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Q1 Choose the correct option for following questions. All the Questions are
) compulsory and carry equal marks
1. ¢
What is the Laplace transform of J'sin Sudu ?
0
Option A: 5
0 (s2 + 25)
Option B: 5
s (s2 - 25)
Option C: 1
s (s2 - 25)
,’ Option D: 1
s2+25
2. Find value of b,in the Fourier expansion of function f(x)= (2—-x2) in the
interval (0,2).
Option A: s 2
=+
nmw nrm
Option B: /)
nz
Option C: 4
nm
Option D: 4
2 3
nr

’ 3.

If f(z)=e" is an analytic function, then real part is given by

Option A: | ¢*cosy
Option B: | COSY
OptionC: | —¢*siny
OptionD: | siny

4, L[ 1/(S+2)*]
Option A: | e £* /3
OptionB: | e .t*/6
OptionC: | e £3/6
OptionD: | e .t> /6

&

5. If f(x) = cosx defined in (—m, w)then the value Fourier coefficient b, is
Option A: | 0
Option B: T
Option C: U

(n?-1)
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Option D: 2
——[(-D"* -1
=1l
6. A function(x, y)is harmonic if and only if, .
Option A: | 4 _ + u, = 0
Option B: U, +u, = 0
Option C: Uy, +u, = 0
Option D: U, —u, = 0
7.
Find L"[ Ll ]
s°+16
Option A: | 4.sin4t +cos4t
Option B: | cos4f +sin3t - " &
Option C: | 3.cos4t +sin4t
Option D: | sin3¢+ cos4t
8. If characteristic equation of matrix A of order 3x3 is A* - 3 A% +3 & -1 =0. Then by <
Cayley Hamilton theorem A™ is equal to
OptionA: [A’-3A?+3A-I
Option B: | A2-3 A - 31
OptionC;+f 3A2-3A-1
Option D:-. | A%-3 A + 31
9. The Laplace Transform of t.¢*
Option A: 1 ]
s
Option B: 1
2
(s—a)
Option C: 1
(s +a)
Option D: 1 _
S 5 . \’-\
10. The equation of one dimensional heat flow is given by
Option A: ou ,0%
ot o’
Option B: | 52, , &u
o ot
OptionC: | 5%, o%u
o
OptionD: | 5, [ u u
a o .
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Q2 Solve any Four out of Six5 marks each
(20 Marks)
Solve 2% = 2 —=0 by Bender-Schmidt method, given u(0,t) =
A 0,u(5.8) = 0,u(x, 0) = x2(25 - 12 ) Assume h=1 & find the values of
u up to t=3
B Using convolution theorem find inverse Laplace transform of
3 v
(s2+1)(s%+4)
| Find the Laplace transform of cos?.cos2¢.cos3¢
Using Cayley-Hamilton theorem, find the matrix represented by
211
b A 54" + T4 345+ A ~54° +84% 24+ where A=|0 1 0.
112
. l 2 2 G =1 kx . .
E Find £ such that -2—10g (x . )+ztan | — | 1s analytic.
J
F Find Fourier expansion of f(x) =x* in the interval (0, 2n).
Q3 Solve any Four out of Six5 marks each
(20 Marks)
A e D
Finc- L {( (sz+4s+8)}
B Find Half Range Cosine Series for f(x)=x; _0<x<2
G Find the orthogonal trajectories of the curve is
e cos y —Xy =¢ :
D Solve g—% = Z—t = 0 , under the conditions
u(0,t) = 0; u(1,t) = tux,0) =
h=% (one ~time step) using Crank Nicholson’s method
E 2 2 1
Show that {; 3 |is diagonalizable. Determine transforming and
LD
diagonal matrix.
F Find L.T. of the following functions:-
(D) te~*tsin3t (ii) <[cos(2t) = cos(36)]
Q4 Solve any Four out of SixS marks each
(20 Marks)
A Evaluate f0°° et sin 2t cos 3t dt
B Find Fourier series of f(x) =x*? in the interval (-r, 7). Hence prove
2
that She + e ==
C An elastlc stnng stretched between the fixed points (0, 0) and (1, 0)
initially in the position y=Asin ( mx) and released from rest. Find the
displacement y(x,t)
D 31 N
If A= - Calculate e* and 5%
E Find an analytic function f(z) whose imaginary part is

ir.aiktclibrary.org

3|Page

e et mA A tAAAAAATIINTNAS ~AM A ACO




IR@AIKTC-KRRC

e*(ysiny + xcosy)

v 2
Find the inverse Laplace transform of F(s)= log(s‘ - ab ]
s+

u
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Time: 3 hour

University of Mumbai
; ~ Examination summer 2022
Program: Mechanical

Curriculum Scheme: REV- 2019 ‘C’ Schq;ne‘?’
Exarmnatlon' SE Semester' IV :,ﬂ. >

p P
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Choose the correct option for followmg gnesﬁqust Aﬁl v‘ﬁﬁ?@ tm@, ar' o

Q1. compulsory and carry equal marks .7 LSRR AN
1. The viscosity of liquids .......... With uﬁ.‘ 63,83 m\@@& g “’t K
Option A: | decreases BN \\ ,:j}-'
Option B: | increases s (;. R ol
Option C: | first decreases and then increases” e e R A
Option D: | first increases and then decreases“ : ‘.‘ o \’ o s
JURTER" F B 3 D :
2 Find Reynolds number if velomty of fluid i 1s 2 /s and dcnsrty of fluid 800 kg/m
and Viscosity 0.2 N. s/m is ﬂowmg through 0.25 m diameter plpe.
Option A: | 2000 LT ELF I S S SERC IR O 8 o ' o
Option B: | 200 -3
Option C: | 20 B
OptionD: |2 53 5
i, Uk '-‘-“&‘ ™ Py =
3. B eneiss 1s«!:hé*s§6 rex 16 of thet ﬁa@m@f@ e pressure force
Option A: | Reynolds.fymp AR 4S
Option B: | Mach’s ﬁuﬁib’én’ i <
Option C: Euler@@gibsr
Option D: Frqudefs ﬁ@ﬁbei k% % '; i
sl *‘ /\" : ‘4\ ,“.‘.v;.u
4. The termV’ /2g1skn own as ,
Option A5 F ooy o »;c:“““é“’g,[\“‘ TR

Option Q: E

Optios C} A
Opt;omﬂ« j - >
T Wluch property of the fluid accounts for the major losses in pipes?
Option A., Densxty3 o S f Y:,;f ..;§~‘"£~.“"-;T’;':
~ Option B: .} Specific gravrty S el
Qﬁtmn:ﬁ lescos1ty g S A J ;;?“ AT
' .quonD ‘Compresmblhty < S

lf e cbhas spgé;ﬁq grﬁwty 0.2, then what is weight density of the liquid?

=T
.  pNe

5

5 ,.,{_{35'”*"\-\

M

@’Z@?ds transport theorem establishes a relationship between

"é
mass system, Control volume system
ential equation, Integral equation -

” ~'~¥o}sﬁ&i§é;i5~t

%in—conservatlve equatlon, Conservatlve equatlon

p, alktcltbrary erg 1 | Pa g e
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Option D: | Substantial derivative, Local derjvative ‘ J eg‘ SN
Lt
o

8. The coefficient of discharge of Venturimeter lies within the Jﬁbﬁ
Option A: | 0.95 t0 0.99 . AL :f‘?f.
Option B:. | 0.8 t0 0.85 o ;
OptionC: | 0.7t0 0.8
OptionD: | 0.6t0 0.7

9.
Option A: | the top of the pipe
Option B: | the bottom of the pipe
Option C: | the centre of the pipe
Option D: | not necessarily at the centre

10. What is the graph that is repl;g&pn
Option A: | Lift-moment ratio AR A fs";gér
Option B: | Coefficient of hﬁ-coefficmgf Qi‘@ag“ atio: -
Option C: | Angle of attack-drag ratlpw, SRR Y
Option D: | Lift-angle of attack 1tE - S e

R Pl g{“?;i-}: &
Q2. GRS
A | Solve any Two &Ry 8 Shmarks.eache s S8

i. | What is Pascal law and Archlmedes Principle?.

4 ¥ LS, Y e Lo iy
ii. | How do you determination ¢f.hes wﬁis&m e i

iii. | Write short notes-ontypes S AN

B | Solve any One":& r:';’: A AT A éh-‘;f'f,}i;"’

i |‘Al mwide @@5 o &@e@&@@gﬁ \" Q:;e‘cwﬁ' 3&;‘ ter in such a way that its
plane makqsﬁgﬁ 2 $rmine the total pressure and
position _a}f\geé’c 6?3)5&5&1@ ‘v&’h@h Wiﬁ gﬁ@ $<0.75 m below the free water
surfaceq. », :t 5 SSS ST «w AL QANE ST

r;batyélocﬁy potential exists and determine

] “qﬁ@@@%b\i& ; mt@?ﬂh% ‘1oc1ty components are
0 v R

.f\?
N\
5 marks each
: snianagd non-Newtonian fluids?
Ho \%h,‘néat\ ket 2 ¥ and:construction of venturimeter
‘ i ﬁ‘&n theorem.
oSS 10 marks each
trg ﬂmgl@}hc Venturimeter shown in figure (y=pg)
AT
= 735 kPa (&) B ,, - 550 kPa
v= 9.1 kN/m?
2|Page
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Find the magmtude and dlrectlon of the resultant water pressure acting on a curved face
of a dam which is shaped according to the relation y = (x*/8) as shown in fig. The
height of the water retained by the dam is 10 m. Consider the width of the dam as unity.

il

WATER LEVEL .

10m

A | Solve any Two 5 marks each

i. | What is Reynolds transport theorem? What purpose does it serve?

ii. | Define stream function and velocity potential function.

iii. | Write short note on boundary layer separation and methods to control it

B | Solve any One 10 marks each
i. | Anoil of viscosity 9 poise and specific gravity 0.9 is flowing through a horizontal plpe
’ of 60 mm diameter. If the pressure drop in 100 m length of'the pipe is 1800 KN/m®

determine the rate of flow of oil.

ii. | Water ( P= 999.7 kg/m3 and p=1.307 x10-3 kg/m.s) is flowing in a 0.20-cm-diameter 15-
m-long pipe steadily at an average velocity of 1.2 m/s.

Determine

(a) the pressure drop and
(b) The pumpmg power reqmrement ta overcome this pressure drop

ir.aiktclibrary.org 3|Page
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1701434 / / S.E.(Mechanical) Engineering)(SEM-IV)(Choice Bage, ;

University of Mumbai
Examinations Summer 2022
Program: Mechanical Engineering
Examination: SE Semester IV
Course Code: 41223 and Course Name: Kinem

(C Scheme) g S

Time: 2 hour 30 minutes
QL. Choose the correct option for@fgﬂaﬁg } e S
(20 Marks) | compulsory and carry equal L I N5 - S BHC
1. A Crank and slotted lever meqhaﬂa sﬁL ; ;&gﬁ\ W G@n{ep‘éﬂ’w’fg e qf%ﬁo
mm between the center of @E tﬁe@ q&@ﬁ\& \Ixﬁexz@xter of fotation
of the crank. The radius o@t&@gh’k“isﬂ . Findratic Qg‘ﬂﬁﬁme Q\%euttmg
to the time of return stx; K6, <‘a B &7
Option A: | 1.5 ]
Option B: | 17.2
OptionC: | 1.72
OptionD: | 1.9 o L
2 Cam and fol}&w@x
Option A: .| Higher pairc. & ¢
Option B: | Lower Pa 55“ ‘xf
Option C: Rolh fi S
Option D:

3.

Option A:

Optlon Bw

, meer of idlers , the direction of rotation of
&) :

Do .\}n(n+‘l)/2

‘ O \‘J\o/: (\/‘»‘:', r,&v'
~, B e A 3 ) 2;
‘ Wﬁkx‘i&h of the following factor does the moment of inertia of an object not
upon

&é@ of rotation
o

ionBs 4" Angular velocity
3 LR
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IR@AIRTeRKRRG Distribution of mass
Option D: | Mass of an object
p
belt (T) is equal to
Option A: | 3Tc¢
Option B: | 2Tc
Option C: | (1/3) TC
Option D: | 4T¢ %
8. In a Davis steering mechanism the dlst,ance betWeeq’pw : fF
and the length of wheel base is (1) 260cm When the Vehleli nxovxngs a;ght path :
the angle of ( a ) inclination of track arm : ]
Option A: | 21.99 ~ ey
Option B: | 32.81
Option C: | 12.99
OptionD: | 19.33
9. Chordal action it chain’ > &7~ o o &
Option A: | Changes the velocity ratio
Option B: | Increases overall length of chain X
Option C: | Decreases overall length of chain
Option D: | Changes the center distance between sprockets
10. A gear wheel. tummg At 20;radians per second is "l}vaSb\ylth pinion turning at
double the speed;aﬁwheul If ﬂLeQength‘oﬂpaf proach is 10 mm, what will
be the slid éemy :ﬁpltcﬁﬁ '
Option A; | 600 mm/s. g
Option Bi.. |60 mim/s.
Option C: | 6mm/s -~
Option D: j
QEE: S marks each
o A
s D f' the @Nf;‘@durc to drﬁw velocity and acceleration diagrams of a "
P {four linkmechagism, -
PE S S Exlegiquble ‘black-or éhoe brake with a neat sketch.
B S8 bClﬁs%}lfyvikous fypes-of CAM and follower
Q3 | ny 1 ‘w@Q’néstlons out of Three 10 marks each
RS 5P TB:: followmg _data relate to knife edge follower. Minimum radius of CAM
PN Y mm Lﬁ?t of follower 40 mm Angle of ascent 60° angle of descent 120°
e Pangle of~dwell for the follower in the highest position 90°. Plot the
e dlsglaoemént velocity acceleration plot if the ascent and descent motion of
.. |the CAM is Simple Harmonic Motion.
B~ .7 4 Anopen belt running over two pulleys 240 mm & 600 mm diameter connects
wa parallel shafts 3 m apart & transmits 5 kW from the smaller pulley that
otates at 400 rpm coefficient of friction is 0.3 & the safe working tension is 10
’.N per mm width, Determine-i) Min width of the belt, ii) Initial belt tension, iii)
| Length of the belt required.

o

ir.aiktclibrary.org
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In a reverted epicyclic gear train, the arm A carries two gears B and C and a

compound gear D - E. The gear B meshes with gear E and the gear C meshes

with gear D. The number of teeth on gears B, C and D are 75, 30 and 90
respectively. Find the speed and direction of gear C when gear B is fixed and
the arm A makes 100 r.p.m. clockwise.

Q4. Solve any Two 5 marks each
(20 Marks) ;

A What are centripetal and tangential components of-acceleration? When do
they occur? How are they determined?

B Derive the equation for centrifugal tension

C Explain successfully. constrained motion with sketches of examples.
Solve any any One i 10 Marks each

A Two mating gears have 40 & 60 involute teeth.of module 10 mm & 20°
pressure angle. The addendum on each wheel is to be made of such a length
that the line of contact on each side of the pitch point has half the maximum

| possible length. Determine the a) addendum height for each gear wheel, b)

length of path of contact, & arc of contact & ¢) contact ratio.

B The dimensions of a mechanism as shown in the figure are as follows:

AB =0.45m, BD=1.5m, BC=CE =0.9 m.
The crank AB turns uniformly at 180 rpm in the clockwise direction and the
blocks at D and E are working in frictionless guides. Draw the velocity

A diagram for the mechanism and find the velocities of the sliders D and E in

their guides using relative velocity method.

FEX TR NS
e
Wy

AEELTF o FT
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University of Mumbai Examination 2022

Examinations Commencing MAY?22
&P C&Jﬁ O\ DQq éO Program: Mechanical Engineering
Curriculum Scheme: 2019 7
Examination: SE Semester: IV

Course Code: MEC404 and Course Name __C\ADICAM 5 et 2
Time: hour :-.':Méx,. Marks 80

o1 Choose the correct option for followmg , ést‘iﬁhs’. ] fA‘ll tﬁe’f @ue ;‘f"nns::a’ré :
’ compulsory and carry equal marks - ] £ 04
L In shearing along X axis, the image coordinate X’ 1s (th Shearmg factor along 1
X direction, object coordinates are (X Y) ) . ~ 5o
Option A: | X'=0 S
Option B: | X’=1
Option C: | X’= Y+X(Shx)
OptionD: | X"=X+ Y(Shx)

2. Combination of geometric prnmtlvcs are used for ﬁollowmg type ef modehng
Option A: | Wire frame modeling - . ; o £
Option B: | Surface modeling v -l
Option C: | Censtruetive Solid Geo‘metxy (CSG)‘: Tif -
Option D: | Parametric modehng ' e

3. With reference to the manual part programmmg of CNC Machme Tool change

and coolant off refers 165

Option A: | M03 and M07
Option B: . | GO3 and GO7}_ Rk
Option C:..| M06 and M09"”
Option D: MO6 and MO8

4, = ‘,For as b]llet havmg dia 40mm anditool is setat postionZ-1 and X40 to take Imm

| facing cut fellowed by jection ums;the line of code would be
B "‘_(vaen géra zere of the work part 18 Set:at center and last free end of the billet
~ Option A: .NQOG GOl Xsl FlQ 5 &
o IN300 Goo Z2 N
Option B: | N206 GOO Xo FIOO
N300:GO0 725 [/
Option C: VN200 GO1 X0 FIOO
1 N300:GO1.X2; f
Option D; [ NZQO G00 X I FIOO
K “NSOO ‘Gm ,zz
5 e Choose the correct sequence to generate prototype.

Option A: | STL file - CAD Model - Slicing - Post processing - Build object
Option B: | CAD Model - STL file - Slicing - Build object - Post processing
Option C: |'CAD Model - Slicing - STL file - Post processing - Build object
_OptionD: | ”,M‘\Qéfel - STL file - Post processing - Build object - Slicing

& o »150.1?, ?'Bczwr curve, having 5 control points PyP;P,P3P,, and having value of

parameter “u” as, “0” at Py and “1” at Py , the resulting equation of a this Bezier |

1|Page
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Time: 2hour 30 minutes 2ol0 S.A 1oL _ B Max Marks. 86
Q1.
20 Marks | compulsory and carry equal marks
1. Which of the following is a common apphcatlo'
Option A: | Amplifier
Option B: | Rectifier
Option C: | Mulitivibrator
Option D: | Sawtooth generator
2. Which of the followmg is a characteristics of‘an ldc,al Op Amp
Option A: | Finite voltage gain y
Option B: Finite Bandwidth
Option C: Infinite output resistance =
Option D: | Infinite input resistance . 7
3. In inverters. to make the sg.‘lppiy voltage wcgmstant
Option A: | an inductor is placed.in series with the 1oad‘“ ¥
Option B: | capaeitor is connected i n paralle@t '
Option C: | aminductor is placed 1 “parall
Option D: | capacitor is wnncciec' in parallel
Option A: Invemon foll@wed by AND gatqs B
Option B | AND gate followed: by an inverter
Option C: | AND gate followed by OR gate L L1 r,
Option D C)‘_R“éate ,f'oj_lloWéd,’by,‘ AND lgate’ By
3 MSP 430 mlcrocontloller has adual D/A converters with
e synchxomzatmn . o
Option A:* 1 8-bit ’ e
Option B: ‘1 416-bit:
Option,C:,,‘”;v 12491&
Option D; '32-—131‘%
6. 'What happens when the speed of 2 DC motor increases ?
Option A: - | Back-emf falls and line Current increase.
Option B: | -Both back emf as well as line current increase.
Option C: | - Both back emf as well as Tine current fall.
Option D: 'Back emf inc,rcase but line current falls.
Lol Typlcdl brushless motor doesn’t have
Option A: | Cominutator
Option B: | Permanent magnet
Option C: | Electronic controller
Option D: 1 F ixsdg‘éir-ﬁ'i;ifure 3
8. | Zener diodes allow a current to flow in the reverse direction, when the
Option A: | voltage reaches above a certain value
Option B: | temperature reaches above a certain value
Option C: | current always flows in the reverse direction only

i[Page
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9. Which of the following instructions means “Jump if carry (l”"
Option A: INC label g
Option B: JNE label
Option C: JNZ label
Option D: JC label

10. To turn off the SCR, which of the followmg 1s d@ne” bt 002
Option A: | Reduce gate voltage to zero SR A
Option B: | Reverse bias the gate g
Option C: | Reduce anode voltage to zero
Option D: | Reduce cathode voltage to zero

(20 Marks ) " e P e '
A Solve any Two - = L ST 5 T 5 marks each
i. Compare DIAC and TRAIC. _ e, '
il. Draw and explain astable mode of operatlon of IC 555.
1il. Draw functlonal bleck djagram é? mrcral:ontroller and explain it.. ~
B Solve any One - = 10 marks each
i. Explain UJT. trrggermg metha& of SCR in bnef with circuit diagram.
11. Draw circuit diagram and waveforms of three phase bridge inverter
with 180° conduction mode and explain the working of the same.
Q3. T e - R S
(20 Marks) AN R
A = Solve any Two. o 5 marks each
e State and prove De- Morgan S theorem
L Draw and cxplain cqulvgienst circuit of an OP-AMP.
T List the featurc of MSB 430N i
B r _| Solve-any One - 2K 10 marks each
i. & [Explain the fufictional b!oek dlagram of IC-555 Timer.

ii. - {Whatisa flip flop? Explain different types of flip flops. -

Q4. N 7
(20 Marks) Yooy o

A " | Solve any Two 5 marks each
1= | Explain‘the operation of JK flip-flop.
AN | Draw and explain first order low pars filter.

1L ) Dlj&W_ the characteristics of power BJT, power MOSFET and IGBT.
B - | Solve any One 10 marks each

1 el D,réw and Explain characteristics of DC shunt motor.

i e o ~_| Explain speed control method of tnduction motor using microcontroller.

2|Page
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