
RENSSELAER POLYTECHNIC INSTITUTE
TROY, NY

MAKEUP EXAM NO. 1 INTRODUCTION TO ENGINEERING ANALYSIS
(ENGR-1100) – Spring 14

NAME:   ______________________________    Section:  ___________
RIN: _______________________________

Wednesday, February 19, 2014
5:00 – 6:50

Please state clearly all assumptions made in order for full credit to be given.

Problem Points Score

1 25

2 25

3 25

4 25

Total 100



Problem #1 (25)

Use the following 3 vectors, given in a 3D Cartesian coordinate system, for the questions below.

P1= 1, 2, 3 , P2= − 1, 12, − 3 , P3= − , , 4
(a) Determine vector A with initial point P1 and terminal point P2. (3)
(b) Find the vector B = 3P1 – (P2 + 2P3) (3)
(c) Find the length of A and B. (2)
(d) Find the angle between B and A. (5)
(e) Determine , the unit vector in the direction of A. (3)
(f) Determine the orthogonal projection of B on A. (5)
(g) Determine the vector component of B orthogonal to A. (4)

Note: show all steps.



Problem #2 (25)

Knowing that the tension in Cable AB is 1425 N and the tension in Cable AC is 2130 N.
1. Express the force at A due to cable AB in vector form, (Units: N). (8)
2. Express the force at A due to cable AC is vector form, (Units: N). (8)
3. Using your response to (1) and (2), determine the vector form of the resultant force acting at A,

(Units: N). (3)
4. Using your response to (3), determine the magnitude of the resultant force acting at A? (Units: N)

(3)
5. Using your response to (3) and (4), determine the direction of the resultant force (i.e., its angles

x, y and z made with the X, Y and Z axis, respectively). (Units: Degrees) (3)



Problem #3 (25)

A 75 Kg crate was lying between two buildings and it is now being lifted onto a truck, which will remove
it. The crate is supported by a vertical cable, which is joined at A to two ropes, which pass over pulleys
attached to the buildings at B and C. Assume that the pulleys have no friction losses and that the acceleration
due to gravity is 9.81 m/s 2.

1. Draw the free body diagram for the point A. (6)
2. Using your response to (1),write the equilibrium equations for point A. (4)
3. Using your response to (2), determine the magnitude of the tensions in Cables AC and

AB (Units: N). (7)
4. Draw the free-body diagrams for points B and C. (5)
5. If Mr. Jack has more upper body strength than Mr. Robert, how would you assign them to

positions P and Q. Explain your reasoning? (3)

Position P Position Q



Problem #4 (25)

Solve the following system of linear equations using Gauss-Jordan elimination method:+ − = 7− 2 − 5 + 10 = − 263 + 9 − 14 = 39
a) Show the augmented matrix. (3)
b) Use elementary row operations to obtain the reduced row echelon form. (19)
c) Write the solution for the three variables x, y, and z. (3)

Note: To receive full credit, all intermediate work (e.g. elementary row operations) should be
shown.


