
Phy 113: Physics of Sports 
Homework Problems 

Set #9: Due Wednesday, November 20, 2019 
 

Note: Students are encouraged to work together and discuss the problems.  However, each 
student must arrive at her/his own final answers.  Show all your work.  Simply copied 
homework will result in zero.  
 
1. (10 points)  During the game against the NY Giants last Sunday NY Jets QB Daniel Jones  
threw a football in a tight spiral.  (a) If the ball spun at a rate of 580 rpm, what was its angular 
velocity in rad/s?  (b) If it spun for 1.5 seconds before it was caught by the wide receiver 
Darius Slayton how many radians did it rotate in total and how many revolutions did it rotate 
in total?  Assume there was no air resistance.  
 
2. (10 points) Now let’s consider more realistic situation, in which there was air resistance. So, 
the ball slowed down and spun slower (320 rpm) when it was caught by Darius.  (a) What was 
the angular acceleration?  (b) In this case, how many revolutions did the ball make? 
 
3. (10 points) What force must Nastia Liukin, Olympics gold medalist in gymnastics in the 
figure below exert on the floor with her hands in order to do a pushup? 

                               
 
4. (10 points) Noah Syndergaard, NY Mets Ace, throws his slider at lower 90 mph compared 
to his fastball, typically close to 100 mph.  If his slider ball spins at 2,300 rpm when it leaves 
Noah’s hand, and it took 0.05 s for him to spin it, (a) compute the torque Noah applied to the 
ball, and (b) compute the force Noah applied to the ball’s surface.  The mass and radius of the 
baseball is 147 g and 3.7 cm.  
(Hint: You will need to use the information on the moment of inertia formula sheet handed out 
during the class.)  
 
5. (10 points) Nick Anderson, a Stony Brook 
Seawolves WR, was tackled by two Towson 
players simultaneously when he received a 
ball from the QB, Tyquell Fields.  If one 
player hit him at the knee at a 60 degree 
angle with respect to the vertical with a 800 
N force, and the other player hit him at the 
shoulder at a 90 degree angle with a 1200 N 
force as shown in the figure.  What is the 
total toque about his center of mass (CoM) 

applied to Nick by these players? (It was a 
nasty hit.) 
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