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| ‘ | Answer Q.1 and any two from the rest i
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} a) | Determine the totai, internat and external indeterminacies of the given trus-es. This * O is not | 3
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b) ; Identily the zero force members of the truss shown below. |‘ 3
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' Deternine the force in each member of the roof truss shown in fizure given bellow. : )

' State if the members are in tension or compression. |
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A short bar of rectangular cross section (23mm x 50mm) is subjected to an axial
mmprcssi\'c force of 50 kN. Find the stresses on a plane whose normal makes angle of !
40 (anticlockwise) with longitudinal axis. What is the meximum shoear stress in the bar i
|
|

and on which plane does it act?
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A rectangular section of 250mm x 450mm is used in a beam. Find the moment of

. . . . 2. .
resistance of the section. Permissible stresses are 15 N/mm™ in compression and 8

2 - .
N/mpr™ in tension.

Draw the shear stress distribution for T-section given below. The scction is subjected
to a shear force of 250 kN, Also find the maximum shear stress and the Jocation where

the maximum shear stress occurs,
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Draw the Moht's circle for the stress element given bellow. From this Mohr's circle i%
find the stresses on the plane whose normal is inclined at 150(cluckwise) to the posilive
X-axis. Find maximum shear stress and the planes at which it acts. Also find the

normal stress on these planes.
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| o€ 1 PART - 11 |
FQU(‘BUOH | !
i i Answer any FOUR !
| |
L 1 1 Draw Iabeled SFD and BMD of tha following simply supported beam loaded as shown in ‘
L L Figure 1. Also show the position and value of maximum SF and BM. Hinge l 10
. | 10kN ‘
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{ \ BATE Figure 2 }
i 2. \ Analyze the hinged beam as shown in Figure 2 and draw {abeled SF and BM diagram. Show | 10
1 | the maximum bending moment and shear force values.
3.0 ’| raw and explain the stress-strain diagram of Mild Steel Bar subjected to axial tension. :
Pt 1 i | 5+5=
‘ i) | The figure shows the SFD over a simply supported beam as shown in figure 3. What can you \ 10
b | say about the loading over this length? Draw the corresponding BMD.
1 1 i 13.3KN S0mm X 12mm (steel) ;
[ | \
% | + JIKN i
; ' m 2m m 240mm X 276mm :
- {wood) \
. 16.7KN ﬁ
: : Figure 3 100mm X 12mm (steel) \
‘ Figure 4 :
4.0} | Find equivalent steel section of the flitched beam as shown in the figure 4. i
.‘ 4+6=
it} | Hence find maximum moment of resistance if the stresses in steel and wood are not 10 i 10
| exceed 140 N/mm? and 7 N/mm? respectively. Given E; = 2x10°N/mm? |, €y = Ix10*N/mm? .
5.i) | Prove that, for pure torsion, '
Ur = GB/L=TH W‘
where, { = shear stress at radius r, G= Modulus of rigidity ;
. . #= angle of twist, L=length of shaft | erds
] T= Torsional moment, J= Polar moment of Inertia ; 1
i ; A hollow steel shaft has outer diameter 100mm and thickness 15mm, calculate shear stress
‘ developed on elements at the outer and inner surfaces respectively, due to a torgue of g

| 7000N-m.




