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(Affiliated to University of Mumbai) 

End Semester Examination (R-24) SH 
2025 
Answer Key with marking scheme 

Branch:  All Course: Applied Mechanics and Robot Dynamics 
Year/ Semester: FY B.Tech / I Course code: FEC105 
Time: 02 hours Marks: 60 
 Marks 
Q. 1 Attempt any THREE. (All questions carry equal marks) 15 
A. Find the force P required to just move the 20 kg block to the right.  

 

05 
 

B. A 30 kg pipe is supported at A by a system of five chords. Determine the force in each chord 
for equilibrium.  
 

 

05 

C. Two concurrent forces P and Q acts at O such that their resultant acts along x-axis. Determine 
the magnitude of Q and hence the resultant. 

05 
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D. A particle starts from rest and moves along a straight line.  The velocity of the particle varies 

as per the equation v = t2 + 20t where v and t are in m/s and seconds respectively.  Find the 
position and acceleration of the particle at t = 5 sec, 10 sec. 

 

 

05 
 

 
Q.2 Attempt any THREE. (All questions carry equal marks) 30 
A. I) Find the resultant of coplanar force system given below and locate the same on AB with 

due consideration to the applied moment.  
06 

 
(A)   As resultant is given along x axis. 
    Rx = R and Ry = 0 

    Ry = Fy ( +ve) 

    0  = 480 sin 30  Q cos   
    Q = 300 N  

  and Rx =  Fx ( +ve)  

    R = 480 cos 30 + Q sin  = 595.69 N 

   R = 595.69 N () 
 = tan1 

3

4
 
 
 

  

   = 36.87 

30

O 

P = 480 N

Q 

4 

3 

 
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II) A car starts from rest and travels along a straight track. It accelerates at a constant rate for 

10 seconds, then immediately begins to decelerate at a constant rate and it comes to rest at 
t’=60 sec. Draw the velocity-time (v-t) for this motion. 

 
 
 
 
 

04 

Let us first find out all the angles, 
 From the figure,     
     =   tan1(120/160)  = 36.87      
 and   =   tan1(160/120)  = 53.13 
      FX = 400cos  320  200cos  + 50cos     
   = 200 N  
   =     200 N ()    
  
 negative sign indicates leftward direction 
      FY = 300 + 400sin  200sin  50 sin  
   =     470 N  (  )   
 positive sign indicates upward direction. 
 
 The resultant magnitude is given by  

  R    =   2 2F + FX Y    =   510.78 N 

  
 The direction of the resultant is given by  
   =  tan 1 ( FY /  FX )  
   =    tan –1( 470 / 200)   
   =    66.95  (     ) 
 
 To find the position of resultant,  
 Consider point A as the origin.  
     MA =    4800  50 sin  (0.16) 
    + 320 (0.12)  400 cos  (0.12)  
   =    0  
 
 
 

 The x intercept is given by, 

  x =   A

Y

M

F



    = 0 

A B 

C D 

E F 

G 

200 N 50 N 

320 N 

400 N 300 N 120 mm 

160 mm 

120 mm 

160 mm 

4800 
 Nm 

 

 

This means that the resultant cuts the x axis 
 (line AB at x = 0, i.e. through the origin, point A) 
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B. I) The mass of A is 23 Kg and mass of B is 36 Kg. The coefficient of friction are 0.4 between 
A and B, and 0.2 between ground and block B. Assume smooth drum. Determine the 
maximum mass of M at impending motion. 

 

06 

II) The car moves in a straight line such that for a short time its velocity is defined by v = (9t2 
+ 2t)m/s. Where t is in seconds. Determine its position and acceleration when t = 3 sec. 

 

04 

C. I) In figure collar C slides on a horizontal rod. In the position shown rod AB is horizontal and 
has angular velocity of 0.6 rad/sec clockwise. Determine angular velocity of BC and velocity 
of collar C. 

06 
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II) Describe various parts of Robot with neat sketch. 

 

 

04 
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D. I) Find the centroid shaded area. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

08 

II) Define Angle of Repose and Angle of Friction 

 
 

 Angle of Friction  
The angle made by the resultant R with the normal to the surface of contact when the body has 
impending motion is called the angle of friction.  

02 

For square:  
 A1  = 1  1   =  1 m2 

 x1 = 0.5 m 
 

 For triangle:  
 A2  = 1/2  0.75  0.75 =   0.281m2 
 x2 =   1  0.75/3  =  0.75 m 
 

 For quartercircle:  
 A3  =  (0.75)2 / 4  =   0.441 m2 

 x3 = 4(0.75)/(3)  = 0.318 m 
 A summary of these calculations are given in the table below.  
 

Part Ai xi Aixi 
Square 1 0.5 0.5 
Triangle  0.281 0.75 0.211 

Quartercircle 0.441 0.318 0.140 
  
 Ai  = 0.278   Aixi  = 0.149 

 

x  = i i

i

A x

A



 = 0.536 m 

 We can see that the angle bisector of the two coordinate axes is the axis of 
symmetry for the given area. Since the centroid has to lie on the axis of 
symmetry, hence the xcoordinate and ycoordinate of the centroid must be 
identical.   

 
 Hence,    y  = x   = 0.536 m 

 Hence the coordinates of centroid are ( 0.536, 0.536 ) in m. 
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E. Find the support reactions for the beam loaded and supported as shown in fig. 
 

 
 

10 

     
Q.3 Attempt any THREE. (All questions carry equal marks) 15 
A. Write a Homogeneous matrix that represents Pure Rotation about all the 3 axes 

 

 
 

05 

B. A rod AB, 26m long leans against a vertical wall. The end A on the floor is drawn away from 
the wall at a rate of 24 m/s, when the end A of the rod is 10m from the wall, determine the 
velocity of end B sliding down vertically and the angular velocity of rod AB. 
 

05 
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C. A cylinder with 1500 N weight is resting in an unsymmetrical smooth groove as shown in 

figure. Determine the reactions at the points of contacts. 

 

05 

D. Find the centroid for given lamina 

 

05 

 
 ********* All the Best********* 

 

 

 


