
Phy 113: Physics of Sports 
Homework Problems 

Set #7: Due Wednesday, October 30, 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) Chris Herndon, NY Jets TE (253 lbs mass), caught a spectacular touchdown pass.  To catch 
the ball thrown by Sam Darnold he leaped above two defenders in the end zone.  In the process he first 
lowered his body to prepare to launch himself.  Let’s assume that when he squatted down before he 
jumped, his center of mass (just below his belly button) was about 13 inches lower than his normal 
standing position.  Assuming that his hang time was 0.82 s, what was the force he exerted on the ground 
when he jumped?  (Hint: First calculate the initial velocity when he jumped up.  Then, consider how that 
velocity was generated from the squat position.  Was there an acceleration involved?) 
 
2. (10 points) During a pairs program in ice skating during 2018 Winter Olympics, Bruno Massot 
(Germany) pushes away his female partner, Tatiana Aliona Savchenko, so that she has an acceleration of 
2.4 m/s2.  If she has a mass of 95 lbs, and his acceleration as he recoils away from her is 1.2 m/s2, what is 
his mass?  Ignore the friction between the ice and the skates, and assume that they are initially both 
stationary. 
 
3. (20 points) A horse in a harness racing starts to race pulling a carriage with a jockey in it.  The horse 
exerts a backward force of 2300 N on the ground as it takes off.  The mass of the jockey is 115 lbs, the 
mass of the carriage is 275 lbs, and the mass of the horse is 1150 lbs. If we set the direction of the motion 
of the horse to be the +x direction, 
(a) What are the direction and the magnitude of the reaction force by the ground? 
(b) What acceleration is produced, assuming the friction between the carriage and the ground is 
negligible? 
(c) Calculate the force the horse exerts on the carriage. 
(d) Calculate the force the carriage exerts on the jockey. 
 
4. (15 points) In a silly Olympic winter sports event of curling, which Canadians love, a curling stone 
with a mass of 44 lbs is pushed on the ice by an initial velocity 2.3 m/s. If the coefficient of kinetic 
friction µk between the stone and the ice is 0.04, 
(a) what is the normal force on the stone? 
(b) what is the friction force on the stone? 
(c) how far will the stone slide before it comes to a complete stop? 
  
 5. (25 points) Sofia Goggia of Italy won gold medals in Women’s downhill skiing at the 2018 Winter 
Olympics.  In the downhill race she began descending a 330 slope.  Assuming the coefficient of kinetic 
friction between her skies and the snow is 0.05 and her mass is 140 lbs and ignoring the mass of the skies, 
calculate: 
(a) the gravitational force on her body, 
(b) the normal force, 
(c) the friction force, 
(d) her acceleration, and 
(e) the speed she will reach after 4.0 s going straight down the slope. 


