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The Islamic University of Gaza 
Faculty of Engineering - Mechanical Engineering Department 

Dynamics EMEC 2306 
 

Problem Set 
Chapter 15 

 
Lecturer: Mohammad Abuhaiba, Ph.D., P.E. 
Teacher Assistants: Eng. Salah AbuSelmia and Eng. Israa Eldada 
 
Problem #1: A disk having a radius of 0.5 ft rotates with an initial angular velocity of 2 rad/s and 
has a constant angular acceleration of 1 rad/s2. Determine the magnitudes of the velocity and 
acceleration of a point on the rim of the disk when t = 2 s. 
 
Problem #2: If the motor of the electric drill turns the armature shaft S with a constant angular 

acceleration of s = 30 rad/s2, determine the angular velocity of the shaft after it has turned 
200 rev, starting from rest. 
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Problem #3: The vertical-axis windmill consists of two blades that have a parabolic shape. If the 

blades are originally at rest and begin to turn with a constant angular acceleration of c = 0.5 
rad/s2, determine the magnitude of the velocity and acceleration of points A and B on the blade 
after the blade has rotated through two revolutions. 

 
Problem #4: For a short time, gear A of the automobile starter rotates with an angular 

acceleration of A = (450 t2 + 60) rad/s2, where t is in seconds. Determine the angular velocity 
and angular displacement of gear B when t = 2 s, starting from rest. The radii of gears A and B 
are 10 mm and 25 mm, respectively. 
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Problem #5: The block moves to the left with a constant velocity Vo. Determine the angular 

velocity and angular acceleration of the bar as a function of . 

 
Problem #6: Crank AB rotates with a constant angular velocity of 5 rad/s. Determine the 

velocity of block C and the angular velocity of link BC at the instant  = 30°. 

 
Problem #7: At the instant  = 30°, crank AB rotates with an angular velocity and angular 

acceleration of  = 10 rad/s and  = 2 rad/s2, respectively. Determine the angular velocity and 
angular acceleration of the connecting rod BC at this instant. Take a = 0.3 m and b = 0.5 m. 

 
Problem #8: If the hydraulic cylinder AB is extending at a constant rate of 1 ft/s, determine the 

dumpster's angular velocity at the instant  = 30°. 
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Problem #9: Pinion gear A rolls on the fixed gear rack B with an angular velocity  = 4 rad/s. 
Determine the velocity of the gear rack C. 

 
Problem #10: Determine the velocity of point A on the outer rim of the spool at the instant 
shown when the cable is pulled to the right with a velocity of v. The spool rolls without slipping. 

 
Problem #11: If bar AB has an angular velocity AB = 4 rad/s, determine the velocity of the 
slider block C at the instant shown. 
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Problem #12: At the instant shown, the truck travels to the right at 8 m/s. If the pipe does not 
slip at B, determine its angular velocity if its mass center G appears to remain stationary to an 
observer on the ground. 

 
Problem #13: If the slider block A is moving to the right at vA = 8 ft/s, determine the velocity of 
blocks B and C at the instant shown. Member CD is pin connected to member ADB. 

 
Problem #14: If link CD has an angular velocity of CD = 6 rad/s, determine the velocity of point 
E on link BC and the angular velocity of link AB at the instant shown. 

 
Problem #15: If end A of the hydraulic cylinder is moving with a velocity of vA = 3 m/s, 
determine the angular velocity of rod BC at the instant shown. 
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Problem #16: The mechanism used in a marine engine consists of a crank AB and two 
connecting rods BC and BD. Determine the velocity of the piston at D the instant the crank is in 
the position shown and has an angular velocity of 5 rad/s. 

 
Problem #17: If crank AB is rotating with an angular velocity of AB = 6 rad/s, determine the 
velocity of the center 0 of the gear at the instant shown. 

 
Problem #18: The disk is moving to the left such that it has an angular acceleration  = 8 rad/s2 

and angular velocity  = 3 rad/s at the instant shown. If it does not slip at A, determine the 
acceleration of point D. 
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Problem #19: Rod AB has the angular motion shown. Determine the acceleration of the collar C 
at this instant. 

 
Problem #20: The hydraulic cylinder is extending with the velocity and acceleration shown. 
Determine the angular acceleration of crank AB and link BC at the instant shown. 
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Problem #21: At a given instant, the gear racks have the velocities and accelerations shown. 
Determine the acceleration of points A and B. 

 
Problem #22: Determine the angular velocity and the angular acceleration of the plate CD of 
the stone-crushing mechanism at the instant AB is horizontal. At this instant q = 30° and F = 90°, 

Driving link AB is turning with a constant angular velocity of AB = 4 rad/s. 
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Problem #23: Ball C moves with a speed of 3 m/s, which is increasing at a constant rate of 1.5 
m/s2, both measured relative to the circular plate and directed as shown. At the same instant 
the plate rotates with the angular velocity and angular acceleration shown. Determine the 
velocity and acceleration of the ball at this instant. 

 
Problem #24: At the instant shown rod AB has an angular velocity AB = 4 rad/s and an angular 

acceleration AB = 2 rad/s2. Determine the angular velocity and angular acceleration of rod CD 
at this instant. The collar at C is pin connected to CD and slides freely along AB. 
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Problem #25: The gear has the angular motion shown. Determine the angular velocity and 
angular acceleration of the slotted link BC at this instant. The peg A is fixed to the gear. 

 
Problem #26: The quick return mechanism consists of the crank CD and the slotted arm AB. If 
the crank rotates with the angular velocity and angular acceleration at the instant shown, 
determine the angular velocity and angular acceleration of AB at this instant. 

 
 


