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B.Tech - Odd Sem : End Semester Exam 
Academic Year:2020-2021 

19CE2101 - Solid Mechanics 
Set No: 1

Time: Max.Marks: 100

S.NO Answer All Questions Choice Options Marks CO

1. Explain a typical stress-strain curve for mild steel, Concrete and list out the salient points and define them. choice
Q-2 10Marks CO1

2. Explain in detail the relationship between modulus of elasticity, modulus of rigidity, and Poisson’s ratio. 10Marks CO1

3. Answer all the questions choice
Q-4 15Marks CO1

3.A. Define the terms: Stress, Strain, Modulus of elasticity and Hooke’s law 5Marks CO1

3.B.

A specimen of steel 20 mm diameter with a gauge length of 200 mm is tested to destruction. It has an extension of 0.25 mm
under a load of 80 kN and the load at the elastic limit is 102 kN. The maximum load is 150 kN. The total extension at
fracture is 56 mm and diameter at the neck is 15 mm. Analyze the behaviour of steel specimen and find (i) The stress at
elastic limit. (ii) Young’s modulus. (iii) Percentage elongation. (iv) Percentage reduction in area. (v) Ultimate tensile stress.

10Marks CO1

4. Answer all the questions 15Marks CO1
4.A. Describe Normal stress, Shear stress and Shear strain with the help of neat sketches 5Marks CO1

4.B. A steel flat plate of thickness 10 mm tapers uniformly from 60 mm at one end to 40 mm at another end in a length of 600
mm. If the bar is subjected to a load of 90 kN, Calculate its extension 10Marks CO1

5.

Calculate the shear forces and bending moments and also draw shear force diagram and bending moment diagram for the
given problem

choice
Q-6 10Marks CO2

6. Examine a uniform cantilever beam carrying a uniformly distributed load Q kN/m over its length ‘L’, Calculate the
maximum shear force and bending moment also draw the shape of the shear force diagram and bending moment diagram. 10Marks CO2

7. Answer all the questions choice
Q-8 15Marks CO2

7.A. Differentiate the following types of supports and draw the diagrams along with the un-known reactions at each support. (i)
Hinge support (ii) Roller support (iii) Fixed support 5Marks CO2

7.B. A simply supported beam is loaded as shown in the below figure. Analyze the beam and find the maximum shear force in
the beam 10Marks CO2

8. Answer all the questions 15Marks CO2

8.A. A cantilever beam is subjected to a point load of P at its tip. Draw the shape of the shear force diagram and bending moment
diagram 5Marks CO2

8.B. Analyze a simply supported beam with uniformly varying load with maximum intensity at the mid-span, draw the Shear
force & Bending moment diagrams and also find the maximum bending moment. 10Marks CO2

9. A beam of 200mm x 300mm Cross-section is subjected to a shear force of 60 kN. Calculate the shear stress induced across
the C/S at 20mm away from the Neutral Axis. Draw the shear stress distribution

choice
Q-10 10Marks CO3

10.
A square beam 20 mm X 20mm in section and 2.5 m long is simply supported at the ends. The beam fails when a point load
of 450 N is applied at the centre of the beam. Calculate Uniformly distributed load per meter length which will break a
cantilever of the same material 40 mm wide, 60 mm deep and 3 m long.

10Marks CO3

11. Answer all the questions choice
Q-12 15Marks CO3

11.A. Explain the Shear Formula with the help of a neat sketch. 5Marks CO3

11.B.
The tensile stresses at a point across two mutually perpendicular planes are 120 N/mm^2 and 60 N/mm^2. Calculate the
normal, tangential and resultant stresses on a plane inclined at 30 degrees to the axis of the minor stress by Mohr’s circle
method.

10Marks CO3

12. Answer all the questions 15Marks CO3
12.A. Define Pure bending or Simple bending with suitable example 5Marks CO3

12.B. An I -beam as shown in the figure below, is subjected to a shearing force of 25 kN. Determine the distribution of horizontal
shear stress in the top flange of the beam. All Dimensions are in “mm”. 10Marks CO3

13.
A steel shaft 60 mm diameter and 600 mm long is subjected to a twisting moment of 11 x 10^5 N-mm; the total angle of
twist being 0.60. Analyze the steel shaft and Calculate the maximum Shearing stress developed in the shaft and the modulus
of rigidity

choice
Q-14 10Marks CO4

14. A mild steel column 6 m long and 60 mm diameter, which is fixed at one end and free at the other end. Determine the 10Marks CO4
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Euler’s crippling load.

15. Answer all the questions choice
Q-16 15Marks CO4

15.A. Explain the stability of equilibrium with suitable example 5Marks CO4

15.B. A steel column has a length of 5 m and is fixed at both ends. If the cross-sectional area has the dimensions shown, determine
the critical load. 10Marks CO4

16. Answer all the questions 15Marks CO4
16.A. Define Crippling load. On what factors does it depend? 5Marks CO4

16.B.

The steel shaft of a socket wrench has a diameter of 8 mm. and a length of 250 mm (see figure). If the allowable stress in
shear is 60 MPa, what is the maximum permissible torque Tmax that may be exerted with the wrench? Through what angle
twist (in degrees) will the shaft twist under the action of the maximum torque? (Assume G to be 80 Gpa and ignore any
bending of the shaft.)

10Marks CO4
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