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N_B.: (1) Question No. 1 is compulsory
(2) Attempt any Three from remaining

Q! 23) Iflogtanx =y then prove that sinhny = %[_tan*_‘_x— e 2 SN (3]

b) 2y oy g 00U o SRR

Ifu=x°y+e Fmdaay R FE LR

©) Ifx=u-—uv,y=uv—uvw, z—uvwfdm'-z—)- > s
B(uvw) _

d) Using Maclaurin’s series , Prove e®* = e + ex + ex? + - [3]

a+iy —-B+id] . . : [4]

€) _ SRV S
Show that A_[ﬁ+i6 « =i 1sumtary ‘
if a2 +p2+y2+62=1 P S -
. th . . X 3 3 i
f) Find nt" derivative of —-———--_1)(,(_, Ty : , O (4]

Q2 a) Solvex®*=1+i and ﬁnd the contmued product of the roots. ‘ [6]

b) i 5 7 [6]
Reduce the matnx A ‘ 4- 2 to the normal form
and find its Rank PSS Fo »
c) State and PrOVe Euler s theorem for two varlables hence [8]
ou , ou A
ﬂndvalueof x +ya where u= --\,__w_
Q3 a) Test the cons1stency of .7 f & (6]
- 2x = y—z—_Z y x+2y+z~2 4x 7y 5z=2
And Solve if oonsrstent F ;
b) :Examme the function for its extreme values (6]
: = L yF= =y? +_,,4xy+ 3x% + x3
> ©) Ifsin(@ & i@) = e'@ then Prove cos* 8 = sina = sinh*gp (8]
’;“Q't a) If x-'= ucosv , y=usinv then [6]
2 e o ) A
| H.I_:’_r-“‘_’_ a(x.y) 3w
b) If log(x + ty) = e"(cos q + isinqg) then (6]
5 _'prove thaty xtan(tanq logJ_2+y )
-c)r ."Solve by Gauqs Elimination method (8]
‘2x‘_+3y;+4z =11, x+5y+7z=1, 3x-+ 11y + 132 =25
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Q5 a) Prove cos® @ + sinfg = 1 [3 Cos 48 + 5]

Q6

Paper / Subject Code:

b) Evaluate lim [—:; - cotzx]
X—=0

¢) Ify = cos(msin-t X) then

prove that (1 ~ x2)y,., - (2n + 1)x Vns1 + (m?

a) Check if the following vectors S E v
X1 =1[1,0,2,1], X, =[3,1,2, 1, x;

Xy = [-6,

58501/ Applied Mathematics - 1. :

b) If f(xy?,z — 2x) = 0 then _

0z

prove that 2x—— e y__ “'“I}Px' K

¢) Fita second degree parabola y :

X 1 2 ; }:34;;'7_“"

¥ 2 6 7 : - S 5 e B

&5 Bases

Page 2 of 2

BOCABE8298E89A494B3F347888789E(02




/ Paper / Subject Code: 58505 / Applied Physics - 1. .“ ST P

( 4

ECS - Nov 201% QP Code‘IJZOQ

Time : 2 Hours

. Question number 1 is compulsory
Attempt any three from remaining

. Use suitable data wherever required
- Figures to right indicate full marks.

any five from following

the following with reference to a cubic unit cell (102)* {2{ 11, [IH]

\

Er ik
/.

Fermi energy level. Explain FennLDg.i‘ac dxsm‘butionﬁfucnon %
se Sabine’s formula explaining each tcmi. Exp’fm hbw thls fermula canbeimedfor the
-rmination of absorption coefﬁcwqt uf a gwen matmal ,“ SR

late the electronic polanzabllt{y ofAr G{Vm rmmher 6f Ar atoms at*Nl'I’P 27x
m° and dielectric constant of‘Ar = 1‘0024 N

Explain the statement “crystal aqt as three dlménslonai gratmg mth x-rays
[ & L&A
=a magnetxc matenal the ﬂekf ﬂtrengthr 1,s fo‘und tQ bc 10‘5 A/m If the magnetic

in the ma_tenal

ﬁ"& 5 ig

{a) Wnth a néat labelled d:agram exﬁlamﬂge pm;mple cpn.structmn and working

\\ ":'-

lmse!eciqc osmllatpr

the number of Frenke”l defects per mm’ in AgCl if energy of formation of Frenkel

f 5 eV at 100"1{ The molecular weight of AgCl s 0.143 kg/mol and specific
is 5. 56

8

vahagc & Hall coefﬁc:ent 7

307EF761CE1F3E0AB132F19C1000C1B8

space lattice Basis & coordination number L : e
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Q.4) (a) For an intrinsic semiconductor show that the Fermi level Hes m the centte of the .

forbidden energy gap S 5
(b) Two ships are anchored at certain distance between them. An uItrasomc ugnalof 50 KHz‘ :
is sent from one ship to another via 2 routes. First thmugh water and second thmugh_

atmosphere. The difference between the time intervals for recewmg the sagnals at the other

"N A “.

ship is 2 seconds. If the velocity of sound in atmosphere aad seawatcr are. 348 m/s ‘and 1392" s

m/s respectively, find the distance between the Sh1ps Also find the time taken by the mgnal to
travel through water. o o " A £ 5 200 o A ,
(C) Explain the determination of the crystal stzii\oturéru'sipg Bra_g_gg;soeou‘_on;x_et-or.fs PFe

Q. 5) (a) Explain in brief the different phases of hqtud crysta!s“ . ; 5
(b) Two parallel plate capacitors havmg equal and Opposne oharges are Separated by a dxelectnc

slab of thickness 2 cm. If the electnc ﬁeld mslde is 106 V and dxelectrlc constant is 3, calculate

LA

the polarization and dlsplacement densxty ' S S e R NS 5

(c) Calculate the critical radms rano of an ionic crystal for hgancy 6 5

Q.6) (a). The volume of a room 1s 600 m’, the wall area, ﬂoor area and ceiling area
respectively are 220 m?, 120 m? and 120 m2 The avera‘ge sound absorptaon coefficient for the
walls, floor and ccllmg are 0. 03 0.06 and 0 8 respectwely F ind ~the average sound absorption
coefficient and the reverberatnon tunc ,‘ IO N 5
(b) Explam pnncaple constructxon & workmg of a LED 5
(c) Prove that. 1‘n a ferromagnetxc matenal povv‘er loss per unit volume in a hysteresis cycle is

equal to the area under hysteresxs loop Tl 5

T
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gres (’?/ Paper / Subject Code: 58502 / Engineering Mechanics. ) NOV-2018

i (3 Hours) - Total Marks: 80
Swestion No. 1 is Compulsory. '
mempt any 3 more questions from remaining five.
sume suitable data if necessary, and mention the same clearly.
sgures to the right indicate full mark.
= 2= 9.81m/s?

esermine analytically the resultant of the four concurrent forces shown in fig. - 4]
600N i ;
450N
14 45°

60°

_ 800N )
cylinder with 500 N weight is resting in an unsymmetrical groove as shown in figure.
mermine the reactions at the points of contacts.. 4]

‘Explain Angle of friction and cone of friction. ' [4]

The motion of a particle is defined by the relation v = 6t>-5t-2 where v is in m/s and t is in sec. If
ﬁdispiacement Xx=2m at t=0, detennine the displacement and acceleration at t=2 sec. [4]

B A car travellmg ata speed of 25mf's suddenly applies brakes and comes to stop after skidding 68
= Determine

~{3) Time need to stop the car

ﬂ Coefﬁclent of friction between the tyre and the road [4]

2) Find the tension in the cable at C and the reaction at the hinge A. Hanging weight is 20N.  [8]

60403 Page10of5
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Paper / Subject Code: 58502 / Engineering Mechanics.

T

b) Determine the resultant of a given system of forces shown in figure. Find the point of application
of the resultant on the horizontal bar AD (length=8m), with respect to point A. Inclined force 100KN
is perpendicular to bar DE(length=4m). [6]

100kN

Z0KN/m 50kNm

10kN/m NN

SkN/m

) &

A 2m B 2m C 4m D

c) If a ball is thrown vertically down with a velocity of 10m/s from a height of 3m. find the
maximum height it can reach after hitting the floor, if the coefficient of restitution is 0.5. [6]

Q3 a)A circular hole of radius 30mm,with centre 70mm away from y-axis is removed from the given

thin plate. Determine centroid of the remaining portion of the plate. Plate is symmetrical about
X-axis, ' [8]

y-axis

SUmm T65’T

b) The 10kg mass slides from rest at A along the frictionless rod. Determine the speed at B. Stiffness

of the spring K= 80 N/m. Unstretched length of spring is 0.3m. [6]
YT
A
m=10 kg
08m
. 05m 2 =X
—_—
¢) A force of magnitude 50N acts along AB where A(2,1,0) and B(3,3,-1). Find the moment of this
force about origin. [6]
60403 Page 2 of 5
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Paper / Subject Code: 58502 / Engineering Mechanics.

2 beam ABCDE is supported and loaded as shown in the figure. Determme the
' so that the reactions at A and D are equal. [8]

20kN/m 20kNm W
A 4m 2m _J 2m @ <m
A B C D E

20p of a tower 25m high (above ground) a ball is thrown up with a velocity of 50m/s at
of 30° with respect to horizontal. At what distance it would hit the ground from the foot
2r. Also find the maximum height attained above ground and velocity with which it hits

, [6]
we=! of radius 0.5m rolls without slipping on a horizontal stationary surface to the right.
the velocities of the points P and Q when the velocity of centre of the wheel is 20m/s to

(6]

the truss shown in Fig, length of BD=DE=8m. Determine
" Force in member BC by method of sections only. [2]
L= Force in all other members by method of joints : [6]

L ¢ fen*

'B) In a 100m Asian games event an athlete accelerates uniformly from the start to his maximum

~ welocity in a distance of 4m and runs the remaining distance with that velocity. If the athlete
completes the race in 10.4 sec, determine his initial acceleration and his maximum velocity. Also
- draw v-t graph and x-t graph for his motion. (6]

60403 Page 3 of 5
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Paper / Subject Code: 58502 / Engineering Mechanics. ”

¢) In the slider crank mechanism shown in fig, the crank OA of length 200mm rotates anticlockwise
with an angular velocity of 100rad/sec. The slider at B is constrained to move along a horizontal
line. At the instant shown, find the angular velocity of connecting rod AB and velocity of slider at
B. [61 |

77

Q6 a) Two identical blocks A & B are connected by rod & rest égainst vertically & horizontal planes
resp. as shown in fig. If sliding impends when 6=45°, determine the coefficient of static friction (p),
assuming it to be same at both floor and wall. [8]

\A

NN
@

S

b) The tripod shown in fig supports a vertical load W=100KN. Find the compressive force acting on
each member. All joints are ball and socket type. [6]

60403  Pagedofs
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Paper / Subject Code: 58502 / Engineering Mechanics.

icle moving along a curved path has a velocity of 3m/s and total acceleration 1.6m/s,? when
A_ Acceleration at A is in the direction 20° to the tangent to the path at A. Determine the

of curvature of the path at A.
i 3
m/s

' OR

2} Blocks A=150N and block B=200N are connected by inextensible string as shown in fig.

‘Determine the accelerations of block A and block B. Pulleys are frictionless. (6]
Lo L X AL AL S

q

1S0N

.

200N

s o e o 3 ok ok ok ok ok ak ok o ok ok ok ok ok ok ok 3 ok ok ok ok ok ok 3k ok ke ok ok ok ok s ok ke ok ok ok ok ok kO Ok Kok kR ok
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1 Paper / Subject Code: 58503 / Basic Electrical & Electronics Engineering. /NOV' [_8

[CB5GS )

(3 Hours) [Total Marks: 80]

NB. Q.1 is Compulsory.
Solve any three questions from the remaining
Assume suitable data if required and justify it.

Q.  a) State and explain superposition theorem 3
b) Find the equivalent resistance between A & B 3
50 B
¢) Find average value of the shown waveform 3
— —> Wk
21
d) Explain the working of 1-phase transformer & derive its emf equation 4
¢) Derive the condition for resonance in series R-L-C circuit 4
f) Write the relation between line and phase quantities in case of star connected load 3
and delta connected load -
Q2 a) Find the current through 10Q resistor by mesh analysis . 6
Ao Lo
(ooV T J_ 50V
b) A resistance is connected in series with a coil across 230V, 50 Hz supply. The 8
current is 1.8 A and voltage across the resistance and coil are 80V, & 170V
respectively. Calculate the resistance and inductance of the coil & phase
difference between the current and supply voltage. Draw phasor diagram.
¢) Explain open circuit test of a single phase transformer 6
TURN OVER

35478
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Q3

Q.4

Qs

Paper / Subject Code: 58503 / Basic Electrical & Electronics Engineering.

55478

b)

¢)
d)
a)

b)

c)
d)

a)

2

Three identical choke coils are connected as a delta load to a three-phase
supply. The line current drawn from the supply is 15A and total power
consumed is 7.5 KW. The KVA inpuit is I0KVA. Fmd

i) Line and phase voltage

ii) Impedance /phase

iif) Reactance/phase

iv) Resistance/phase

V) Inductance if frequency is 50 Hz

vi) -~ P.f.

vii) Phase current

A single phase transformer has primary voltage of 230 V, No-load primary
current is 5A. No-load p.f. is 0.25 ,number of primary turns is 200 and
frequency is S50Hz.. calculate

i) Maximum flux induced in the core

ii) Core loss

iii) Magnetizing current

Explain the use of filter in a rectifier circuit
Explain input characteristics of CE configuration

Reduce the circuit into a single current source in parallel with single

resistance A _ o A
%_n_

3h -, 2A % =60

-1

- B

Draw the phasor diagram for the circuit shown. Also find the values of
current, V,V; and power factor.

1o ©°05H 202 O«dH GSolF

N, —>

e\, —
<4— foov, SoHn,

Explain the effect of power facter on wattmeter reading.

Explain the working of full wave bridge rectifier

Using Norton’s theorem find current through10 Q branch
ARG

| L2

Qv T

o2 L Yo

TURN OVER
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Paper / Subject Code: 58503 / Basic Electrical & Electronics Engineering.
3

b) Two impedances of Z;=(10 + j15) Q andZ, = (6 — j8) Q are connected in 4
parallel across an ac supply. If load current supplied is 154 what is the power
taken by each branch.

¢) A25KVA ,2200/220 V ,50 Hz, 1-phase transformer has a primary resistance 8
of 1.8 Q. calculate the efficiency of the transformer at
i) Full load unity power factor
ii) Half load , 0.8 lagging power factor

Iron loss is 1000 W
a) find current through 5Q branch using superposition theorem 7
M- Wh—
. 5 2050
24V
b 28 Zope T 36V

b) R-L circuit of 2Q and 0.01H is connected in series with a capacitor across 200V 7
mains. Maximum current flows through the circuit at 50Hz frequency. What should
be the value of capacitor. Also find value of current and voltage across capacitor

c¢)Show that W,+W, = P in a 3-phase star connected load. 6
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