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Instructions 

l. Answer all questions. There are 4 questions with 14 parts. Total points 70. 
2. Circle the closest choice for each MCQ type question. 
3. You must indicate all your answers only on this sheet. You must submit this sheet. 
4. Please use usual blank answer book for all rough work and supporting computations. You must submit all such answer books. 
5. Each multiple choice question has 5 points for right answer, minus 1 point for wrong answer, 0 for no answer. 

1). This question has 4 parts with 5 points each and no negative marking. Sketch your answer only on the figures. 

la. A beam with a 
symmetric box type 
cross-section shown on 
the right (constant wall 
thickness t) is under 
bending about z axis. 
The shear force at the 
cross section acts in the 
negative y direction 
through the centroid. 
Sketch the shape of the 
shear stress distribution in 
the walls on this figure 
itself. Values not 
necessary. 

lc. A beam with a solid 
rectangular cross-section 
shown on the right is 
under pure bending about 
the positive z axis. Sketch 
the deformed shape of the 
section on this figure 
itself. 
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1 b. A solid rod with an 
elliptic cross section 
on the right is under 
pure torsion about the 
z axis. On this figure 
itself, indicate the 
nature of warping of 
this seciton. 

ld. The figure on the 
right show the 
principal axes x and y 
under plane stress 
conditions. On this 
figure itself, indicate 
the stresses so that 
there is a state of pure 
shear. 
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2. The beam below of length 2/ (AB = BC = I) has a constant flexural rigidity EI. It is loaded by a uniform 
distributed load w. 
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i) The degree of redundancy of the beam is: 

a) 0 b) 1 c) 1.5 d) 2 e) -1 

iii) The absolute value of the support reaction at 
B is (in terms ofw/): 

a) 0 b) 1/4 c) 1/2 d) 1 e) 2 

3. The truss on the right has 2 hinged supports at A 
and B. The axial rigidity AE = 20000 kN. 

i) The degree of redundancy of the truss is: 

a) 0 b) 1 c) 1.5 d) 2 e) -1 

ii) The absolute value of the horizontal support 
reaction at B is (in kN): 

a)O b)25 c)SO d) 75 e) 100 

iii) The absolute value of the vertical support 
reaction at B is (in kN): 

a) 0 b)25 c)SO d) 75 e) 100 

iv) The absolute value of the vertical 
displacement ofC is (in mm): 

a)S b) 10 c)20 d) 30 e) 40 

4. The solid circular shaft BC is 1 m 
long with radius 20mm. The solid 
circular arm AB is O.Sm long wth 
radius 1 Omm. End C is fixed into the 
wall. B is a rigid joint. The forces are 
F1= 10kN and F2=1kN. Consider two 
points 'a' and 'o' of the cross section 
at C. 

i) The maximum principal stress at 'a' 
is (in MPa): 

a) 0 b) 50 c) 100 d) 150 e) 200 

ii) The octahedral shear stress at 'o' is 
(in MPa): 

a) 0 b) 50 c) 100 d) 150 e) 200 
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ii) The absolute value of the bending moment at 
B is (in terms ofwP): 

a) 0 b) 1/8 c) 112 d) 1 e) 2 

iv) The rotation of the beam at B is (in radians): 

a) 0 b)0.1 c)0.2 d) 0.3 e) 0.4 

EA = constant I 
Sm 

l 
f 

Sm 

l 

y 

X 

y 

CE21 005 Endsem Autumn 2011 




