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Q1. Two cylinders 1 and 2 rest in a horizontal channel as shown in Fig. Q1. The cylindedhas a
height of 500 N and a rad i
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Q3. A tower used for a highline is shown in the Fig. Q3. If it is subjected to a horizontal force of
600 kN, then determine the forces in all the members
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Q4. A block A weighing 100 N rests on a rough inclined plane whose inclination to the
horizontal is 45°. This block is connected to another block B weighing 300 N resting on a rough
horizontal plane by a weighing rigid bar inclined at an angle of 30° to the horizontal. Find the
horizontal force required to be applied to the block B to just move the block A in upward
direction. Take the coefficient of static friction as 0.268 at all surfaces wherc there is sliding.
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Q1. For the case shown in Fig. Q1, sketch the shear force and bending moment diagrams. Indicate sign
convention employed and labe] important valyes, [8]
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Q2. Given the following state of plane stress at a point

J{ = - o HR Ty= o W —Z’W: do M

(1) Justify whether is it possible to get a normal stress of -200 MPa and a positive shear stresg
T at this point? »
(ii) If so, at what angle x-axis should be rotated to get the above state of stress given in (j).

[5]
Q3. Given the following state of plane stress at a point,
Ty > 26 er.. O"{,‘.—.L,O.Nrk ‘&7:-—[0 r{&,‘
)] What are the principal strains in the Xy plane?
(i) Find the strains at axes rotated 30° clockwise from Xy axes.
Modulus of Elasticity=200 GPa and poisson’s ratio=0.3
(5]
Q4. Shown in Fig. Q4 (i) perfectly plastic and Fig. Q4 (ii) is elastic perfectly plastic stress-
strain idealizations. What stress is needed in each case to have a strain of 0.0005?
[1]
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Q5. The principal stresses at a point are

- = (oM P
d"' - 50 Mf‘v G 2 l-' 0 Hf“ G-g - &
What is the maximum shear stress at this point?
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Note: Answer Part A, Part B and Part C in separate answer books

PART A

Q1. On a concrete ramp (Figure Q1) a force “F” is required to (i) start pushing a block up
when the slope is 30° and (i) hold it from sliding back when the slope is 60°. What is the
coefficient of static friction between the block and concrete?

[4M]
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Q2. In the pin-jointed cantilever truss shown in Fig. Q2, all the members have a cross
sectional area A=5000 mm? and elastic modulus E=200 GN/m?. Find:
(i) the forces in all the members of the truss
(ii) the vertical deflection of the joint C.
[8M]

Q3. A 2m long cantilever column of square cross section 100mm x 100 mm is to be made of
steel (E=200 GN/m?), Determine the critical load for buckling of the column,
[2M]




PARTB
Q4. For the given loading pattern (Fig. Q4), (i) find the reactions, (ii) expressions-for the
shear force and bending moment as a functions of distance along the beam, and (iii) sketch
___ shear force and bending moment diagrams and label salient points. Indicate the sign
convention employed.

[6M]

“Totel bed. = § poN

Q5. If the maximum principal stress is 100 MN/m?, find (i) Oy, (ii) and the angle which the
principal stress axes makes with the xy axes for the case given below in Fig. Q5.
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[5M]

Q6. Assume that a state of principal stresses developed at a point are shown in Fig. Q6. The
stresses are directly proportional to a parameter “a”. What is “a” based on the Mises criterion
if the yield stress is 250 MPa.

[2M]
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Q8. Consider the steel beam shown in Fig. Q8. Calculate the maximum bending stress in the
beam. :
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Max Marks: 20
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QI. For the case shown in Fig. Ql, sketch the shear force and bending moment diagrams.
Indicate sign convention employed and labe] important valyes. (8]
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the orientation of principal axes and axes of maximum shear. [6]

Q3. A sheet of metal is deformed uniformly in its own plane so that the strain components
related to set of Xy axes are

€y = loooxlgt’/ €&y = "6003({661 )),Ad = goox {0

Q4. A 50 mm diameter steel rod has an initial length of 2 m_ Determine the total strain along the
axis of the rod after a tensile load of 25 kN is applied to the rod and the temperature of the rod
increases by 20°C. For steel, Modulus of elasticity (E)=200 GN/m? and Coefficient of thermal
expansion (a)=9x10 /°C. [2]
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4. A cord connects two bodies A and B placed on an inclined plane as shown in fig.Q1.The

coefficients of friction of body A is 0.15 and that of body B is 0.4. Determine
a. the inclination of the plane to the horizontal
b. the tension in the cord when motion is about to take place down the inclined plane.

(6 mMavks)
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- @2. In the pin-jointed cantilever truss shown in fig. Q2, all the members have a cross sectional

area of 350 mm? and elastic modulus 205 G N/m?. Find:
a. the forces in the rods due to the load€ tokal ¥ 20 kN

b. the vertical deflection of the loaded joint A. (g YYﬂYK&)
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A rigid beam AD is supported by a smooth pin at A and by horizontal bars (1) and (2)
attached to the beam at points B and C respectively. Bar (1) is brass with cross sectional area
of 350 mm? and an elastic modulus of 110 G N/m*. Bar (2) is steel with cross sectional area
of 175 mm? and an elastic modulus of 190 G N/m®. A concentrated load of 8 kN is applied to
the tip of the beam at D as shown in fig. Q3. Assume that the pin connections at B and C are
ideal, meaning that there are no gaps. Compute the

a. normal stresses in both the brass and steel bars. (6 oy \%)
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