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Forces in Circular Motion Worksheet 
 

1. Big Dave spins a sling in a horizontal circle above his head. What would happen to the period of 
rotation if he applied the same force and the length of the sling was, 

a) Doubled? 
b) Halved? 

 
2. The drum on a clothes dryer has a diameter of 0.70 m and completes one rotation every 0.42s. 

a) What is the centripetal acceleration of the drum? 
b) Why do the clothes not fly toward the centre of the clothes dryer? 

 
3. Earth is approximately 1.5 × 1011 𝑚 from the sun. If Earth orbits the sun with a period of 365 days, 

determine Earth’s centripetal acceleration. 
 

4. What is the maximum speed at which a 1500 kg car can round a curve on a flat road if the radius of 
the curve is 90 m and the coefficient of static friction is 0.50? Is it necessary to know the mass of the 
car to solve this problem? 
 

5. A 1000 kg Indy car travels around a curve banked at 25°  to the horizontal. If the radius of the curve 
is 80 m, at what speed must the car be travelling if no friction is present? 
 

6. Physics Boy rides the new Wonderland roller coaster called “The Vomit Comet”. It has a vertical 
loop of radius 10 m. At what minimum speed must the “Vomit Comet” travel so that the riders don’t 
fall out? 
 

7. A clock’s pendulum is 60 cm long with a bob at the end of mass 500 g. Determine the maximum 
tension in the pendulum rod when the bob is; 

a)  At rest. 
b) Swinging at speed of 2.4 m/s. 

 
8. A 2.0 kg mass is attached to the end of a 3.0 m long rope and spun in a vertical circle at a speed of 

6.6 m/s. Determine the maximum and minimum tensions in the rope. 
 

9. As a pilot comes out of a dive in a circular arc, she experiences an upward acceleration of 9.0gs.  
a) a) If the pilot’s mass is 60 kg, what is the magnitude of the force applied to her by the seat at 

the bottom of the arc? 
b) If the speed of the plane is 330 km/h, what is the radius of the planes arc? 

 
10. Earth is a satellite of the Sun with an orbital radius of about 1.5 × 1011 𝑚. What is the sun’s mass? 

 
11. The Polar orbiting environmental satellites (POES) and some military satellites orbit at a much 

lower level in order to obtain more detailed information. POES satellites orbit the Earth 14.1 times 
per day. At what altitude do they orbit and what is their orbital speed. 
 

12. The ISS orbits at an altitude of approximately 226 km. What is the orbital speed and period of the 
ISS? 
 

13. The planet Neptune has an orbital radius around the Sun of about 4.50 × 109 𝑘𝑚. What is its period 
and orbital speed?  
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Answers:  

 
 
 

1. a) 𝑇 increases by √2  b) 𝑇 decreases by √2   
2. a) �⃗�𝑐 = 3.5 × 102 𝑚/𝑠2[𝑡𝑜𝑤𝑎𝑟𝑑𝑠 𝑡ℎ𝑒 𝑐𝑒𝑛𝑡𝑒𝑟] b) 𝐹𝑐  pushes them inward 

3. �⃗�𝑐 = 6.0 × 10−3 𝑚

𝑠2  [𝑡𝑜𝑤𝑎𝑟𝑑𝑠 𝑡ℎ𝑒 𝑐𝑒𝑛𝑡𝑒𝑟] 4. 𝑣 = 21
𝑚

𝑠
 

5. 𝑣 = 19
𝑚

𝑠
      6. 𝑣 = 9.9

𝑚

𝑠
   

7. a) �⃗�𝑇 = 4.9 𝑁 [𝑢𝑝𝑤𝑎𝑟𝑑𝑠]    b) �⃗�𝑇 = 9.7 𝑁 [𝑢𝑝𝑤𝑎𝑟𝑑𝑠] 

8. min : �⃗�𝑇 = 9.4 𝑁 [𝑑𝑜𝑤𝑛𝑤𝑎𝑟𝑑]   max : �⃗�𝑇 = 49 𝑁 [𝑢𝑝𝑤𝑎𝑟𝑑𝑠] 

9.  a) �⃗�𝑠 = 5.3 × 103 𝑁 [𝑢𝑝𝑤𝑎𝑟𝑑𝑠]   b) 𝑟 = 1.07 × 102𝑚 

10. 𝑚𝑠 = 2.0 × 1030𝑘𝑔 

11. a) 𝑟 = 7.2 × 106 𝑚    b) 𝑣 = 7.4 × 103 𝑚

𝑠
 ≈ 2.7 × 104 𝑘𝑚

ℎ
 

12. 𝑣 = 7.8 × 103 𝑚

𝑠
  𝑇 = 1.5 ℎ𝑟𝑠 (88 min)  

13. 𝑣 = 5.4 × 103 𝑚

𝑠
  𝑇 = 164.7 𝑦𝑒𝑎𝑟𝑠 (𝐸𝑎𝑟𝑡ℎ 𝑦𝑒𝑎𝑟𝑠) 


