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Assignment- 2 

 

 Note: - Each Question carries 4 marks. 

1. A horizontal line PQRS is 12 m long, where PQ = QR = RS = 4 m. Forces of 1000 N, 1500 N,       
1000 N and 500 N act at P, Q, R and S respectively with downward direction. The lines of action 
of these forces make angles of 90°, 60°, 45° and 30° respectively with PS. Find the magnitude, 
direction and position of the resultant force.                                 (CO-, PO-,  Level-)    [4]     
 
 
 
 
 
 
 
 
 
 
 
2. A square ABCD has forces acting along its sides as shown in Fig. Find the values of P and Q, 
if the system reduces to a couple. Also find magnitude of the couple, if the side of the square is 1 
m.           (CO-, PO-, , Level-)    [4]   
 
 
 
 
 
 
 
 
 
   



 

 

3. A string ABCD, attached to fixed points A and D has two equal weihts of 1000 N attached to 
it at B and C. The weights rest with the portions AB and CD inclined at angles as shown in Fig.  
 
 
 
 
 
 
 
 
 
              Find the tensions in the portions AB, BC and CD of the string, if the inclination of the 
portion BC with the vertical is 120°.     (CO-, PO-, , Level-)    [4]   
   
4. Two cylinders P and Q rest in a channel as shown in Fig.                      
 

 

 

     

 
 
 
 
 
                 The cylinder P has diameter of 100 mm and weighs 200 N, whereas the cylinder Q has 
diameter of 180 mm and weighs 500 N. 
                 If the bottom width of the box is 180 mm, with one side vertical and the other inclined 
at 60°, determine the pressures at all the four points of contact.           (CO-, PO-, , Level-)    [4] 
 
5. Find the moment of inertia of a T-section with flange as 150 mm × 50 mm and web as 150 mm 
× 50 mm about X-X and Y-Y axes through the centre of gravity of the section.   
                                      (CO-, PO-, , Level-)    [4]     
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Assignment- 2 

 

Note: - Each Question carries 4 marks. 

1.  Develop Vander Waal's equation in terms of reduced co-ordinates.   (CO - 1, PO - 3, Level - 2) [4] 

2.  Define partial pressure. State the Dalton's law of partial pressures.    (CO - 1, PO - 2, Level - 3) [4] 

3.  What amount of heat would be required to produce 4.4 kg of steam at a pressure of 6 bars and 
temperature of 250°C from water at 30°C? Take specific heat for superheated steam as 2.2 kJ/kg K. 
                 (CO - 3, PO - 1, Level - 2) [4] 

4.  A pressure cooker contains 1.5 kg of saturated steam at 5 bars. Find the quantity of heat which must be 
rejected so as to reduce the quality of steam to 60% dry. Also find pressure and temperature of the st at 
the new state.                (CO - 2, PO - 3, Level - 1) [4] 

5.  A closed vessel of 0.4m³ capacity contained air at 80 kPa and 300 K. Hydrogen was added and the 
pressure in the vessel was there by raised to 82 kPa at the same temperature. Find the final masses of 
oxygen, nitrogen and hydrogen in the vessel and their respective partial pressure. Air contains 77% of 
nitrogen on mass basis. Take R for hydrogen-4124 J/kgK          (CO - 2, PO - 3, Level - 2) [4]  
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Note: - Each Question carries 4 marks. 

1.  Explain and draw the cooling curve for pure iron.      
                                                                                                       (CO-3, PO-2, Level-3) [4] 

 
2. Draw and explain iron-iron carbide phase diagram.      
                                                                                              (CO-3, PO-4, Level-4) [4] 

3.  What is tempering. Explain the different stages       
                                                                                                          (CO-4, PO-3, Level-3) [4] 

4. Write the properties, composition and application of Duralium, High Speed Steel.   
                                                                                  (CO-5, PO-2, Level-4) [4] 

 

5. Explain T-T-T curve with neat sketch                                              (CO-4, PO-3,  Level-4) [4] 
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Assignment- 2 

 Note: - Each Question carries 4 marks. 

1) Using modified Euler’s method, find an approximate value of y 

when x=0.3, given that 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦    𝑎𝑛𝑑 𝑦 = 1 𝑤ℎ𝑒𝑛 𝑥 = 0 

 

2) Apply Runge-Kutta method to find approximate value of y for 

x=0.2 in steps of 0.1. If  
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦2    𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑦 = 1 𝑤ℎ𝑒𝑛 𝑥 = 0  

 

3) Apply Milne’s method to find a solution of the differential 

equation  
𝑑𝑦

𝑑𝑥
= 𝑥 − 𝑦2 in the range  0 ≤ 𝑥 ≤ 1 for the boundary 

condition  𝑦 = 0 𝑎𝑡 𝑥 = 0 . 

 

4) Using Adams-Bashforth method to find y(1.4),  given that 
𝑑𝑦

𝑑𝑥
= 𝑥2 1 + 𝑦  𝑎𝑛𝑑 𝑦 1 = 1  

𝑦 1.1 = 1.233,𝑦 1.2 = 1.548, 𝑦 1.3 = 1.979  

 

5) Find  the cubic polynomial which takes the  following values  

x 0 1 2 3 

f(x) 1 2 1 10 

 

Using Newton’s forward interpolation formula. Hence or 

otherwise evaluate f(4) . 
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Assignment- II 

 Note: - Each Question carry 4 marks. 

1. Describe McLeod gauge with a neat sketch.   
(CO-2, PO-2, Level-2)    [4]     

2. Describe the working of ultra-sonic meter. What are its advantages 
and disadvantages?   

(CO-3, PO-1, Level-3)    [4]     

3. Explain the generalized data acquisition system.   
(CO-3, PO-2, Level-2)    [4]     

4. Discuss the characteristics of line standard and end standard. 
Distinguish between line standard and end standard.   

(CO-4, PO-2, Level-3)    [4]     

5. What is a comparator? Describe any one type of comparators.  

(CO-5, PO-3, Level-3)    [4]     
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