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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks
. and may have a; b as sub questlons S
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Discuss the difference between statics and dynamics in engineering mechanics.  [2]
Discuss the concept of free body diagrams and their importance in analyzing forces in
engineering mechanics [3]

g_"'frlctlon between the block and the surf d '-..15 0.3. What 's'_the maXImum frlctlonal force

‘that'can act on the block? * e SN R L [2)
Explain the concept of statlc and k1net1c fr1ct10n How do these types of friction d1ffer‘7
Provide examples to illustrate each type. [3]
Explain the concept of centroids in mechanics. How is the centroid of a two-dimensional
shape determined? [2]
Explam the dlfference between the centr01d and the center of graV1ty of an object Under

klnetlcs Prov1de an example demonstratlng the use of this law. [2]
Discuss the concept of impulse and momentum in particle kinetics. How are these
quantities related, and what are their practical applications in real-world scenarios.[3]
Define mechanical vibrations and explain the basic elements of a vibrating system.[2]
What is resonance in mechanical vibrations? Describe the conditions for resonance to
-occur and its potential consequences on a‘yibrating-systeny: Y [3].

(50 Marks)

Concurrent forces 3P, 7P and 5P act respectively along three directions, which are
parallel to the side of an equilateral triangle taken in order. Determine the magnitude and
d1rect1on of the resultant




Figure. 2
b) Find the reactions Ra and Rb induced at the supports A and B of the right angle bar
ST A ACB supported as shown in ﬁgure-S"'and subJ ected toa. Vertlcal load P apphed atthe mid-, B
5 pomt @f AC : : : : P

F1gure3

4.a)  Deduce an expression for centrifugal tension of belt drive.
b) The maximum allowed tension in a belt is 1500 N. The angle of lap is 1700 and
coefficient of friction between the belt and material of the pulley is 0.27. Neglecting the
A effect of centrifugal tenswn calculate the net dr1V1ng tenswn and power transmltted 5% Y L,
" the belt speed is: 2 m/s : LA - : : - ' :




5.a) A ball of weight W rests upon a smooth horizontal plane and has attached to its center
two strings AB and AC which pass over friction less pullies at B and C and carry loads
P and Q respectlvely, as shown in the ﬁgure 4 If the strmg AB s horlzontal ﬁnd the

Figure. 4
b) Two equal bodies A and B of weight ‘W’ each are placed on a rough inclined plane

[5+5]

E.-'w1ll be.-'both on the pomt of motron when the plane is 1nclmed at tan 1(5/ 12);

State and explam Pappus—Guldmus theorems for surface of revolutlon and Volume of
revolution.

b) A circular plate of uniform thickness and of diameter 500 mm as shown in Figure 5 has
two circular holes of 40 mm diameter each. Where should a 80 mm diameter hole be
drllled so that the centre of grav1ty of the plate will be at the geometrlc centre [5+5]

7.a) A Cube of 400 mm has a mass density of 2000 kg/m?. Find out the mass moment of
inertia of the cube about its centroidal axis parallel to one of its sides.
Determme the mass moment of 1nert1a of a solrd cone of he1ght ‘h’ and base radius ‘r’

A partrcle under a constant deceleratlon is mov1ng in'a stralght line and covers a d1stance' '
of 20 m in first two seconds and 40 m in the next 5 seconds. Calculate the distance it
covers in the subsequent 3 seconds and the total distance covered, before it comes to rest.
b) Deduce the general expression to determine the maximum height and horizontal range
of prOJectrle [5+5]




9.a)

10.a)

b)

A traln of weight 180(} kN ascends a slope cf I in 100 w1th a. uniform Speed of 40 kmph

.-A ass- spring system has a mass of 0.2 kg and is attached to a horizontal spring The"'.

calculate the maximum velocity of the car at the bottom of the hill. .

Block A has a weight of 300 N and block B has a weight of 50 N. Determine the speed
of block A after it moves 2 m down the plane, starting from the rest.(Figure 6)

If the track resistance is 5 N per kN of superimposed load, find the power spent by the |
engine. [5+5]

A body moves along a straight line and its acceleration ‘a’ which varies with time ‘t’ is
given by a=6- 4t Five seconds after the start of observation the Velocity is 18 m/s The

1) The acceleration Ve1001ty and distance from the orlgln at the start of observation o
i1) The time after the start of observation at which the velocity becomes zero and the
distance travelled from the origin.

Two bodies A and B of mass 80 kg and 20 kg are connected by a thread and move along

a rough horizontal plane under the action of a force 400 N applied to the first body of

’mass 80-kg as shown in Figure 7. The coefficient of friction between-the sliding surfaces,
f'.'_._of the, bodies and thc planc is 0.3. Determme the acceleration of the two bodles and the |
tenSion in the thréad; using'D' Alembert’s principlé:~* < * e [54AT

spring constant is 40 N/m. If the system is set into SHM with an amplitude of 0.1 meters,
calculate the maximum speed and maximum acceleration of the mass.

A roller coaster car, with a mass of 500 kg, starts from rest at the top of a hill with a
height of 50 meters. Neglecting any energy losses due to friction or air resistance,
[5+5]
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