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SPH4U: Dynamics Part B 

Forces in Two Dimensions 

When analyzing forces acting on objects, it is often helpful to draw a schema and/or free body diagram (FBD). 

Consider the following example and the corresponding schema and free body diagram.  

Situation: A toy car is pushed horizontally across a carpeted living room at a constant speed by a young child. 
Assume there is a frictional force opposing the motion. 

Schema: 

 

Free Body Diagram:  

 
 

As you can see in the above example, it is rare that only one force acts on an object. Therefore, when analyzing 

situations with multiple forces we must consider the effect of the net force.  

𝐹𝑁𝑒𝑡
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝐹1

⃗⃗  ⃗ + 𝐹2
⃗⃗⃗⃗ + 𝐹3

⃗⃗⃗⃗ + ⋯  

Because the motion of objects often occurs in only one direction, it can be helpful to express forces in terms of 

their components.  

 

Consider the following examples:  

1. A long jumper with a weight of 735 N landing in the sand experiences a frictional force of 

1875 𝑁 [𝑏𝑎𝑐𝑘𝑤𝑎𝑟𝑑𝑠] and a normal force of 1.5 × 103 𝑁 [𝑢𝑝]. What is the net force experienced by the 

jumper? 

 

 

 

 

 

2. Two horizontal forces act on an object. Determine the net horizontal force if the forces are 

62 𝑁 [𝑆 41° 𝐸] and 33 𝑁 [𝑊 11° 𝑁]. 

 

 

 

 

 

 

3. A student applies a force of 85 𝑁 at an angle of 37° below the horizontal on a box. A force of friction of 

46 𝑁 opposes the motion. What is the horizontal force acting on the box (which is also the net force)?  

 

𝐹𝑛𝑒𝑡
⃗⃗ ⃗⃗ ⃗⃗  ⃗

𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙
= 𝐹𝑁

⃗⃗ ⃗⃗ + 𝐹𝐴𝑦
⃗⃗⃗⃗⃗⃗  + 𝐹𝑔⃗⃗  ⃗ 

= 58 𝑁 [𝑢𝑝] + 40𝑁 [𝑢𝑝] + 98 𝑁 [𝑑𝑜𝑤𝑛] 

= 0 𝑁 

𝐹𝑛𝑒𝑡
⃗⃗ ⃗⃗ ⃗⃗  ⃗

ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙
= 𝐹𝐴𝑥

⃗⃗⃗⃗⃗⃗ + 𝐹𝑓
⃗⃗  ⃗ 

= 69.3 𝑁 [→] + 40𝑁 [←] 
= 30 𝑁 [→] 






