(a) The magnitude of thrust at the springings 4
(b) The reactions at the supports 4
(¢) Bending Moment at 6 m from the left hinge 4

(d) The maximum positive bending moment. 3

6. A flexible rope weighing 1 N/m span between two
points 40 m apart and at the same level, 12 m above
the ground, is to carry a concentrated load of 300 N
at a point P on the rope which is to be at a horizontal
distance of 10 from the left-hand support. What is
the maximum height above the ground to which the
point P may be raised if the maximum tension in the
rope 1s not to exceed 1000 N ? Assume that the
distances measured along the rope are equal to their
horizontal projection. 15

A Vg
A 10 11 e 30 m

4 G g e

1
3

Section D

7. Two-wheel loads of 16 and 8 kN, at a fixed distance
apart of 2 m, cross a beam of 10 m span. Draw the

influence line for bending moment and shear force
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side of the page should remain blank. Only blue ball pen is admissible.

Note : Attempt Four questions in all, selecting one
question from any of the Sections A, B, C and D.

Q. No. 9 is compulsory.

Section A

1. (a) Differentiate between static and Kinematic

indeterminacy. 7%

(b) Explain with suitable example the principle of

superposition. 7%
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2.

(a)

(b)

(a)

(b)

Find forces in all members in the following
truss : 7%

State the first and second theorems of Moment-
Area method. Using this method find out the
slope and displacement at the free end of a
cantilever beam carrying a point load at

mid-span. 7%

Section B

Derive the expression of strain energy due to

axial loading. 7%

A loaded truss is shown in figure. The sectional
area of members is such that the tension
members are stressed to 120 N/mm?, while the

compression members are stressed to 75 N/mm?,

W-Sep-21-00045 2

(b)

Find the vertical deflection of the joint C. Take

E = 200 kN/mm?. 7Ys
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Explain with suitable example the principle of
virtual work. 7

A beam of span ‘L’ is simply supported. It
carries a concentrated load placed on the span

as shown in figure. Determine the deflection

under the load. v,
-
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Section C

5. A symmetrical three hinged circular arch has a span

of 16 m and a rise to the central hinge of 4 m. It
carries a vertical load of 16 kN at 4 m from the left-
hand end. Find :
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cable. Also determine the maximum tension in
the cable and the total strain energy.
EA = 2400 kN. 4

60 KN

(d) Draw the influence lines for (i) reaction at B;
(11) moment at A for the propped cantilever
shown in figure. Compute the ordinates at

intervals of 1.25 m. 3
1
4A xl B
4 ! ' BAN
i -t X P
P L=10m~- »
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for a point 4 m from the left abutment and find the

maximum bending moment and shear force at that

point : 15
§16 kKN I8 kN

A - ¢ T2mT I B

| PSP R— - 6

- : 10 m - . ot

8. With a suitable example state and explain the Muller-

Breslau principle. 15

(Compulsory Question)

9. This question contains four parts :

(a) Find the static indeterminacy for the truss
structure shown in figure. 4

(b) State and derive Maxwell’s reciprocal deflection
theorem. 4

(¢) A light flexible cable in the figure. Determine
the horizontal components of tension in the
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