
Physics worksheet draft 
Pat help please oh my gosh 
 

 

By a Thread is a circus show that uses a 30m long rope and two large industrial pulleys, rigged as 

below:  

For all questions assume the rope is massless 

 

 

  



Question 1: 

What is the tension in the rope when Ela is at the very top of a jump? (Explain with reference to 

kinetic and potential energy) 

 

Question 2: 

Ela (left) weighs 50kg, Charice (right) weighs 60kg. Assume the rope is weightless and the pulleys are 

identical – draw a free body diagram of the system and calculate the tension in the rope in between 

the two pulleys.  

 

  



Question 3: 

Sarah is thrown by Piri and Jon from 3m away from the rope. She wants to catch the rope at the very 

top of her arc, 4m above the ground. Sarah leaves the platform created by Piri and Jon 2m above the 

ground.  With what angle and what speed does Sarah need to take off from the platform? (You can 

treat Sarah as a point-mass)  

 

Question 4: 

a) With reference to Newton’s Second Law explain why Piri and Jon would reach as high as possible 

to catch Sarah.  

b) Approximate necessary values to estimate Sarah’s momentum at the point of being caught. (This 

is known as a back-of-the-envelope calculation or a Fermi Estimate)  

 



Question 5:  

Charice is running around the group at a constant speed, the angle between the two ropes is 30°, 

they come down from a single pulley that can spin freely. Charice’s CoM is directly under the rope, 

2m from the centre of rotation and her legs make a right angle with the rope that is supporting her. 

She weighs 60kg and is rotating with a period of 5 seconds.    

What is the force exerted by Charice’s legs against the group? 

 


