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AALIM MUHAMMED SALEGH COLLEGE OF ENGINEERING 

DEPARTMENT OF MECHANICAL ENGINEERING 
 

ME2254 STRENGTH OF MATERIALS 

IV SEMESTER 

PART B – QUESTIONS  

UNIT – I 

STRESS STRAIN DEFORMATION OF SOLIDS 

1. The following observations are made during a tensile test on a mild steel specimen 60 mm 

in diameter and 210 mm long. Elongation with 40 kN load (within limit of proportionality).             

δl =0.0304 mm, yield load = 156 kN 

Maximum load = 250 kN 

Length of specimen at fracture = 235 mm. 

Determine: 

(i) Young’s Modulus of Elasticity 

(ii) Yield point stress 

(iii) Ultimate stress 

(iv) Percentage elongation                                       

 

2. Find the stresses in each section and total extension of the bar shown in Fig.                                        

E = 2.1 x 10
5
N/mm

2
. 

 
3. A circular steel bar ABCD, rigidly fixed at A and D is subjected to axial loads of 50 kN 

and 100 kN at B and C as shown in Fig. Find the stresses in the sections and load taken at the 

ends. 

 

4. A mild steel rod of 20mm diameter and 300mm long is enclosed centrally inside a hollow 

copper tube of external diameter 30mm and internal diameter of 25mm. The ends of the tube 

and rods are brazed together and the composite bar is subjected to an axial pull of 40kN. E 

for steel and copper is 200 GN/m2 and 100 GN/m2 respectively. Find the stresses developed 

in the rod and the tube. Also find the extension of the rod. 

 

5. A reinforced concrete column 500 mm x 500 mm in section is reinforced with 4 steel bars 

of 20 mm diameter, one in each corner. The column is carrying a load of 750 kN. Determine 
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the stresses in concrete and steel bars. Take ES = 210 GPa and Ec = 14 GPa. Also, calculate 

load carried by steel and concrete. 

6. A solid steel bar 500 mm long and 50 mm diameter is placed inside an aluminum tube 75 

mm inside diameter and 100 mm outside diameter. The aluminum tube is 0.5 mm longer than 

the steel bar. A compressive load of 600 kN is applied to the bar and cylinder through rigid 

plates. Find stresses developed in the steel and aluminum, take Es = 200GPa and Ea = 70Gpa. 

 

7. The load P is applied on the bars as shown in Fig. Find the safe load P if the stresses in 

brass and steel are not to exceed 60 N/mm
2
 and 120 N/mm2respectively. E for steel = 200 

kN/mm
2
, E for brass = 100 kN/mm

2
. The copper rods are 40 mm x 40 mm in section and the 

steel rod is 50mm x 50 mm in section. Length of steel rod is 250 mm and copper rod is            

150 mm. 

 

8. A steel tube of 20 mm internal diameter and 30 mm external diameter encases a copper rod 

of 15 mm diameter to which it is rigidly joined at each end. If the temperature of the 

assembly is raised by 80
0
C calculate the stresses produced in the tube. Ex = 2 x 10

5 
N/mm

2
                                                       

Ec = 1 x 10
5
 N/mm

2
. Coefficient of linear expansion of steel and copper are11 x 10

-6 
per 

0
C 

and 18 x 10
-6 

per 
0
C. 

 

9. A steel flat 24 mm x 6 mm in section riveted between two aluminum flats of same size at a 

temperature of 288 K is shown in fig. If this assembly is subjected to a compressive force of 

35kN, find the stresses developed in each material. To what temperature the assembly can be 

raised that the stresses in the materials due to the load are nullified. Es = EA1 = 210 GPa. α s 

=12x10
-6/

K and α Al = 23 x 10
-6

/K. 

 
 

10. A bar of 30mm diameter is subjected to a pull of 60kN. The measured extension on gauge 

length of 200mm is 0.09mm and the change in diameter is 0.0039mm. Calculate μ and the 

values of the three module. 

UNIT – II 

BEAMS - LOADS AND STRESSES 

1. Three planks of each 50 x200 mm timber are built up to a symmetrical I section for a 

beam. The maximum shear force over the beam is 4KN. Propose an alternate rectangular 

section of the same material so that the maximum shear stress developed is same in both 

sections. Assume then width of the section to be 2/3 of the depth.  
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2. A beam of uniform section 10 m long carries a udl of 5KN/m for the entire length and a 

concentrated load of 10 KN at right end. The beam is freely supported at the left end. Find 

the position of the second support so that the maximum bending moment in the beam is as 

minimum as possible. Also compute the maximum bending moment  

 

3. A beam of size 150 mm wide, 250 mm deep carries a uniformly distributed load of w 

kN/m over entire span of 4 m. A concentrated load 1 kN is acting at a distance of 1.2 m from 

the left support. If the bending stress at a section 1.8 m from the left support is not to exceed 

3.25 N/mm2 find the load w.  

 

4. A cantilever of 2m length carries a point load of 20 KN at 0.8 m from the fixed end and 

another point of 5 KN at the free end. In addition, a u.d.l. of 15 KN/m is spread over the 

entire length of the cantilever. Draw the S.F.D, and B.M.D.  

 

5. A Simply supported beam of effective span 6 m carries three point loads of 30 KN, 25 KN 

and 40 KN at 1m, 3m and 4.5m respectively from the left support. Draw the SFD and BMD. 

indicating values at salient points.  

 

6. A Simply supported beam of length 6 metres carries a udl of 20KN/m throughout its 

length and a point of 30 KN at 2 metres from the right support. Draw the shear force and 

bending moment diagram. Also find the position and magnitude of maximum Bending 

moment.  

 

7. A Simply supported beam 6 metre span carries udl of 20 KN/m for left half of span and 

two point loads of 25 KN end 35 KN at 4 m and 5 m from left support. Find maximum SF 

and BM and their location drawing SF and BM diagrams.  

8. The shear force acting on a T section of a beam is 50 kN as shown in fig. Calculate the 

shear stress at the neutral axis and at the junction of the web and the flange. 
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UNIT – III 

TORSION AND SPRING 

 

1. A solid shaft transmits 400 kW at 200 rpm. If the shear is not to exceed 60 N/mm2. Find 

the diameter of the shaft. If this shaft is to be replaced by a hollow shaft whose internal 

diameter is 0.5 times outer diameter. Determine the size and percentage of saving in material, 

the maximum shearing stress being the same.  

 

2. Find the diameter of a solid shaft to transmit 90 kW at 160 rpm, such that the shear stress is 

limited to 60 N/mm
2
. The maximum torque is likely to exceed the mean torque by 20%. Also 

find the permissible length of the shaft, if the twist is not to exceed 1 degree over the entire 

length. Take rigidity modulus as 0.8 x 105 N/mm
2
.  

 

3. It is required to design a closed coiled helical spring which shall deflect 1mm under an 

axial load of 100 N at a shear stress of 90 Mpa. The spring is to be made of round wire 

having shear modulus of 0.8 x 10
5
 Mpa. The mean diameter of the coil is 10 times that of 

the coil wire. Find the diameter and length of the wire.  

 

4. A steel shaft ABCD having a total length of 2400 mm is contributed by three different 

sections as follows. The portion AB is hollow having outside and inside diameters 80 mm 

and 50 mm respectively, BC is solid and 80 mm diameter. CD is also solid and 70 mm in 

diameter. If the angle of twist is same for each section, determine the length of each portion 

and the total angle of twist. Maximum permissible shear stress is 50 MPa and shear modulus 

0.82 x 10
5
 MPa.  

 

5. The stiffness of close coiled helical spring is 1.5 N/mm of compression under a maximum 

load of 60 N. The maximum shear stress in the wire of the spring is 125 N/mm
2
. The solid 

length of the spring (when the coils are touching) is 50 mm. Find the diameter of coil, 

diameter of wire and number of coils. C = 4.5  

6. A closely coiled helical spring of round steel wire 10 mm in diameter having 10 complete 

turns with a mean diameter of 12 cm is subjected to an axial load of 250 N. Determine 

(i) the deflection of the spring 

(ii) maximum shear stress in the wire and 

(iii) Stiffness of the spring and 

(iv) frequency of vibration 

Take C = 0.8 x 10
5
N/mm

2
 

UNIT – IV 

BEAM DEFLECTION 

1. A beam of length of 10 m is simply supported at its ends and carries two point loads of 

100 KN and 60 KN at a distance of 2 m and 5 m respectively from the left support. 

Calculate the deflections under each load. Find also the maximum deflection. 

Take I = 18 X 10
8
 mm

4
 and E = 2 X 10

5
 N/mm

2
  

 

2. i) A column of solid circular section, 12 cm diameter, 3.6 m long is hinged at both ends. 

Rankine’s constant is 1 / 1600 and σc= 54 KN/cm
2
. Find the buckling load. 

ii) If another column of the same length, end conditions and rankine constant but of 
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12 cm X 12 cm square cross-section, and different material, has the same buckling load, 

find the value of σc of its material.  

 

3. A beam of length of 6 m is simply supported at its ends. It carries a uniformly distributed 

load of 10 KN/m as shown in figure. Determine the deflection of the beam at its mid-point 

and also the position and the maximum deflection. Take EI=4.5 X 10
8
 N/mm

2
.  

 

4. An overhanging beam ABC is loaded as shown is figure. Determine the deflection of the 

beam at point C. Take I = 5 X 10
8
 mm

4
 and E = 2 X 10

5
 N/mm

2
.  

 

5. A cantilever of length 2 m carries a uniformly distributed load of 2.5 KN/m run for a 

length of 1.25 m from the fixed end and a point load of 1 KN at the free end. Find the 

deflection at the free end if the section is rectangular 12 cm wide and 24 cm deep and            

E=1 X 10
4
 N/mm

2
 

 

6. A cantilever of length 2m carries a uniformly distributed load 2 KN/m over a length of 1m 

from the free end, and a point load of 1 KN at the free end. Find the slope and deflection at 

the free end if E = 2.1 X 10
5
 N/mm

2
 and I = 6.667 X 10

7 
mm

4
 .  

 

7. Determine the section of a hollow C.I. cylindrical column 5 m long with ends firmly           

built-in. The column has to carry an axial compressive load of 588.6 KN. The internal 

diameter of the column is 0.75 times the external diameter. Use Rankine’s constants. 

a = 1 / 1600, σc= 57.58 KN/cm
2
 and F.O.S = 6.  
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UNIT – V 

ANALYSIS OF STRESSES IN TWO DIMENSIONS 

1. A Thin cylindrical shell 3 m long has 1m internal diameter and 15 mm metal thickness. 

Calculate the circumferential and longitudinal stresses induced and also the change in the 

dimensions of the shell, if it is subjected to an internal pressure of1.5 N/mm
2
 Take E = 2x10

5
 

N/mm
2
 and poison’s ratio =0.3. Also calculate change in volume.  

 

2. A closed cylindrical vessel made of steel plates 4 mm thick with plane ends, carries fluid 

under pressure of 3 N/mm
2
 The diameter of the cylinder is 25cm and length is 75 cm. 

Calculate the longitudinal and hoop stresses in the cylinder wall and determine the change 

in diameter, length and Volume of the cylinder. Take E =2.1x10
5
 N/mm

2
 and 1/m = 0.286. 

 

3. A rectangular block of material is subjected to a tensile stress of 110 N/mm
2
 on one plane 

and a tensile stress of 47 N/mm
2
 on the plane at right angle to the former plane and a tensile 

stress of 47 N/mm
2
 on the plane at right angle to the former. Each of the above stress is 

accompanied by a shear stress of 63 N/mm
2
 Find (i) The direction and magnitude of each of 

the principal stress (ii) Magnitude of greatest shear stress  

 

4. A rectangular block of material is subjected to a tensile stress of 210 N/mm
2
 on one plane 

and a tensile stress of 28 N/mm
2
 on the plane at right angle to the former plane and a tensile 

stress of 28 N/mm
2
 on the plane at right angle to the former. Each of the above stress is 

accompanied by a shear stress of 53 N/mm
2
 Find (i) The direction and magnitude of each of 

the principal stress (ii) Magnitude of greatest shear stress  

 

5. An elemental cube is subjected to tensile stresses of 30 kN/mm2 and 10 N/mm2 acting on 

two mutually perpendicular planes and a shear stress of 10 N/mm2 on these planes. Draw the 

Mohr’s circle for stresses; determine the magnitudes and directions of principal stresses and 

also the greatest shear stress. 


