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{1) Question No. 1 is compulsory.
(

(3)Assume suitable data if necessary Ynd mention the same clearly.

)
2)Attempt any three questions fronf remaining five questions.
)
(4)Take g=9.81 m/s”

Four concurrent forces act at a point as shown. Find their resultant. [4]
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Define Angle of friction and Angle of Repgpse. Show that Angle of friction is [4]

equal to Angle of Repose.

A cylinder of weight 500 N is kept on two inclined planes as shown in the [4]
figure. Determine the reactions at the contact points Aand B

o
Acceleration of a particle moving along a straight line is represented by the relation (4]
a = 30 — 4.5 x?m/s?. The starts with zero initial velocity at x = 0. Determine (a) the
velocity when x=3 m (b) the position when the velocity is again zero (c) the position
when the veiocity is maximurn.

A block of mass 5kg is released from rest along a 40 degree inclined plane. [4]
Determine the acceleration of the block when it travels a distance of 3m
using D’ Alemberts principle. Take coefficient of friction as 0.2.
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2 QP Code 3\

Q.2 a. For given system find resultant and its point of application with respect to 16
point O on the X- axis( X intercept). Force, along CA = 100 N, along OD =
250N, along ED = 150 N, along OE = 100 N. An clockwise moment of 5000 N-
cm is also acting at the point O. '
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b. A Cylinder of weight 300N is held in equilibrium as shown in figure given [8]
below. Determine the tension in the string AD and reaction at C and B. The
length of AE = 750 mm

E_soowN

l -~ Dia 200 mm

. If a ball is thrown vertically down with a velocity of 10 m/s from a height of [6)
3m. Find the maximum height it can reach after hitting the floor, if the
coefficient of restitution is 0.7.
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.3 a. Find Centroid of shaded area. : L [8]
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h. Arectangular parallelepiped carries Three forces shown.in fig. Reduce the [6]
‘ force system to a resultant force applied at the origin and a moment around
origin.

c. Acollar of mass 1 kg is attached to a spring and slides without friction alonga [6]
circular rod which lies in a horizontal plane. The spring is undeformed when
the collar is at B. knowing that the collar is passing through the poiht D with a
speed of 1.8 m/s, determine the speed of the collar when it passes through
~ point C and B. Take Stiffness of the spring, k= 250 N/m, Radius-of the circular -
path = 300 min and distance OA = 125 mm.
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Q.4 a. Findthe reactions atsupports B and F for the beam loaded as shown in the
figure below.
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b. A particle is projected from the top of a tower of height 50 m with a velocity
of 20 m/sec at an angle 30 de'grees to the horizontal. Determine :
1) Horizontal distance AB it travel from the foot of the tower.
2) The velgcity with wiich it strikes the ground at B.
3) Total time taken to reach pointB.
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c. Figure shows the crank and connecting rod mechanism. The crank AB rotates
with an angular velocity of 2 rad/sec'in clockwise direction. Determine the
angular velocity of Connecting Rod BC and the velocity of Piston C using ICR
method. AB = 0.3m and CD = 0.8m
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Q.5 a. Atrussisloaded as shown in the diagram given below. Determine : [8]
1) Supportreactions
~ 2) Forces on BC, BD by Method of section.
~ 3) Forces on AB,AE and BE by Method of joints.
S 200N
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b. A particle is projected with an initial velocity of 2my/s along a straight line. [6]
The relation between acceleration and time is given‘in the diagram. Draw v-t
and s-t diagram o
a m].sjz v
5 3 e e s e D
10 tsec

2 c. A wheel of 2m diameter roils without slipping on a flat surface. The center of [6]

the wheel is movingﬂj.e_\;‘i;ti{ a velocity 4m/s towards the right. Determine the
angular velocity of{t.bﬁé‘wheel and velocity of points P,Q and R on the wheel
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Q.6 a. A force of 100 N acts at a point P(-2,3,5)m has its line of action passing
through Q(10,3,4)m. Calculate moment of this force about origin (0,0,0).
b. A ladder AB of length 3m and weight 25 kg is resting against a vertical wall and a
: horizontal floor. The ladder makes ah angle 50 degrees with the floor. A man of
weight 60 kg tries to climb the ladder. How much distance along the ladder he will
- be able to climb if the coefficient of friction between ladder and floor as 0.2 and
that between ladder and wall as 0.3. Also find the angle the ladder should make with
the horizontal such that the man can climb till the top of the ladder.

c. A particle moves along a track which has a parabolic shape with a constant speed of
10m/sec. The curve is given by y = 5 + 0.3x” . Find the components of velocity and
normal acceleration when x=2m.

d. Twoblocks A and B connected as shown inthe diagram. The string is
inextensible. Mass of A and B are 3kg and 5kg respectively. If the coefficient
of friction between A and inciined piane is 0.25 determine the tension on the
strings.-and accelerations of A and B.
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Correction

Q 6(b) weight 25 Kg: "correct it as Mass 25 Kg'.
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orces are outward.

.c

Q1 (a) Arrows of all

Q4(c) read CB= 0.8 instead of CD=0.8.
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Q1(a) 40 N force, the siop is given as harizental = 4 and vertical = 3.

Q1(e) Determine the acceleration of the block using D'Alemberts principle.
("when it travels a distance of 3m"is to .be cancelled to avoid confusion.

Q5(c) OP = 0.6 m and OP makes an angie of 30 degrees with negative X -
Axis. i
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