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Instructions:- Assume the appropriate data if not given
(Marks)
Q. No.1 Fill in the blanks (06)

a) The Free body diagram of a body we F€Imove all the supports and

re[glace them by the reactions which these supports exert on the body.
(subtract, remove, add, replace, represent)

b) Moment of a force about a point is equal to the Ql’OdllCt of the forces

and perpendicular distance of the point from the line of action of the force.
(addition, multiplication, product, parallel, perpendicular, equal)

¢) Frame is a structure consisting of Several bars or members pinned
together and in which one or more than one of its members is subjected to more

than twO forces. (one, two, several, fix)

Q. No.2 Attempt any one of the following: (06)

a) A uniform wheel 60 cm in diameter rests against a rigid rectangular
block 15 cm thick as shown in the figure. Find the least pull force P through the
centre of the wheel to just turn the wheel over the corner of the block. All
surfaces are smooth. Find also the reaction of the block. The wheel weights
10,000 newtons.
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Solution. The force P has a tendency to turn the wheel about B with i -
’ 0

the turning moment equal to the
: 5 ] product of the fi .
dicular distance of the line of action of P and B.O(r:eeea;idg.th“%g)eq)en |
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.For a ﬁxcfl turning moment, the force is the least if the moment o

is the maximum. The maximum valye of the arm = BO since tlf: fs:::: U
passes tl'lrough O. Hence the least force P should be in a direction
perpendicular to BO. At the point of turning the three forces actin ;
on the wheel and keeping it in equilibrium are : = k ‘{;

(¢) The reaciion R of the block, (ii) The force P,
(/) The weight W = 10000 N of the wheel P
acting vertically downwards through O,

(iv) The reaction R, between the block and EESI;AKNGULAR

the ground.
When the force applied is just sufficient to
overturn the wheel there will be no pressure -

between the wheel and the horizontal sur-  15cm
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.. From equation (i)
Rg=Wcos 0= 10000 x % = 5000 Newtons Ans. g

Fig. 47.(%)

and P=WsinB= I—QQQQZL\E = 8660 newtons Ans.

b) Explain and elaborate the following
i) Parallelogram Law:

ii) Varignon's Theorem:

iii) Trusses and frames:




(08)

Q.No3. Attempt any two of the following
a) A beam is supported and loaded by hinged support at A and roller
support at B as shown in the figure. Find the reactions at A and B
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Fig. 3.9

Solutioir. Beam is hinged at A (X,, Y,) and roller supported at B(Rp).
Forces about C form a couple of magnitude M =20 (1 + 1) = 40 kN-m acting
anticlockwise and forces about D forms a couple of magnitude My, =10 (0.5
+0.5) = 10 kN-m acting clockwise. A force of 20 kN is acting at a distance

of 1 m from E. It is transferred to the pOiflt E as a force of 20
couple of magnitude 20 (1) = 20 kN-m acting clockwise. :

ZFx= 0:
ZFy=O: Y,+Rg=0
TM,=0: 40-10-20+Rz(12) =0
10 _
RB"‘E = -0.833 kN

X, +20 =0, X, =~ 20 kN Ans. (change the assumed &

Rgz = 0.833 kN (down). Ans.
Y,=—Rp=-(-0.833)
Y, = 0.833 kN (up). Ans.

b) Find the axial force in the member DE of the truss using the ethod of

sections.
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Solution. First determige the reactions at the supports by considering the
entire truss as a free-body. They are determined to be R 4 = 2.5kN and
R = 3.5kN. To determine the force in the member DE pass a section
cutting the member DE and any two other members of the truss so as to
divide the truss into two separate portions. The total number of members
cut should not exceed three.

There can be more than one way to pass a section (mn or op).

Consider the truss as cut by the section mn. The two portions of the
truss are as shown in Fig. 9.12.

Assume and mark the directions of the forces in the cut members. The
{orces in the cut members can be assumed to act away from the joints. But,
the directions of the axial forces assumed in a member in the two portions of
the truss must be consistent with the principle of action and reaction. For
example, if the force in the member DE at the joint D is shown to act from
left to right then at the joint E it must be shown to act from right to left (i.e.
tension).

Consider now the equilibrium of the left hand portion of the truss. The
three unknown forces acting on the portion of the truss are

Fpg, Fpp and Fup
Write the equations of equilibrium.
Taking moments abeut B,
IMp=0: 2000 (3 sin30°) - R4 (3) + Fpp (3 cos 309 =0
2000 x 3 x 0.5 — 3R, + Fpp(3 % 0.866) =0
_ 1500
Fpe = 0866
Fp =1732N(D Ans.

¢) How will you find out the resultant of two parallel forces acting in the
same direction. Explain with neat diagram.
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