r

r:bofoo_ L:a.&eﬁal '
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Note :- 1) Question number 1 is compulsory.

2) Attempt any three questions from the rema;mng ire quesnonsv B
3) Figures to the right indicate full marks.

QL8 1y =1og G)Hog( ) find g:;gi :

®)  Find the value of tanh(log x) if x “‘ %
c) : . w : : %
Evaluate };l_r,g -3 log(x—zg-' ; E
' Y 1 u=r2cos 20, v=1% 03
f €) X e : 04
: as the sum ofa
f) 04
Q2 2 06
b) 06
) R 08
0.3 _,a)"f'fu; ; Cempute the real root of x logmx»v—— T2 =0 comeetto three places 06
S A ~ofdc¢rma1s usmg Newton—Raphson method
A -:’Zy + z &x, 2x ~ 3y +2z=1y, —x+2y=2Az
S ﬁ'f_""can posses. anbn—trl\nal soluuon onlyif A= 1,1 = —3. Obtain the
SR 'generaksolunm in each case.
' ‘ 08
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Q.4 a)

b)

Q5 a)

b)

Q.6 a)

‘ (Take three 1teran0ns)
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Paper / Subject Code: 58601 / Applied Mathematics - 1.

Using the encoding matrix as ((1] i), encode and decode tiig: meésagé "

MOVE

If u= f(e*”,e¥ % e%*) then prove that

oy By
dz

X Yniz + 2N+ 1)xypyq + (n? + ijn = 0

,.\

If 1, a, az a3 a“ are the rootsnélf'i:x. 1— 0 ﬁndthem and show
that (1 —a)(1— az)(l a:*) 1-— a‘*) 5 G

;"“\: )

| o ‘_f_g_ L8 (508
Find n which will malse a : r? ar 1? ar

If 6 = theT/(40)

Find the root (correct to three placcsof declmals) of x3 g 4x — 9 0
lying between 2 and 3 by usmg Regula-Falm method :

Find non-smgular matm:f;s P and Q suehlhat

18352 QT o
(2 g S 1) is redubed to nermal fonn Also ﬁnd its rank.
1 3 4 5 o

kg
-

e Soivé the fouowmg equatjons by Gauss-Seldel method

27x + 6y—z = 85

Cobr SRy S 2 S

x+y+54z-110
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If y = a cos(logx) + bsin(logx), then show that TSI

ST

- 06

06

06

08
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FB /sEM | CHOlICE B4SED © PHYSICS 1. /Ma7 2_079

Paper / Subject Code: 5860 Apphed Physics - 1.

(2 Hours) - |Total Marks: 60]
1. Q. No.l1is 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 maximum marks.
Q1. Answer any five from the following questions. (3 marks each) e - [15]
a. Draw the following for a cubic unit cell. T2 3], (200), (23 0)
b.  Show that the Fermi energy level lies at the centre of the band gap in intrinsic.
semiconductors.
c. The mobility of hole is 0.025m?/V.s. What would be the fESIStIVIty of p- type Sl sample if
its Hall coefficient is 2.25x10° m3/C? :
d. Explain de Broglie's hypothesis of matter waves and deduce the expressmn for A
e. Explain reverberation of sound. : : : -
f. Explain Meissner Effect with the help of dlagram
g. Discuss any three appllcatlons of Ultrasomc waves.
Q2. a. Derive Bragg’s equation for x-ray dlffractlon in crystals Calculate the g[ancmg angleon [8]
a plane (1 0 0) of rock salt having Iattice constant 2.814A" corresponding to first order
Bragg’s diffraction maximum for X-rays of wavelength 1.541A°.
b. What is Hall Effect? Derive an expressuon for Hal1 voltage How can mobility be
determined by ( usmg Hall Effect? ity ; ; [7]
Q3. a. Derive the relatlon between densnty and !attlce constant for a cubic crystal. Calculate [8]
the lattice constant, atomic radius and packing factor for Chromium having BCC
structure. Given den5|ty of Chromium i is' 5.98 gm/cc and atomic weight is 50.
b. Explain the formation of P- Njunctlun in equilibrium with energy band diagram and
explain its conduction process in forward bias. [7]
Qa. a. Differentiate between Type- & Type-II Superconductors. (5]
“b. Discuss in details any three factors affecting acoustics of a hall with their remedies [5]
- ¢ Calculate the de Broglie wavelength of alpha particles accelerating through a potential
A _dlfference of 150 volts. Gwen mass of ‘Alpha particle is 6.68x10% Kg. [5]
Qs. o Fmd the accuracy in the posutlon of an e[ectron moving with speed 350 m/sec with [5]
¥ uncertamty of 0.01%..
b. A quartz crystal of thtckness 1mm is vibrating at resonance. Calculate its fundamental
frequency. (Assurne that for quartz, Y=7.9x10"°N/m? and p=2.650gm/cc.). [5]
Lo 'Calculate electron & hole concentration in intrinsic Si at room temperature if its
~electrical conductnnty is 4x10"* mho/m. Given that mobility of electron = 0.14m?/V-sec
] _and moblllty of holes—O 04 m?/V-sec. [5]
Q6. Write short notes on the followmg (any three) [15]
a.  Davisson- Germer Experiment
b. Maglev
c. Bragg's spectrometer
d. Crystal defects
72375 Pagelof1
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l Sem- L / Paper / Subject Code: 58604 / Applied Chemistry - I. l
ice IDC’L&-G’.QJ ;
Time : 2 Hrs

N.B. 1. Question No.1 is compulsory.
2. Attempt any three from Q.2 to Q.6
3. Draw neat diagram and write chemical reactmns where necessar
4. Figures to right indicate full marks. o s

 Atomic weights: |
H=1,C=12,N=14,0=16,Na=23, Mg =24
Ca=40

Answer any five from the following

Calculate temﬁ .
of water 3 :

Page 1 of 2
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Paper / Subject Code: 58604 / Applied Chemistry - I.

(¢)  Inthe process of determination of hardness, a standard hard wafe: sample was 4
prepared by dissolving 2.5g CaCO; and making solut:on upto one Izter SR &
50ml of above hard water required 45 ml of EDTA. SOrnl ofunknown hard
water sample was titrated it required 30ml of same. BDTA, The u.nknown hagd
water sample was boiled and filtered. 50ml of thls boﬂed sanmle requlred 20ml
of EDTA. Calculate hardness of all types of &nknown hard water sample S

Q4]  Draw a neat labeled diagram and expla;m zeohtc process of soﬁenmg of hard e
(a) g
(b) (i) 10g of lubricating oil was heated w:th 25m1 of SO%aIOOhol the resu]tant g
mixture required 25ml of N/10 KOH 'I'he blank réadmgwas obtamed to be 8ml
of same KOH. Calculate acld value of the lubrieatmg oil.. P

water. Discuss its merits and demerLts ; SET

(ii) Explain the terms: (a) Com:rete (b} RCC : : 2
(c)  Explain the lmportance of polymErs‘.irf-the ﬁeld ofsurgery and medlcme -
Q.5] Whatis compoundmg of p]astlc? Explam the role fﬁayed by vanous 6
@ constituents used durmg manufacturmg of plastfc -
(b) (i) Define and bneﬂy explam " SR A i 3
B!oioglcal Ox.ygen Demancl (BQD )
e Chemlcal Oxygen Demand (CQD)
(n)erte Jmportantfuncnons Q’f Jub‘h f“" ts . =
(c) 'Draw and eXplam phase dlagram of Pb Ag system 4
.6] Draw a neat dlagram and cxplam the mecﬁanlsm of thick film lubrication. 6
B S
(b) (1) Wnte Glbb s mathematlcal ﬁquation of phase rule and define the terms 3
mvolved m it e 'f-': P -‘
i ,-(11) Witﬁ ehemleaf equauons explam role played by bleaching powder in water 2
S itreatment T
(e) 'Explam manuihcmnng ef thc cement by wet process materials 4
ry A_Kiixxxxxxxxxxxxxxxxxxxxxxxxxxxmx
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’ Sem - Paper / Subject Code: 58602 / Engineering Mechanics.

oice lbased

[3 Hours]

Question No: 1 is compulsory. ¢ (R
Attempt any three questions out of remaining five questmn‘s:"
Assume suitable data if necessary and mention the samé s clear

Draw suitable sketches whenever necessary.

W=

1. Attempt Any Four :
a) Find the resultant of forces as shown in ﬁg

b) If the cords suspend thetwo huq ets ﬁlﬂuﬂgﬁmm
weight of bucket B lf Bucket A hasa-weight of 60N~

iB 'ISON femﬂang:ﬁn the ground as shown in the fig. Find the
he' pamsp that: bedf A starts. Assume pulley to be mass less and

Page 1 of 6

F842762B98A387AAF6CAEFA72D73712B




Paper / Subject Code: 58602 / Engineering Mechanics.

2 -
d) The motion of jet plane while travelling along a runway is deﬁned by thc v—t graph as -

shown in Fig. Construct the s — t graph for the motion. The piane starts frorﬁ rest
RS { (05)

: i ‘ r(scc) g
.5 20 30 >

A 50 kg block is kept on the top of a 15° sloppmg surface is pusheddown the: plana with
an initial velocity of 20m/s. If yk 0 4 ﬁetermme the accelemt;on of the bfock (05)

— P

2. Attempt:

o “‘\” NTLE

a) Four forces acting on a rectangle in the same plane asshown in ﬁg below Find
magnitude and direction of the resultant force Also ﬁnd mte:sectlon of line of action of

resultant with X and Y axes, assuming D as origin, - (06)

b) Two spheres A and B of ‘weight lOOON and 750N respectively are kept as shown in fig.
‘Determine the: reactions at all conmct points 1, 2, 3 and 4. Radius of A =400 mm and
‘ B 30£}mm AFEF S (08)

Page 2 of 6
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Paper / Subject Code: 58602 / Engineering Mechanics.

3

Y 2

¢) Two smooth balls A (mass 3 kg) and B (mass 4kg) are movipgfi ith velocities 25°

40 m/s respectively. Before impact, the directions of veloc}ﬂty?o};ﬁ.&u”‘ﬁa{gﬁ 33?@ e e :
with the line joining the centers as shown in Fig. If e = 0 &;ﬂﬁnﬂ“ﬁh&:\ ﬁg@m@aﬁ A T o
direction of velocities of the balls after impact. X T N \j* AT

4y
i

. R
R AT
%) Find the centroid of shaded area as showt in fig v

o )

; ﬁiﬁd F3 act at the origin O. F; =70 N acting along OA, where A (2, 1
acting along OB, where B (-1, 2, 0). F3 = 100 N acting along OC, where C
1d the resultant of these concurrent forces. (06)

2
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Paper / Subject Code: 58602 / Engineering Mechanics.

c) A 4kg collar is attached to a spring, slides on a smooth bent rod ABCD. The springhas” .
. If the collar is released

constant k = 500 N/m and is undeformed when the collar is at‘C if

from rest at A. Determine the velocity of collar, when it pass;:sﬂtrequh :Bfiand;.fﬁf N

Also find the distance moved by collar beyond “C” before it comes to sést again. Refer
i | G

2 g

b T
’

(08)

¥ % b}Determ ‘ thamoment to be applied at C for equilibrium of pin jointed mechanism. Use
- virtwal'work method. Refer Fig. (06)

=y g Page 4 of 6
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Paper / Subject Code: 58602 / Engineering Mechanics.

5 P

Find the angular velocity of rod AB and the velocity of the slider at B

p Atteopt PR ‘r‘;}:'-;_i:%??_e—;.-- g
a) Find the forces in the members BC, g 3 d\ AE by m&ﬂlod ofsec hongap.d te g ﬂ
members by method of_]omts e Lx O BCRCPAN IR i (08)

b) A partuele moves m‘x-zy plane ﬁnd its position i ﬁmmhy r=(3t)i + (4t-3t))j, where r is
the position-vector of particle in metm;s at une«\sec’ Find the radius of curvature of the
path and nonmal andtaﬂgénua}éempmmofmkmtlon when it crosses X-axis again.

S AT T S ST X e St (06)
\ AN e A

)

- q) C is aumfonﬁ cyl‘mder t6 Whiéh a md AB ismed at A and the other end of the rod B is
38 mwnngﬂongn ﬁe@ca{ vﬁaﬂas shown in Fig — 4. If the end B of the rod is moving

e = upwar&alang"the walt wg}; asgeed of 3.3 m/s find the angular velocity of wheel and rod

o aqsunung’ihat cyhhdemsqolimg without slipping. (06)

F
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Paper / Subject Code: 58602 / Engineering Mechanics,

6. Attempt:

a) A 100N uniform rod AB ish
range of valte of P for whic

eld in position as shown If u==0
h equilibrium is maintained:

Fig, .

Page 6 of 6
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Sen)~ L Paper / Subject Code: 58603 / Basic Electrical Engineering. | [
ce Bored
(3 Hours)

N. B.1) Question No. 1 is compulsory.
2) Answer any 3 questions from the remaining 5 que
3) Assume suitable data wherever necessary. -

Q1 Attempt any five of the following . K
(a) Explain the working principle of Single- ‘Phase T
(b) Derive the formula to convert a Star circuit into

I

(c) Explain the principle of operation of B(Z‘{mg
(d) What is the necessary condition @(@sofﬁaﬁe\é«mxserrg&ezrbm@@gnw

:\«\g}\f

Page 1 0of 3
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Q2 a) Determine the current through 8Q resistor in the foll
superposition theorem; &

e L g

W

(b) An Inductive coil having inductance of 0.04H and resistance 25Q has been Y
connected in series with another inductive coil of inductance 0.2Hand
resistance 150. The whole circuit is powered with 230V, 50Hz mains. -
Calculate the power dissipation in‘e cheoil and total power factor.

(c) What are the losses in transformer? Explair why the ratings of transformer 4

inKVAnotinKw .=

Q3 (a) With necessary diagx;imsp pmvethat threephasepowercanbe measured by 1
only two watimeters: Also prove that reachive power canbe measured from
the wattmeter reading - S S o et

(b) An alternating voltage is represented by vy =141 4 Sin(377t) V, Derive the 1
RMS valug.-quft:h__{VQlfagéff, S R S
Find &5 50 SRS I8y 58
) . Instantaneous voltage value at t=3ms.

i) The time taken for voltage o rea

x

P 1 \‘E(';ﬁfiyalgn‘f_i;c;__réu_it,fbr transformer with circuit constant
F G A S Regulation at full load at 0.8 lagging
s At KV load for maximum efficiency.

: Q5 (a)Thrcemmﬂarcous each having a resistance of 10Q and inductance 0.04 H
N arec&nnectedm star across 3-phase 50Haz, 200V supply. Calculate the line
S o ‘u}égrﬁeﬁt,_ __t@)tq;power absorbed, reactive colt amperes and total volt amperes.

Page 2 of 3
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(b) In the following circuit find R for maximum
maximum power delivered Psax.

N

2 are connested in paralel across
230V,50Hz Single phase a KW, kVA and KVAR and Power 4
factor. nd

b

Q6 (@) Draw and Explain the phasor diagram for the practical transto
connected to lagging power factor.
(b) Find i) average value - i | rms value.

10
S S
 Thevenin’s theorem and Norton’s theorem 4

Page 3 of 3
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~T
ol ce. B ased (2 Hours)

N.B.: (1) All questions are compulsory.
(2) Draw neat diagrams wherever necessary.
(3) Figures to the right indicate full marks.

Q.1 Attempt any five from the following:-

Define pollution. State any four sources of soil pollu;ibﬁr a
e ‘_J‘)\ o

Give the functions (any su:) of state pollution con@ml

cm\;

@ihma S f%att)" four bad effects

M

""e*_ ]'Qv ptgté;us}.d“for purification of air

.
e 'i A ,‘.--_,

e “eﬁg@p;{agé ,g)mclpttator Give any two 6M
SE S
G?' o

15M

M

M

M

15M

4M
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Paper / Subject Code:

58606 / Evironmental Studies (EVS),

(b) Draw a neat and labeled diagram of so

(¢) Explain the concept of control meas

advantages and disadvantages of such

program.
Q.5 Attempt the following:-
(@) Define wind energy. Give the

advantages and disadvantages of

(b) Explain the Case study of boiler b

principle involved: in ind_turbine
wind energy. GW@: 15t riction

last tragedy_' Dor
(¢) Define water pollution. State any four so

urce§0
of water pollution.

Q.6 Attempt the following:-

(8) Give the importance of envirqr;rﬁ;;g;a edication  from:«

the causes of depletion of natu.rafwﬁte Tesour
Define photochemica] sms?\g Stat:
(b) four bad effects of photochemica
(¢) Explain the case stu y of it
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