Q.1a)
b)

c)
d)

e)

[Time: Three Hours]

Please check whether you have got the right questmn paper
1. Question.No.1 is compulsory. oSz
2. Answer any three questions from remamlng, Ly

Prove that tanh-! (sinB) = cosh1 (sec )

Prove that the matrix —

Ifx=uv &y =Y/ prove that I]1 = &
IfZ = tan-! (y) wherex = 2ty = 1- t2, prove ;h::u:':i
Find the n* derivative of (cos5x. cosSﬁcosX)

Evaluate 11m (x)1=x -

TURN OVER
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Q5a) Ifz=x2tan? [%] -y2tan (*fy)

ot o
Prove that —— = ax Tyt | Eds
b) 2x +3y +52 =31
Investigate for what values f & p the equations, "7x+ 3y=2%= 8.

Zx *‘3}' SEa e

Have 1) no soluticn

2) a unique solution

) an infinite no. of solutias

three places of decimals.

Q.6a) Find tanhxif 5 sinhx - cshz =5
b) [fus=sin?( J:.::’&;] prov: the

i xux+yuy=1tanu

Page 2 of 2
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;_E/ée_mhilchokﬁ TO131/T1871 APPLIED PHYSICS L / MQ"! "Q@ 7 &

o edl QP Code: 18533
[Time : 2 Hours] [ Totai Marks 60
Please check whether you have got the right questlon paper
N.B: . Questions No.1 is compulsory.

2 Attempt any three from Q.No.2Z to Q. Na 6
3. Assume any data wherever requlred. oty
4. Figures to the right indicate marks % R RS

1.  Solve any five of the following : ; ' .‘: ‘: SR A ‘1'121:5.
(@ Draw the unit cell of HCP structure and wurk Qut the ,;10 of atnmsper um,t celle e

(b)  The mobility of holes is 0. 0251112/\( ‘sec ‘_-W»hat wouldbe the x:esist;v;w of n~
Si if the Hall coefficient of the sample 1s2 25\« 10-5 3“zc T b

(c) Whatisthe prmmple of solar oell” Wme 1;s advantagcs and dlsadvantages '
@ :

(e
®
(8)

planar spacmg of the c,rxstai

(b} '.\'fEXplam the cgncépt of Fcr! m level Prbice.thai the Fermi level exactly at the centre o

- . 3 ;;: (a) -_-Fmd the follong parameters ‘for BC (Dlamond Cubic) structure : 8
A 5 -—i_)_\ ' No ofatgms per umt c‘il

Cd-ordxmtton No ‘

3 (b)Deﬁnednﬁ current, diffusion current and P — N junction. The electrical 7
L _‘-:"conduét'iviti;' of a pure silicon at room: temperature is 4 x 10mho/m. If the

o mciblhq o “electron is 0.14 m%/V-5 and that of hole is 0.04m?/V-S. Calculate the

3 "":).mtt'mszc carrier density.

TURN OVER
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(a)
)

()

T0131/T1871 APPLIED PHYSICS L

QP. Code:18533
2

Distinguish between Type 1 & Type 1t SuPerconductors'fl' SRgag

A classroom has dimensions 10 x 8 x 6 m’. The: reverherauon.ﬁm‘e 1s 3 sec .& 5 ‘
Calculate the total absorption of surface and average ahsorptlon. 35 T

Explain the principle, construction and workmg'ofé Magnetaétnctlon Oscill“ator 5 2

F97BF8CF494AE2E1811’297D€342AB32BI




’ £R. / 2o ;_‘L]Chmce T0131/T1870 APPLIED CHEMISTRY I. MB\( 20?7
% lbagec)

Q.P. Code 09795

i x ) [Time: 2 Hours]

Please check whether you have got the right questmu papén

N.B: 1. Question No. 1 is compulsory. 3
2. Attempt any three questions from the remaining questions.
3. All questions carry equal marks : :
4, Atomic weights: o
[Ca= 40, C=12, 0=16, H=1, Mg= 24, S 32 cf—ss 5} RS
Q1 Attempt any five of the following:- B g : B T 15
a. What are cation and anion exchangers? e ‘ A s R
-~ b. Give the preparation, properties and uses of. pojvmeﬂ'lyf metha aCrvlate po]ymer ‘ ;
c. A 10ml of sample of waste water was reﬂux ”wi‘th ZOmFuf“pgtassiumdwthmate soluﬁbn’\and after

refluxing the excess unreacted dichromate equ;red’% 2'mk of 0. 1M’FAS splutrqn A blank of 10ml of
distilled water on refluxing with 20ml of d;chromate solution requi red a6ml of 0. 1 M FAS sofutlon
Calculate the COD Value of the wgste water ! : ;

d. Define 0 G , . ;
(1) Flash point e TR GEAN I s NS P Al e SO S
(if) Oilness St g , B S e I O

{iii) Pour point L .
What is Reduced phase| rajer- .
What are the drawbacks Qf’ natural Rubber? 5
g. Explain CVD (chemiﬁa\\L apourﬁepasiﬁbn) method for productlon ofJCNT'S (carbon nano tubes)

©

bl

Q2 a.
water whose ghemlsal analy sis results are gwen betdw. S
Ca (HCO,)3=40.5 me/L, Mgl ~031;_ ?Sﬂmg/L, gso&_'

and Naqu\ZE).D mgh o S _—\...é :
| b. (i) Write-a %rnef noten conductujg\polvmérs Ry oul Wy 3
‘- (i) Mentxon the con&inans under w}uch«semlbalidlubnsants can be used 2
Y C. Explam;_ th the help Qf chémical reacﬁons setlmg’and hardening ‘process of cement. 4
\ Q3 a. Wnteashortnote om e e 6
< Ty« lmectioh moulding: methbd for plastics
\ S, “Pnlgner in medicine and surgery.
‘ ' b b) E)raw and qxp[a}nxﬂw important features of phase diagram of water system. 3
i) Men‘ﬁan the Raw. m;atena!s of Rortia rid cement along with their percentage composition 2
C Ten,tﬁomand liters of hard: water ‘was-made soft with zeolite. The exhausted zeolite required a total 4
- "aﬁiﬂﬂnﬁ of 8 Jitres.o .-Ngﬁi SOthIOﬁ contalmng 150 gm per litre for regeneration. Calculate the hardness
b of water. e
S J < oS
5‘" /
S ';:k; [P.T.O]
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TO131/T1870 APPLIED CHEMISTRY I

~ \' '

Q.P. Code 09795
Q.4 a. Explain lon- Exchange process for softening of hard water. What are it's advantage; and dis-aavan‘tages. G'
b. (i) 9ml of oil is taken from machine and it requires 1.5 ml of 0.04 N KOH, Hnd acld va‘!ue Db i 3.
(density of oil= 0.81g/ml) S FFEN L
(ii) Write a note on Deccay of concrete. SV N “«'" ' : 2
c. What are the additives mixed with plastics for its compounding? Explain‘thelrfun;tfons -4 e 4 <7
Q.5 a. (i) Distinguish between Thermo- plastic and Thermosetting plastic. ‘ 1‘ 3 O . : % o) 6 ¢
(ii) Write a note on Visco- elastic state. BV AN B T N '
b. (i) Write a note on Ultra-filteration method for puriﬁcatiohof watef %Y ;_'{ 3 S P R4 AT
(ii) Give the important functions of Lubricant. a Y ! : ' 2
¢. What is the mathematical form of the Gibb's phase rule equatxon? ixplal‘n thgmeaningﬂqf eaqh ona,of ;4
the terms involved in it. S T I ST EESS \‘ S8
Q.6 a. Whatis Lubrication? Explain the mechamsmof ﬂuid ﬁlml;ubncatmn & Bt

b. (i) What is meant by Triple point? Apply phaserﬁieaud ﬂn&ﬂe’gree of fmedom fbr Tuple noint.
(ii) Distinguish between temporary and,pE:maheﬁt hardness of water S
C. Describe the wet process for manufas;ture of Eértla\nﬂcqment o LI

& NwWwOn

092EF8E!77DD96EBE279CFD3C599EA1A
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[Time: 3 Hours]

~ Please check whether you have got the right questlon papen

= N.B: 1) Question No. 1 is compulsory g
' 2) Attempt any 3 questions from remainingﬂve questlans

3) Assume suitable data if necessary and mentlon the S‘ame clearlv

4) Take g =9.81 m/s?, unless othegwxsmspeaﬁed oy

04

e} Biocks Pi'and;Pz.are conﬁected bv mextens;ble string. Find velocity of block P4, if it falls by 04
ﬂ 6m startmg from rest The coeff' cient of frictlon is 0.2, pulley is friction less.

TURN OVER
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Q.P.Code: 017104

Q. 2 a) Compute the resultant of the three forces acting on the plate shown i m ﬂg Locate its X ‘7 OG
intersection with AB and BC. '

b) Two cylinders 1 and 2 are connected by a rrgiq bar of negliglbteweight hlnged to each 08
cylinder and left to rest in equilibrium m the postthn shown under the apphcatton of. force ‘P’
applied at the center of cylinder 2. Detqrmme the magmtude of force P, I the weights of
the cylinders 1 and 2 are 100N and SON respecttvely '

c) Just before they co]llde, iwo d|sk on a lforlzonta“l surface haye velocities shown in fig. Knowing 06
that 90N disk ‘A’ reboun,ds to the Ieft with’ aveiomty of 1.8 m/s. Determine the rebound
velqcatv of the 135 N. disk Ky Assume the lrhpact ls perfectly elastic.

N

QR TURN OVER
: 5 A4F3662ACSTFTD38EAD99ES8394CDEEF




Q.P. Code : 017104
3 A : K :
b) Co-orcinate distar.ce are in ‘m’ units for the space frame in fig. ther¢ are 3 mes:ntzen:s AB AC 06

and AD. There I, a force W-10 KN acting at A in a vertically upWagd directlon Determine Ihe
tension in AB, AC and AD. ¥ ' : i

%3
S

i

) A SON coller slides without chtuon alonga srnooth rod which |s kepuncfnﬁd ar60' to the 06
{ horizontal. The spring attached to the collar and the sUpport e The sprlng is unstretched

when the coller is at ‘A {AC isherlzbntall Determ[ne*l’hg valye of spring constant ‘K’ given

that the collar has a veloclty of 2.5 m/s. When tt has moved 0:5m a!ong the rod as shown in fig.

)

Q &a) A boom AB is suppbrted as Shawn inﬁg by j cable runs from ‘C’ over a small smooth pulley at 08

Dy Compute thetensioh 1: in: cable and reacﬂon at A. Neglect the wt of the boom and size of
'—"}- the pulley S '

lﬁ
<y,

o TURN OVER
AN A4F3662AC57F7TD38EAD99ES8394CDEEF



Qp. C\/de omqa

O

) it S '“.;frf/s 3 : e
) The accl" of the train starting from rest at any instant is gwen by the expréssian b= -(—-2-——- £ b
+1)
where V is the velocity of train in m/s. Find the velouty of the tram when"its dlsgjacemer;t |s

20m and its dlsplacement when velocuty is 64.8 kmph

b) Determme the sp:eed at whlch the basket baL *ab‘A' must be thrown at an angle of 30° so that 06
1f makes it to the basket at B Afso fmd atwliat speed it passes through the hoop.

SERIE N | TURN OVER
et  A4F3662ACSTF7D3BEAD99ESEI94CDEEF




EN

Q.P. Code': 017104

c) Fig shows a collar B which moves upwards with constant velocn]:y of 15 m]s At the lnstant
when 6 = 50° determine (i) The Angular velocity of rod pmned at B and freeiv resﬂhg af A~
against 25° sloping ground and (ii) The velocity of end A of the rod AP £

Yoz lswls

A
AN " . . 2 e - -
,','-‘ D, Dl L L

iy gl W e

PO L) I ) 4 -
~ K

06

Q. 6 a) A force of 140KN passes through pomtc (-6 2 2) and goes to potnt B (5 6 8) ca!culate moment 04

“of force about origin.

b) Ref to fig. If the coeff of fnqtion |s 0 &0 for all contact surfaces and e 30°, what force ‘P
applied to the block ‘B’ actmg down and paraIIe! 'fo the incline will start motion and what will

be the tensmn inthe cord parallel tqinehnqd plane attaqhed to 'A’ Take Wa= 120N and Ws =
200N. S : £ , .

' c} Determine the requjred Stlffness ‘K’ 50 that thg uniform 7Kg bar AC is in equilibrium when

< @@ 30' Due to the collar gﬁlde@t B the spring remains vertical and is unstretched when
9 0 Use Pnnc;ple oFVthual ‘Work.

TURN OVER
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Sem-T. TO131/T1869
[(‘J\,oa e alSEJ

ASIC ELECTRICAL ENGINEERING. / MA;({

Time: 3 hours

+ Question No. 1 is compulsory F
- Attempt any three questions from the remaining five
- Figures to the right indicate full marks

. Wherever not mentioned value of resistance i is in qﬂmt
Assume suitable data if necessary

B W=

d A5 I(V_A 240, 490\!‘-501{: smg
of ﬂux densx,ﬂ.,

A 7C15703103F0DD2AE29C13C71735B 764



Q3. a)

b)

How dre DC machmes lassxﬁcd?

T0131/T1869 BASIC ELECTRICAL ENGINEERING.

The voltage and current in a circuit are given by ¥ «12{30“ V and
I =3260° A. The frequency of the supply is 50 Hz. Find-

i) Equatlon for voltage and current in both the rectangularand standard form e i e

ii) Impedance, reactance and resistance, R T A
iii) phase difference, power factor and power lo g

Draw the circuit diagram consiciering a simple. senes ci“fcult of two elemc‘nts
indicating their values. A_.m\k.:s, SEL T

Find the resultant voltage and its equanon for“tli given voltages Wwhich
connected in series. 4

Two parallel ! branches Qi:a eu’unt cbmpnse respectwely of x) a cml having 5 Q
resistance and m&uc’cance of 0.0SH n} -;eapacltorof capaeltance 100 yF in
series with &' res1st;anqe df 0.0 The qzrc;mtfs connectegl toa 100 V, 50 Hz
supply: Fmd g e
)5 unpedemce and admittanée of {e ach bmnﬁhx-;-
if)" . equivalent adtmttance and 1mpedancc of the circuit,
- i) the supply current and. power factor of the circuit.

_ i‘)raw 1ts l:qm\(alent Scnes mrcult usmg two elements indicating their values.
. A

Bﬁ)‘;-f Fmd the cur'rent;-ﬁl[fmgh 0 “res Dr bey-usmg Norton’s theorem.

, An mduct;ve coxL‘has a resnstance of 20 Q and inductance of 0.2 H. It is

o Sk Iconnected in parallel with a capacﬁor of 20 pF. This combination is connected
i '_,;.across 4230V E.upply having variable frequency Find the frequency at which

‘the total Qurrcnt drawn from the supply is in phase with the supply voltage.

X What is thls condltlon called? Find the values of total current drawn and the

«««««

& :mpzdance Qf the circuit at this {ﬁrequency Draw the phasor diagram and

o mdtcate the various currents & vo

ta;res in the circuit.

7C15703103F0DD2AE29CI3CT7173513764




T0131/TI1869 BASIC ELECTRICAL ENGINEERING.

Q.P. Code: 16830

A coil having a resistance of 20 Q and inductance of 0.2 H is connected across
a 230 V 50 Hz supply. Calculate

i) circuit current

ii) phase angle

iii)  power factor

iv) power consumed

b) A balanced three phase delta connected load draws a power of 10 kW, with a
power factor of 0.6 leading when supplied with an ac supply of 440 V, 50 Hz.
Find the circuit elements of the load per phase assuming a. snmple series clrcmt

of two elements.

¢) Draw and explain the phasor diagram of a single phase transformer on No-load.
Q6. a) Explain the various losses of a single phase transformer.

b) Two wattmeters connected to measure powcr in a three phase circuit using the
two wattmeter method indicate 1250 W and 250 W respectlvely Find the total
power supplied and the power factor of the circuit: when
i) both the readings are positive,

ii) when the latter reading is obtained by reversing the connections of the
pressure coil.

c) A200/400 V, 50 Hz single phase transformer gave the followmg test results:
OC test: 200V 0.7A 70-W (on ly side)
SCtest: 15V 10A 85 W (on hv side)
Obtain the parameters and draw the equivalent circuit of the transformer as
referred to the primary.

7C15703103FODD2AE29C13C71735B764



@ased [ TOI31/TI8T2 EVIRONMENTAL STUDIES (EVS). /p/[ﬁ)fQO[7
Q.P. Code: 18530

Time: 2 Hours L _M_ax marks: 60
Note: el ey
i.  Question No 01 is compulsory
ii.  Attempt any 03 from remaining
iii.  All questions carry equal marks
Q1. Attempt any Five ‘4 {ISMarks] S

a) Explain Food chain. T

b) Explain Environmental aspects of sustamable dsvelopment.

c) What is mean by E pollutlon? : ; _

d) Differentiate between convent&onal and non conventlonal energy
¢) Explain concept of carborL credlt '

f) explain Envn'onmental Impact Asscssment (EIA)

g) Explain causes and eﬂ_'ec_t ,of Ozone;laymegdepl_ethn.? :

6. | ::. : .‘ 8 S o
a) Explam Various ques necdcd for publw awareness to protect earth from
enwrommntal degradatwn " :
b) Explam need and 1mportance of Envmonmental studxes
:-c) Explam the class1ﬁcat10n of ecosystem :

OB S LIS "SOLHS [15 Marks]
ol a) Exﬁhin‘j)ﬁhciple, boﬁstfuétion and working of venturi scrubber.
e b) What is men by water pollutmn? Explain sources and effects of water pollution.

okt :c) Llst the Wldely used methqu for solid waste treatment. Explain any one in details.

P.T.O.
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Q4

Qs.

Q6.

b)

c)

TO131/T1872 EVIRONMENTAL STUDIES (EVS).

Q. P Code. 18530

{15Marks] . s

Outline the important features of environmental clearance and authonzatmn

mechanism?

What are important powers and functions of Central pqﬂutlon gontm} board? i if“; NN,

What do mean by Noise pollution? Explain sourqes and effects of Nmsc pollutlon

~ g f--"‘:j'l_1'5.1\f"1ﬁ!':‘k$"lff X
How electricity is generated by using" wmd energy? t IR A

State and explain principal, constructmn and workmg of ﬂat plate collector 'used for
solar energy. & 3 W % o

What are the limitations of qoh_\._z_é:;'a_tibngl,. sourcesof energy?

2 [15 Marks]
Explain the case studyof Kedarnath |
Explain the concept and objectwe of green bmldmg

What are the vqnous techm,gugs of p.l_sas;e:‘,mgnaggmcnt.

9780C43F3C29912FC2827BC31762F9C9




