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2) Attempt any three out of remaining five questions

az)
ox.

(3 Hours)  [Total Marks :80 .

Note:

1) Question No.! is compulsory

3) Figures to the right indicate full marks

Q1 Gy b
a) Ifsin(6 + ip) = tana + iseca, then show that 00529 cosh2<p = 3 i A

b) If u = log(tanx + tany), then shqw }:ha 3
0 5 SRS 5 TEsS F ¢
1 1.3 as the surn of a symmetrlc and skew symmetnc matrix.
4, 5 9 A e

:lﬁ2x = + sty 2 o 2 Tk [5]

c) Express the matrix A =

d) Expand V1 + sinx maScendmg pow?rsdfx Qﬁtqbﬁ? E@_‘;ﬂ:;'. g (5]

a) Find non-sjpgplér ;;iatz§CCs Pand Q suchthatPAle in normal form where, (6]

4 3 1 6 : T
2_ 4 2 g | Also ﬁnd therankof A
12 14 5 16 AT ,

A__

b). Ifz =f (x y) and X =ucoshv, y =u\smhv ; prove that (6]

{:‘\.‘... e

(a~b)+i(a+b)]
c) Prove that LOQ [m

e

5
= i(2nm + tan™! -a—-) Hence evaluate Log (15++ ;)
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Paper / Subject Code: 58651 / Engineering Mathematics - 1

a) If a and f are the roots of the equation z%sin?8 — z sin 20+1 =0, then prove that
a™+ " = 2c¢osnb cosec™@ and a®pt = cosecz"ﬂ MRS _'[6] ;
b) Solve the following equations by Gauss—Seidal Method; =~~~ -~ } , [6]_ <

15x + 2y +z=18,2x + 20y — 3z = 19, 3x —:6y+:25‘z' =22,

Take three iterations.

c) Provethatif z isa homogeneous func;ioo;'of two yor_:ia.bles x'and y of ,d'egree n,! then'

62 I ‘. “ : azz
2y axay +y? ayz =n(n - l)z Hen,ce _ﬁodjthe: value of '\gc + ny axay Z 4yt — %
2 o g L S RN G A
atx =1,y =1whenz = x° tan‘l (x;,::y) , *‘2;;;:_;;: AT TS O |
Q4.
a) Iftan (a +iﬁ) =Co8 9+fsil’i;!&-t}h‘e__:_ri prové that a=f§-+%,ﬂ =_% log (Z g) [6]

b) Expand x5 + x3 = x? + X = 1 in powers of (x 1) and hence find the value of [6]

2) f( 1.01)'_: P

) For what;\'réiiiés' of & and jt, tl;e- éq'iiot:ion.s, [8]
x+y+z-"*"6';f x+2y+32—-—10,' X+2y+Aiz=p
1) have a unlque solutlon

2) have infinite solu_tlon

Find _tl'ie 3011_1tion in each case-for a possible value of p and A.
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Q.1 Attempt any five questions from the followmg

Paper / Subject Code: 58652 / Engineering Physics - I I'Deenn._m (j

TIME: 2 Hours g J \‘ MARKSGO : S

iy

1) Question no 1 is Compulsory.
2) Attempt any three questions from Q.2 to Q.6
3) Assume suitable data wherever required.

4) Figures on the Right indicates marks.

(2) Draw (002),(100),(0 1 1) )
(b) Explain any three properties of matter waves

(c) Differentiate between Direct and Indtrect band gap semtconductor
(d) Explain any three condtttons for Sustamed'lnterference o STy
(¢) A source is emitting lSOW of red hght ef WaveIength of 600nm How mdny photons

per second are emergmg from. the source?
(f) Explain the Metssner effect w1th applxcatron ‘
(g) Explain Magneto Resmtance w:th appheatxon L

(a) Show that Non— Exxstence of electron 1n the NucleuS" Fm,d the uncertainty in the

posmon of electro; The speed of an electron tt; tneasured to be 4.0 x 10° m/s

to an. accuracy of 0 002%

(b) Deﬁne the Ferrm energy level Show that 1n mtrmsxc semiconductor Fermi level is at

the centre of Forbtdden energy gap Draw the position of Fermi level in intrinsic,

P—type ancl N-type semlconductor

(a) Explaxn w1th dlagram Bragg s X Ray Spectrometer . Calculate the interplaner
spacing betWeen the famliy of planes (11 1) in crystal of lattice constant 3A%

(b) Prove that the Dlameter of the n™ dark ring in Newton’s ring setup is directly

:=~prop0rttonal to the square root of the ring number . In Newton’s Rings reflected
hght of Wavelength 5 x 107 cm. The diameter of the 10* dark ring is 0.5 cm.

: ?‘:Caleulate radlus of curvature R.
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Q4

Q.5

Q.6

Paper / Subject Code: 58652 / Engineering Physics - I

(a) Derive one dimensional time independent Schrodinger Equatlon :
(b) Differentiate between Type I superconductor and Type I superconductor

(¢) Find Resistance of an intrinsic Ge rod of dimensions (lemlong; =

Imm wide and 1mm thick) at 300K . For Ge n;=2. 5 x 10‘9/m un = 39 /v s

= 0.19m?/v-s

(a) Derive the condition for maxima and minima due to mterference of hght reﬂected )

Y

from thin film of uniform thickness. _{_\:‘

(b) Explain Hall Effect . Derive the equatlon for Hall Voltage ' .
(¢) Calculate the lowest three energy states of an electron conf’ ned in potentlal
well of width 10A°. e ‘ ' £y

(a) Explain multiferroics and ltS dxfférent types\ : ¥ A% S
(b) A soap film 4x10” cm. thick is. vered at angle of 35“ to normal Calcu.late
Wavelength of llght m the v:mb[e spectru“m whlch wtll be absent from the
Reflected light ( p-l33) GVt SO bk 4
(c) The Coefﬁcxent (Rh) of sem;conductor 15\3 22 X 10 4 m3 =3 Its resistivity
is9X 1073 Q m Caiculate the mobllny an cohcentratxon of carriers.
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Time: 2 Hrs Marks: 60 - 22 E

NB:

1) Question No.1 is Compulsory :
2) Attempt any Three questions from the remaining Five questlons
3) Figures to the right indicate full marks

4) Atomic weight: Ca =40, Mg =24, N = 14, Cl = 35. 5 C*—- 12 I-I—- l ‘0 : Na=23,\

Q.1) Attempt any five of the following: - i £ Gt s -

a)What are the characteristics of aromatlc cempounds’? I

b) What happens when temporary hard water is’ boﬂed'? Explam gmng

examples g o i
c)Distinguish between thermoplastlc and thennosettmg resms AT
d) Give difference between bondmg and ant1bondmg orbltals = S

e)What is the temporary and permanent hardness of water sample
having the following' impurities in ppm‘ Ca(HCO;,)z— 32 4
CaSO4=13.5, Mg(HCOs)z— 29 2
f) Discuss the reduced phase rule
g) What is a real gas" TS e

Q2) a) Explam the apphcatlon of phase rule to one. cclmponent system (6)
W1th an apprc)pnate graph areas andthe tnple point.

b) What is compoundmg of piastlcs‘? Dlscuss the below mentioned
constltuents with appxopnate examples (5)

1) F111ers _\”1)3PaSt1clzers

c) Wnte notes on : 4)
Jif BOD 11) COD SO

Q3) a) Draw the Molecular Orbxtal dlagram of Be,. Give its electronic
conﬂguration Explam Why it does not exist . 6)

b) (1) Identxfy the most 1mportant intermolecular interaction in each of the
- following: (i) CCly (1) HF 2)
(2) Explaln the correction for volume term in the ideal gas equation. (3)

W LR SR
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Paper / Subject Code: 58655 / Engineering Chemistry - I

¢) A polymer consists of 9 polymer chains as given below:
No. of polymer(N1) : | 3 2 1. 2
Mol. Wt. of each polymer: 200 100 300 500 400
Calculate the number — average molecular wei ght of the polymer‘, :

i e

Q4) a) Discuss the following with examples: RIS o ey Sy ""_(6)"
i) Phase ii)) Components  iii) degree of freedom S s Sl R

b) Give the KeKule structure for benzene Dlscuss the problems W1th ks 7_(-‘5') : £
the structure. (any two) Rl _ P A o e

C) Write notes on: supercritical ﬂmdsﬂ and cntlcalt temperature (4) :
Q5) a) Give the preparation, propertles and uses of . i I_ R o I_ (6)
Devlar  HPMMA. 8o R S e
b)What are atomic orbltals? Explaln the s-orbxtals and p-orbltals 3)
¢) lgm of CaCO; was dlssolved 1n 1 htre of dlstllled water 50ml of 4)

solution required 45ml EDTA for titration. -50ml of hard water

required 25 ml of EDTA for tltratxon ‘The water sample after boiling

and filtering consumed: 15ml of EDTA for t1trat10n Calculate the total and
permanent hardness of the sample ow ;

Q6) Explain the ion- exchange method for soﬂenmg of water giving the
following details: = . gl (6)
Dlagram process and Reactlons fateok

b) Calculate the number of phases in the ‘_-‘ S (1)
followmg examples: 2
1) Rhomblc Sulphur———» Monochmc sulphur

2 n) An alloy of tm and leadcontalns 73% tin. Find the mass of eutectic  (4)
e in lkg of sohd alioy, 1f the eutectlc contains 64% of tin.

C) 1) lee the Moleeular Orbxtal diagram of nitric oxide (NO) molecule. (2)
' 11) DlSCIlSS Glass transmon temperature (2)
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. N.B.: (1) Question No. 1 is compulsory. e A
(2) Attempt any THREE questions from the remaining FIVE questions, Yo
(3) Assume suitable data if fiecessary and mention the same clearly, ~ = = © -
(4) Take g=9.81 mys? e SR

Q.1 Answer any FIVE questions

a.  The top end of a pole is connected by three cables having -téﬁ's“ion;SQG N, 1500 W+ SR e
N and a guy wire ‘AB’ as shown in figure below."Di;jgelglniﬁét.tguSioﬁii;}jcg'ﬁIe‘ AR

“AB’ if the resultant of the concurrent force’is vertical. -~ -

O] N B

b. Locate the centroid ofﬂleshadedareao‘bteﬁned bycuttmgasemwﬁ‘cleof [4]
the quadrant of a circle of radius 20 mm as shown in

diameter 20 mm from

Figure below.

= 40 i o : . .r i N -
¢. A body weighing 1000° N is.lying on.a ‘horizontal' plane. Determine the [4]
necessary-force. to move:the body - along the plane'if the force is applied at an
angle of 45 degrees to-the horizonital vith a'Coefficient of friction 0,24
d. The motion of a p‘z{;ﬁ@:{({-_iS,_,défIﬁéd,«B‘yi?ighéfte_]aﬁph X=t%- 342 t+5 where x is [4]
- the. p';is'iﬁo'_r'i;jej@p‘rgss__e‘d:;im/ﬁxété_af‘st}éﬁﬁ;iﬁgé.__in;;s“éconds. Determine (i) velocity
anacceferatlonaﬂer.Ssecoudsv if) ‘maxin

corresponding displacement. - -
e A steel ball of mass '8 kg is dropped onto a spring of stiffness 600 N/m and [4]
o atta nsamaXImlunveloeityof“erinMs Find (i) the height from it is dropped
- and (i) the maximum deflection of spring,
o f._-Aladder AB of length 1=4.8 m rests on a horizontal floor at A and leans against [4]
- LA g vertical wall- at'B;'If the Tower end A is pulled away from the wall with a
S e constant velocity. 3 m/s; what is the angular velocity of the ladder at the instant

o thIIAISi“m&omﬂlewan
Z}F_inéi_.,;ﬁ‘e_s‘ftes_tﬁl!t;}nt]ﬁ;thgfqrée system acting on the plate as shown in Fig, where [8]
‘@bcs this:restltant act with respect to point A?

00N

200 mm

200 tom

80N

TURN OVER
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Paper / Subject Code: 58653/ Engineering Mechanics - |

b.  Find the centroid of the shaded area with reference to X and Y Axes, |

¥ ""\l.

Q3 2 Ahorizontal force of sk is:acting on the wedgw as shown in the figure, The [g]
coefficient of fricti_01_1_:at'a‘ll_\r’ybj‘_)ing‘_fs_il:r.\fa'ges_]zis}l).Z\S.z Find the load “W” which
ean be held in position. The weight of biock “B sogg be neglected.

d wi ight-6000N, which is of cylindrical [6]
 at an angle of 459 a5 shown in the figyre
1. Calculate the force “F

Q4 n A gt i o w

i ;(i)_-Bn_t‘hrl;_a've the sam
(i_i)‘:l}c)‘;h-have the same time of flight.

T 81423 Page 2 of 4
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Q.5
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Paper / Subject Code: 58653 / Engineering Mechanics - I

The motion of a particle is represented by the velocity-time diagram as shown [6]
in the graph shown below. Draw acceleration-time and d1splacemcnt — time
graphs.

3 m/sec

ag *tsec

Rheiasa
[T P

In the reciprocating engine mechanism shown in Fig. the crank OA of length [6]
200mm rotates at 100rad/sec. determine the angular veloc1ty of the
connecting rod AB and the velocity of the piston at B.

Find the support reaction at A and force P if reaction at B is 60 kN for the [8]
beam loaded as shown in Figure below.
24 kN-m
10 kN y 4
.A‘H,,»,-.-_ = Cc ¥ QJF F

0 kNm ;@;
' 2m ‘ tm|  3m ‘ 2m |
A 1200Kg car has a light bumper supported horizontally by two springs of [6]

stiffness 1 SkN/m. Determine the initial speed of impact with the fixed wall that
causes 0.2 m compression. Neglect friction.

k

k

Determmé the resultaﬁt force of the force system shown in figure where [6]
= lSON F2=120N, B —200N and F4 =220 N.

1 Im

]
w7 C\‘ l

\\ F Im

D e Y5,
\\1‘

Fy A o

Fy
.

TURN OVER
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Q.6
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a.

Paper / Subject Code: 58653 / Engineering Mechanics - I

Two bodies A and B are connected by a thread and move along a rough
horizontal plane (¢=0.3) under the action of 400 N force applied to the body as
shown in Fig.12. Determine the acceleration of the two bodies and the tension
in the thread using D’ Alembert’s principle.

—— e o —

Train A starts with a uniform acceleration of 0.5 m/s? and attains a speed of 90
km/hr which subsequently remains constant. One minute after it starts, another
train B starts on a parallel track with a uniform acceleration of 0.9 m/s* and
attains a speed of 120 km/hr. How mimhﬁtime‘ does train B take to overtake train
A.

The magnitude and direction of the veioc:tl,cs of two identical spheres havmg
frictionless surfaces are shown in Figure below. Assuming coefficient of
restitution as 0.90, determine. the ‘magmtud,e and direction of the velocity of
each sphere after the impact. Also find the loss in Kinetic energy. -

Page 4 of 4
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' Semn~ T, }Paper / Subject Code: 58654 / Basic Electrical Engineering. ] D&, N0l cl

18 e viceloosed |

3hrs ' 80marks
N. B:(1) Question No.1 is compulsory.
(2) Answer any THREE from the remaining five questions. p
(3) Assume suitable data if required and state the assumption,
Q1. Answer any five, -

(1) Find value of R3 in the figure given below by applying Kirchhoff’s laws. -
104  —+s0V—
> MN
R3
+ -

20V g 200< 40V

(ii) Bricfly describe the operation of any one type of stepper motor. +

(iif) Two pure circuits elements in a series connection have the following current 4
and applied voltage: v(t) = 150 sin (500t+10°) V, i(t) = 13.42 sin (500t-53.4°) A.
Find the supply frequency (in Hz) and the value of circuit elements.

(iv) A three-phase, three-wire, 100V system supplies a balanced delta-connected 4
load with per phase impedance of 20L.45° ohms. Determ;ne the line current drawn
and active power taken by the load.

(v) Draw the phasor diagram of a single phase non ideal transformer feeding a 4
resistive load. '

vi) Single phase induction motor is not self-starting. State True or False and Justify 4
your answer. '

Q2. (A) Find the current tlu‘éugh 5Q (Ix) using Superposition theorem without using 10
source transformation.
0V o

20 L
SA mg 60
10V -l- ;
(B) State and prove Maximum Power Transfer theorem. 05
81620 Page 1 of 3
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Q3.

Q4.

. Qs.

81620

Paper / Subject Code: 58654 / Basic Electrical Engineering.

(C) Plot the variation of current, impedance, resistance, inductive reactance and 05
capacitive reactance when supply frequency is varied in R-L-C series circuit.

(A) The Open Circuit (OC) and Short Circuit (SC) tests ona 5 KVA, 200/400 V, 50 _ 10
Hz, single phase transformer gave the following results.

OC: 200 V, 1 A, 100 W (lv side), SC: 15V, 10 A, 85 W (hv side). Draw the
equivalent circuit referred to primary and put all values.

(B) Derive the EMF equétion of a dc motor. ‘ 05
(C) Fird the Root Mean Square (RMS) value of the following waveform. 05
V(t)

il A A

4| 24 e[ 8] 10[ 12] t (sec)

(A) With neat circuit diagram and phasor diagram, prove that by two watt meter 10
method active power and reactive power of a three phase load can be measured.

(B) A rinusoidal voltage v(t)=200sinaf is applied to a series R-L-C circuit with R =

20 Q, 1.=100 mH, and C =10 uF. Find (i) the resonant frequency, (ii) RMS value of 10
curren! at resonance (iii) Quality factor of the circuit, (iv) voltage across the inductor

at resonant frequency and (v) phasor diagram at resonance.

(A) Derive the transformation formula to convert a delta network of resistors to an 10
equivalent star network and star network of resistors to an equivalent delta network.

(B) In the parallel circuit, voltmeter across 3 Q resistor reads 45 V. What is the
indication on the ammeter? Also find the input power factor.

10

Page 2 of 3
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Q6.

Paper / Subject Code: 58654 / Basic Electrical Engineering.

(A) Find current through 5Q from A to B using Thevenin’s theorem. 10
100 A Qg
100 ’
100V CDm 100 24V

(B) A 20 KVA Transformer has iron loss of 450W and full load copper loss of 05
900W. Assume power factor of load as 0.8 lagging. Find full load and half load
efficiency of the transformer.

(C) Bricfly explain the principle of operation of three phase Induction motor. What 05
are the (ypes of three phase Induction motor?
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