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Director’s Message

During the current age of international competition in Science and
Technology, the Indian participation through skilled technical professionals
have been challenging to the world. Constant efforts and desire to achieve

top positions are still required.

B. Singh (Ex. IES) | feel every candidate has ability to succeed but competitive environment
and quality guidance is required to achieve high level goals. At MADE EASY, we help you to
discover your hidden talent and success quotient to achieve your ultimate goals. In my opinion
IAS, IES, GATE & PSU’s exams are tool to enter in to main stream of Nation serving. The real
application of knowledge and talent starts, after you enter in to the working system. Here in

MADE EASY you are also trained to become winner in your life and achieve job satisfaction.

MADE EASY aluminae have shared their winning stories of success and expressed their
gratitude towards quality guidance of MADE EASY. Our students have not only secured All
India First Ranks in IES, GATE and PSU entrance examinations but also secured top positions
in their career profiles. Now, | invite you to become aluminae of MADE EASY to explore and
achieve ultimate goal of your life. | promise to provide you quality guidance with competitive
environment which is far advanced and ahead than the reach of other institutions. You will get

the guidance, support and inspiration that you need to reach the peak of your career.

| have true desire to serve Society and Nation by way of making easy path of the education

for the people of India.

After a long experience of teaching in Mechanical Engineering over the period of time MADE
EASY team realised that there is a need of good Practice Book which can provide thorough
Practice of Mechanical Engineering in a limited time frame. This Practice Book contains
newly framed 2000 questions with complete solutions and explanations. It has been kept
in consideration that the book should fulfill the need of GATE examination standard and

syllabus.

B. Singh (Ex. IES)
Founder & Director, MADE EASY Group







10.

CONTENTS

Strength Of MatErialS ......evrireireieinssisssssesssssssssssssssssssssssssssssssssssssssssens 7-96
ThEOTY Of MAChINES....ceceiereresisessissseississss s s sssssssssssssssssens 97-152
FIUID MECRANICS ... verrierieineieisesisssisesessissessssssssssssssasssssssssssssessssssssssssssssans 153-239
Thermodynamics, Power Plant & IC ENGINe .......cccoveeveeneeneeneenenecennces 241-315
Refrigeration and Air-conditioning ........cceeeeeneneicnnssnsssssnsesssessessenns 317-343
Heat and Mass TranSTer .......eceneeiseiseeesesisssssesssessssssssessssesssessaseses 345-384
Industrial ENGINEEIING......eieersisessssissssisssssssisssssssssssssssssssssssssssssssns 385-446
Production Technology 447-493
Maching DeSign .......venvrneenseeseresssesnnns 495-547
Engineering Mechanics 549-583

0000







Strength of Materials

—_

Simple Stress, Strain and Elastic CONSTaNtS ......covveeeveeveenerreeserssssssnsinns 9
Principal Stresses and STrains ........eensenssnsesessssssssssssssssns 22
ThEOrY Of FAIUIE .oureeeeeeeeecceecieectesiessssese s sssesssesssssssessasens 32
Shear Force and Bending MOMENT .....ccverrverneeneinneneenssnssnnsesesssssssssssnes 36
Deflection Of BEAMS ......eeverrireeereneineisssessesssssssssssssssssssssssssssssssssssssssses 48
Bending and ShEar SIESSES .......urneirsrnrnsinssssensissssssssssssssssssssssssesssens 63
Thin Cylinder and SPREre ... eeeeeeeeeeriseesseeesesssesssesssesssessaens 75
TOFSION ettt assssesssssesssssassssessssssssenes 79
COlUMN AN STIUTS oeoeeeeeeieeeiireeeeseissessseeseissesssessssisesssessssasssisssssssssssseses 87

10, SErAIN ENEIGY couvueiieiceieiceeeeeenenesensessessesssessessesssesssssssssessssassssssssase 91







QA1

Q.2

Q.3

Q.4

Simple Stress, Strain
and Elastic Constants

CHAPTER

If the ratio G/K = 0.3, then what is the
value of the Poisson’s ratio

(@) 0.2 (o) 0.36

(c) 0.3 (d) 0.33

A round bar of length ‘L’ elastic modulus
‘E’ and Poisson’s ratio ‘W’ is subjected to
an axial pull P. What would be the change
in the volume of the bar.
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A metal bar of length 100 mm is inserted
between two rigid supports and its
temperature is increased by 10°C. If the
coefficient of thermal expansion is
12 x 106/°C and E = 2 x 10° MPa. The
stress in the bar is
(a) Zero

(c) 24 MPa

(b) 12MPa
(d) 2400 MPa

A solid uniform metal bar of diameter D

and length L is hanging vertically from it

is upper end. The elongation of bar due

to self weight is

(a) Proportional to L and inversely
proportional to D2

(b) Proportional to L? and inversely
proportional to D2

(c) Proportional to L butindependent of D

(d) Proportional to L2 but independent
of D

Q.5

Q.6

Q.7

A vertical rod PQ of length L is fixed at its

top end P and has a flange to the bottom

Q. A weight W is dropped vertically from

a height h(< L) on the flange. The axial

stress in the rod can be reduced by

(@) Increasing the length of rod

(b) Decreasing the length of rod

(c) Decreasing the area of cross-section
of rod

(d) Increasing the modulus of elasticity
of material

A square plate (a x a) rigidly held at three
edges is free to move along the fourth
edge. If temperature of the plate is raised
by temperature ‘', then the free expansion
at the fourth edge will be (coefficient of
thermal expansion of the material = a,
modulus of elasticity of the material = E
and its Poisson’s ratio = )

(@) aotu (b) aot(1+p)

ot

(c) a(at+?) (d) aot(1-u)

A brass rod of solid section is inserted in
a steel tube as shown below

L Steel 7777,

\\\\\\\\\\\\\\\\
Brass
\\\\\\\\\\\
7L Seel T

The coefficient of expansion of steel is
11.2 x 1076/°C and coefficient of
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