WAKE FOREST UNIVERSITY

HES 370 BIOMECHANICS OF HUMAN MOVEMENT

Algebra and Vector Practice Problems

1.
Given: ā = (vf -vi) / t, Find ā, if vf = 56 m/s, vi = 34 m/s and t = 3 s.

2.
Given: vf2 = vi2 + 2ad, Find vi, if vf = 10 m/s, a = 2 m/s2 and d = 20 m.

3.
Given: ddown = ((vsinθ)2/2g) + h, Find θ, if ddown = 20 m, v = 30 m/s, g = 9.81 m/s2 
and  h = 4 m.

4.
Given: Ft = mvf - mvi, Find m, if F = 130 N, vf = 16 m/s, vi = 4 m/s and t = 3 s.

5.
A ball has an initial velocity of 25 m/s at 38 degrees above the horizontal.  Determine the magnitude of the horizontal and vertical components of the velocity.

6.
A ball has a force of 0.34 N, due to air resistance, opposing it's motion and a force of 5 N, due to gravity, acting vertically downwards.  Determine the resultant force on the ball and it's direction of the resultant above or below the horizontal.

7.
A baseball bat strikes a ball, imparting a force of 650 N, 25 degrees below the horizontal.  Determine the magnitude of the horizontal and vertical components of the force.

8.
A swimmer, swimming at 1.5 m/s, crosses a stream flowing at 4 m/s.  Determine the resultant velocity of the swimmer and the angle that the resultant velocity vector makes with the river bank.

9.
A basketball has an initial velocity of 8 m/s at 60 degrees above the horizontal.  Determine the magnitude of the horizontal and vertical components of the velocity.

10.
A ball nearing the end of it's flight has a horizontal velocity of of 15 m/s and a vertical velocity of 3 m/s directed down.  Determine the magnitude and direction of the resultant velocity.

11.
At heel strike during running the foot experiences a force of 1500 N at 75 degrees above the horizontal.  The horizontal component is a braking force.   Determine the magnitude of the horizontal and vertical components of the force.

12.
A block on a slope of 20 degrees has a mass of 30 kg.  Determine it's weight and the components of the weight directed as shown in the diagram below.
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