] \\

o+ o
# N -

"~ 5 o B ] ] /&\V;‘h o

Q}‘ ; — . ’{-;?\f;w * :
24 B0

70

All dimension@ife in mm
Flg@?ﬁa 3

5. A square pyramid of base sulii 25mm and altitude 50mm rests on its base 15
on the HP with two sides of aff‘é base parallel to VP. It is cut by a plane bisecting
the axis and inclined at 3@‘" to the base. Draw front view, sectional top view
and true shape of thecﬁéctmn Also draw the development of the lower part
of the pyramid. /’,}xﬂ(--?‘
A

6. (a) A cylinder wﬁh 50mm diameter of its base and axis measuring 70mm has 6
its axis m;;imed at 30° to VP. Draw the projections of the cylinder when
the sol‘gi.%s resting on one of the points of the circumference of the base
on ‘

fffff

TURN OVER
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(b) Draw isometric projection using natural scale. Refer Figure No.4.

] 30 | 5,

o o
9 1
£ 1 "
@ RAE
W
.
o
N
[
] [ ')"": ..
E E R ,..}
- . AN
. \:-}‘z
40 L ' R
hi o A

o _ S BD
FRONT VIEW SAHSWY.

-
PN
RS

All dimensions a@g‘?‘fi‘hn mm
.Figu;fr;fja
-\\?“"
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a> N
QP CODE : 528704 N\ ¢
( OLD COURSE ) ) /_)

(3 Hours) [ Total Marks : 100 |

" N.B. (i) Question no. ONE is compulsory.
(ii) Attemnpt any FOUR questions from remaining six questibns.

(iii) Figures to right indicate full marks.
Q.1 (a) Prove that 7 3

coxé(l_‘_xl(})
el X = ()

|

0 (1+x)%* - |
(b} Solve 3

d qy y dy - ' e

gy +4dx2 o —by=0
(c) Evaluate ‘ . f 3

22yz
[ | [xvzdxdy dz

010 | |

- (d) Evaluate N 5
I J [ AF -

(e) Solve(4x+3y 4)dx + (3%~ 7y 3)@% \ | | .

(f) Using Buler’s method find the apéroxlmate value of y where. 4
g—f_-mxy, ¥(0)=2 taking hm-*@' 2 atx=1 '

Q.2 (a) Evaluate } 3 : 6
i [ Y1-y2 ) a | |
i ool (x +y ] J?dy .
o , 0-0 , _
®) Bvaluate i j(,wz +y% 4z ] dx dy dz over the first octant of the sphere

\2+y +ﬁ2

{e) Evalua.tf- "
00 g% _ - ‘
I ”‘”“'(1 —e )dx, a>-1  Hence evaluate (‘)‘f—_(l e~ Tx ) dx
05 : x
‘7? ' .
Q.3 (a)-\,‘;?Solvc y{x+y)de—x(y-x)dy=0 _ 5

[TURN OVER
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Q4.

Q.5

Q.6

Sy

(b)

()

()

()

(a)

(b)

© (@

(a)

(b)

, QP CODE: 528704
Find by double integration the area bounded by

y2 =d4ax and x? = 4pby

Solve

2 2
Ay 4B a0 [ 2,%
et S By = (x e
dx? dx )
Solve )
& b2 y= 4x° | | -
@ (x241) " (#241) - e
Change the order of integration and evaluate -

| I dydx \ O

0 wa . L'f'fj\

Using Taylor’s series method solve ;i»f

D2 -y, with x, =, 'Y =1.Find P “\3‘.’{1&11 x=01

o

Find the length of the cardioide » =g (1 +c0s6) which lies out51de the
circle r+acos@ =0 o

A

Find the volume of the solid tl”a* lies under the plane 3x+2y+z= 12 and -
above the rectangle R = {(x, 15}| 0<x<],-2<ys<3]}

Solve numerically (usmg Rungc Kutta Method of Fourth order) the

differential equation fﬁf xy with initial conditions y(1)=2 and ﬁnd y at

oadx
Evaluate _‘
‘ ' ,1 /2
| I x ( ) dx
Evah.a{é

ﬁ-\/‘xy y2 dxdy where R isatriangle whose vertices are
”(o 0), (10,1) and (1,1)
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| © solve (Dz —-1) y= _m%_:?;
1—-e™

Q.7 (a) Evaluate
}/E (@-xp/2 ax

(b) Evaluate

[re”” % a2 cosé sin@ d@dr over the upper half of the circlyr = 2acos@
{(¢) The charge g on the plate of a condenser of capacity C c at:ged through a
' resistance R by a steady voltage V' satisfies the differ: :t1al equation

R‘qu g, =V, If g=0 at =0, showthat g= C‘V[‘f e I/RC) Find also

the current flowing into the plate.
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2 Hours) [ Total Marks :75 . -
: (1) Questxon no. 1 is compulsoty. | :
(2) - Attempt any four questions from the remaining.
(3) Assume suitable data and symbol-if required.
(4) Figures to the right indicate full marks.
(5) Hlustrate your answer with sketches wherever necess'\ry

1. Solve any five from the following:~

(a)
(b)
(c)
(d)
()
6)
{8

2. (a)"

(b)

3. (a):

(&)

GE-Con.10260-16.

What is Rayleigh's criterion for resolution'? Wr:te an expression For thP rcsolvmg
power of a grating? ' -

Newton's rings are observed in reflected light of wavelcngth 5( 10° cm. The
diameter of 10® dark ring is 0.5 cm. Calculate the radius of curvature R
and thickness of the film t at the ring. |

Differentiate between stimulated and spontaneaus em=ssmn

Why electron microscope is considered better than ‘optical microscope.
Calculate the numerical aperture and hence the acc ceptance angle for an optical
fibre whose core R.I. 1.48 and a cladding R.J:'9f 1.39.

Calculate de Broghe wavclength of proton; ‘Wlth a velocity equal to 1/20'
velocity of light. Given: m, =1 6 % 1077 kg “and h = 6.63 x 107 J.sec
Wnte the relation between relative pax:mﬁ,abxhty and susceptibility. -

Show that in Newton's ring, d1amefe¥ of the bnght ring is proportxonal to the
square root of the odd natural nws l"‘el Find out similarities and dissimilarities
between Newton's rings and Vve ’ge shaped film.

Consider an air cored torroitl.fvith 500 turns with cross sectional area of 6
cm’, mean radius of 15 cm and coil current of 4 Amp, Now calculate MMF(NT),
Reluctance (R), Magnetn; “flux, Magnetic flux density, Magnetic flux intensity.

What is de Broghea‘conoept of matter waves? Derive one dimensional time
dependent Schloamgci wave equation for matter waves.

White light is iéicident on a soap film at an angle sin’ '(4/5) and the reflected
light observed with a spectroscope. It is found that two consecutive dark bands
correspongd- 16 wavelengths 6.1 x 107 and 6.0 x 10 om. If the refractive index
of the ﬁ{rh be 4/3, calculate the thlckuess

Wha" “is monomode, multimode fibre? Differentiate between step mdex and
gr aded index fibre.

Explain with the d1agram thc construction and working of semiconductor dlode
" lager.

An electron is confined in a box of length 10-*m. Calculate m1mmum uncertamty
in its velocity.

[ TURN OVER
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(b)

(b)
(c)

2 - | QP Code : 28544

In a plane transmission gratmg with 5000 lines/cm and for a wavelength of

6000 A, if the width of opaque spaces are exactly twice that of transparent,:;_'

spaces, which ordcr of spectra will be absent? ,
In Newton's ring experxment, if the n™ dark ring due to wavelength A, coinpjiﬁﬁés

with (0+2)" dark ring due to wavelength A, , prove that the radius of n'k"‘:dark

ring due to A, is (24 A,R/A, —A,)"

Derive the condition of frmges of equal width in a wedge sha’)"ed film and
explain. ;

. A diffraction grating which has 4000 lines in Icm is used, at normal incidence
~Calculate the dispersive power of the grating in the tmrd order spectrum in

the wavelength region 5000 A.
Discuss the Weiss's theory of ferromagnctlsm anid derwe Curie-Weiss's law,
Explain the working of SEM with a neat diagrar.

3«

7. Write short notes on any three.
.(a) Holography as an application of laser.

~(b) Diffusion pump. . ’\""
(e) Antireflection coating.
(d) Opncal fibre communication svsteﬁ.
¥ei
N
N
R
v
- o
ot
ot
Ne
e
N
"m:‘é\\ |
o ‘ ,
r;:m) - .- R - 7 .
Lo
. GE-Con.10260-16.
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N. B.: (1) Question No. 1 is compulsory.
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QP Code : 28518

(3 Hours) [ Total Marks : 100

(2) Attempt any four out of the remaining.

1. (a) Determine current drawn by the ammeter shown in figure N
gv o5 3.0 .
% Ao
5n
. s"““
(b) Find current through 6€ by supetposition theorem - 3
b- . .‘f.\:t.: a
tov )
- . Sl
: o .
(©) A voltage of v 200 Sin(314t + 20°) is Weihg applied to pure inductor 2
of value 50mH. Find instantaneous \\@%‘e equation of current through
" the circuit. %
(d) A series resonant circuit hasf-fé:‘n impedance of 5002 at resonant 3
frequency. The cut off fre§uencies are 10KHz & 100Hz. Find
inductance of the circuit. <~ 7
(e) Write voltage & cuncg{i}?ationship between phase & line quantities .2
_in three phase star cjrexdit _ |
(f) What are the lossgghiﬁ transformer. Explain any one type of loss. 3
(g) A three phase Uzﬂ‘ has 4 poles & runs at 1460 rpm. If frequency is 2
50Hz. Find shig:
(h) Define reg{fﬁ‘baﬁon efficiency. 2
@ |
2. (& 6
E ﬁ"w 41 7 (- ®
ko v 55
O %0 g
73 R
v CMT.»-\‘ . 1 ﬂﬂ ﬂ . \"— -
Sl ) -0_
| o ® 130  8&Vv. . 20V
5;;2‘1(* Find voltage across point A & B I TURN OVER
\“:-.;XN . ' . .
" GE-10816-16. o]
!"\f: {M ' . \ ';"
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(b) Aresistor of 20€ is in series with a capacitor of S0pF. A voltage of 6
200£ 20°V is being applied to it. Find impedance of circuit, current
and power in the circuit.

(¢) Draw the phasor diagram of a transformer leading pf load. .

3. (a) Three identical impedances are connected in star to a 400V, S0Hz
supply. Each impedance has a resistance of 20Q & inductance of 20mE¥ -
in series. Find phase impedance, line & phase current & total p&wer
absorbed by the circuit. :

(b) Explain short circuit test to find equivalent circuit parametgrs of a 4
transformer.

(c) Explain double field revolving theory in single phase ip@j‘i‘dtion motor. '8

4. (a) 7

¥ " <’\,f(
Find current in 62 by thevenin’sitheorem.

(b) Find average value of followipgg, waveform ‘ ' 4
'S &
A a0
YY) e W
- .. /];hl O " #
) «1%‘5_ 4  tme
e

(¢) Comment o%/':iimw readings_of two wattmeter changes with change in 4

power fachr angle e.g. 0°, 60° to 90°, 90°, where wattmeter are
couner\ied to measure three phase power in a three phase circuit.

(d) Exriéffh working of half wave rectifier _ 5
,m*{” '
{;:{"ﬂi\
2 [ TURN OVER
N ] o ,w
P GE-10816-16. S
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5. (a) Find equivalent resiAstance between A & B : ' 7

9n @ |
(b) In a RLC series circuit voltage across rcmstor, voltage across indi tor 5
& voltage across capacitor are 1V, 15V, 10V IBSpeCtlvexjf Find
magnitude of supply voltage. s
(c) A10kVA,450V/120V, 50 Hz, single phase transformer gave fohowxng results,

8.

b OC test 120V 42A 80w (H\{\Qpen)

:- SC test 89.65V  22.2A 120w (LV-shorted)

. Find equivalent circuit constants referred to prlm.g“"f‘y
6. (a) Calculate power dissipated in.9Q by superposrtlon theorem.. 7

exn
. IR ON
s : .
'X 20V VoRT <

(b) A series RLC circuit has re§,Istancc of 10Q, inductance of 20mH & 7
- capacitance of 50pF. Find reséﬁeint frequency, quality factor and bandwidth.
(c) Prove that two wattmetcg»method can measure power in three phase
~ star connected c1rcu1t
7. (a) For v =200 Sin(3} Li'{t— 20°). Find amplitude, frequency & phase angle 2

\

of the wave. -

=,

(b) An impedance ¢ contains a resistance of 10Q & inductance of 20mH-in 3

. series, Fing #dmittance & its components of circuit. '

(c) Find all dﬁy efficiency of a 500 kVA transformer having full load cu 5
loss 1sn4 Skw & iron loss is 3.5 kw. It s loaded during 24 hours as

; follows. C
40gicw 0.8pf 6 hours

f@“ﬁOkw 0.75pf 10 hours
> 100kw  0.8pf 4 hours
\-:Qj_?.“ Okw - 4 hours

1V(d) Derive an expression for emf induced in DC motor
> (e) Describe experimental setup to obtain input & output characteristics

h th

iy

GE-10816-16.

. of CE configuration of BJT.
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(2 Hours) [ Total Marks : 75

N.B.: (1) Questmn No. 1 is compulsary
" (2) Attempt any four questions out of the remaining six.
(3) Figures to the right indicate full marks.
(4) Atomic weights : C=12, H=1,N= 14, 0= 16, Na =23, Mg =24, S—"Z
C1=3535,Ca= 40, Ba=137.5. .

b

'{‘F‘ R

1. Answer any five from the following :-
(a) A coal sample was subjected to ultlmate analysis, 0.4gm.,. of coal on
ombustlon in a Bomb carlorimeter produces 0.03 gm Ba,,ﬂé)r Calculate
the percentage of sulphur in coal sample.
(b) Write a short note on super critical CO, as a green solﬁe‘e‘ﬁt
(c) ‘Write the difference between galvamzmg and tmmp{gs
(d) Write the classification of composite materials. < Ve
(e) Write a short note on zeolite as a catalyst. =
(f) Write the comp051t10n properties and uses of }Juralumm

/ «

2. (a) ‘What is cracking ? Explam fluid bed catalyt.m érackmg with the help of neat

diagram. L5

(b) Define corrosion. Explam stress corrpkq{m with approprlate d1agram and

example. R .
(c) Calculate the percentage atom. econoﬁiy of the followmg reaction with respect
to allyl chloride.
r

\’br‘C’ﬂ” o + Clp, =D ety —ch=tin + Ne
\}‘;?b | | ﬂ-“\;l\ C‘L\\O 'Y‘Ae

3. (a) Caiculate the wcxghsg ‘and volume of air rcqu:red for complete combustion of 1
kg of coal contéggimng - C = 62%, H = 4%, O = 6%, N = 2% and remaining
being ash. (Mol. wt. of air = 28. 949)
(b) Explain partigies reinforced composite materials.
(c) How thessJactors influence the rate of corrosion.
¢ Q\} > Overvoltage (i) pH of the medium.

4. (a) Whﬁ;& is catalysis ? Explain the adsorption theory of catalysis.
(b) EXp]aﬁn the sacrificial anodic protection method of cotrosion control
(c) \Wnte the manufacture and properties of AL O, ceremics.
\< ’
'3

\\f
f;\(

GE-Con 1 08_88-1 6.
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2

5. (a) Explainthe production of adipic acid with conventional and green route. 6
(b) A sample of coal has the following composition by mass C = 78%, H=5%, | _j{-ji%'
0 =9%, $=0.6% and remaining being pitrogen. Calculate H.C.V. and LCV‘ “
of coal using Dulong’s formula. : .,;_.f;: /
(c) Explain the powder injection moulding method for compacting in poﬁher 4
metallurgy. .

6. (a) Write the contituents of paint with examples and éxplain their functlons
(b). Write any five purposes of making alloys. e

Aot &

(c) Whatis knocking ? Explain the reason of petrol knocking. : A

7. (a) Write the transestrification reation of production of biosdiesel. What are the. 6
~advantages of bio-diesel. S » kg“?-"ﬁ'-"\‘ |
(b) Define and explain activation energy. » \ |
() Give the functions of matrix phase in composite rr{a erial with their properties.

i'{

& h

By

£

SO
- GE-Con. : 108881 6.
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(3 Hours) Total Marks: 100

N.B.: (1) Questien No. 1 is compulsory.
(2) Attempt any four questions out of remaining six questions.

1.(a) ‘Explain how Java is platform independent. ' 10 |
(b) What is command line argument? Write a program in java to find largest -
of three numbers accepted from command line. 16
2.(a) Explain the different types of inheritances supported in Java. <z,iLSA;>' 10
(b) Wiite a program using interfaces for the given hierarchy w10

|

[ Exam__ll ] Exam_2

: Result e
3.(a) Explain exception handling in java with example:™ - 10
(b) What is vector? How it is different from an angggg 10
4.(a) Explain life cycle of a thread. O 10
(b) Write a program in java to find faclorlal(af a glven number. 10
5.(a) Explain the concept of thread synchx;gmzauon 10
(b) Write an applet to display the fOHQ} ring 10

f\w;\

kY

6.(a) What are constructow 3 Explam different types of constructors with

example. v 10
{(b) Write a progmm ﬂi J ava to check whether the given string is palmdrome
or not, o 10
PRV :
7. Write short noxe on (any two) 20

a. Call byi,wlue and call by reference
b. ‘Wrapper class

C Af(tess protection in Java

d. &.‘fe cycle of an applet
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_ : OLD COURSE _ NG
Time: 3 Hrs ) Max Marks : 75"
. N.B. (1) Question No. 1 is compulsory L
(2) Attempt any Four questions from remaining Six guestions
'(3) Use drawing sheets for answering
(4) Figures to the right indicates Sull marks
(3) All dimensions in figure are in mm
(6) Use ydbur own judgment for any unspecified dimensions "
" (7 Use only First Angle Method of. Profection el

ERN
v

. el
1. Fig 1 shows pictorial view of an object, Draw following views @\;;SEctional Front View
along AA, (ii) Top View and (iii) LHSV A2 (15)

Fig 1

2. A pentagoral pyramid has a height of 60mm and side of base 30mm. The pyramid is
resting 'g\(rﬁn one side of the base on HP such that triangular face containing that side is

perp%.!j:ﬁidhlar to HP and inclined to VP at 30% Draw the projections. (15)
\< ’ 1 ’
. e
e |
. [TURN OVER
5 \ |
5 . GE-Con.12531-16.
A&
M‘\‘:{X'
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3. A cylinder 60mm. diameter and 80mm long resting on its circular base on the HP. A
section plane perpendicular to V.p. and inclined at 60° to HP cuts the axis at a point
20mm from its top end. Draw the sectional top view, sectional side view and true shape
of the section. : -

sy

(10)
(b) Draw free hand sketches of the following (Two Views) - (3)
(i) Hexagoz;al headed boit o e
(i) Wing Nut o S
e

S. (a) The plan of a 7Smm long line PQ measures 65mp;j;-ini}hile the length of its elevations
is 50mm.Tts one end P is in the HP and 12mm in f;di:fﬁ“of the VP. Draw its projections of
PQ and find its inclinations with HP and VP, N

_ N
(b) A circle of 50mm diameter rolls alongg%}?‘straight line without slipping. Draw the
curve traced out by a point P on the cﬁc%ﬁference for one complete revolution of the
circle. Name the curve. Draw also tangqpéeaﬁd normal,

6, (a) Fig2 Draw isometric view by ji‘éé’ing true scale 1)
. f‘:‘;\/‘" o
kY
i1
g Fv
l 4
gl
.
e 3§ B 5l s Fig2
"A\‘ ) |
TV
o
Pha [TURN OVER
GE-Con.12531-16. :
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(b} Draw free hand sketches of the following (Two Views)

(i) Square Nut
(ii) Eye Foundation Bolt

7. Fig 3 Draw sectiona} Front view, Top view and Left hand side view

RY5 g50
_ Y3 . 236 }
1

Fy =y
. SR —l;—nm--—__: x— - :
i 0 ! ’\\’ »
1 ! S

% - =] rd s P

' N I I e
) [Z=3% T ;'“.:FS:Av
-7 1 : Ly

i

¢28

Fig 3
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FE/SEMI/A'P)QHEJ Mathbmohi I Cesor)

REVISED COURSE

(3 Hours) [ Total Marks : 100 >
N.B. : (1) Question No. 1 is compulsory. ,« “
: (2) Attempt any.three questions from question No. 2 to question no. 6. .
- (3) Flgures to the right indicate Tull marks, S
1. (a) Solve the equatlon 7coshx+8sinhx = 1 for real Values of b | N | 3
’ dz Oz ' y,
3 oY - _— B N .
(®) - If z (x-+y)= (x-y) find (ax ay) | L 3
o If .“:2 0820 v = 2 gj fi o(v, v) \,.-N‘l\\'y
. (¢) Ifu=r%cos20,v=r2gin2 8 find 8(r,6) 3 3
(d) . Prove that Sec2x~1+x +£§—+ ...... . \ o3
o (e) Find the rank of the Matnx by reducmg it to normal f@sim 4
11 1 | ”
1 -1 -1 | ; \f:
31 1 s
- ' h ) - - - ) -
() Findnt derwgtwgs of x -—1)(x 2)(&??) ) | | .4
"2, (a) If o, [3 are the roots of the cqua;zgﬁ x* =23 x+4=0 6
' find the value of o + B3 \ . ‘ ,
(b) Examine whether the vecotts _ 6
X =[3 1 1],;@ 2 0 -1] '
X3 =[4 2 1,}}
. arelinearly mdcpegdent
(c) (i) State and pg@ve Euler's theorem for a Homogeneous function in two 4
vanableg ) . S .
(ii) Ify= /”“ivosu 4
fi nd;’the value of x*u,_ -+ 2xy u, + ylu
e \ S . " [TURN OVER
‘. o ;
: \ﬁ’
2" FW-Con. 8276-16. |
/’”:’;;\ ; P Sl
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L
. : o ‘1
2 >

3. (8) Is the following System has trivial or non trivial solution ? Obtain the non 6
_trival solution if exist.
$ 3%+ A% - x — 9% =0
2x,+ 3x,+ 2x3—- 3x =0

22X X  14x - 12%,=0 o B
. X, + 3x + 13x + 3x,=0 ‘ | L :
{b) Discuss the statmnary pomts for Maxima and Mininima of L 6
X3 xy’-— 1252 292 +21% + 10 s
(c) ('5 Ift (x+iy) = a + ib prove th t tanh2y = 2b s"*’.\ 4
¢}y ( an (x+iy) = a + ib prove tha 1+a2+b2 IS |
(it) Separate into real and i 1magmary parts of Log (Btt‘{;} <4
4. (a)  Ifx=ucosv 2 ¥Y=usinv . . \( 6
. a(u V) 3(}{, Y) ' l - /‘f‘@é
Prave that a( X, y) 3(11 V) G\;\,}
(b} Show that log[e + e'ﬂ] log[zcos[ a2 B 3 1(3--21:2) 6.
S M}x _
- (@) ‘(i) Solve the system of equation b,g/@auss Jordan Method - _ 4
' . X2y +62=22, 3x+4y+z-7»=<£6 6 —y—z=19 : .
(i) Solve the system of equatidw'by Gauss Siedel Method. .4
"A,“
: Correct upto three dep:m;.l
2X — 4y + 49z = 49 &
43x + 2y + 25z = 23‘"
3x+53y+3 z*"°>I~
ha*,;
B \
s, (a) Prove that Cos® ﬂi““lnée = §[3 cos4f + 5]
(b) Find the value‘{c‘f dandb
lim x(l-ﬁfacosx) bsmx
if x-so {,.43\;‘ - 3
o b4 . ] . ' N
(&) (@) 1y y = ¢* cos2xcosx find y, 4
(u)L ..... t} fy= e“’" * prove that. (1+x2)y a2 (n+1) X- 1]y, *n(otl)y =0 4

[TURN OVER
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3
6. (a) Find non-Singular Matrices P & Q such that, 6
123 4 '

A=12 1 4 3 is redued to normal form, Also find rank.

305 ~10 N Al
R du  3u du -. X6
" (b) = e, 2%, &) find —+—— +—omr o o
') ()  Fit a straight line to the following data : e 4
Year x : 1951 11961 | 1971 | 1981 | 1991 .|
Production y ; 10 | 12 8 | 10 | sV
(ii) Fit a second degree parabolic curve to the fb’lloﬁfﬁé data : 4
g {11203 a4 |s & 78 s
vij2| 6|7 |8 | 10ofn] u 0l 9
- . . - ', | {g{ﬂ;‘;;:-/l-
. yf(f:j
N2
T
Rl
(\;“
™
o
LAY
Y
L
,«‘ffc-"'
¥
. h\a.\-?«,\,,
a0 .
,YFW-Con. 8276-16.
N \\-.-w:) * .
&
3
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(3 Hours) ' [Total Marks 80

N.B.: (1) Question No. 1is compulsory. Lo
(2)Attempt any three questions from remalning five questions. o
(3)Assume suitable data if necessary and mention the same clearly.

{4)Take g=9.81 m/s’

Q.1 a., Determine the resultant of the forces acting as given in figure below Fmgl tue [4]
angle which the resultant makes with the positive x-axis,

k.

| 50N
. X TON
/@5
25"
snl x
k
120 x;}
. ) _ 2;@

=
b. Two spheres A and B are kept in a horizontal cgﬁhnel Determine the reactions (4]
coming from all the contact surfaces. Considerthe radius of A and B are 40mm
and30mm respectively. Take W, =500 N a,rre‘ﬁWB 200N.

"¢.  Define Angle of Fg’t”a\?lon and Angle of Repose [4}
d. Car A starts frofa'rest & aceélerates uniformiy ona stra:ght road Another car B [4]
' starts from the" same place 5 seconds later with initial velocity zero & it
accelerate%‘umformly at.5 m/sec’. If both the cars overtake at 500 m from the -
starting @ime find the acceleration of car A.
e. Find the‘angle the force P makes w1th horizontal such that the block of mass 4 [4]
' kg bas an acceleration of 10m/sec?, when it is subjected to a force of 35 N
A
.us’“f 0.7, pk=10, 6

2 BEN
,»Q:’“ ~ =S [TU'RNOVER
3__’““3? —— -h}
: _;'\ ' : -
. nl:\ . ﬁg}/((rr///rlffllf(//
\\-,.._}‘
2 [TURN OVER
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Q.3

2

QP Code : 28584

a. Replace the force system by a single force w. . to point C

10N/m
A—

¥

- |

.

. €
"'JF'

w
2

b. A uniform beam AB hinged at A is kept horizontal by supporting & sethiig a
100 N weight by using a string tied at B & passing over a smooth pulley at C
The beam also loaded as shown in figure below. Find the rear‘t:ons i A & C.

g. Prove that for a perfectly elastic® body, two equal masses part1c1patmg in

callision exchange their velocttles

a. Find Centroid of shaded area m‘i‘th reference to X and Y axes.

<y
S

B ?Fmd the resultant of the spatial concutrent force system concurrent at A(1,0,0)
2 " and passing through points B(-1,3,5), C(3,5,7), D(0,4,0). Magnitude of forces

Fas= 100N, Fac =150N, Fop=200N..

(6]

Q

6]
[8]

(6]

[TURN OVER
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c.  Acollar of mass 1 kg Is attached to a spring ad siides without friction along a - 6],
circutar rod which lies in a horizontat plane. The spring is undeformed when the
collar is at B. knowing that the collar is passing through the point Dwitha
speed of 1.8 m/s, determine the speed of the collar when it passes through
point C and B. Take stiffness of the spring, k= 250 N/tm, Radius of the circular
path = 300 mm and distance OA = 125 mm.

i

<
) sallar

CoY
Q4 a. Find the reactions at supports Aand E for ;,bﬁ-"b‘eam loaded as shown inthe [8)
figure below. . _ !
o
20N/m > son
L 100 N-
A B off "

: ‘ E
f: B ¢ \ K
Lo Bin JLos2m j‘ 2 3m -g')'r'
rf . {,.i:.:‘_#l I—' '
o

e

%3

"

b, A fighter Plane Moving ‘\i;itirizontally with & constant velocity of 200 m/seconds releases  [6)
a bomb from an ﬂti@dé of 400 m. Find the velocity and direction of the bomb just
before it strikes the-ground. Also determine the distance travelied by the plane before
the bonib just strikes the ground.

- Find vclocity_g{fb and point D at the instant shown ®s = 3 rad /sec clockwise. {e]
AB =400min; '

S

h
e

[TURN OVER
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Q.5 a. Findthe forces in CF and CD by method of section and the remaining by Method of {81

Joints.
SKN 6N THN
A 3m Yc Sm D 3m
S - E '
- . B
am
l G

B

b, Fora vehicle moving along a straight line, v-t diagram is.85 shown in figure [6]
below. Plota-t & s-t diagrams for the given time period. -,

ve/s A

lw] . (& g 1% * tsec

c. A wheel_fs rolliné along a str;aiijéﬁf path without slipping. Determine velocity of [6]
" points A,Band P. Op = GOQrﬁf‘fa » ® = 4 radfsec, Vo'=4m/s

A~

Q.6 a.f\,\_}@ft'\fbrce of magnitude 500N is acting from A(2,3,6) and passes through a point [4]
~B(6,2, 6). Compute its moment about point C(4, 6, 3).

Ty
X

) ~ [TURN OVER
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5. _

b A stone is thrown with 2 velocity (u) m/sec at an angle of 20° with horizontal from a  [4]
point 2 m above the- ground. The stone strikes the ground 5 m away from the original
position. The motion of stone is subjected to gravitational acceleration & wind
resistance of 0.82 m/sec’ , opposing the horizontal motion. Determine the time of flight
ofthe stone.

c. A heavy metal bar AB rests with its lower end A on a rough horizontal floor having {g;;;:'*
coefficient of friction py & the other end B on a rough vertical wall having coefficient
of friction pw. If the centre of gravity of the bar is at distances a & b from the ends A

& B respectively, show that at impending motion, the inclination of the bar with the

= a1t _}._..EM
o=tm [uf: a+b

horizontal will be:

1

1

d. Two masses are intercornected with the pul;?@ij\""systa’m Neglecting inertial & frictional  [4]
effect of pulleys & cord, determine the agﬁ;e’.@ration of the mass ma.
Take my= 50 kg & my =40 kg » '
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QP Code : 28587

(3 Hours) [ Total Marks ; 80
- _'(,‘L‘,-
N.B.: (1) Question No. 1 is compulsory. ) Ry
(2) Solve any three questions from the remaining questions. ‘ -gf:ff
R
<3
1. (a) A resistor of 5Q is connected in series with a parallel combinationof@\i?y 3

a number of resistors each of 5. If the total resistance of the
combination is 6Q find the no. of resistors connected in paralleh.:~ .
(b) Use mesh analysis to find current through 10Q2 in the ckt. shgw_ﬁ ) 3
lo 28V oY

R

P

y }._._, . o
Ry

5 15v
- N

TR
S5A S

(O

(c) An alternating voltage is represeqfféé‘by 27 = 141.4 sin 377 t 3
find (i) max-value (ii) frequen Jiif) time period
" (d) What is the necessary condi jor for resonance in series circuit. Derive 3
expression for rcsonancg’gg/ﬁ uency. ‘ '
(¢) What is the relationship (b}?then line and phase values in star and delta -2
_connected load, % ) '
(f) Draw and explain,}@i\phasor diagram of 1-¢ transformer on No load. 4
(g) Define rectifieriixd state diff. types of it. 2

A
Ly

2. (a) Find modqg}%itages. ‘ [
&
A B g A4 ¢

A
) L'

[ TURN OVER
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(b) In the circuit shown find - 8
(i) the current I (ii) V, and V, (iif) Pf. Draw the phasor dxagram
0. 0:-05H gpn O-H Souf
A &
VQ‘" e
T f’“ H

(c) A 150 KVA transformer has iron loss of 1.4 kW andf"\".lll load copper 6
loss of 1.6 kW. Det. (i) the KVA load at maximuny* ,aﬁ'lcwncy (ii) max.
efficiency at 0.8 lagging Pf and (iii) efﬁmen?y “st half load and 0.8
lagging Pf. ;\

(2) A balanced three-phase load connected mﬁélta, draws a power of 10kW 8
at 440 V at a Pf of 0.6 lead, find' théﬁalues of circuit elements and
reactive volt-ampers drawn. A <

(b) The wattmeter reads iron 1osse$ iz OC test and reads copper losses in 6
SC test of a transformer. Ju/suf?

(¢) What is meant by filter. \\, 2

(d) Draw and explain O/P cgﬁ@hactenstlc of transistor in CE conﬁgurat:on 4

\\\\\ Sy .

(a) Using source u'ansat;brmatlon tech. calcnlate voltage across 4Q 7

,\::’;'%é"*‘ 30 o.q 105+
[ TURN OVER
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(b) Find the average and rms value of the waveform. 5
V
’ S
™

it e A i e —

2 1o

t Csec) o

(c) The power in a 3-¢ ckt is measured by two wattmeters. Iﬁthe total power 4
is 50k'W and Pf is 0.6 lagging, find the reading of ezich watimeter.

(d) Exwiain the working of centre tapped full wave r@qnﬁcr 4

5. (a) Find current through 30Q using theveninis t@ﬁrcfn 8
152  gon 'fg,% fol

=108%
(b) For the shown ck ﬁnd supply current, current in each branch and total "4
Pf. ,Qv‘

“ 2042 Lol
| | =
& TV !
= ”

[ TURN QVER
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4 QP Code : 28587

A 1000/200 V, 50Hz, 1-phase transformer gave the following test 8

results : _ <
OC test (hv side) : 1000V 0.24 A 90 W i N‘,b
SC test (hv side) s 50V SA 110W

Draw equivalent ckt of transformer reffered to primary and secondary
side.

Using superposition theorem, find the voltage across 4KQ 7

Z4kn = T'3kn
[omA o 25V AT

o
. ‘< ’
A series R-L-C circuit consists of R:g-—» 1000 Q, L =100 mH and C 7
= 10uF. The applied voltage acros 35S’ {the circuit is 100 V.
(i) Find the resonance ﬂm:l of the ckt.
(ii) Find Q of the ckt"ai‘ tesonant freq.
(iii) At what angulat- itfreq do the half power points occur.
(iv) Calculate the )bandw1dth of the ckt.
Show that the total uerwer and Pf. in a 3-¢ balanced system can be 6

determined using twb ‘wattmeter method.
A o ‘

R

FW-Con.10819-16.
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Q.P. Code : 28592

(2. Hours)

N.B.: (AI) Question No. | is compulsory.

26/05‘/}

[ Total Marks : 60 .~

(2) Answer any three questions from remaining five questions.

(3) Figure to the right indicates full marks.
(4) Atomic weights : Ca=40, Mg =24, C1=355,8 =
O = 16.

Attempt any five from the following :

32, H=1,C=

ki "\‘
~ o

W

12.

(a)  Write two balanced equations to describe the ohamges that occur

when hard water is boiled. S
(b)  Give reasons to explain why natural rubber ns‘e.ftci‘s
(¢) Give the preparation and uses of silica buck‘*‘“

vitlcanization.

(d) Give the number of phases in the foliowu% system (any three) :

(i) Saturated solution of NaCl ,\,j“

(ii) Mixture of rhombic and mono\%{ﬁic sulphur
(ii1) Mixture of O, and N, vg...

I(xv) loe === Water equ:liblth

(e)  What is grease ? What are tI1,° eénditions in which greases are used?
{(f)  Thermosetting polymers,ff,&nnot be reshaped and reused. Give

reasons. A

(g) Calculate the COD ofcah effluent sample if 25c.c. of the effluent
sampIe required 8. y:: c. of 0.001M K,Cr,O, for oxxdat:on

?

{a) Calculate the quantmﬁnfhme and soda required for softemng 50,000 L of

water containing fQL?OWlng salts per litre.
Ca(HCO,), = Iﬁf@mg, Mg(HCO,), = 7.5mg;
CaSO, = 13 ,ﬁmg, MgSO, = 24.0mg,
MgCl, = Ie‘iﬁmg

(b) Explaiz;SBm following terms :
(i) ‘\ ondensed Phase rule
(1?‘3;“ Triple point

wa\’”

(g_;'{k What are carbon nanotubes ? Describe the laser method of preparation of
Qf

CNT

FW-Con.11225-16.
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« 4.

3. (a)

(b)
()

(b)
(c)

. (a)

(b)
(e)

. (a)

(b)

()

FW-Con.11225-16.

Q.P. Code : 28592

2
(i) Discuss the mechanism of Extreme pressure Jubrication.

each.
Describe a moulding method suitable for thermoplastic resins.
Discuss the limitations of phase rule. '

Give the preparation, properties and uses of (any two) :

(i) PMMA (ii)  Silicone rubber  (iii) BunaS.

Write brief notes on any two methods of disinfecting mumci},al water with
reactions.

1.5g of an oil was saponified with 50ml of 0.1IN K@x—l solut:on Aftex

-refluxing the mixture required 7.5ml of 0.1N HCE ﬁewneutrahsatxon Find

the saponification value of oil.

and mention the reactions in each zone. »,;;5?""
What is glass transition temperature ? What are the factors affecting glass
transition temperature ? What is its s;‘g\mﬂcance ?

The hardness of 10,000 litres of a \«’m\ter sample was completely removed
by passing it through a zeolite so,ft’egnen The softener then required 400litres
of sodium chloride solution conialnmg 100g/L of NaCl for regeneration.
Calculate the hardness of the wate1 sample.

() D:scuss the softeming and regeneration reactions in the lon- exchange
process. e

(ii) D:scuss the Réve:se Osn1051s method of puuﬁcatxon of watel

plastic (any tw )

(1) Plas{?misﬁr (ii) Lubricants  (iii) Stabmsel

Define apd explain the significance of the following properties oflubncants

(any twcﬁ

(1) »‘ Hash and Fire point

(n:l  Acid value

.._f{wﬁ) Viscosity and viscosity Index.

(ii) Name any four additives in b]ended oil and gwe two examples of 6




|

N.B.

(=)
(b)

O
(d)

()
(£
(&)

(b

G

4, (a)
(b)

: (1) Question no. 1 is compulsory.

H

QP Code : 28603

(2) Attempt any three questions from Q.2. to Q. 6.

- (3) Use suitable data wherever required.

(4) Figures to the right indicate full marks.

Draw (a) 2112) (b) (0 4 0) - () [0 4 0] with reference to 2 cubic pait cell.

What is the probability of an electron being thermally promoted to thgépnduction
band in diamond ‘at 27°C, if the bandgap is 5.6 eV wide? v”) -
Define drift current, diffusion current and mobility of charge cﬁcrs.

What is dielectric polarization and dielectric susccptibility?w_Wr‘ite the relation
between them. ‘ 5

State and explain Ohm's law in magnetic circuit. Ly

Write Sabine’s formula and explain the terms used in it

Calculate the length of an iron rod which can be ;L?sk.d to produce ulirasonic

waves of 20kHz Given - Y =11.6 xloloN/mz, e '::‘7.23><103kg/m3

. -
Explain formation of energy bands in soligi\;éw:;hnd explain classification on the
.basis of energy band theory. - o

. Zn has hep structure. The nearest nei <<6ur distance is 0.27nm. The atomic

weight of Zn is 65.37. Calculate the '
packing fraction of Zn, <Jj” f:?“

T

lame of unit cell, density and atomic

‘What is hysteresis? Draw a hystéissis loop for ferromagnetic material and explain
various important parameterst./ ' | :

A magnetic matcrj,ﬁpha.s a magnetization. of 2300 A/m and produces 2
flux depsity of 0.00314 whifn?, Calculate magnetizing force and relative permeability
of the material, . {0V _ -

Explain the statemest "orystal act as three dimesional grating with X-rays".

Monoc];zgﬁi‘iaﬁc X-ray beam of wavelength A =5.8189 Al is reflected

S
strongly for 4'glancing angle of © =75.86" in first order by certain planes of
cubic of lagtite constant 3A°. Determine Miller indices of the possible reflecting
planes. - ‘
<

Deﬁ'i_i;é} Ligancy. Find the value of critical radius ratio for ligancy 4.
Animpurity of 6.01 ppm is added to Si. The semiconductor has a resistivity of
-§350m at 300K. Calculate the hole concentration and its mobility. Atomic weight

T of Si is 28.1, density of §i=2.4x10%kg/m®

N
i)

- =\<\ w!

)
N e

¥ FW-Con. 12035-16.

Explain the origin of electronic, fonic and orientational polarization and temperature.

.dependence of respective polarizability. [ TURN OVER
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1.Attempt any five from the following:- "

( 2 Hours) | [ Total Marks :60
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5. (a)

(&
(¢}

6. (ay
O

QP Code : 28603

wids

The density of copper is 8980kg/m® and unit cell dimension is 3.61 A®. Atomic 5@:;'-
weight of copper is 63.54, Determine type of crystal structure. Calculate aton;uc-
radius and interplanar spacing of (1 1 0) plane.
What is Hall effect? Derive expression for Hall valtage with neat labelled dlag‘f’ém 5
Explain how the reverberation time is affected by (i) size (ii) nature of wall 5§
surface (iii) audience in an auditorium.

Estimate the ratio of vacancms at (i) 119°C (11) 80°C where a.vefage requu-ed 5

to create vacancy is 1.8eV. eE
How ap-n junction diode is used to generate a potenual mfferenc@m a photovoltam 5

. solar cell?

(©)

u“‘"

ol

PO
i ~,

Explain with neat labelled diagram the con$truction and wori;mg of a piezoelectric 5
osc111ator

“FW-Con. 1 2035-16.
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Q.P. Code : 28604

(2 Hours) [ Total Marks : 60"”
N.B.: (1) All questions are compulsory. | . & <
(2) Answer any three from Question No 2 to 6 ,

‘-"";,-“3'

(3) Draw neat diagrams wherever necessary

Y
L

1. Attempt any five from the following: - .wx:,‘?iéi:'m 15

(a) Discuss the global environmental crisis. fﬁ“ l'
(b)  Explain in briefthe concept of socio-economical aspec&af sustainable
development.

(¢} Discuss coagulatmn and flocculation in water tfe‘atment

(d) Define the term "Noise Pollution" and explammts causes.

(¢) What are the general powers of the Ccnt}:ﬁl Government stated in
Chapter-11 of the Environmental Proteqﬁ’bn Act 19867

()  Which are the various renewable soys}%s of energy?

(g) What is the role of technology w@i respect to environment and

health? £ ;
o
2. Answer the following:- ‘ i,“:‘ 15
(a) How is env1ronmcnta¢«f5ducat10n important for sustainable
' development? f/“’

(b) What are the constt‘tcuﬁnts in the municipal solid waste?
{¢) What are the 11rr;x:f@ ions of conventional sources of energy?

-’".-.“‘ )
‘;r

3. Answer the followmg;«: 15
(a) How DZOH&JJ.S getting depleted from the atmosphere? Explain with
chem1c\qi'f‘i'eact1ons

(b) What dre the imporfant functions of Central Pollution Control Board?
(c) Expfam the main aspects of Disaster Management Technique in detail.

4. Answen&e following:~ 15.

(@ Write a note on dcplctmg nature of environmental resources~
cg~ minerals.
"’“ (b) What environmental clearances are required to set up an industrial
-l;m unit?
) %x ) (c)  Explain the working principle of generating electricity by using wind
" " energy.

=¥ FW-Con,12290-16. TURN OVER
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2
5. Answer the following:- ‘ 153,.._‘;3
(a) What do you mean by "3R" with respect to sustainable development? o
(b) What do you undetstand by "Green House Effect"? “»;5{;:'\;
(c) State the working of Photovoltaic Cell used for solar energy. .
6. Answer the following:- N ) 15
(a) Discuss the importance of Environmental Study %
(b) Draw a neat labelled diagram of "Venturi scrubber" aﬁd brief its
working. {:;:,n,
(c) Explain the terms Tsunami and Barthquake. ot
f\ﬁ
‘::{.?.v
S
kS
X
\,.}.{‘f"
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Q.P. Code: 28505
(3 Hours) [ Total Marks : 100
N.B.: (1) Questmn No. 1is compu]sory
' (2) Attempt any four out of remammg six questions.
1. (@) Ifsinwy=itan 0, prove that Cos8+isin 6 = tan[-:—jﬁ- EJ 5
ou Bu 3 5
(b) Ifuz(l._zxy-;.yz)'}/z,provc that‘x‘é"x“"YEy“—y u . :
(c) Prove-that VI(r)= f'(!‘)f -and hence find f{r) if Vf(r)=3c5g: 5
: , . 1 1 \“
(d) Iff(x)and g(x) are respectively /3 and N then prove that ¢ of Cauchy's  §
Mean value Theorem is the Geometric mean bg_@%ﬁ aandb,a>0,b> 0,
2. (a) Show that 32sin*d cos?6 = cos68 - 2cos40 < 52642 . _ 6
(b) Find the directional derivative of £(x,y.2 J;‘*' 4e2%~Y*Z atthe point (1, 1,-1)in  /
the direction toward the point (-3, 5, 63)
ou &% ‘
() Uu=AeFginnt- gx) satxsﬁc,sme equation = paxz ;provethatn=2gy 7
!{, -
= n ' 5 n 6
3. {a) Find the cquatlon whosg. fﬂots are 2008-7- 20057 2co5— =
'«:?‘W\
(b) Ifz=f (x+tct) + f"\fx-—ct), provc tha gt-—;m—- c , 2 “
X
(¢) If a vector fé’i& is given by F= ( + Xy )i+(y +x2y) j- Show that F is -
‘ 1rrotat1ona[°bnd find its scaiar potential.
Qv o 6 5 1
2 4
. 4. (a) Teg«for convcrgcnce ofthe seties 1+ 5 =X+ 9X +17 x*+ cernarens(% > D) 6
7 : -
oL
~-X
(b‘) LﬁFmd the values of a, b, ¢ so that 1™, ne” b"‘fs X¥ee oo 7
i . xsinx
. \7 -
5! 1 1 1 1
<> (¢ Ify= logx prove that ¥s = *"-[1 + > += 3 T+ 7 +—§—-logx] 7
o X [TURN OVER
B \17“‘?';\ |
el GE-Con. 8014-16.
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2
5 (a) Find the stationary values of 3x2- y2x’ ' x§
(b) Ifsin (8+i¢) = Cos a + i sin o, prove that cos*6 = sin®o = sinh*p R
P h b-2 . sin"'b—sin~'a <22 >
C rove that " - 4
(c) ¢ tha T=l—a2 | o 7
. (a-ibY] a?-b?
Cos|ilo = R 6
6. (a) Prove thaf l: g(a +ib )] a2 + b2 -"%."Z?‘”’
(b) Expand log (1+x+x*+x*) upto x* ' 7
(e) * If x = tan (log v), prove that ( 1+x%y, , +(2nx-1)y +n (n-l\yw =0 v
7. (a) Ifi*P= o+, prove that q>+p2= e"“'“*"ﬂ“ where n ig’ aﬂy positive integer, 6
' o
u—tan |y’ : \{T(E"} 7
| A(b) If Ix+ 3y |» Prove that X QS .
2, 2.7 2 *:“é
2 O°u c“u 29 e
X + 2% +y ~—sm4u smm -
ax.'Z xBy ayl
(¢} If -yf/ y /m _ox, prové that i« :} 7
}
Y =14+ mx+— x2 3—(%31’2 S
o)
-af:f:r-‘? ) )
A
PEN
Sa
o
_
)
S0
S
L2 GE-Con. 8014-16.
v
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o
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o




FE sem I (ess0)d) Applied d«m&H/y T 2e)5 /s

QP Code : 28521

Total Marks : 75
Duration : 2 hrs

"N.B. (l)Questmn no, I is compulsory.
(2)Attempt any four questions from remaining six.
(3) Figures to the right indicate full marks.
(4) Assume suitable data if necessary

(At.wt: Mg= 24, H=1, C=12, 0=16, Ca=40, CI=35.5, 5=32, N=14, Na=123,
' Al=27, Fe = 56). &

1. Attempt any 5. e 15

a) Explain condensation polymenzauon with an example '

h) Define BOD and COD and give their sxgmﬁcama

¢) What are solid.lubricants? Where are they use?i‘P

d) Write a note on plain carbon steels.

e) How are nanomaterials different from eﬁnventlonal materials?

f) DLﬂ‘erentxate between conventmnal an@i"’non conventmnal energy sources.
N/20 KOH during tltt'anon(Denmtﬁ of oil =0.88). State Whether oil is
proper for lubncanon or not.

\;;
2. a)) Calculate lime (90%) and_‘soda (80%) pure requ:tred for softening one
million litres of water con‘kaa_mng following impurities-

1) Mg(HCO;),= 14. @mg/htre ii) Mg(NO;),= 29.6mg/litre

ili) Ca(HCO;,);=8.1:mgllitre iv) HCl=3.65 mg/htre

v)  Na,SO~4. 5 fpf‘tg/hh'e _ 6

b) What is comgj’éundmg of plastlcs? Give the different additives of
plastics v&qﬁa examples _ 5.

) Wn’gg\,a note on solar flat pIate coliector. 4

\/

3. a) {gﬁi’.re the preparation, properties and uses of PMMA and Buna-S. 6

!

AT

[TURN OVER
GE-Con. 11283-16. |




c) Bxplam the consts‘i:.ction and working of photovoltaic cell. 4 (
7. a) Name the dyﬂ\,rent fabrication techniques for mouldmg of polymers.
Explain Injection moulding with a neat diagram. 6

b) Write aeiote on any one: i)Reverse osmosis process ii) Permutit process

‘ 5

c) Deﬁg@ and give the significance of the following propernes of lubricants:

Rt ¥ ?Qscosﬁy index ii) Flash point and fire point. 4
c,..i’w

e x

2 QP Code : 28521

'b) What are blended oils? With examples explain how they are superior to
vegetable and mineral oils? S

¢) What are fullerenes? Explain their stracture and applications. 4

4. a) What is the mechanism of hubrication apphcable to a journal bearing? L
Explam with d1agram and state the type of lubncant suitable forit. &

b) What are speclal steels? lee the special propertles imparted to steels by
Cobalt, Manganese Nickel. - 5
" ¢) 50ml of standard hard water (2gm CaCO,/litre) requires 30;11 of EDTA
solution.100m] of a water sample consumes 15ml EDTA 100mi of boiled
and filtered water sample consumes 8ml EDTA solution. Calculate
temporary hardness of the glven water sample. . .. 4
5. a) Draw the phase dlagram of a one component system and derive all
possible degrees of freedom. . 6
b) With the help of a flow chart explain acm:ated sludge svstem of waste
~_water treatment. @00 5
c) Explain the process of wﬂcanxzahomcff natural rubber. Compare the
- properties of the natural and vulegmzed rubber. 4

6. a) What are the different metho@i of synthesizing carbon nanotubes?
Explain any one. \( 6
b) Describe the demmera].;zgaon process of water treatment with respect to
the followmg i) Prme;ple ii) Diagram iii) Process iv) Advantages. 5

v’\

(
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Q.P. Code : 28529

(OLD CORSKE) ‘ e

(2 Hours) { Total Marks : 75
Note: . N
1. Q.1 igcompulsory.
2. Answerany FOURfromthe Q. 2to Q.7
3. Symnbols have their usual meanings.
4. Assume sultable data wherever necessary.

a1 Attempt any FIVE of the following Lo
a)  Drawthe following In cubic unit celi. ) " [03]
1. (120} 2.{12 3) 3.{101) ' s
b}  Define continuous X-ray spectra and characteristic X-ray Spectra. ) (03}
c) Write the expression for Ferml level in n-type semlconductor and also mg) 03]
meaning of terms In it _ 4:-1 o
d) Deflne Hall effect and list some of its applications. RoS . {03}
e) Define superconductivity, critical temperature and critical magnetic ﬂeid. i (03]
) State Sabine’s formula and explsin terms involved in it. A:\; 103]
g} Define direct and inverse -piezoelectric effect. ¢“;/‘ (03]

Q2 A Draw BCC crystal structure with proper diagram and th,ulate atomic radius, [08]
Coordination number, Atomic Packaging Factor and Void space.
B' A Copper specimen having length 1 meter, width 1\%:55 and thickness 1 mm Is [07]
conducting 1 ampere current along ts length and |s,a‘§tphed with magnetic fleld of 1
" testa along its thickness. It experiences Hall effec'r. w:"(nd a Hall voltage of 0.074 micro
Valts appear along its width, Calculate Hall coefﬂ?“eﬁt and the mobility of electron in
Copper. Conductivity of Copper is ¢ = 5.8 107 (";‘m)“

Q3 A Define superconductivity. Explain Type-llsﬁpermnductors. ‘ [08)
B Ni has FCC structure. Its lattice constan& Is 3.52 AU, atomic weight Is 58.71, Give [07]
Avogadro number is- 6.023 x 10 /Kga'z’iole Calculate its radius, Atomic Packaging
_ Factor and density.

</.
Qa4 A Define Packing efficiency. Caicur-mé ‘atomic packlng efficiency for Dlamond unit cell. [05]
- B Draw the neat labelled ene‘rgv hand and Fermi level for Intrinsic, n-type and p- 105]
type semiconductor, ’
C A Hall of volume GDOOmgmas 8 reverberation time 3 sec, if the absorbing surface of {05]
the hall has an area of ‘sﬂoom Calcufate the average coefficient of absnrption

5 A Silicon has the sarm\structure as that of dlamond, lts density is 2.3 x 10° Kg/m® and  [05)}
atomic weight ;V-: 9.Calculate lattice constant and atornic radius of it.

B Howa depletrw reglon is formed In P-N junction dicde explain with neat diagram. [05]
C Explain cquiyir uction and working of Magnetostriction osclllator with neat circuit [05]
diagram.\ '

Q6 A The Bragg angle corresponding to the first order reflection from {111) planes of a  [05]
crys(tnl is 30°, Wavelength of X-ray is 1.75A. Determine inter-planer spacing and
!attice constant of the crystai.
B Jescrfbe Meissner effect. Show that superconductors are perfect diamagnetic below  {05]
‘,&»\ ' thelr critical temperature.
6 »" Find the depth of sea water from a ship on the sea surface if the time interval of 2 {05]

A seconds is required to receive the signal back. Given the
temperature of sea water is 20 °C and sallnity Is 10 gm/iit,

Q7 A Define liquid crystal and describe nematic phase. [05)

%:_;h‘ B Calculate the thickness of quartz plate which s used to produce ultrasonic waves of  {05]
o 2MHz.

N € Explain electrostatic focusing. [05)

e GE-Con.11755-16.
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Note: 1) Question no. is 1 compulsory. Q%
2) Answer any four from remaining.
e
Q1) Answer any four. ' e 20
a) Explain default constructor with example. . ' R ‘
b) What is function declaration? : L
c) Explam destructor with example. et
d) WAP in c++ to find sum and average of digits in a given number. ii:}\'
¢) Explain the two features of QOP. ~
. . ‘ .m,;\.;

Q2a) WAP to gen'erate output in following order. Use for loop. ‘:; ‘ 10

I ' . - :

121 ,Q,:ﬁ:’
12321 _ 4&‘5\
1234321 & : :
Q2b) Write a program in c++ to ﬁnd roots of quadratu; ﬁuatlon Use switch statement. 10
| «;gf‘

Q3a) WAP in c++ to génerate Fibonacci series u@jﬁg user defined function. 10
Q3b) Explain call by reference and call by vajxig,with example. 10

Q4a) Explain function overtoading and wrll’;ra program to perform sum of two integer, two 10
float, two double. Using function rloadmg concept.
Q4b) Write a recurswe program to fi ndg)owei of x", ' 10-

Q5a) WAP in ¢+ to count num Q?"of characiers, and space in & given string. . 10
- QSb) Explain how to define fu;;\ tons inside and outside class with example. 10

/’\~
Q6a) Explain multiple mh&n{mnce and write the program using concept of multiple inheritance.

_ 10
Q6b) WAP to overloag:{boperator to convert inches into feet and display total number of feet
‘ and.inches. (\'?'—- 10
: -‘Q?) wnte short r{g}@ on (any f'our) . = ‘ ' 20

1) Fnenﬁicuon 2) static data member and member function 3) pure virtual function
4) copys :

..\

.C‘:{“ ‘

tructor 5) multipath inheritance.







