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Fifth Semester B.E. Degree Examination, Jan./Feb. 2013
Dynamics of Machines
Time: 3 hrs. Max. Murks. 100

Vore: Answer any FIVE full questions. choosing ONE full question from each sadule.
Maodule-1

g 1 & With neat sketches, discuss the statsc eguilibrivm of the followmg
£ i) Two foree members
E i) Twao force and » torgue meambers
L i} Three force members
2 ) Four force memberns (0% Varksi
= b. A shider crank mechanism s os shown below. A force of 1000 Nos apphed W the prstan
‘.E_- when the crank is at 60° from the 1IDC. Caleulate the drving torgue 1= Alsa calculate all
_; furces [Refer FigQ L))
z ¥
« R/ @
ié AN = [
2 4
AR 10T e
T
|:1|_.1.-L'.IH|'-:I (12 Marks)
OR
2 a  Sute and explan D Alembent’s ponciple 108 Slurks)

b, The crank and the connecting rod of a venmical single cylinder pas engine running @
1800mm are 60mm and 240mm :.::i.pt:.tir:l'- The diameter of the piston 18 80oum and the
mass of the reciprocating parts s 1.2 ki At a pont during the power stroke when the prston
has moved 20mm from the wp dead centre position, the pressire on the prston 5 800 KN m
Find
1) Net force on the prson
i) Thiust in the connecting rod
111) Thrust on the sides of eyvlinder walls

Ipeartamt Mo 1 Ui compliting vear omswiers, compualsonty dossw diagonal aniss fines on e pownakimig ok pastis
Any nvenbing of ideniification, appeal to cvalunor and (o equubom sl ep,

iv) Engine speed at which the above values are zem 03 Marks)

! Module-2
3 o What s micant by static balancing and dynanue balone mig ! s Marks)
b, Four masses M, = 100 kg My = 175 kg: My = 200 kg and My = 125 kg are fixed w ihe erank
of 200mm radius and revolve m planes |, :. 3 nml 4 respechively. The angular positions ol
-l the planes 2, 3 and 4 “ilh respéct o 1 are 757 o 135% amd 2407 wken in the sime sense
Distances of the planes 2. 3 and 4 from | arc hl}f:'rnm | $00mm anel 240 mm. Dietenmigie the
magnitude and position of the balancing masses al s mdivs of 600min n planes °1° and M
located in the middle of | and 2 in the rmiddle of 3 and 4 respectively 14 Marks)

(R

4 a  For partiol primary balancing. denve an expression for the resadoal unbalanced face ot o
EIVEN Tstant s Alawks)

]




]

1]

A 5 cylinder mline CNgInE mnning ar 00 Pm hos Successive crunks gt | 44°
distance between the cylinder center line js Hiimm, The piston stroke = 240mm, length
comnecting rod = I80mm. Fxamine the engine for balance of prrmary and secondary forees
and couples. Find the aximum valies of these and the pasition of the centrnl crank gy
which these muximum values oceur. The Feciprocating mass for each evlinder i 150N

115 Marks)

A le-3

What are the distimet leatures which differeniaie Mvwheels from govemons? (02 Maorks)
Deting coefficient o Huctuation of speed and coclTicient of Muchumtion of energy. (04 Marks;
A theee evlinder single acling engme bas its cranks set equally at 1205 gng iy s il
OIN) rpmy, The torque crank angle diapram for each evele is a trionple for the power stroke
With 4 muximun torgue af 90 Nein at 60° from the top dead ventre of the corresponding
crank. The tormue on the retum strithe in sensibly zepo, Determine

N Coetficient of flucuation of apwedd

il Coelficient of fuctuation of enerpy (14 Marks)

(R
Define the following with Fespedt o governors:
1T Sensilfveness
1l Govemar E e
) Governor Powgr
W) Humting
V1 Stabilin,
vid lsochronuois ¢ OV EroT, S PTR TY
Explan the working principle of 3 simple centrifugal govermor (08 Moy )
A porter govemor has all 4 args Atkom long, the upper anms are pivoted on the axis of
rotabn and lower anns are attached 1y the sleeve ut o distunce 35mm from axis. The mass
ol cach ball is 7Kg and the logd on the sleevee is S40N. Determine the equilibrium speed for
the two extreme mdii af 20mm and 260mis ol retations, 10 Marks)

Module-4

Derive an expression for the total fnctional tomue of o conical pivor lesming considering
il wear and un oo pressire 1Y VB rlo
In & thrust beasing. the external and the miemal diznieter of the contael surface are Srim
ad 200mm respectively. The wtal axial load is 100 kN and the inlemsily of pressure s
250 kN ‘mr. The speed of the shaft is 500 i and the coefficoent of friction 0 (5
Caleulie

i Sumber of collars e Uil

W1 Power lost due 1o friction. ASSUNTING unifiorm pressiine theary 110 Marks)
OR
With usual notation, derve the EXpIessin e e 5 {10 Marks)

Helt of | DU width and 1hmm thaek s IRKSIITNG power a1 | 000 m/min, The net driving
Venston is |8 tunes the tension on the stack side. If the sufe Pemissible stress is 2 MPg,
culvulare the maximum posver that can be imnsmitted at this speed. Assume the density ol
feather as 100U kp'm' . Also caleulate the by ute max. power that can be transmi ied by this
Belt andd the spoed ar which this can be transmitted and the percentage merease in the power

i B Ma ks

: llr
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Module-58
Denve an expression for stability of 2 two wheeler negotuing a curve (18 Marks)
Each wheel of a four wheeler, rear engine auinmobile has & moment of merha of 2.4 kun
and an effective diameter of 660 mm. The rotating parts of the enging has 4 moment ol
merma of L2 kpm', The gear mtio of the engine to back axle s 317 The ening axis o
paalie] 1 the rear axle and the ¢rank shaft rotares in the same sense a8 that of the rukl
wheel. The mass of the vehicle 1= 2200 kg and the centre of mass is 350 mm ahove e road
level. The track width of the vehecle w 1.3m Determine the hmiting speed of the vehicle
around & curve with 80 m mdis 5o that all the four wheels muwmtam contact with he moad

surface. P12 Mhirksi
OR

Derve on expression for the displacement. velocity and the accelention of the allowes

when the roller is in contact with strmght ank (10 Marks

Derive an expression for the displacement, velocity and the aceeleration when the Tan face

of the follower has contact on the circular flank i 1 N ks

1ol 4
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Fifth Semester B.E. Degree Examination, Jan./Feb, 2023
Design of Machine Elements - |

Time: 3 hrs. Max. Marks: 1040

Nowe: L Answer any FIVE full questions, choasing ONE full question from each module.
L Use of design data handbook is permitied.
X Axsweme missing duta vuitabiy.

Modute-
| a. A pomtoin a struchiral member subject o plane stress as shown in Fig.Ql{na). Determine the
followme:
{1} Mormal and tangential stress on plane MN inclined at an angle of 45°.
(it} Principal stress and their direction.
{11} Maximum shear stress and the direction of the plane on which it occurs.

A0 weald Mot as sy,

T iR
-;E M i BN
_I N

A0 Ml e AoeE,
l 4
S »
5 P
Frg.Qlin) i 10 Marks)

b. A mild steel bracket shown m Fig QUb) s subjected o & pull of 10 kN, The bracket has
rectangular cross-section whose depth is twice the widih. If the allowable siress for the
matenal s 80 N'mm°, Determine cross-section of the bracket

FEDArm
Fig.Qlih) {10 Murks)

OR
2 a. A crcular od of dizmeter 50 mm s subjected 1o loads as shown m FigQ2(a). Determine the
mature and magmiude of' siress at the entical pomts.

b A gl s antvers, compalsly s diagpoel croes Sines on e remaimmg blonk pages
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A mild steel shaft of 60 mm diameter is subjected 1 o bending moment o

and torque M, If the yeld pamt ol steel in tension is 230 Nimme, find the

of the torgue without causing yvielding of shaft sceording 1o

(1) Maximum principal stress theory of failure

(1) Maximum shear stress theory of fatlure

i) Maximum distorion energy theory of farlure

Adopt a factor of safety of 1.5 (10 Vizrksd
2

A notched flat plate shown in FigiQ3(a) is subjected to bending moment of 10 N-m

Determine the maximum siress induced m The member by taking the stress concentmtion

mid aceount.
("" o o d ) M

Fig.Q3(a) L Marks)
Determine the power that can be transmitted by a shaft as shown in Fig Q3tb). Speed of
shaft is 1200 rpm, if the allowoble shear stress is 50 N/mm?.

My

d=a0

7 = Fereny

Fig.Q3(h) (10 Marks)

ik

OR
An unknown weight fall through 20 mm on 1o a coller ngidly stached o the lower end of a
vertical bar of mild steel of 2m long and 300 mm™ section. [f the maximum mstaniancous
extension is known to be 2 mm. what is the comesponding stress and the value of unknown
wenght? {10 Marks)
Asteel rod (SAE 9620 oil quenched ) is subjected to a tensile load which varies from 120 kN
to 40 kN, Design the safe diameter of the rod using “Soderberg diagram”. Adopt factor of
safety as 2. Stross concentralion factor as unity and correchon [actor for load, size and
surfisce as 0.75, 085 and 0.91 respectively, Take, o, = 10895 MPa, o, = 689.4 MPa and
o, =427 MPa. )

M
Design o knuckle joint 1o connect two mild sieel rods subjected to an axial pull of 100 kN,
The allowable stress for-rods and pins are 100 MPa. 130 MPa and 60 MPa m tension
erushing, and shear respectively. The bending of the pin 15 prevented by selechion o proper
fi. (18 Marks)
A flange coupling used 1o connect two co-axial shafls of diameter 80 mim to transmit 60 kKW
at 200 rpm, 6 bolts of M14 = 1.5 are used on a bolr circle dizmeter of 240 mm, The stress m
kev is 80 MPa ond the hub diameter is 150 mm and flange thickness 15 20 mm. Detertiing
shear stress induced m Shafi. Bolt, Key and Flange. i10 Marks)

2af4
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OR
A horrantal plece of commercial shafling 5 supported by two beanngs 1.5 m apart. A
keyed gear 207 mvolute and 175 mm in diameter-is locuted 400 mm to the left of the neht
beaning and is driven by a gear directly behind it A 600 mm dismeter pulley is keyved 1 the
shaft 600 mm to the right of the lefi benring and drives a pulley with @ horizonml belt
directly behind it, The tension rate of belt is 3 to 1. with the slack side on top. The drive
wansmits 43 KW at 330 mpin. Take Ko = K; = 1.3, Caleulate the necossary diameter of the
shaft and angulor deflections in degrees. Use allowable shear stress 40 MPa ond
G =80 « 10" Nim* (200 M ks )

Maodule-4
A double niveted lap joint is 10 be made between 9 mm plates. If the safe working stress in
tension. crushing and shear are 80 N'mm'. 120 Momm® and 60 N'mm” respectively, design
the nveted joint. P10 Marks)
Determme the diameter of nver for the joint shown in Fig. Q7i{b}. The allowable stress in the
rivets is 100 N/mm?.

| e
LAl
T__ —I'EI {}:'
I !
—+—1—+P ©;
il o
!:. )
Fig.Q7(b) {10 Murks)
OR

A plate of 80 mm wide and |5 mm thick i joined with another plae by:a smgle tmnsverse
weld and o double paralle] weld. Determing the length of paralle] filler weld if the jomt is
subjected w hoth static and fatiguc loading. Take o, = 90 MPa; t = 55 MPa a5 the allowable

stress and stress concentration factoras 1.5 for transverse and 2.7 for parallel weld
0 Marks)

Determine the size of weld required for an eccentrcally loaded weld as shown in Fig OSib)
The allowable stress in the weld 575 N mm”.

e et ol i
‘if'ﬂiﬂ
' -"J
|
| iy ® e |
|
Fig.Q%(b) (HE Marks)

jofd
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Module-3
g A bracket shown m Fig.Q9{a) cames & load of 50
permissible tensile stress -1 the bolt material is 200 Nimm’

kN, _'[I'currn:nu.- the s2¢ r_-fh:i

1.4 1.1

B s %2 .
T " I I.l o ral i : il
T
X
"‘t Criied
4 \
N
| | LRT
- — 1|
: Fig.O%ia) {1l ¥larks)

b. A bracket is fixed 1o the wall by means of four bakts and lo
Calculate the size of the bolts. If the lond 1 10 kM and allow

material 18 40 MPa.
i es

o |
I i

el |

ff @; VAT

Fig 9(b] {1 Marks)

1 o A flateireular plate is used 1o close the fanged end of 0 pressur
300 mm. The vessel camies & flinid at a pressure of 0.7 N/mm-

to miake the joint leak p

wvesse), Fimd the size of holts so that the siress i the bolts is not o éxcoeed 100 Mimim”

- om W

dald

aded as shown n Fig 2siby
shle shear stress m 1he bl

¢ vessel of intemal diametet
4 soft copper gasket 18 used
coof, Twelve bolts are used 1o fasten the cover plate ont pressure

{10 Marks]

b, Derve an eXpressin fivr toTgue required 1o pse 2 lond and lower a load 11 power SETEWS
L Miarks)
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Fifth Semester B.E. Degree Examination, Jan./Feh, 2023
Automotive Fuels and Combustion
Time: 3 hrs. Max. Muarks: 100
Note: dmswer any FIVE full guestions, choosing ONE full guestion from each modile.
: Madule-1
2 1 a Writes short nite on
E- 1} Bio-Energy ) Synthetie fuels {10 Narks)
z b, Explam the following |
.; i) Cracking 1) Polymerization i) Flash and fire poimt i) Diesel indes, P10 Marks)
£
B2 O
ES 2 o Explan briefly solar energy and Gieo-thermal energy with block dugram (10 Misrkosh
3 5 b, Explan with nent sketeh, the refinmg process of petroleum (06 Marks)
& - ¢ List the vanous propenies of hgwid fuels. Explain any two in bi el {04 Marks)
T s
%= Muodule-2
= E 3 a Describe briefly properties and rating of fuels n [ engmes 18 Marks)
g & b Explam the fuel gis analvsis by gas chronutogruphy 10 Marks)
=3
£
;; = (R
i 4 o Explamnthe working of Orsat Apparatus with g nemt sketch {10 Marks)
3 £ b. Explan the production process of Biodiesel List out the sdvantages and disadvantages of
= 3 hiodresel 10 Marks
= H
kg
iz
- -E Module-3
EE 5 a Discussthe effects of engine variables on ignition lag (10 Marks)
i E b With neat sketch, explain the stages of combustion in 5.1 enaines {1 Marks
5=
£
E LE OR
E:*g 6 a. Discuss the effects of engine varables on Hame propagation {10 Marks)
i E List the different vpes ol combustion chamber Explan any one with near sketch. (00 Murks)
= ¢.  List Lhe different effects of detonations and comrolling methods of Lhe same. it Varks)
8
F -
il Module-4
P 7T oo What s dynameimeter” Explain with 2 nest sketch of Eddy curremt dyiamiometer, (10 Marks)
) b A G-cylinder petrol engine operstes on the four-stroke ¢vele The bore of each evimder s
F T0mm and the stroke 100mm. The clesrance volume per celinder 2 67em’. Al a speed ol
E Iublrpm the fue! consumption 1s 19 Ake'h and the torgue developed is 1408m. Caleulne
= 1) the brake power i) brake mean effective pressure 1) Brake thermal efficiency 11 C.V of
the fuel is 43000 kI'Kg ) Relative efficieney on a brake power hasts assammg the enzine
works on the constant volume evele. Assume r= 14 for air P00 Markss
| of2
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OR
List the basic measurement
easurenent
A s cTgine wiorkime on the
hour test rum. Cylinder diamseter 2421
| 35m. Nt Toad on brake 12365 ©average ypeed 126
+2  mep of ndsator cards T Shar. gas used 13m’ wt 158°C and 7
lower calorifie vidue ©f gas da000k]m’ ar N TP cooling
rempermture 25°C. Outiel lemperatire AlrC Deterunge
i1 The mechanical efficency
il The gas consumption i m' at N TP per ip hour
i The indgated thermal efficiency
Wi Draw up a heat balance: for the engine on minule basis

constant volume eycle gave

Maodule-=5
ting combasiion in dual foel engines

[igeuss the five fictors affec
m of multituel engine

L-aplamm modificatsn required Jor fuel syste

OR

[Visciks the working of dusel fue
Wi hat are the medification recuited 1o use CNG as

AR E

i
g o | B

of engine Testing, Explin briefly Fuel

the following resulis during &
dismeter of brake wheed
“rmp, average ¢xplanation per minute,
771 mm of mercury pressure ;
water used 625Ky, inlet

o Stroke 4%em, effective

| engime. State s advantages and disadvantages.
figel in diesel engime”

L

{10 Muarks)

Ui Marks)
P10 Miarks)

(18 Marks)
(10 Marks)
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Fifth Semester B.E, Degree Examination, Jan,/Feb, 2023
Automotive Transmission

Time: 3 hrs. Max. Marks: 100

Nate: Answer any FIVE full questions, choosing ONE full question from each module.

o
h

o

.

Module-1
Explain design details of cone clutch bised on uniform rate of wear 110 Marks)
A multiplate cluich is o be designed for a motor cycle whose engine develops niaxmim
torgue of 3 Nm at 35300 spim. The external diameter of the clutch racing 15 limited w0 100 mm
and the inner chameter may be assumed W be 0.6 nmes the external diameter. The masimum

tatensity of pressure may be takes as 80 kPa and p - 03, Caleulate the number ol plate.
(10 ¥iarks

O
Skeich apd explan the construction and working principle of centrifugal chetch. (10 Marks
Sketch and explan the construction and working principle of vacuum operated clutch

(10 Marks)
M Ie-2
sketch and explan the copstructhion and working panciple of Mlead ywheel i 10 Marky)
With the help of graph, thscuss the perfirmanee charaetenstics of a lorgue converte
P1m Nlarksl
OR
What 15 pmidirectional clutch? Explam any twa 00 ks
Explam 3 and 4 phase torgue converter with sketch and write the advantages, (1l Marksi
Module-3
Briefly discuss the vanous resistimee o mofion of the sutomobile, How can there ressstance
be minimized? (10 Marks)
Explain the following :
(i) Traction and tractive effon
(1) Aceeleration grade ability
tiit) Draw bar pull (10 Marks)
OR

A motor vehicle weigh 79755 N and iis engine develops 14.7 KW at 2500 rpmi. an thas
engine the road speed of the cor on the top gear s 6b37 km'h. Bothom gear reduction s
15:1 and the efficiency of transmission 1= B8% on wp and $0% on botiom pear. The
dimmeter of tyres 15 0L762 m and the projected tront area of the vwhicle 15 1.1 16 m’. The

coefficient of mr resistance 15 0L03 14 and rosd resistance 1s 0023 N (10 %larks)

Skeich and explam the construction and working principle of 3apecd synehromesh gem

b (10 Wnrksl
ol

10
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The input shafl of an ¢pcyelic type of gear box has two sun wheels ¢ach with 25 tecth
sphned w the shafi, Their comesponding angular ring have 100 tecth cach. The outpul shafl
has o sun running free on that shaft with 40 teeth while the corresponding annular ring has

20 eeth, Caleulae the direct, second and reverse gear ratios. (06 Marks)
Explain the: basic principle of gpicyelie transimission. {1k Nlarks)
Briefly explain the pronaple of simple epieyele gear trn with sketeh. Show that more
number of gear ratios are possible from i, 10 Marky)
OR
What 15 overdnve? Expluin its use in automobile, {10 Marks)
Explam the construction and warking of the Wilson planetary transmission. (10 Marks)
Module-5

Explamn the functioning of the hydraulic control in an epicyelic planetary géar system.

(10 Murks)

Write shon notes on:
ith Constunt displacement pump and constant dsplacement motor

(1) Wanable displacement pump and variable displacement motor, (10 Murks)
OR
With a neat diagram, explain the working of Borge Wamer automatic transmission system,
{18 Marks)
Explum the basic working principle of hydrostanc dnves. (10 Marks)
TEER
£

11
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Fifth Semester B.E. Degree Examination, Jan.J/Feb. 2023

Hydraulics and Pneumatics

18ALSH

Miax. Marks: 100

Nuote: Answer any FIVE full guestions, choosing ONE full guestion from each module

B o

o

: Mgdulﬁ-l
Define Pascal’s law with neal-sketeh

Exploin pumpmng theory,
With neat sketch, deserbe the vanabis displucement pump (any one)

R

List and briefly explam linear hydrulic actustors of single acting evlinder ivpe.

Dvscuss classification of positive displacement pumins with advantages.,

- Madule-2
Explain 32 < way vaive DCV of 3 ports and 2 position.
List and explamn the desirmble properties of hydraulic ols:

0OR
Chscuss the pressure compensated flow contro! valee with neat sketch.
Classity the filters in hydrsihe systen.
Explain Beat ratio amd Baar efficieney.

Module=3

What is regeneratvecucunt” Discrete wath meat skeich
[nscuss the double ncunyg hydraulic eylinder with skewh

ORr
With neatsketch, exp lum plof operated pressure control valve,
List hydmulic sccumulutors and explain spring losded secumulator,

[hscuss the advantages and disadvaniages of compressed ar,
Explam with skewh e papper valves.

0OR
C lassify lhn_g._i: cylinders and explain bricfly any four.
Drescribe Quick Exhanat Valve with ine diagram.

Module=5

Discuss the applicaticns of multi<yl nders of coontnated motion comral type
Explamn principle of cascade system.

KR
Write noles on:
Relay a. Contmctor
Contral Valves {speal/flow; d. Sequental motion eontn!

fie Mk
i Viurks)
(08 Markyl

(10 Yiarks)
(10 Viarks)

{10 Marksj
{140 Marks)

{10 Macks)
(1S Mk
G Aarks)

{10 Marks)
(10 Aarks)

(1 Yiarks)
{10 Marks)

1180 Marks)
(18 Viarks)

(1 Yiarks)
(h Viarks)

10 Marke)
18 Miasks)

(2 Madks)

12
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Seventh Semester B.E. Degree Examination, Jan./Feb, 2023

Finite Element Modeling and Analysis

r

Time: 3 hrs. Max. Marks: 100 '
Note: Answer any FIVE full guestions, chooxing ONE full guestion from each module.
Module-1
1 a  Denve the equilibrum equation for 3D elastic body {1 Marks)

b For the spring svstem shown m Fig Ql(b). Using principle of minimum po. mtial energy,
determine the Nodal displacement take F; = 70N and F; = 08N
B, = S wa e

h.:_‘.'uﬂ."rruﬂ

o

W, = S e,
Fiz Q1ib) (10 Marks)

OR :
1 & Withneal skeich, explun plane siress and plain strain. AlSo state the assumptions. (10 Marks)
b A bar of length L. ¢ross sectional Aren A and modulus of elasticity E. & subjected 1o,
distribuited axial load g = cx, where C 15 2 constant-as shown mn Fig Q2(b), Determuine the
displacement vl the bar ai the end using Ravieigh = Ritz method

/"_,E- Fﬁ'ﬂ

> 2
Z _L)
gLy ¥
]
5 L
_t
> .
Fig Q2ib) {10 Marks)
1 g Use the Culerkin's method to obtain the approximate solution of the differentinl equation
::‘r — 0% =5 0 < x < | With boundary condition w0} = v(1) = 0. Take the trail functions
]
as Nyl =xix = 1) and Ns{x) = X - I i 11 Mlarks)
b, Explam basic steps mvolved m FEM i 10 Marks)
OR
4 Explain the stiffness matrix. Derive the stiffness matnx for the Bar element (10 Marks)

o =

Derive the shape functions for Lmnear bar ¢lement in natural coordmates, (113 i 10 Marks)

| of 3

13
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Determine the Nodal displacement vector for the bar shown in Fiz Q5{a), usmg penalt
approach of handling boundary conditions.

Pl“"". i e 2 il

E = 3 P = 40008
z = < A= 1600mm
{a E As = B00mm’
y | L E = 80GPa
B = 2100Pa
e
Fig Q%(a) (10 Marksi

solve the following svstem of simuliapecus eguation by Gaussian elimmation method
Xy — 2%+ fix; =1
2Ny + 2+ 3xp =3

—Hy+ =12 (10 Marksi
OR
Define Truss. State assumptions mode in analysis of trusses (04 Marks)

For the two bar truss:shown in Fig Q6(h), determine the nodal displacement and the stress in
cach member Also find the suppont reaction. Take E = 2000GPA

Fig C6(bi i 16 Marks)
Module-4
With line diagram, ¢xplain isoparametric sub and superpammeleric ¢lements, (10 Marks)
Derive the shape functions for a three noded quadratc bar elemwent. (10 Marks)
OR
Derive the shape function tor two moded bar element (one dimensional) usmg Langrangian
polynomial (10 Marks)
Write a short nole on {10 Marks)

i} Properties of shape functions
i) Langrange interpolation function

Jafi
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Module-5
0 . Fig Q9 shown a simply supported beam subjected 1o a uniformly distributed load, obtan
the maximum deflection. Take E = 200GPaand | = 2 = Iﬂf,'n‘un*_ H_;___m:_
(gl "ﬁ? mﬁﬂcm-r“}“ - s
i AN PYTA .
// AGH M T 'L

] g PG s P
-L D:Em:_ nE EROA : .
) Lull"' s '-1_'|J|" o - rl’

t | P 4

Fag Q%) {1 Marks)
b A uniform eross seetional heam is fixed ot one end supported by a roller at the other end.
A copcentrated 20KN s applied at the mid length of the beam as shown in Fig Q%(b).
Determine the deflection under load. Toke E = 210GPa and = 2500 mm’

Do R
% l
p——ts ;Q’
Fig Q9(h) (10 Marks)
OR
10 a Obtain differentinl equation lor 1D Heat conduction. (06 Marks)
b, Explon Hest transfer i thin fing (04 Marks) |

¢ Solve for temperature distribution i the composite wall as shown in Fig Q10(c), using 1-D
heat elements. use penalty approach of handling boundary condition. :

o4 K: = 20Wim*C
T o T N e Ky = 30 Wim*C
Ki= 30 Wm*C

T, = /0°C
h=28Wm'C

R S
=k ¥ ﬂr'-:; ﬂ#:.’
Fig Q10(e)

{10 Slarks)

R
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Earth Moving Equipment and Tractors

Module-1
1 & List out the types of earthmoving equipments, with their respective applications

b. Drow a lavout of Dozer and explun about different components,

] 1
2 a  Explain the working of ollowing with hine diagrams;
i) Excavator i) Roler.
b, Thscuss about the specal leatures ol Tractors with .'Lpp|h|..'u.11|m:-.

SO, will be treated os malpractice

Module-2
Compare track type Vs wheel type vehicles
Explam the following systems adopted in carth moving vehicle engines
i) Turbochargers
nm  Afler conlers

o

(8]
4 a Explan the undercarriage components ol i frack tvpe velucle, with ther Ranctions.

b, Discuss the following
1} Rubber spring suspenson
) Al Spring suspension

Module-3
§ a Namethe types of transmissions and explom any one type with sketch
b, Explamn the hydrosinfi mechanism

OR
& a Compare single reduction Vs double reduction drive systems
b, Ihscuss the functions of P10 shaft with sketeh

lodule-4
7 a. Listowt the componenis of hydranhc system and highlight thir functions i briel

Any moveabime of (dentifbeation, appeal wy evahiston and for cguanons wintlon eg, 4248 =

b. Explain the functons of following in hvdroolic svstom
1 Flow control valves
1 Darectwm control valves
miy  Pressure control valves

Imperrtant Mote - 1, On completing youranswers, compulserily dr diagonal cross Hnes on the remaning blank pages

| li'lr: i —— N
' B.LEC.E ASSOCIATION=
il WACHAMNA PITAMBHA
ll GR P G HALAKATTI

Rakee ZLIATem
T ————y = T

SALTA2

Time: 3 hrs. Max. Muarks: 100

Note: Answer any FIVE full qguestions, choasing ONE full question from each module,

10 Alarks)
(10 Mharks)

i1 Almrks)
(10 Marks)

i Wiarks)

(14 Marks)

i1 Miarks;

iV Almrksd

{12 Marks)
{08 Marks)

100 Marksi
{00 Alarks)

10N Marks

(12 Maarks)

LUl _EGE OF ENGINEERING 7
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OR

Write short notes about;
1) Hydrubie motors .
i) Hwdmulic cylinders. {08 Marks)
With the aid of o neat sketch, explain the working of depth and droft control system.

{12 Miarks)

Iiscuss about the erterion for selection of carth moving equipment based on the type of

sl (10 Miarks)
Explaim the procedure of caleulating the operating capaciy and productivity of a balldozer.
{10 Marks)
OR
LExplain the types of maimtenance, state the advantages and diszdvantages (10 Marks)
Discuss about the saliety measures adopted in earthmoving equipments. (10 Marks)
TEER
2 ol2
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Operation Research
Time: 3 hrs, Max. Marks: 100

1 &
L]
2 A
b
¥ a
h

Note: Answer any FIVE full guestions, choosing ONE full question from each module.

Module-1
Describe the Operaton Rescarch and state ins uses (16 Marks)

Old hens can be brought at Rs 50 each but voung ones cost Bs 100 gach. The old hen lay 3
ces per week while young hens lay § eges per week Lach egg cost Rs 20 A hen cous Rs 8
per week o seed. I a person has only Rs 2000 w0 spend for hens, Formulate the problem Lo
decide how many of each kind of hen should be buy” Assume that he cannot hold more than

40 hens. (10 Marks)
OR
State the steps mvolved in Simplex algonthm (10 Murks)
By Graphical method, solve the following LPP
hhl?i. :': == 3!| T -I!;: o
Subjected to Sx; — 452 < 200 B L 0.F. ASSOCIATIONS
3xg = A5 = 150 i VACHANA PITAMAHA I,
Sxg +adxs = 100 R P G HALAKATTI
Bx) +4 o 80 % LU _EGE (3F ENGINEERING -
HX] A2 e LIEHARY FijhTe- :
%1 . Xy =4 — Ry~ (10 Marks)
Module-2

Obtam un inial basic feasible solution to the following transporstion problem usmg the

matriy mmmize method

B[ DD [ D] | ! "ﬁum'rh
B s ENEAEIEY
Oy (4|3 [2]6 h |
| o |o|2[2]1[ 10
Demand | 4 [ 6|86 M

{10 %larkss
Obtain the mual basic feasible solution of a ransportation problem using ~North - Wesi
corner mile whose cost and Rim requirement table is given helow |

“I’IE[I‘I U:;ﬁlllnnhnn ENEaer ‘suppl\.
O | 1.| L :’:. _—
0: y 31 38
| AR 5 -+ 7 7
, iF i [ 2] 14
B T
Dhermaind 7| L T I
34 ™~

5 = k. 4 i . X .

{10 Marksh
(R

| of 3




8. Solve the following Assignment problem.
mE TIE_J

(10 Marks)
b Differentiate between Transportation problem and Assignment problem {10 Murks)

Module=3
@ Ina Public telephone booth, the arrivals on an average are 15/hour. A call on an average
takes 3 munutes. 1 there is just one phone, find
b The expecied number of callers in the booth at any time

i The proporton of the time, the booth s expected o be idle 104 Marks)
b Stue the steps involved in the Gomory's cutting plane methad for pure PP problem.
{16 Marks)
OR
Laplain the components that describe o queuing system (20 Marks)
Module-4

a  Construct o networks for the project whose activities and precedence relationships are given
behow

Actwity A|BICID]E] F [G[H][ 1
| Immediate predecessor | - | A | A ] - I'EIIiH{'IE FID|GH
(10 Marks)
b Differcntate between PERT and CPM. (10 Marks)
OR

The following table shows the data refated to seven betivities of o project

Activity | Preceding Actiy ity | Time
) o THEM S
A | Nome J4]6]8
B A |6 1o]1d
1 % A 8 | 15] 22
LD | B $1915 |
| E C 10114 18
=EiIss A HERER
G | B, EF a0z

11 Draw a PERT Network for the activity shown in table,

i Prepare the schedule orithe 7 actvities.

i Fined the ertwcal path and mark the path of the Network.

Wi ITa dead line ol 47 days for completion of this part of the project, determine the probability
that i will be completed in 47 days. {206 Marks)

2ol d
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9 A Company has six jobs A to F. All the jobs have 10 go through two machines M-1 and M-2.
The time required for the jobs on cach machine is given below, Find the optimom sequence tha

minimized the total elapsed time.,

| Job [ATB]

: ﬂ-{aﬁhuﬂ 1) 1 hours |1 ]4
| Machine (2) m hours EAE:

10 a. Solve the following game
H

Fd. =4
Al
-4 4

b.  Solve the game whese pay O matrix 15 given below

=" S S | S 3
- - S L 2

-4 -3 0 =2 @
L5 3 -4 2 -4

Jafl

=1

S
| f

1200 Marks)

(10 Slarks)

L1 Mlarks)
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Seventh Semester B.E. Degree Examination, Jan,/Feb, 2023
Engineering Economics and Cost Estimation

Time: 3 his. Mlaxn. Marks: 116

Nate: |, Answer any FIVE full questions, choosing ONE full guestion from each module,

6 & Wh are the different methods of depreciation charges™ Expluin any two of them, (10 Marks)
b. A CNC machine costs Re30.00.00K) 15 estimated to serve for § vears after which ns salvage
value is estimated to be B=.2.50,000. Find;
(1) Depreciation fund at the end of the 5% vear by fixed percentage method
() Book value of the machine after 4™ year and 6" year by declining halance method,
10 Aok

é L Use of interest factor tables ix permined.

3 Module |

E 1 o Definethe ﬁhlln'-l-':ng cennoimie terms,

z (1} Boonomie goods (it} Uil {11} Value in exchange

E {iv) Price and wealth fvi Rent and Prolit L0 Marka
&E b.  Bretly explam the law of demand and supply. 119 Marksi
23
x5 OR
E"x 2 2. Explam elasticity of demand and supply. What are the factors influencimg the clasticity of
E E; demand and supply? i 1 Mlarksi
E i b. Explain the law of returns and low of substitution with examples i 10 Marksh
£1
3 Madule-2
£z 3 a Define money. Explain the functions of money, P10 Marks)
= § b, State and explam Giresham's law. What are the hmitations of this law? {10 Marks)
&
52 OR
5:',1; 4 a  Define prmeple of taxanon. Brietly explain different Kinds of tives. (10 Marksi
4 b.  Wnite short notes on:
E% 1y Value of money
oS () Vehicle msurnce
§ % (it} Index numbers (10 Mk
£
EE Module-3
g E 5 o Explam the mierest mite from borrower’s and lender’s point of view with cash flow dizsaranm
B 110 Mavks)
E ‘I_;: b, A person takes o loon of Rs 10000 from 8 HRDFC bk at fnterest of 10% PA Find the
E_E amount of:
3 E" lfl? Interest is compounded annually
iz in)  Interest is compounded hall vearly
Ez (ui) Interest i compounded quarieriy
E E (iv)  Interest s compounded monthly (assume 1 = | vear) (18 ATarksh
-
e OR
¥
=
3
=

| nf 2
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Module-4
7 a.  Explain the componnts of cost. {10 Marks)
b, A MICO fictory produces 500 spark plugs 2 day involving direct maicnal costs of
Ry 40000, direct labour cost of Rs. 35,000 and factory overhesd of Rs 10,000, Assuming i
profit of 5% of the selling price and selling overheads 1o be 30%% of the lactory cosl

Determine the selling price of one spark plog. 110 Marks)
OR
& A company has three proposals for expanding its business operations. The details are os
follows:
| Alternative | Initral Cost | Aoniual Revenue | Lifie (years] |
Y 25,00,000 200,000 0
A 000000 | 600000 | 10 1
A 000000 | 10.00.000 10

Each allernative has msignificant salvage value at the end of its life, Assuming an mieres|
rute of F5% compounded annually. Find the best alternative for expanding the business
operations of the company usig the annual equivalent method (10 Marks)

b, The cost of the machine is Rs.6100 and its serap value is Rs.100. The mamienance cost
found from expenience are as follows:

Y eur _L_E:|3=i§ﬁlﬂ_!
Maintenance cost | 100 | 250 | 400 | 600 | 900 | 1200 | 1600 | 2000 |
When should the machine replaced? (18 Marks)
Module-S
9 u Uefine book keeping. Explun the systems of book keeping- (10 Marksh
b. Fillowing is the financial status of u company &s on 317 March 2021,
g"“‘lﬂ' debtors Rs. 100
| Cash m hamd Rs. 2210
| Bank foans R 4000
| Bills payable s, 20,000
Lty shires Rs. 1,13.000
| Land and buiblings Rs. 50000
| Plant snd mochinery R 90,000
| Inventoncs Rs. 15,000
| Creditors - | Rs 30,000 |
:H_J_l_rlll_i_l_.':ull.mu::_ 1 Ra l6N0
Prepare o balance sheet as on 317 March 2021 (11 Marks)
OR
W oo Peline cost estimation. What are the objectives and funetions of cost estimation” (10 Marks)
b,  Expluin the difterent sieps involved m estimating procedure. {10 Marks)
L O O
lor2
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Total Quality Management
Time: 3 hrs. Max, Muarks: 116
§
Note: Answer any FIVE full questions, choosing ONE full yuestion from each module.
Module-1
1 a  Listout benefits of mplementing TOM (10 Marks)
b, With a neat diagram, explain framework of TOM {10 Marks)
OR
2 a  Explain briefly characterstics of Qualny leaders (10 Marks
b Brefly explan the Customer perceplion of guality feadback using Customer's complaints
10 Slarksi
Module-2
A o Sketchand explam Juran's Trilogy (10 Marky)
Explam with neat duagram, PDSA cvele for continuous improvemen (10 Miarks)
(R
4 a  Enumerate the Kazen and six sigma (10 Marks)
b What is FME analysis” Explain the stages it {10 Viarks)
Module-3
§ a Explain briefly the Why — why forced field analysis. i1 Murks)
b, Brelly explaim the Affinny diagram and Interrelatonship dimgram 10 Mirks)
OR
6 a Brefly explain the Tree dugram and mutrix diagram i 10 Marks)
b Dhscuss briefly the Activity network diagram and Prioritization matrices {1 Marks)
Module-4
7 o Write the Scope of Human Resources Management _ leading practices {0 Marks
b, Briefly explain Recruitment and Career development (10 Marks)
OR
8 a Brelly explain the Trammg and Education {10 Muarks)
b Dhscoss the Health | Safety and Emploves well beang (10 Marks)
adule-5
9 a  Explun with neat diagram, Paratodmgram M Marks
b Write note on Fish bone diagranm and histogram {1 Marks)
(R
10 a  Waha graph, explain the Seatier diagram (10 Marks)
b, Explam briefly Contral charts and types of Comrol chans 10 Marks)

W W W
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Seventh Semester B.E, Degree Examination. Jan./Feh, 2023
Automotive Engineering

Time: 3 hrs, Max. Marks: 100

1 9
b
.

r
b.

3 =&
B
e

4
b
.

S a
b
L

B
b
.

T n
b,
2,

B o
b,

Nate: Answer any FIVE full questions, choosing ONE full question from each moduls.

Module-1
Differentiate between spark ignition and compression ignitioh engines {8 Marks)
Diascuss the mir-fuel mtio necessary for $1 engine at vanous operling comndiions. (08 Marks)
Define cetane number and octane number of fue i04 Marks)
(R
Discuss vanous abnormmal combustion in spark ignition engine (10 Marks)
With suitable sketch explain actual valve timtipg dingram for stoke S engime. {1 Marksi
Module-2
With sketch explain forced circulation water cooling system s Marks)
Discuss the adoptabality of ethanol in 5.1, and biodiese! in C.1 cmgine. (00 Marks)
Highlight the imparmance of lubncaton. (14 Marks)
OR
Explain thermosiphon conling system, (05 Murks)
With sketch, explain splash Tubrication sysiem. 105 Marks)
With sketch, explain common rml injection systein. {10 Mlarks)
Module-3
Discuss the limitation of conventional ignition system (05 Mirks)
Explam the energy requirements for ignition (05 Marks)
With sketeh. explain buttery ignition system fior Multi Cylinder Fngine. 1 Mk
0OR
Discuss the vanous methods of supercharging. (10 Marks)
Differentiate between naturally aspirated engine and forced indiction 106 Marks )
E!.Fﬂ:lin the terms rbo I'.l.lf| and blow down CHETEY 104 Nlarks)
Mauodul
[hscuss the necessity of gear ratio in ransmission, (04 Marks)
With sketch explain Smgle Plate Clusch, (08 Warks)
Explain the operation o fantilock braking svstem (0% Marks)
OR
Discuss the necessity of cletch i transmission, Highlight the different principle used i
¢lateh opemnon. P10 Viarks)
In detail explain different braking system. i 10 Alarks)
laft2
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Module-5
In detail explam automotive emissions und their source of genermtion, (1 Marks)
In detail discuss the vanous aspects of catalyvtic converter and its use to reduce HC. CO and
NO), emissions fn 10 engine, {10 Marks)
OR
Relate the HU, OO and NO, enussion leve] f sar-fuel matio used in varous Engme opeming
comditions. i1 Marks)
Discuss the effect of exhaust gas recireulation on enussion and engine performance.
105 Marks}
Disciiss the sl ffect of automotive emission on cnvironment. {05 Marksi
L B B
2of2
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