Biomechanics Worksheet: Forces, Pythagoras, and Trigonometry
Level 5 Biomechanics Module
Section A: Foundations (Warm-Up)
1. Pythagoras Refresher
A force of 3 N acts horizontally and a second force of 4 N acts vertically.
(a) Draw a right-angled triangle representing the forces.
(b) Use Pythagoras’ theorem to calculate the resultant force (R).
(c) Determine the angle (θ) of the resultant with the horizontal.

2. Trigonometry Refresher
A muscle exerts a force of 100 N at an angle of 30° to the horizontal.
(a) Calculate the horizontal (Fx) and vertical (Fy) components of this force.
(b) Interpret what these components represent biomechanically.

Section B: Intermediate Tasks (Biomechanical Contexts)
3. Elbow Joint Forces
A biceps muscle exerts a force of 250 N on the radius at an angle of 15° to the forearm. The forearm is held horizontally, supporting a 40 N weight in the hand (0.35 m from the elbow joint).
(a) Calculate the vertical component of the biceps force.
(b) Calculate the horizontal component of the biceps force.
(c) Explain the role of each component in stabilising or rotating the joint.

4. Combining Multiple Forces
Two muscles act on a bone simultaneously:
- Muscle A: 120 N at 0° (horizontal)
- Muscle B: 80 N at 90° (vertical)
(a) Use Pythagoras to find the resultant force magnitude.
(b) Use trigonometry to find the direction of the resultant force relative to the horizontal.
(c) Explain how this resultant direction would affect the movement of the bone.

Section C: Advanced Applications (Integrated Biomechanics)
5. Ground Reaction Forces (GRF)
During a sprint start, the athlete produces a horizontal force of 400 N and a vertical force of 700 N against the ground.
(a) Calculate the resultant GRF magnitude.
(b) Find the angle of the resultant relative to the horizontal.
(c) Discuss how changing this angle could affect sprint acceleration.

6. Shoulder Muscle Force Analysis
The deltoid applies a force of 500 N at 20° above the horizontal to abduct the arm. The arm’s weight acts vertically downward with a magnitude of 70 N.
(a) Calculate the vertical and horizontal components of the deltoid force.
(b) Determine the resultant joint reaction force if both forces act simultaneously at the shoulder.
(c) Interpret the implications for shoulder stability and injury risk.


