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Instructions: Attemp( any SIX questions only.

(Q.1). The coplanar { rce system in Fig.1 cons;
i - sts of three forces g
the equivalent force-couple system with the force acting at Pointe(; g COuplc_m -(5 Mark

.':ig.l Fig_z

(Q.2). Two spheres a e resting in a trench as shown in Fig.2. The weights and radii of the spheres (SMar ‘;
are W, =75 N, W, =10 N, r; = 425 mm and r; = 125 mm, respectively. Determine the reactions |
acting on the sphercs at points A, B, C, and D, assuming the surfaces to be smooth.

(Q.3). Locate the Cciiter of Gravity and Compute the Moment of Inertia about Central axis 5y,
and Polar Moment of Inertia about zz axis for the following Composite shape cross section of

structures as shown in Fig.3.

-




T P 80 mm
60 mm
T
| G
A
100 rnl‘m
| :
]
—L : — =X
L— 60 1m——;-—-60 mm
Fig.3 Fig.4

(Q.4). Locate the Conter of Gravity and Compute the Moment of Inertia about Reference line 5Ma
axis (AB) for the fo!lowing built-up shape cross section of structures as shown in Fig.4.

(Q.5). Find the ang le of inclination of the bar (0) to mamta.m the system shown in Fig.5 in (5Ma

equilibrium position Neglect the weight of the bars S :_ ©.0 o)
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(Q.6). Caleulate the minimum co-efficient of static fricti
\ nuorasshownianbvdlichisneoessaryfort_hopemb

(5May
&"_ \adder without slippi 1g? .
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Floor

Fig.c
¢ the largest Force P for which blocks shown in Fig.7 remains in Equilibrium. (5Marks)

(Q.7). Determin
as shown in Fig.8 can drive up at (5Mark

(Q.8). Determine th : maximum incline () that the car
nstant speed if the -ar has (a) A rear _wheel drive (b) A front —wheel drive.
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Fig. Fig.9
(Q.9). A outfielder =xperiments with two different trajectories for throwing baseball to home (5N
plate from the positi »n shown in Fig.9: (a) v, = 42m/sec with (9) = 8% and (b) v, = 36m/sec with
(6)=12". For each et of initial conditions, determine the time (¢) required for the baseball to
reach the top of ho ne plate and the height (k) as the baseball crosses the plat‘e._
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Q1.

Q2.

Q4.

A rectangular body is acted upon four forces as
shown in figure. Calculate the magnitude of the
resultant force acting on the body and its
direction with x-axis. Also calculate the
equivalent force couple system at the corner B
of the rectangle. Also draw the sketch.

(6+2 = 8 Marks)

Calculate moment of inertia for the following
symmetrical cross-section about the x and y axis
passing through the centroid of the area.

(8 Marks)

Q3. A block of weight W1=200 N rests on a
horizontal surface and supports on top of it
another block of weight W2=50 N. The block W2
attached with vertical wall by a string AB. Find the
amount of vertical force P applied to the lower
block necessary for impending slipping. The
coefficient of friction for all contiguous surface is
0.3. (10 Marks)

Define the following terms:
(@) Angle of repose
(b) Parallel axis theorem
(c) Varignon theorem
(d) Mass and weight

(12 mark X 4 =4 Marks)
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Attempt any five

1. A man is centering the load hanging over a crane truck as shown in Fig.1. If the angle of the
rope is 20° then find a) tension in rope CB, b) and tension in cable AC.
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Fig.1 (6)

2. Determine the equivalent force couple system at A for the forces acting as shown in fig.2.
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3. A 5% wedge is used to lift a machine of 1400 kN at A (ref Fig.3). Knowing that the coefficient of static friction at

all surfaces is 0.20, (a) determine the force P required to move the wedge, (b) indicate whether the machine base

will move.
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4. Determine the center of gravity of the L-section and moment of Inertia about centroid axes
as shown in fig.4.
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Fig.4 (6)

5. Using the method of virtual work, determine the reaction at supports A and B of the
transversely loaded beam shown in fig.5.
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Fig.5 (6)
6. Locate the centroid of plate shown in Fig.6 and also find moment of inertia about axis passing
through the centroid.
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