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Note 1) Quest10n paper con51sts of Part A Part B
i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
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AAAAAA ~~~~~~ PART_ A AAAAAA
Define the basic concepts of mechanics and their importance in engineering. [2]
How do you find the resultant of a system of coplanar concurrent forces? [3]
Explain the laws of friction and their significance in engineering. [2]
Differentiate between static and dynamic friction with examples. [3]
_What is, the theorem of Pappus‘? P 12,
“Describe the s1gmﬁedn<,e of massmoment of mertra i thechanical engmeermg ap S

Using the parallel axis theorem, determine the moment of inertia of a solid disk of mass
m and radius r about an axis parallel to its central axis and passing through its edge.

[3]
How does D'Alembert's principle apply to the analysis ofa particle in motion? [2]

Describe the process of resolving a force into its components. Provide an example with
calculations.
A ladder of length 10 meters and weight 200 N rests against a vertical wall. The ladder

___.makes an angle of 60° with the ground Determme the. normal force and ﬁlctronal force.
:'-.._at thc ground if the w’alI is: frlctlonless - :

“OR

(50 Marks)'

[5+5],




b)

3;'.a)

“A 100 N force acts, as shown in Figuire.2", on a 30.6 kg block on a ‘inclinéd plane. The:-
':--;,oefﬁ(fi’ent of friction(static and - kmctlc) between the" block. and the, plane* are;

‘radius of 10 mm and ifs ‘pitch is 5 mm; The static coefficient of friction between the’
‘threads 1s°0.18. If.a’¢lamping force 6f 1000.N is applied to the book, determine (i) The: -

Determme the resultant of the three forces orlglnatmg at pomt (3 3) and passmg |
through the point indicated: 126 N through (8, 6), 183 N through (2, -5) and 269 N

through (-6, 3).(Figure 1)

Fig.ure 1
Explain the concept of the equilibrium of forces. How are Free Body Diagrams (FBDs)
used to solve problems related to the equilibrium of coplanar force systems? Illustrate
with an example. [5+5]

u=0.25 and p = 0.20, respectively. Determine whether the block is in equilibrium and
find the value of the friction force. Take g=9.81 m/sec.?

Figure 2
The screw press,. shown, in Flgure 3, is used in book binding. The.screw, has a mean

torque that was applied to the handle of the press. (i1) The torque required to loosen the
press. [5+5]




5.a) Determme the force P to cause motlon to 1mpend Take masses of blocks A and B as
9 kg and 4 kg respectively and the coefficient of sliding friction as 0.25. The force P
and the rope are parallel to the inclined plane as shown in Figure. 4. Assume pulley to
be frictionless.

oo T : ; * Flgure4 i ; : A Lo
R o)) A body of‘ welght 130'N is'at rest 6n a horizontal plane A horlzontal force of 75 N Just" ’

causes the body to slide. Determine i) Limiting force of friction ii) Coefficient of

friction. [5+5]

6.a)  Find the centroid of the shaded area in Figure. 5.
- o ;;-4_: : sm :__4;1" I ::__.:_:2 '_.-'::"-._' ........
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b) For the glven shaded area shown in Flgure 6 Find,
1) Moment of Inertia about the reference axes (i.e., Ox and Oy axis).
i1) Moment of Inertia about the centroidal axis.
i1i1) Polar moment of inertia about the origin O.
iv) Radius of gyration about reference axes.

V) Radius of gyration about the centroidalaxis. " 7 S [5¥5}, A S
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(All dimensions are in mm)
Figure 6




7.a)

b)

Find the centroid of the unequal I- section shown in Figure. 7 and calculate about the

centroidal x and y axis. Also find about base.

Define mass moment of inertia and explain its significance in rotational dynamics.
Acuniform rod of mass 10 kg is pinned at O and its'ends are welded by sphere of mass.
120, kg at-upper end anc circular dlSL of mass 15 kg at lowcr end ab shoWn n Flgure 9 :
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(All dimensions are in mm)
Figure 7

Find the moment of inertia of shaded area shown in Flgure 8 about OX and OY axis.

Alsa fi nd the centrmd of the shaded area, SR S

(All dimensions are in mm)
Figure 8

Find MI about piiinéd ‘axis.
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b)

11.a)

forthe work doneby a torque. .~
:!_.The mass m= 1.8 kg shdes from rest al

. " ______00000___ A S e

Derive the expression for the moment of inertia of a thin rod of length ‘L’ and mass ‘M’
about an axis perpendicular to the rod and passing through its center.
State and derive the parallel axis theorem for mass moments of inertia. [5+5]

A mass of 20 kg is prq]e;,ted up; an mclmed of 26” W1th Velocr[y of 4. m;’s If n= 0.2,

“Figure 10
Define the work-energy principle for a particle and illustrate its use with an example.
[5+5]
OR
Explain the concept of work done by a r1g1d body in rotation and pr0V1de the formula

""".-.._along the fnutmnless rod be' i i'i.nto a quarte y h
¢ircle! (Figure 11y . XA\ i
The spring with modulus k = 16 N/m has an unstretched length of 400 mm.

1) Determine the speed of m at B.

i1) If the path is elliptical, what is the speed at B? [5+5]
y
A S N
m et e E R e
600 mm

Figure 11




