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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. If the cords suspend the two buckets in the equilibrium position as shown in figure, determine 

the weight of bucket B. Bucket A has a weight of 60N.   

 

05 

B. A block of weight 200 N rests on a horizontal surface. The co−efficient of friction between the 

block and the horizontal surface is 0.4. Find the frictional force acting on the block if a 

horizontal force of 40 N is applied to the block 

 

 

 

05 
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C. Five concurrent coplanar forces act on a body as shown in figure. Find the forces P and Q such 

that the resultant of the five forces is zero.    
 
 
 
 
 

 

 

 

 

 

 

 

 

05 

D. Equation of motion of a particle moving in a straight line is given by 

s = 18t +3t2 - 2t3 , where s is in metres and t is in seconds.  Find: 

 (i) Velocity and acceleration at start 

 (ii) Time when the particle reaches its max. velocity 

 (iii) Max. velocity of the particle.  

 

05 

xF  = 0   −30 + 40 cos 60 + Q cos 20 = 0 

        Q = 10.64 N 

 yF  = 0   50 + 40 sin 60 − Q sin 20 − P  = 0 

       P = 81 N 
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Q.2 Attempt any THREE. (All questions carry equal marks) 30 

A. I) Find out min. value of P to start the motion. 

 

 
 

06 

II) The v−t diagram for a particle performing rectilinear translation is as shown.  Draw a−t 

diagram for this motion.  The particle starts from the origin x = 0. 

 

 

 

 

 

 

 

 

  
 

 

04 
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(A) Note : Resultant is asked so don’t show. 
 Support reactions i.e. FBD is not required. 

  Rx = ( )XF positive→  

   = 50 cos 60 + 120 

   = 145 N(→) 
 

  Ry = yF  ( positive) 

   = −50 sin 60 − 100 

   = −143.3  

   = 143.3 N () 
 

  R = 
2 2
x yR R +  = 203.86 N 

   = tan−1(Ry / Rx) = 44.66 
 

 (     positive) BM  = 50 sin 60  40 + 100  20 − 120  40 sin 60 

       = −424.87  = 424.87 Ncm (     )  
 
 By Varignon’s Principle 

  x = 
y

M

R


 = 2.96 cm 

  y = 
x

M

R


 = 2.93 cm 

 

Ry 

Rx 

R 

20 cm 20 cm 

50 N 

120 N 

60 60 

100 N 
B 

y 

x 

B 

R 

B. I) Find out resultant of given (lever) force system w.r.t. “B”.  
 

06 

II) For a particle travelling along a linear path a = t2 + 1 where a and t are in m/s2 and seconds 

respectively.  Find the change in velocity between t = 3 sec and t = 6 sec. 

 

04 

C. I) In the mechanism shown the angular velocity of link AB is 5 rad/sec anticlockwise. At the 

instant shown, determine the angular velocity of link BC and velocity of piston C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

06 
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II) Explain with Neat sketch main parts of Robots 

 

 

04 
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D. I) Determine Centroid of the 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 

E. Find the support reactions at Hinge A and Roller B. 10 
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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. Rod AB of length 3 m is kept on smooth planes as shown in figure. The velocity of end A is 5 

m/s along the inclined plane. Locate the ICR and find the velocity of end B. 

05 
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C. Find the centroid for shaded 

area. 

 

05 

D. A sphere of mass 20 kg is resting against two inclined planes with inclinations of 75 and 30 

respectively. Calculate the contact forces (reactions) at A and B.  

 

05 

 

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