Theme Course Cr.Hrs
Theme 1: Engineering Mechanics and Engineering Materials (1&lI) 6
Materials Strength of Materials (1&I1) 6
Fluid Mechanics 3
Theme 2: Engineering Thermo-Fluid Heat Transfer 3
System Refrigeration and Air Conditioning 3
Engineering Thermodynamics (1&l1) 6
) ) Instrumentation and Measurements 3
Theme 3: Control Engineering - -
Introduction to Mechatronics 3
IC Engine and Reciprocating Machines 3
) ) Machine Elements (1&ll) 6
Theme 4 Machinery Design and Energy Turbomachinery 3
Conversion
Mechanism of Machinery 3
Materials Handling and Equipment 3
Manufacturing Engineering (1&11) 6
Theme 5: Manufacturing, Maintenance - -
. Maintenance of Machinery 3
and Industrial Management - _ _
Industrial Management and Engineering Economy |3
Total 63
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e steeneibAbA SR MemRERber is directly

MaterialirrPReidisad the madulus of

BFQHQ%‘HB%M& is a measure of how much it

elasticity of the material

deforms?

Stress

WhatAse #fnciRalwtie $885T example of an

Stresses that act perpendicular to each other

energy method for solving deflection problems?

Method of joints

work?

forces

indeterminate beam?

Moment distribution method

non-symmetric cross section in a beam?

7

section does not.

cross section?

It does not affect the cross section.
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a confined fluid is transmitted in all

corract?
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3.14 kg/s

m. If the full-scale pump has an impeller

1000 L/s
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calculate the head loss in a pipe due to

Bernoulli's equation

one-dimensional steady-state heat conduction
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of tirmma and nacition

DEST CNOICE a5 an MSUratng Tayer 1 a COMpPOSITE
wall for minimizine heat transfer throueh the

Aluminum (thermal conductivity = 200

A composite wall consists of two layers with

q=(T2-T1)/[(L1/kL) + (L2/k2)]

underlying natural convection heat transfer?

Heat transfer occurs due to molecular

135 degree Celsius. Find local heat transfer

5.83 W/m2 K




Air at TO acts on top surface of the rectangular
solids as shown with a convection heat transfer
coefficient of h. The correct steady-state finite-
difference heat conduction equation for node 3 of
this solid is:

To- i T3 = [(k/2A)(T2+ T4+ T7)+ hT0] / [(K/A)+
1 3 3 4 h]
Ar=Ay=|A

5 I 8

9 100 11 12
removed by - Refrigeration effect
design of an HVAC system of the building
:212 i[‘jfj:lnof(:‘orilfriilon 4 Vapor-compression vapor after all liquid has been boiled
kJ/kg. what is the Coohng effect of system 249.7 KJ/Kg _ )
calculation in a1r-cond1t10n1ng de51gn? system
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R pressure difference
expression for the First Law of dU = dQ/dW
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always decreases over time

about the Carnot cycle and its efficiency in

always higher than that of a Carnot cycle
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The diffusion of a gas into a vacuum
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thormadymamice?

surroundings

'What is the ideal gas law in thermodynamics?

the gas constant, and T is temperature

heating value (LHV) and the higher heating

includes it

What is a Rankine cycle in thermodynamics?

gas turbine engine
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Which of the following is an input transducer? [Temperature sensor
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on..n |Thermocouple
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Engine testing

to increase the accuracy of an experimental

Increasing the frequency of data sampling
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measurement system

e
WHFER A PRPpIEE S ftouermgcommmo

ctommc in 1onchanical o

different conditions
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input transducer used in controlling the speed |[Tachometer
using a pneumatic actuator in a mechanical High precision

using a simple passive circuit to control a

Resistant to impact and vibration
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oanaina and o dincal anaina?

diesel engine works on Diesel cycle
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Carnot cycle
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. y P Cooling jacket
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D High oil viscosity
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ANnagina mannaamant cyctam comnanant?

Fuel pump

typically produced by an internal combustion

Nitrogen oxides (NOx)
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ctrnin?

while strain is the resulting deformation.

What is fatigue failure?

the material to fracture
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Rubber
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mntarinl lilza carnmic avhihit?

A linear curve

‘What is stress concentration?

due to mechanical stress
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mntarinle? fraCture
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tha mnvirmiimm chany ctrace 3n tho rantarinal aleum norma Stress t eory
suitable for a non-permanent joint that must ~ [Welded joint

suited for applications where a constant force |Torsion spring
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best suited for transmitting power between two |Shaft
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It predicts the flow rate of the pump

commonly used in internal combustion

Four-bar linkage
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effector.

applying computer methods for kinematic and

methods
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Static balancing

long distances in a warehouse or dlstrlbutlon ce|

Conveyor systems

for lifting load in a very short distance?

Conveyors

selecting material handllng equipment?

Production volume

selecting automated material h;mdling equipment?

Integration with existing production systems

The distance the material needs to be transp

designing a hoist or cgnveyor system?
conveying equipment?

Implementing the system

Selecting a Production Metal with Casting

part under tension.
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Suitably adjust pouring temperature.
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elasticity, and ductility.
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factipring?

Cost-effective
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rate

associated with glass-forming processing, but

specialized equipment to melt and form.
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and narfarmancn onf navrdar mmatnlbirass norte?

Microstructural analysis

optimizing tool wear/life, cutting force and

geometries of cutting tools
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Fused Deposition Modeling (FDM)
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common hand or power tools.

impact the strength and ductility of the welded

Matching material properties
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scheduled intervals
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1nton

To repair equipment only when it fails

N nea (DN i an indnctrial cotting?
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Dents and scratches
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maintenance planner in a maintenance Scheduling routine maintenance activities
routine maintenance task that should be years

down the foundation for carrying out the other [Organising
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aof an inductier vwinnld nacence vurthat tyimo f

are arranged according to the sequence of

Product layout

Process layout is also known as

Functional layout

To get the most profit, a company should

Provide the lowest inventory investment

Resources refers to

Manpower
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Niegtben of nearest neighbors of a

Nitrabenisf octahedral voids in a

particle unit cell

B Line defects Interfacial defects
decreases remains the same
Ductility Toughness
Brigtgofr@yure y(2.1 % C) + Fe3C  [F408'% C) - « (0.025% C) +
(6.67% C) Fe3C (6.67% C)
Pearlite Ledeburite
Copper & Aluminum Copper & Iron
Normalizing Spheroidizing
Copper Boron

Copper Iron

Bending stress Tensile stress
Torsion Shear Load

FRRSSPRRER A6 the length of the

regth of theinember ) and the

member

length of the member

$HRMN aximum and minimum stresses

in a material

Mpduluspt elastictyial in magnitude

but act in opposite directions

Method of sections

Moment-area method

distributed

is the same at every point

Differential equation method

Virtual work method

secttioﬁ has a flat sha’pe.

T

section.

It causes the cross section to warp.

torsional force.

TTOW SUdLES UIdU UIE II1dSS TIOW IdlE

of 2 fliaiid ic canctant nprace

density of a fluid to the density of a

system to change the temperature

LOW ITUIt pressures cdir 1edd to

cnxzitntian in o fliid evictam

7.85 kg/s

31.4 kg/s

2000 L/s

3000 L/s

object, while pressure drag is

tUIrouIeIice, wWIIIIE pressure dardg 1s
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boiindnars Inxzor

Darcy-Weisbach equation

Reynolds number equation

function of time only
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fisnction af nacitian anlss

Copper (thermal conductivity = 400

Glass wool (thermal conductivity =

q=(T2-T1)/[(L1/k2) + (L2/k1)]

q=(T2-T1)/[(L1 + L2)/(k1 + k2)]

Heat transfer occurs through the bulk

Heat transfer occurs due to thermal

6.83 W/m2 K

7.83 W/m2 K




T3 = [(k/2A)(T2+ T4+ 2T7)+ hT0] /
[(2k/A)+ h]

T3 = [(K/A)(T2+ T4)+ hT0] / [(2k/A)+
h]

heating load
petermine ue aesign nedaung

and ~ranlina landce

a saturated liquid before boiling
145.9 kJ/kg
capacity of the system

cooling load

Select the appropriate system
saturated liquid before boiling
1245.0KJ/Kg

refrigerant and other components

pressure phase transition

dQ =dU - dW dU = dW +dQ

generate electricity expelling it to the exterior
efficiency of any heat engine processes

a Carnot cycle

Carnot cycle

in a container

piston-cylinder system

surroundings

entropy

gas constant, and T is temperature

constant, and T is temperature

while HHV does not

while HHV does not

of a refrigeration system plant

The Carnot cycle in a heat engine [turbine power plant

Strain gauge transformer (LVDT)

(RTD) Thermistor

Temperature monitoring Material testing

sampling Reducing the number of data points

measurement system

the measurement system

system design systems

power in a system input

interference in the input signal improve sensitivity
Load cell Thermocouple

Low noise High speed

High complexity Too much energy loss

compression ignition.

in size compared to diesel engine




Otto cycle

Rankine cycle

Radiator

Exhaust pipe

Low oil temperature

Insufficient oil pressure

Mass airflow sensor

Exhaust manifold

Carbon monoxide (CO) Sulfur dioxide (SO2)
force. deformation

strong enough for the load applied [the material

Steel Aluminum

yield point pronounced yield point

material due to mechanical stress [material due to temperature changes
for load applied below yield strength of material
Maximum shear stress theory Coulomb-Mohr theory

Riveted joint Threaded joint

Compression spring Extension spring

Carbon Steel Coppor

Gear Belt

Compresor Pump

The Bernoulli Principle

The Joule-Thomson Effect

Viscous Loss

Shock Loss

Mechanical efficiency

Hydraulic efficiency

Flow Rate

Power Output

It predicts the head of the pump

TCPrearcts e SMape or e e
impeller

Slider-crank linkage

Cam and follower linkage

for a desired end-effector position.

is used for obstacle avoidance.

mechanism

data

and a decrease in torque.

and an increase in torque.

Dynamic balancing

Resonance testing

Pallet trucks

Reach trucks

Cranes

Jacks

Weight and size of materials

Environmental conditions

o7 1=

requirements

Cost of implementation

The weight and size of the material

The environmental conditions

efficiency

system

required part.

Provision of Fillet Radius.

defective molding boxes.

lower pouring temperature.

how cleanly they shear it.

produced quickly and efficiently.

High production rates

tight tolerances.

Testing different scenarios: wear:
performance. parts.
behavior defects
Tool Wear Monitoring friendly




Stereolithography (SLA)

Selective Laser Sintering (SLS)

vibrations.

assemblies

Changing the joint properties

Maintaining integrity of the joint

fail

the condition of the equipment

To maximize uptime of equipment

To replace equipment before it fails

Corrosion

Fractures and cracks

Maintainability Availability
Performing equipment repairs maintenance tasks
Cleaning the motor once a year 10 years

Staffing Planning
Administrative Interpersonal

Process layout

Fixed position layout

Batch production layout

Straight line layout

Provide little customer service

Provide high production costs

Machinery

Materials




opt4

Scanning probe

Number of tetrahedral voids in a unit cell

Bulk defects

may increase or decrease

Yield Strength

It doesn’t occur during fracture

L (0.53% C) + 6(0.09% C) — y (0.8 % C)

Austenite

Copper and Zinc

‘Tempering

Titanium

Zinc

Compressive stress

Bending

TREORFIAIMIE of elasticity of the material and the

length of the member

BRissons RAA ct at an angle of 45 degrees ta the

applied load

Method of virtual work

pgrfectry elastic materials

All of the above

7 (=4

than a symmetric cross section.

direction parallel to the torsional force.

pressure, velocity, and height in a fluid in

TIIE VISCOSItY OI d ITUId TEIETS 10 ITS TESISUAIICE

tn chanr ctrace

78.5 kg/s

4000 L/s

separation, while pressure drag is caused by

Poiseuille's equation

The temperature distribution is a constant

Steel (thermal conductivity = 50 W/(m-K))

q=(T2-T1)/[(L1/k1) + (L2/k1)]

Heat transfer occurs due to conduction within the

8.83 W/m2 K
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answer
opt3
opt2
opt2
opt1l
opt2
opt1l
opt3
opt1l
opt4
opt4
optl
opt4
opt3
opt4
opt4
opt1l
opt2
opt2
opt3
opt1l
opt4
opt1l
opt4
opt3
opt3
opt4
optl
optl
opt2
opt3
opt3
optl
opt2
optl




T3 = [(k/A)(T2+ T4+ T7)+ hT0] / [(K/A)+ h]

All of the above.

vapor after all liquid has been boiled away.
10 KJ/Kg
pressure drop

as a result of heat transfer

dw =dU - dQ

of energy

Thermodynamics

unrelated to that of a Carnot cycle

The combustion of a fuel in an engine

energy and decrease in entropy

and T is temperature

while HHV is applicable for all types of fuels

engine

refrigerator

Pressure transducer

Infrared sensor

Noise measurement

Increasing the size of the measuring instrument

system

systems

from a system

instrumentation system

Pressure transducer

High power density

Limited control options

None of the above.

opt2
opt3
opt2
opt2
opt2
opt2
optl
opt3
opt4
opt2
opt2
opt3
opt3
optl
optl
opt3
opt4
optl
opt2
opt1l
opt1l
opt1l
optl
opt1l
opt2
opt1l
opt3
opt1l
opt2



Diesel cycle

Pistons

All of the above.

Throttle body

Hydrocarbons (HC)

used to describe deformation in an object.

material to weaken

'Wood

fracture point

temperature changes

environment

Modified Mohr theory

Adhesive joint

Belleville washer spring

Titainum

Bearing

Heat exchanger

The Coriolis Effect

Kinetic Energy Loss

Thermal Efficiency

Temprature ratio

It determines the efficiency of the pump

Gear linkages

offline analysis.

mechanics

or torque.

Modal analysis

Hand trucks

attachmentsr

All of the above

All of the above

All of the above

inspections

Avoid abrupt changes in the cross-section.

Provide hard ramming.

can lead to optimal results.

used

Optimization of cutting parameters

size and shape.

Quality Standards

Tool Coatings

optl
optl
opt3
opt3
opt3
opt3
opt3
opt2
opt4
opt2
opt3
opt2
opt3
opt2
opt2
opt3
opt4
opt2
opt2
opt4
opt4
opt4
opt2
opt2
opt1l
opt2
opt2
optl
opt3
opt4
opt4
opt4
opt1l
opt2
opt4
opt3
opt4
opt1l
opt3
optl
opt3



Electric Discharge Machining (EDM)

and weight of the assembly.

Surface preparation

components on a regular schedule

personnel needed

'Wear and tear

Durability

Conducting equipment inspections

Rebuilding the motor every 2 years

Controlling

Organizational

Combination layout

Both (A) and (B)

Provide the highest distribution costs

All of the above.

All Except 'D’

opt4
opt4
opt5
opt3
opt2
opt4
optl
opt1l
opt2
opt3
opt1l
opt1l
opt4
opt1l
opt4



qu ]es‘uon

opt1l

1 £
VVIIICII Ul LllE 1U11UW1115 llllLlUbLUpC are 1ot

Optical

e

1 llllLl UDLU

1nat10n nurﬁ%e: of a crystalline splid is

Number of particles in the unit cell

Lllgtl VECtOTS are retevdirt tO WiICIT UL tie

Point defects

otallioo oo
%ﬂﬁ&ﬁﬂmmwlnmcme Tate of vacarcy

i fesiendfratas increases
‘lllHUIIWlHL‘HMl LllU 1U11UW1118 PIoptEl llEb,
Metdimarotatieithamreratte foltowing Hard.ness
frnetren DyiotB8%aCciuFe8(0.09% C) — v(0.17%
Whittisof wiectoitbvengtinmesr 7 1iGRe final _ |C)

structure of stee] increases the strength of Martensite
ge/ éql?llﬁ(:i S:IE LUIIOWIITE lb/dlC LT LUlllpUllElllb Copper & Tln

C@ H}tUDUIUWMlg plULEbbEb Wlll OITC US5T Anneahng

Chromium

Aluminum




opt2 opt3 opt4

Niegtben of nearest neighbors |NlisabeRisf octahedral fe¢aaidagapx@iEs
of a particle voids in a unit cell in a unit cell

B Line defects Interfacial defects Bulk dafeetsse or
decreases remains the same decrease
Ductility Toughness ¥igbd Sirepethr
Briggogayure y(2.1 % C) + [Y408B18 C) - a (0.025% |(0ioghraiure y
Fe3C (6.67% C) C) + Fe3C (6.67% C) (0.8 % C)
Pearlite Ledeburite Austenite
Copper & Aluminum Copper & Iron Copper and Zinc
Normalizing Spheroidizing Tempering
Copper Boron Titanium
Copper Iron Zinc

opt5



answer
opt3
opt2
opt2
opt1l
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opt1l
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opt1l
opt4
opt4
opt1l
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question opt1l opt2

VVIIEII d LIULLUII IIIEIIIUE[ Ib bUUJELLeu LU Shear stress Bending stress
Wﬁmh%f%e@éﬁmﬁwﬁ&@t@gymthat affects {Axial Load ' Torsion

the sieensthAbA s YR SMRERber is directly MRAISHARIPREIFISA the madulus of FRRSSPRREP A AEM the

BFQH@%QB@\LM& is a measure of how much it

elasticity of the material

length of the member

deforms?

Stress

$HR R aximum and minimum

Whatase piincinalwiie sses example of an

Stresses that act perpendicular to each other

stresses in a material

pncseYsmethathtes solving defiectionRieRiemsial

Mﬁflﬂ% PhdQHHS1al wark dane by internal

Methediof SesHeR icture is

W K%or the deflection of a statically

forces

evenly distributed

(RS ARALEREARHE hetween a symmetric and

Mareet distripytiomhmethodetric crass

Rifferential eavationimetid

DARPYEVREHifCESH RECHAN IR 3 BB {rcular

section does not.

flat3haR8he cross section to

cross section?

It does not affect the cross section.

warp.
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Tensile stress Compressive stress
Shear Load Bending

FpRethof theReMbeEs and [FEMRSEPENEthe length
the length of the member  |of the member
Mogivsiafiglasticity BRiRORs Aoterees to
opposite directions the applied load
Momegpt-area method Methoa ofyigtual work
is the same at every point  |materials

il Wosk PRetRod 2 non- |AhektheiabAYS&
DUYHBRHIIG £5P %% $ption. BREVRF:ction parallel to

torsional force.

the torsional force.
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answer
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opt4
opt1l
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opt1l

opt2

‘Which one of the following statements is not

correct?

£

Pascal's law states that pressure applied to
a confined fluid is transmitted in all
directions equally.

The continuity equation for fluid flow
states that the mass flow rate of a fluid
is constant across different sections of

a pipe.

The purpose of a pump in a fluid
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Specific density is the ratio of
the density of a fluid to the
density of a reference.

Bernoulli's equation is the

velocity, and height in a fluid
in motion.

The viscosity of a fluid refers

equation that relates pressure,
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to its resistance to shear
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PAasite valbsansses of e tavsrsiida differenachermakatural

WNVAETIOIT1) / [(L1/k1) + (L2/K2)]

HEHHISE ARy SR CUCHCSISRLd AN dePed SREFYEDY- The

Heat transfer occurs due to molecular

temperature of 135 degree Celsius. Find local heat transfer coefficient

edisionsvihin the fluid.

omithelgadion edpeaifacisenge ffdangilar solids as shown with a
convection heat transfer coefficient of h. The correct steady-state finite-
difference heat conduction equation for node 3 of this solid is:

Ty b

[~ ]
ad

Ar=Av=|A

T3 = [(k/2A)(T2+ T4+ T7)+ hT0] /
[(k/A)+ h]




Opte temperature distribution is a

opt3

opt4

function of time only
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WVAETXOIT1) / [(L1/k2) + (L2/K1)]

WVAETIOIT1) / [(L1 + L2)/(k1 + k2)]

WVAErXIT1) / [(L1/k1) + (L2/K1)]

Heat transfer occurs through the bulk

Heat transfer occurs due to thermal

Heat transfer occurs due to

B opettluid.

radigtignwitRin the fluid.

gopaugigmvithin the solid

T3 = [(k/2A)(T2+ T4+ 2T7)+ hT0] / [(2k/A)

+ h]

T3 = [(k/A)(T2+ T4)+ hT0] / [(2k/A)+ h]

T3 = [(K/A)(T2+ T4+ T7)+ hT0] /
[(k/A)+ h]
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are 42°C dry bulb temperature and 21% relative humidity.

optl opt2
Geftighiadaheféeaperature heating load

peLeriile ule Jdesigil 1ledtiil

Tidhedviildiogheat added to a saturated The ameunt of. heatremove

vapor after all liquid has been boiled from a saturated liquid
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Sensible heating Heating and humidifying
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opt1l

opt2

What is the definition of work in
thermodynamics?

The energy transferred between a system
and its surroundings as a result of a
pressure difference

The energy stored in a
system as a result of its
temperature and pressure

Which of the following is the correct
expression for the First Law of
Thermodynamics in equation form?

dU = dQ/dW

dQ=dU - dW

Which of the following situations violates the
law of conservation of energy?

A heat pump transferring heat from a
low-temperature source to a high-
temperature sink

A steam turbine extracting
energy from high-pressure
steam to generate electricity

Which of the following statements is true
about the Second Law of Thermodynamics?

It states that the entropy of a system
always decreases over time

It implies that there is a limit
to the efficiency of any heat
engine

Which of the following statements is true
about the Carnot cycle and its efficiency in
thermodynamics?

The efficiency of any real heat engine is
always higher than that of a Carnot cycle

The efficiency of any real
heat engine is always lower
than that of a Carnot cycle

Which of the following is an example of a
process that decreases entropy?

The diffusion of a gas into a vacuum

The mixing of two different
gases in a container




What is meant by irreversibility in
thermodynamics?

A process that involves the transfer of
energy between a system and its
surroundings

A process that can be
reversed without any change
to its surroundings

What is the ideal gas law in thermodynamics?

PV =nRT, where P is pressure, V is
volume, n is the number of moles, R is
the gas constant, and T is temperature

PV = mRT, where P is
pressure, V is volume, m is
the mass, R is the gas
constant, and T is
temperature

What is the difference between the lower
heating value (LHV) and the higher heating
value (HHV) of a fuel in thermodynamics?

LHYV does not consider the heat of
vaporization of water, while HHV
includes it

LHYV includes the heat of
dissociation of fuel
molecules, while HHV does
not

What is a Rankine cycle in thermodynamics?

A cycle that describes the operation of a
gas turbine engine

A cycle that describes the
operation of a refrigeration
system

Which of the following is an example of a
refrigeration cycle?

The Otto cycle in an internal combustion
engine

The Carnot cycle in a heat
engine
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opt4

The energy required to

The energy added to or
removed from a system
as a result of heat

achieve a phase transition |transfer

dU =dW +dQ dW =dU - dQ

A refrigerator keeping

food cold by removing All of the above obey the

heat from the interior and
expelling it to the exterior

law of conservation of
energy

It is only applicable to
reversible processes

It is in direct conflict
with the First Law of
Thermodynamics

The efficiency of any real
heat engine is the same as
that of a Carnot cycle

The efficiency of any
real heat engine is
unrelated to that of a
Carnot cycle

The compression of a gas
in a piston-cylinder system

The combustion of a fuel
in an engine

opt5

answer

optl

opt3

opt4

opt2

opt2

opt3



A process that involves the
loss of available energy
and increase in entropy

A process that involves
the gain of available
energy and decrease in
entropy

PV = NKT, where P is
pressure, V is volume, N is
the number of particles, k
is the Boltzmann constant,
and T is temperature

PV = yRT, where P is
pressure, V is volume, y
is the specific heat ratio,
R is the gas constant, and
T is temperature

LHYV includes the heat
released by the
condensation of water
vapor, while HHV does
not

LHYV is only applicable
for gaseous fuels, while
HHYV is applicable for all
types of fuels

A cycle that represents the
operation of a steam
turbine power plant

A cycle that represents
the operation of a diesel
engine

The Rankine cycle in a
steam turbine power plant

The Vapor-compression
refrigeration cycle in a

refrigerator

opt3

optl

optl

opt3

optd
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Which of the following is an input transducer? |[Temperature sensor Riagist gaugTemperature
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Ppar variable differential PPé4sure
transformer (LVDT) transducer
Thermistor MNéigeed sensor
Natadirdebdngimber of  [Feasurgiaent
defammBigs of the ineH3UR@Rent
measurement system system
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format signal

WD “‘@iﬁféﬁ‘éﬁé&‘éﬁ‘i&é&ﬁf&@mﬂmgg@ gifeed |Tachometer Load cell
oéimEniMGntatio wizatonidisamesheniedf  |[High precision Low noise
sigBilgNA’simple passive circuit to control a Resistant to impact and vibration High complexity

mechanical system?



Qltdreate new types of aitéhanical
oiephafal sysemsor a [epstems from a
giveal iigpithprove Byst@ifhentation
sensitivity PystRiire
Thermocouple trgd pesver
High speed tlensited control

Too much energy loss

options
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opt1l
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opt1l



Which of the following processes is most
efficient in converting heat into work?

guestion | s L . Petiol engine works on Otto cycle while 8@t#ion while diesel engine
VVIIdU IS UIT I UIIETEITE DETWETIT d PpEt Ul . . . . . .

. 4 I diesel engine works on Diesel cycle uses compression ignition.
engine-and-a-diesel-engine

Carnot cycle Otto cycle
In an internal combustion engine, which
component is generally responsible for
removing excess heat generated during
combustion? o .
Cooling jacket Radiator

Which of the following factors can lead to
increased engine wear?

High oil viscosity

Low oil temperature

Which of the following is not an example of an
engine management system component?

Fuel pump

Mass airflow sensor

Which of the following pollutants is not
typically produced by an internal combustion
engine?

Nitrogen oxides (NOx)

Carbon monoxide (CO)




oitdler in size compared

ditde of the

to diesel engine

above.

Rankine cycle

Diesel cycle

Exhaust pipe Pistons
Insufficient oil pressure  [All of the above.
Exhaust manifold Throttle body

Hydrocarbons
Sulfur dioxide (SO2) (HC)

opt5

answer

opt2

optl

optl

opt3

opt3

opt3
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8pitdss is the force applied to an object,

gntdbject, while strain is the
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while strain is the resulting deformation.

resulting force.

ot n2
Strattts

What is fatigue failure?

Failure due to a single high load causing
the material to fracture

Failure due to a material not
being strong enough for the
load applied

Which of the following materials has the
highest modulus of elasticity?

Rubber

Steel

What type of stress-strain curve does a brittle
material like ceramic exhibit?

A linear curve

A nonlinear curve with a
gradual yield point

‘What is stress concentration?

The reduction of stresses in a material
due to mechanical stress

The increase of stresses in a
material due to mechanical
stress

What is the primary cause of fatigue failure in
materials?

Single high loads causing material to
fracture

Material not being strong
enough for load applied

Which of the following failure theories is
based on the principle that failure occurs when
the maximum shear stress in the material
exceeds a certain value?

Maximum normal stress theory

Maximum shear stress
theory

Which of the following joint designs would be
suitable for a non-permanent joint that must
allow for disassembly and reassembly?

Welded joint

Riveted joint

Which of the following types of spring is best
suited for applications where a constant force
is required over a long range of deflection?

Torsion spring

Compression spring




Which of the following materials is commonly
used for high-pressure vessels?

Aluminum

Carbon Steel

Which of the following machine elements is
best suited for transmitting power between two
components that are not in direct contact?

Shaft

Gear




obtBe amount of

apHescribe deformation in an opt>

deformation

object.

Failure due to repeated
application of a load below
the yield strength of the
material

Failure due to high
temperature causing the
material to weaken

Aluminum

'Wood

A nonlinear curve with a
pronounced yield point

A curve with no yield point
and a sudden fracture point

The reduction of stresses
in a material due to
temperature changes

The increase of stresses in a
material due to temperature
changes

Repeated application of a
load below yield strength
of material

Corrosion or chemical
reactions with environment

Coulomb-Mohr theory

Modified Mohr theory

Threaded joint

Adhesive joint

Extension spring

Belleville washer spring
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opt2

opt4
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opt3

opt2

opt3

opt2
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Titainum

Belt

Bearing
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opt4

Pump

Heat exchanger

The Joule-Thomson Effect

The Coriolis Effect

Shock Loss

Kinetic Energy Loss

Hydraulic efficiency

Thermal Efficiency

Power Output FefRrsAtMrRCalie
ttpredicts theshapeof the efficiency of the

the impeller

pump

opt5

answer
opt4
opt2
opt2
opt4
opt4
opt4
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Static balancing

Dynamic balancing
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(zua podofipdlecter linkage

foeasthinkages

AMdanesr the analysis of

pRdykisowledge

thadrébpe idabutput speed

olitpechpaicbor

and an increase in torque.

torque.

Resonance testing

Modal analysis
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augstiedmmonly used to transport goods over optl
Rglistanses imainasehanse I0ndistH butpR Rt Ieal |Conveyor systems
{onliting nadinawely shed-distante be considered when Conveyors

vRifating materialNapding SauRmettlonsideration when

Production volume

golsetng ahtampiaaipterialnandling eI HRMEN when

Integration with existing production systems

desianing Rpist 6 FIRRCISYE B haisting and

The distance the material needs to be transported

conveying equipment?

Implementing the system




opt2 opt3 opt4

Pallet trucks Reach trucks Hand tracks
Cranes Jacks attachments
Yeight aogbsize f materials, e Environmental conditions All of the above
requivr'emeﬁts Cost of implementation All of the above
Thenngight apdsizerof thematagal  [The snyirenmental congifipns  iMLofithe abovq
efficiency system inspections
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opt4
opt1l
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bRtéd on the condition of e®fponents on a Opt5 answer

the _eplip@entipment maginamsehedule opt3
before it fails personnel needed opt2
Fractures and cracks Wear and tear opt4
Wiiditab otk orders for  [Eirghét opt1
R@phieiag ¢hdasktor HBPELEVasy 2 opt1
windings every 10 years |years opt2




questionction of management relating to laying optl opt2

down the foundation for carrying out the other [Organising Staffing
, TeTS - . -
Qhﬁ@g%ﬁﬁfégé %&ﬁ%%ﬂ%%mes Technical Administrative
é’feuffrfgﬁgél “acCor ilntéutag\t'ﬁé sequence of Product layout Process layout
ppecetionsyolia ipraldudiibeviayeut is known as |Functional layout Basohdprndicdasdayent
To get the most profit, a company should Provide the lowest inventory investment |service
Resources refers to Manpower Machinery




opt3 opt4

Planning Controlling
Interpersonal Osgabinational
Fixed position layout layout

Breaiy hiphlpyediiction  |Biethefd) and (B)
costs distribution costs
Materials All of the above.
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answer
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opt1l
opt1l
opt4
opt1l
opt4
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