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(3 hours)

Note:
1. Question no.l is compulsory
2. Answer any three from remaining

l. a. Show that sech-r(sin g): log cot ( f )

b. show that the matrix A:1 ( S ,,''2l cv t' '

\0
c. Evaluate liry sinr logx

x->A

e. Ifx: r cos 0

e,luI,I

.d-

(3)

(4)

(4)

(6)

(6)

2.,',3
*
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15 x2 - L5y2+ ?2x (8)

(6)

-. ..Y1' - r'.
r ,$l '.;' ;- .
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b.Byusing Regular falsi method solve 2x _3sin x -5

correct to three decimal places

c. If y: sin [log(r2 * Zx + 1)] then prove that

(x * 7)2yna2 *

4. a. State and prove Eulers Theorem footfiibe$

b. By using De Moiwes Theorem,obtah t;'i" *il*;i, .. :...,, , ,

."

7x+3y - 2psJ8.

c.

(i)
(ii)
(iii)

;1,

(6)

e-u - eu then
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(8)

(6)
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6. a. If y: log ltan ff+?1 Prove that

(i)tan hI=t*;
(ii) co shy cos x :1

b. rru: iin-1 lffi,l''' prove thar

^ Azu Ozu ,"fid
xa-6226* Zxy 

@+i{,f"W
.fid.u,fr,+i{*;ffi

\., 'Llu^yslvu* t ' & ',,.3;-.,t.,,,"".oi,' 11,.'vitffi.1.,."-,r,,r1i",;t,"It,",',;,,,.,.t;
;I ,_i' . r.i l*. ':.. .. .\ --. .: !.(x-2) byusing Tay-1oi$tlreor.e!!.,,i', ' .'' i.",2"";':'.: 

.,,^ 
,', l''.:r:i.,:.

-, )t"-.'i. ':-7

-' :".r .,.:'.

(4)

(4)
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(3 Hours)

Q.l. Solve any four. ,'

a) Find the resultant of the parallel force system shown in Figure
respect to point C.

,40,30,50,
r

Figure I Figure 2

b) Using Instantaneous Centre of Rotation (lCR) method, find the velocity of point A for the
instant sr,o.11 in Ei&1,rg,i. polpl +*ovu. utong tr," ,"rri;;i;qar;h.;ii'rk ei-*or., arong
the plane which is inclined at25o.

c) If the sugL19rt reagtion at A, for the beam shown in Figure 3, is zero, then find force .p' and
the support reaction at B.

(-' .

2a&llh

.i.-,:;

f ",-"*'
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Figure ll

v c) Velocity-time diagram for a
Draw acceleration-time and
values of acceleration and

,''.' ',. ,

\<

i\' -

l07l

[0s]

.i. ,, : , .. .:) 
A 75fqp9Fon standq on a weighing scale in an elevator. 3 seconds after the motion starts

.,.5]n:*;'-,...J:ftop"rg!6ih'd tension in thehsisting cable was found to be 8300N. Find the reading of the
:.};..'."+'i":l:T:ltarle,iri:k"o,rlirriir'6this.infenral Alsofindfhevelocifvnftheelevnfnreffheendnfthic' ' 

. 
'' "; 

"),j'" ,rral., iiiifd;rtrfitis intenu'al. A6o find the velocity of the elevator at the end of this
- .,- .. 

- ."_,j: -.-

./',,"'.': -,:-,i,"in1giwil;:ThejO'tiil,ryast$rqf the elevator, including mass of the person,and the weighing scale,
:.'. '" ' . . is 7501i$'lfrthe:elevator,;is now movinc in the opposite direction. with same masnitude of;- ".".r1:;r.:f ";:.is'f5.p!g: Ifthe elevator is now moving in the opposite direction, with same magnitude of

..:r';il;'-; ". accetgrqtion, what will be the new reading of the scale? I08I

; .:"- '.-:' , \-^ .: ;'; .'1
,:" )- ((5?..1

^ 
_ 9J-eZL

. .t' -. . ,::, ..
;., 

"..".,:'
\: ^r:!.r

gl-5m
!t0KN

B

Figure 8

tra;elling 4lo4g .a str4igfrp. line
lap-1i1ns- (lagrarn.fgr thd.pqrtis

.,"j'-.

r,(m1s)

""-.i:_
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Q'5' weight 5kN' is held in position as shown in

l*:if$ii',X; flfif:flil:tt T,li ir,Ei.n,,on in the ;il"1r@;+;,b,,Je':"1
atcontactC. 

--r 
' '.'- ., , . -

Figure 12

b) Find the weight Ws so as to have its-

;ilil;zr.N]rn. Pin connected rod

Figure 13'

0 cm are connected to a ball B

c) rwo springs, .1.l luy':s'qff"i:.:f::)fT"11t":?#t3,.u*. rhe arrangement is 
-

:1il'"-;i!3f,:;f, :ilffi ;:H-0";":'';11#fl H:5:JJf)';l1;fi Til1'#":ff iiTi:*'H;;:ii'H"Jt:i'ff l?:iil'i';ali,1*o;rarrromrest'what*ulf;

Figure t3

imoending motion down the plane' Taklweight of

Ag it iniiiatly is in horizontalpositton' Kerer

l0sl

f
.l' i. .,

.:'t -.

ili["J.,l,, ;;:;i;; il;;;il"'irrrougrr a height or 1 5 cm?

irr.lpact,

^" ' '': ii: r:''' : 
h velocities 25 mls and 40 m/s

d) rwo balts; A (mass 3kg) and B (mass 4kg)' are moving -ttl';i::i'J'llilJill,i; 
are 300

respeotively (Refer rigurJ ts;' ?tf"T.]T;;:i' 
ittt Ji*tti6n of velocitv of two balll

ands00,with the lirre joining their,oenterri, uiro*n in Figure l 5 ' lf coefficient of restitution

,forthe,impaet is 0:?8, find the magnltudeil;; o*ttiln of velocities of the balls after the

t06l

..-t.. .i

.','..''...

'i .':- .l-

: 55521

''..:1 r),, .,ill

i
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F A seTa- *I, Ch o ( Ce EesE, 3 H zo/8 "''

(Three Hours)

N.B: (1) Question No.l is compulsory.
(2) Answer any THREE from the remaining five questions.
(3) Assume suitable data if required and state the assumption.

QI. Answer any five. ,,, ,,, ,

(i) Find the RMS value of the waveform given below; .1",i 
, 

.

f .; --1, ,t-.

. i '.;l -." 
- 

,.:

(ii) State Norton's theorem and draw tfre l.ioftba:;,jqiil+jir;iiir.r'
. t....'..

(ii0In an R-L-C parallel circuit the currentitnioughfire resistor, fuidu"tailpuie)i**',$
capacitor (pure) are 20 A, 15 A and 40 A respeitively. wt at'is trre ,r*Iri ,6[ri
from the supply? Draw the phasor diagram. . ,, '--l-l

(iv) A balanced 3-o,^star-cq$hdtdtod,,loaci.eoasists of rlreg,qoils;each, siiil.ue or $)R=6Q and Xr-=8Q.Deterrlioe the iihe,curent, powei factof wtrbh:tne.toai is
connected across 400 V,50 Hz supply.

(v) Briefly explain the cl4ssificatlon olf..dc machine.
.:. ::.. _ .

it.is loaded with a:i -- ----ve 
(4)

Q2' 11]-P,: "r, t? dverage power'takeh by a pure'capacitor fed with a sinusoidal ac (10)
supply in a cycle is zero.
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Q4. (A) Find current I* using Superposition theorem.

of R & C. Also find active power and power factor in both cases-

Q5. (A) Find the node voltages Vr, Vz and Vr and current through 0.5Q:

n't ':-:

(B) Describe the basic princ.iplerof operation of a singl'e Sih,ase'traiisformer and (10)
derive the emf equation.

Q6. (A) Determine the value of R for maximum power t{ansfer and nnA the value of (10)
maximum transfer.

single phase, 5 kVA, (10),t'(Sli. g'"O:'G,, andr:,S"C,. test,.data,, are giveu; bilow for a

,.r..2gO,/rOO*, 50}Iz.1tans,fortner. I , ,. '

O.C test:from LV sidb: 200V 1.25A 150W

,,r ,:s,Citeqt frpm,rlV side: 2oV 12.5A rzsW
.,,i' Determine.tthe following: (i) Draw the gquivalent circuit of the transformer referred
',,1,16itu de.(ii)At wtrat ioad or kVA the transformer is to be operated for maximum
,, -:.Qffiqie-ney?,:(iii) Calculate lhe valup of maximum efficiency. (iv) Regulation of the
a.,, sfor*eiitfiiil'tqaO0,8 power factor lag.

********d(***
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r€\ tun-FJ th,u\k Pa:<// o,t %
Time: 2 Hours

N. B.

1. Question number I is compulsory.
2. Attempt any three questions from Q.2 to Q.6.
3. Draw neat diagrams and write chemical equations w

4. Figures to right indicate full marks.

Solve any five.

Explain the principle of EDTA method..,,
,.:. 

"

Explain the reduced phase;iailE;'

Paper / Subject Code: 58604 / Applied Chemistry - I.
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1.

(a)

(b)

(c)

(d)

(e)

(0

(g)

2. (a) A
".';,i'."1..;-,.,,.,.-,.

"Mg(-HCO:)zo73mAAit, MgSO+= 120 m9lit, CaClz:222 mgll and Ca (NO;)z=164

.-"*grit.ltqnrrltlgfii#lA++*lqriq,.qda,iq9g#.catculate the quantity of lime and soda

3

2

- .'' :" : .'' 6pl lloiscurrlth.'udoankge:
'r - :- : ".*.,:ii)Diffeientiaie'between
.;1;;',,' . 1..,t:..,.. 1, 

; ' t' "'"
ri' .,i., 

t ', '.llSbZyi.. ,. 
' 

. ,' . ' .
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Draw the diagram for demineralization process and write
the process. what are the advantages and disadvantag.. opifru1

ii)Write a short note on decay of concrete.

Write preparati on, properties and use s gf tOl lowing poilymersi, dAny,two)
,,. .'-' 1,, . ., r:r '.' 

'a ,,.. .. i:] ,

What are

(c)

4.(a)

(b)

(c)

5.(a)

(b)

G)

6.(a)

(b)

(c)

,)," . :,'

'.' ;.-'

't .,'1"'

lubrication 6

3

2

4

i) Define 
") ftrqyoh),eomRopenrc),Eegrw of $egdom, ,

ii) Write'u rhott not.' *tRrr.rr.l O'rmori r. )

4
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' PaperlsubjectCode: 58605/Appliedphysics-I.,a;i;*t-,.,.,;1,'.,:
-tftr\ Jhr .e1 r hu \ &- vanll) fri\wq^rkr i' z4 J+I ':'r'

(2 Hours) -' t l[A11'Marks= 
oo1"

N.B: l)Question number I isCompulsory. ..1 ,i. ' 
: ".'1:.:'.; 

":'2)AttemptanythreequestionsfrornQ.2toQ.6. ", ,',tl ;-' . .,';.:.,;
3) Assume suitable data wherever required. 

: , . ,, 
, ,, ,4) Figures to the right indicate fufl marks. 

. :.;.,1ii".i"lr,',,r.' '';a.,,..,. 
*..,,r:,:

,.i
(x5J

Q.2.

Q.3.

Q.4.

****t't *****,1. * **

Page 1 of t
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[Time: 2 Hours]

[--
I

N.B: 1.

2.
3.

4.

Q.1

^' .i ,;.,

",. ii
,,,,,.\'.,

, ., J,,t.i
,.t" .:

",\. ,._

a':

'.:'

'' :..,; ,t-,,'

,\1 .:
'' ,.rll

a)
b)
c)
d)
e)
f)
s)

\v 
e.2

important features of case study on

I .',.1 ,': :.'l'

Narniada Baetraq"&dolan, took place in Gujarat in

Q.3

a)

b)
c)

a)
b)
c)
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sustainable develoPment.

5
5
5

Q.4
a)
b)
c)

I

Q.s

5

5

5

5

:!

5

f,

3

.j d.
"";b).

c)!i "r\''
r,)-.i'i ''.

: Q'[j
,_ ". ,a)

',,1.:;' " b)
', ':t'y' c).^:--.._

'.^,:'"i.;'-*-: - -- '

, .l'-r-. i...',ir..'-
'.-: ;'-\. :1','

! i,'i.;,'\ ,i\ ,

., ". .,t, .

. ,. 
'',:;".' 

':t- ,r

. . l,t-,)
'"--....,],,,..-.-..1'"."-..
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