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Problem #1 (25 %)

Three forces are applied to a particle as shown in the figure.

(a) (10%) Express forces 1F , 2F , and 3F in Cartesian vector form.

(b) (10%) Determine the magnitude in N of the resultant Rof the three forces, and the angles 

x , y,  and z, in degrees, between R and the axes x, y and z.

(c) (5 %) If the particle has a mass of 10 kg, determine its acceleration vector.





Problem #2 (25%)

Consider the two vectors, A and B, given below:

A = 3i + j + 4k
B = 2i + 4j-2.5k

(a) (5 %) Determine the unit vector, eA, along A.

(b) (5 %) Determine the unit vector, eB, along B.

(c) (5 %) Determine the angle, θ, between vectors A and B. Provide your result in degrees.

(d) (5 %) Determine the vector component of B along A.

(e) (5 %) Determine the vector component of B orthogonal to A.



Problem #3 (25 %)

A weight W of50 N is supported by three cables as shown in the figure.

(a) (8%)Drawtwo complete and separate free body diagrams:one for the weight and theother for 

the ring connecting all three cables A, B, and C.

(b) (8%)Write the equilibrium equations for each diagram.

(c) (9%)Determine the tensions in cables A, B and C (in N).  





Problem #4 (25%)

The following four concurrentforces are acted ona rigid body:
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(a) (6 %) Write the system of 3 linear equations for the body to be in equilibrium.

(b) (4 %) Write the augmented matrix of the system of equations.

(c) (10 %) Derive the reduced row-echelon matrix.

(d) (5%) Solve for TA, TB, and TC using the Gauss – Jordan technique.


