
 
DEPARTMENT OF CIVIL ENGINEERING 

CE-221 SOLID MECHANICS 
Quiz-2 16/10/15                                            PAPER CODE: A 

Note: Write your name, roll no., and paper code on answerbook and on summary answer sheet provided 
on the reverse.  
You must submit the question-paper-cum-summary-answer-sheet along with the answerbook 
otherwise your paper will not be graded.  
Closed book, closed notes test. No formula sheet allowed. No mobile phones allowed in the exam hall. 
Both questions carry equal marks. Assume suitable data if required and state the same clearly 
 
Problem 1 
A steel beam (cross-section 16mm x 46mm) is covered with 2-mm thick aluminium cladding to 
provide corrosion resistance as shown in Fig. 1. The bending moment is 500 N.m in the direction 
shown. Take Esteel = 210 GPa, Ealuminium = 70 GPa.  
Find the maximum normal stress due to bending in (a) steel (st,max) (b) aluminium (al,max).  

 
 

Fig. 1 
 
Problem 2 
A cantilevered beam has a thin-walled slit rectangular section as shown in Fig. 2. The slit is very 
small as shown in Fig. 2. The wall thickness is uniform and it is very small compared to the width 
and height of the section, so you must neglect higher order terms in the wall thickness. The 
dimensions shown in Fig. 2 are centerline dimensions.  
Determine, the distance e with respect to the slit, as to where a vertical load should be 
applied to prevent twisting of the beam.  

 
Fig. 2 

 



 
DEPARTMENT OF CIVIL ENGINEERING 

CE-221 SOLID MECHANICS 
Quiz-2 16/10/15                                            PAPER CODE: B 

Note: Write your name, roll no., and paper code on answerbook and on summary answer sheet provided 
on the reverse.  
You must submit the question-paper-cum-summary-answer-sheet along with the answerbook 
otherwise your paper will not be graded.  
Closed book, closed notes test. No formula sheet allowed. No mobile phones allowed in the exam hall. 
Both questions carry equal marks. Assume suitable data if required and state the same clearly 
 
Problem 1 
A steel beam (cross-section 21mm x 41mm) is covered with 2-mm thick aluminium cladding to 
provide corrosion resistance as shown in Fig. 1. The bending moment is 400 N.m in the direction 
shown. Take Esteel = 200 GPa, Ealuminium = 50 GPa.  
Find the maximum normal stress due to bending in (a) steel (st,max) (b) aluminium (al,max).  

 
 

Fig. 1 
Problem 2 
A cantilevered beam has a thin-walled slit rectangular section as shown in Fig. 2. The slit is very 
small as shown in Fig. 2. The wall thickness is uniform and it is very small compared to the width 
and height of the section, so you must neglect higher order terms in the wall thickness. The 
dimensions shown in Fig. 2 are centerline dimensions.  
Determine, the distance e with respect to the slit, as to where a vertical load should be 
applied to prevent twisting of the beam.  

 
Fig. 2 

 
 



 
DEPARTMENT OF CIVIL ENGINEERING 

CE-221 SOLID MECHANICS 
Quiz-2 16/10/15                                            PAPER CODE: C 

Note: Write your name, roll no., and paper code on answerbook and on summary answer sheet provided 
on the reverse.  
You must submit the question-paper-cum-summary-answer-sheet along with the answerbook 
otherwise your paper will not be graded.  
Closed book, closed notes test. No formula sheet allowed. No mobile phones allowed in the exam hall. 
Both questions carry equal marks. Assume suitable data if required and state the same clearly 
 
Problem 1 
A steel beam (cross-section 31mm x 51mm) is covered with 2-mm thick aluminium cladding to 
provide corrosion resistance as shown in Fig. 1. The bending moment is 600 N.m in the direction 
shown. Take Esteel = 240 GPa, Ealuminium = 80 GPa.  
Find the maximum normal stress due to bending in (a) steel (st,max) (b) aluminium (al,max).  

 
 

Fig. 1 
Problem 2 
A cantilevered beam has a thin-walled slit rectangular section as shown in Fig. 2. The slit is very 
small as shown in Fig. 2. The wall thickness is uniform and it is very small compared to the width 
and height of the section, so you must neglect higher order terms in the wall thickness. The 
dimensions shown in Fig. 2 are centerline dimensions.  
Determine, the distance e with respect to the slit, as to where a vertical load should be 
applied to prevent twisting of the beam.  

 
Fig. 2 

 



 DEPARTMENT OF CIVIL ENGINEERING 
CE-221 SOLID MECHANICS 

Quiz-2 16/10/15                                            PAPER CODE: D 
Note: Write your name, roll no., and paper code on answerbook and on summary answer sheet provided 
on the reverse.  
You must submit the question-paper-cum-summary-answer-sheet along with the answerbook 
otherwise your paper will not be graded.  
Closed book, closed notes test. No formula sheet allowed. No mobile phones allowed in the exam hall. 
Both questions carry equal marks. Assume suitable data if required and state the same clearly 
 
Problem 1 
A steel beam (cross-section 26mm x 36mm) is covered with 2-mm thick aluminium cladding to 
provide corrosion resistance as shown in Fig. 1. The bending moment is 500 N.m in the direction 
shown. Take Esteel = 240 GPa, Ealuminium = 60 GPa.  
Find the maximum normal stress due to bending in (a) steel (st,max) (b) aluminium (al,max).  

             
Fig. 1 

 

Problem 2 
A cantilevered beam has a thin-walled slit rectangular section as shown in Fig. 2. The slit is very 
small as shown in Fig. 2. The wall thickness is uniform and it is very small compared to the width 
and height of the section, so you must neglect higher order terms in the wall thickness. The 
dimensions shown in Fig. 2 are centerline dimensions.  
Determine, the distance e with respect to the slit, as to where a vertical load should be 
applied to prevent twisting of the beam.  

 
Fig. 2 

 








