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1) Question number I is compulsory. :" . ':' ' . ;r r'1,.:1, 
" .. .,'

2) Attempt any three questions from the remaiaing{ino:}uestio-ns.
3) Figures to the right indicate full marks. ", '. " '".ii ,'.' ,.". : ' :
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tr tt : roe (1) * tog (l), o,o ffi 
'

" \y/ " \x,l' 1u/o

Find the value of tanh(tog x) it x = J3., .: .",, : , . j'*,i . ''
. ': 'i! il ;

a)

c)

d)

b)

e)

If u=rzcas20,

Evaluate

a>0

correct to three places
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Paper / Subject Code: 58601 / Apptied Mathematics - I.

Q.4

Q.s a)

a)
Using the encoding matrix as

MOVE

b) If u = f (e*-y , €!-z , er-*) then prove that

Q.6 a) Find non

*+*+3 - odx dy dz

c) It y - acos(logr)+bsin(logx), then;Eldithat
xzln+z + (2n * t)xyn*, * (nz +,ffi = g

b) ff A:tnr-r271+t1

08c)

06

06

08

q

/ L 4.: ..J ," Z\
A =,( 3 , 5 ,: I ) 

,is reduced to normal form Also find its rank.

.:"\{, '"3; , 4. , '$l , .. . .

(} |), ,n.oo. and decodem.ffi;
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L 4p,erl suoJect Uode: 59602 / Engineering Mechanics.

4.

1.

a)

rF lsevn A + c.haice 'Base") I rc^

[3 Hoursl

Question No: 1 is compulsory.

*:::yl T,IjS.: .gue 
sti ons Lut of rema i ni n g fi ve q* rtionsi':i.;

Assume suitable data if necessary and mentiin th";;J
Draw suitable sketches whenevei r"..rrury.

4tte-mlt Any Four :

Find the resultant of forces as shown in fig. . "":,
c

sm$
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r .r1,cu ouoJecr uode: 59602 / Engineering Mechanics.

U2. Attempt:

a)

:" ,1,,

-,-.1 
, -"r ..,.i

,-i" ,,'. ','

! "1,:j . i

t300 H

L

page 2 of6

FR4?76?RqR A ?R? A AF Aa/LtrF A 7,n7? {?trP

(ooc;

s
OISm

0.3Srrt

*
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c) A 4kg collar is attached to a spring, slides on a smooth bent rod ACCD, Tht snrinehas
constant k = 500 N/m and is undeformed when the collar is at 'Ci. If the collai is:iil"rs-.d
from rest at A. Determine the velocity of collar, when it passes through iB' and .i;. '

Also find the distance moved by collar beyond 'C' beforb it comes tir rrest again, _ReferFiS. .,' ,, '' ". ' "i 
. 

.1 . '.: 
..:i 

. - ..' 'iatrl. 
.

raper / DuDJecr Uode: 5U6UZ / Ungineering Mechanics.
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aftg
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t
Attempt:

(08)

\

'rtblnp'etermiire-the:rnomenitb be appiied 4t C for equilibrium of pin jointed mechanism. Use
. ;i'Virtual wolkmethod."Refqr.Fig, " 

(06)

&f^n *2tlKN.m q*l
i
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c)

r .r1,Eu ruuJet:r Lode: SU602 / Engineering Mechanics.

, 
-o' 

.'' 
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A slider crank mechanism is shown in Fig, The crank OA rotates uatiCtr"twisg'
Find the angular velocity of rod AB and the velocity of the slider at B. ' ,'"
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r aper'/ DuDJect Uode: 59602 / Engineering Mechanics.

6. Attempt:

p-0.15 at,A and,B calc-ulatefan<lF nf rrrlto ^f D f,^.. ---r-i r .,:,range of value of p for which equilibrium l, *.i*riril" \

F

,,I
_t

-l . .:.":.-',.i ,:;'.,il tr
j' ,.i. ' it:j -:.

b) Aboxofsize 3x4.*?yis.subj:eete-d,to.three,tuic€s+rsstro*ni,u;,;;l;invectorform
the sum of moments of the three forces about ai"glr"ibg

y 
.ye Evve! srq6vrl.,r v _ . (06)

L

.,'1, 
f..' ''rl l ' .' ,'l 

t'.- :,''..,.' '...r .. ... . 
otl&o'

'-Q'two'bto i.Td q "* jerayiea,uy rb ; as;shown in Figure on a 2poinctine plane. If:'r,.'rr'..',':.f!.i-9 blocks' start moving, nna ur. d# i;;r#tro.r.. 
"oilid. 

urJoi.rrr.e travelled by
:l:ffi:h blork As.u*"f_[ = 0"3 ro; ;i;;k ;';;;ffie and pk : 0, r 0 ror urock B and plane.' '" :' .' l-:. .. ..: ':, : ." . :

-,'^.-t';;'..-,.i,'.'-'.....]..',..,..,..' ... . r:" , '-.""- r
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F' E' CSern t )

. 8.1) Question No. I is compulsory.
2) Answer any 3 questions from the remaining 5 questions.

3) Assume suitable data wherever necessary.

Attempt any fueof the following

(c) Explain the principle of operation of Dbir,rl0far::
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.P aper / SuDJecI Loog: f,douJ / lla$lu r:,llir:lr ruar r.,rEtruwvr 'r5'

U
10

(a) With necessary diagr.arr.rs.proue tnu 'p'.hase'Powet U" rneasured by

only two *"t#;ri. m*u'prove that fe4liv.e power C@CI fireasured from

the wattmeter reading .' '

ffiqPi*(3 
7 7 t) v' Derive the

Findi..]-..'....:'.:'.',,,.|'..:|.
i) Instantaneous.vo-ltagevalue a!t:3rns
ib _,Ci;,ii**,tut "n 

for ioltage to reaeh..T6,? V for first time.

10
(b)

1U

r000v
50.v. l

0.244
5A

90w
110 W

r:.r' ':i

t-_
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raper / DuDJecr uooe: SuouJ / lrasic It lectrical ft,ngineering.

\,.\
(c) Two impedances 12+j 16Q and l0-jiOdi*!e cmneoted.in paratlet, ircp6ss''

230V,50H2 Single phase ac supp'ly. Find,kW-; kVA and kVAR and Power

,,'''-'"il ':lr'

(a) Draw and Explain ttre$fiasol

'5 :. :- ,;.', 1 .l'l

connected to lagging.power faotor. .' ', ';;i . .,:i' ;: ' 
.

(b) Find i) average valpp' .ii1'rms value.

! .: ,:.i

i:1 . $rt''i'

Thevenin'.s theorem and Norton's theorem
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fapef / DuDJecl \.uur; JouuJ , rappuurr r uJ u.eu

trEl SEm -L l All Srraoch.aa / chtri cr bwoJ f

A Hours)

1. Q. No.lis compulsory.
2. Attempt any three from Q.No.2 to Q.No.6.
3. Assume suitable data wherever required.
4. Figures to the right indicate rnaximum marks.

'i1 '
Answer any five from the following questions. (3 marks eri"qhf

,,,:fiOd.thb'i.cCuractt irr liie,posiSion:bfian electron moving with speed 350 m/sec with
--,:unc9,.6gin1y,gt.0rQ$.-7*' , ,' 

" ,. 
,,. ,..1

A qtiariA crysliLof"thicknCss 1;rnrm'is vibrating at resonance. Calculate iis fundamental

fr,edireiiey. {Ass'umqthat.,tol Qu,artz, Y=7.9i10x0N/m2 and p=2'65ggm/cc.).

Caleulqte electron'&:hole Col]centration in intrinsic Si at room temperature if its
. etectdsl,conductivityisr4xnOa mho/m. Given that mobility of electron = 0.14m2/V-sec

, and mbbiliW of holes=0,04 mz/v-sec.
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e f *,n*r f ctv,trf"*s"J

(l) All questions a1e compulsory.
(2) Draw neat diagrams wherever necessary.
(3) Figures to the right indicate full marks.

Attempt any five from the following:-

Define pollution.

of soil pollution.

Attempt the following : -

,,-,.- :,"' . ' ." ,. 
., :-i .:. .'_, ' ,. . ,., 

, ,,' ,

of noise pollution. Gvethqre.agtionstaking plAc"q in'th environmentduring acid rain.

Dgfin9iifii16'o$aiipdiluthru Statb..anf ftur sources sf indoor air pollution. State any four

.t.

,J. ,.'\ .

Q.1

a

b

c

d

e

f
(,
b

Q.2

(a)

(b)

(c)

t5M

4M

5M

15M

5M

5M

5M

15M

4M

6M

Q.3
(a)

- . l'.GiVgthe working "ofso-lar hti'atEr;:
, +t,''.',:.: , .. *, : " :" ".il . .:', .-"ii",]#h;t ii,the ieiiii"g Of,ilituinablr,development? Give any four social and economical

-ffigrs of gus.t4inabl'e developlr-rent. "

:"gJ.f.i,il',' , 'a -., _'., ,' . .-. "' ; 1
.$)-,.'6prb.theimpdrtageeof,env-ironmental education. How does Biomass and energy flow are

't ibtateO in ecotogical pyrarnid?

Page I of2

6qo64r4\ ln A 6 A4WRqR71 I 4fl 7R(- A R? I n

I'
,':



Define wind energy. Give the principle involveo. #,,*]no turtiles,.Grve'#lr.--," 1,

advantages and disadvantages of wind energy. CiVe@i.orishatiiln,o.fwitdttulUin6,,i ' I ,,,:, .,; 
:,,,

Explain the case study of boiler blast tragedy i"'D"r*uiV rtruje. --... 
: '-,'. ,' -' ,* ' ,4M ''

' . -t1': ' - :". . ,,Define waterpollution. State any four sources of w-ateiprcrfluti-on. Siate an$f6noiadrffegts",, ...r- -
of water pollution. 5M

,,,.,,
Attemptthefollowing:- r,- " 

.' :.'::" ' 
. .t": ' l5M

Give the importance of environmental education from environmental" degradation. Give

thecausesofdepletionofnattiralwaterresourees. '' .,' ' ''. : i

Define photochemical sryog:;,*aiiaoy fou,r souices of phot#oiicaf ffig State any,, ,:

four bad effects of photbefremicalisriiog.

raper / DuDJect Uode: 5U6U6 / Ir,vironmental Studies (EVS).

:' I r" '::;

Draw a neat and labeled diagram of solar cell. Give the principle involved in solar cell
Give the construction of solar cell. Give any two advantages and dis"irdVairlhge$ of'sq1irr'

Explain the concept of control measures through

advantages and disadvantages of such program.

Attempt the following:-

the coneept of Recover. Give the

t .\ ,i
- l" ,l']'.- .:,,
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faper / SubJect Uode: SUoUrt / Applleo UnemNrry - r.

(d)

(e)

Q.1I

(a)

(b)

(c)

(0

(g)

Q.2t
(a)

ge!ffi ,iit[,irpffi ,imp*+ei t* *i;1,
. .\.'.^1'\

. _ ,.-"r ..J.) ."-

6

2

4

6"

@,.@fl,.
ii.,.ji\'- r:.,..1'.:.. . .:' r-.1' "l ,'" '' :
1:..: iil, ,'".., :. ..:,.,:: .,,,i

:...ri,5}'fi"r.
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b I cho tce bqs"d / ,*,o s
Time: 2 Hrs

N.B.

Atomic_weiehts:
H:l,C:l2,N:14,o=16,Na=23,Mg:24,S=3?,C|=35.5,K=39.,,

Write a brief note on Reverse Osmosis. 'i . r:: . ' .. 
"

Write methods of preparation, pgopertigs. p$d'q$e-l of polyr*eth grbperl,q'o'1.1.:,i
' .:. ,..: t.1 :'''" 

^'
Define and discuss giving signifiCance of the follorving

: ,, ,' .. :, I

(i)Viscosity (ii)ClorrdPoint " ' ., .i,, - ," r.i ,' ,"',,'
',':,;':.'";..,]::..1,]',i,.,:;"-].\

Write advantages and"drawbaek.of Phasg Ruf e." " .," , .,, ,..., ' o : ,,. ';-
A hard water samp-tetOutaihstfi

' 1',! ::, :..
{: l'.^i'.'y'i.r, ;-; ; nC?n777OqRF'6?A6FF?AnAfiFF{RRAF'A1A

Mg(HCOr)z 
=,f50 

*,.'NaQl"i

, 
. Exnhjn bn oJly. p6on. naagtub e s b y CVD method.

Wtia,0is:,Naiiual r,ubbqr?'What is vulcanized of rubber? Compare the properties

"of vqlc.anjzed nrb.bpr over natural rubber.
:-

,,','',- (i) ;Whaf'is.'rii "- Point'? \Yrite the condition at which triple point exists for
,..

" .,watsr system. , ,

t.:

...,r(i!'\Vhat'gie F'ullerenes? Write important properties and uses of Fullerene.



(c)

Q.4I
(a)

(b)

r apsr'/ DuuJect Looe: 56ou4 / Apptied Chemistry - I'

types

Draw a neat labeled diagram"and explain zeolite pr,-,"cess of,sg i lS ofh'ard 
... , ',6.,.,"-."t-

water. Discuss its merits anddemerits. 'ii'r'i ,,' . - ,-, ,',-,, . .:. 1 i.., ...." tpr ..r,., ;.],i. ,1:-.- .-:"..

(i) 10g of lubricating oil was heatddvltu zi1lit50o/ittlcoh"ot5 thvresyttl!,; i,'
mixture required 25ml of N/f O fOU. th" Uf'arL rlading was obtainedlto Ue.Srqf

+

of same KOH. Calculate acid value of the lubricating oil. . V
2

Explain the importanee o'f pbtymers in tbe field of surgery Pd 
medieine' 4

,. .i,,, -'--t,,'., ., .t'' -'.-,"t, 
t. ":li

what is compowliiug"i"qlri*? E*u1uit' rne'bhpiavea"bv ynrru; 6

(c)

Q.5I
(a)

(b)

(c)

' i:. B-iplo€ioal OxygCg pemaqd.'(BQD )

, ,:
DraW and explain phaSe diagram of Pb-Ag system'

Draw a,neat diagfanl and explain the mechanism of thick film lubrication'

,.o.wriq,Grbbig mathbr.rratieateq'.trqlion'of phase rule and define the terms

involved'in'*': ' 
' ' 

"t 
'

fii)tWtir bhemicatiquations, explain role played by bleaching powder in water

treatrnent.

ialsf*p.lain rnanufac'hr'ring of the cement by wet process maten

't
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