
    RENSSELAER POLYTECHNIC INSTITUTE 
TROY, NY 

EXAM NO. 1 INTRODUCTION TO ENGINEERING ANALYSIS 
(ENGR-1100) – Fall 2017 

 
NAME:   ______________________________    Section:  ___________            
  
RIN:        _______________________________ 

 
Wednesday, September 27th, 2017 

8:00 – 9:50 AM 
 

 
Problem    Points Score 

 
1 25  

 
2 25  

 
3 25  

 
4 25  

 
Total 100  

 
Find your section below: 

Sections Days Start End Instructor 
1 M R 8:00AM 9:50AM Zeghal 
2 M R 10:00AM 11:50AM Samuel 
3 M R 12:00PM 1:50PM Zeghal 
4 M R 12:00PM 1:50PM Taylor 
5 M R 2:00PM 3:50PM Samuel 
6 T F 8:00AM 9:50AM Laflin 
7 T F 10:00AM 11:50AM Kruger 
8 T F 12:00PM 1:50PM Liu 
9 T F 2:00PM 3:50PM Taylor 

11 T F 2:00PM 3:50PM Tekawade 
 
 

Attention:  for every problem 
• Show all steps (required)! 

• Express your final answers clearly and highlight them in boxes. 

You may write on the front and back of each sheet. 
 



Problem #1 (25 points) 
Given two vectors: = (−5,−2,−9) and = (8, 9, 0) and four points in a 3D Cartesian coordinate 
system	( , , ), which are:   (2,1, −7), 			 (7,3,−3), (0, −2,−9),  and (−5,−8,−7). 
a) Determine vector  from P1 to P4  and express it in terms of the ̂, ̂,  unit vectors.     (3 points) 
b) Determine vector  from P3 to P2 and express it in terms of the ̂, ̂,  unit vectors.     (3 points) 
c) Determine vector 	 = 	 	 + 	3  and express it in terms of the ̂, ̂,  unit vectors.      (3 points) 
d) What is the magnitude of ?      (3 points) 
e) Determine the angle  between  and  in degrees.      (4 points) 
f) Determine the vector resulting from the projection of  along  

and express it in terms of the ̂, ̂,  unit vectors.                  (5 points) 
g) Determine the vector component of  orthogonal to  and express it in terms of the ̂, ̂,  unit vectors. (4 points) 



Problem #2 (25 points) 
Three concurrent force vectors , , and  act on a hook as shown below. = 	180	Lbf, = 	300	Lbf. 
Determine the unknown force vector  so that the resultant force  (of forces , , and ) acts along the 
positive y-axis and has a magnitude of 600	 . Note that  is along the x-direction.  

a) Express  and  in terms of the ̂, ̂,  unit vectors.    (6 points) 
b) Express  as a function of , , and .      (7 points) 
c) Determine the magnitude of .     (5 points) 
d) Determine the angles between  and the 3-coordinate axes in degrees.      (7 points) 
 

 



Problem #3 (25) 
 
In the sketch, a 75 kg object is supported by the 
cable AD. There is no friction in the pulleys 
attached to points B and C.  Assume the gravity 
constant g = 9.8 m/s2. 

a) Identify the particle to be analyzed to find out 
the forces in the cables AC and AB;  (2 points)  

b) Draw a free body diagram for the identified 
particle;           (5 points) 

c) Calculate the magnitude of the force in the 
cable AD;                                           (6 points) 

d) Calculate the magnitude of the forces in the 
cables AC and AB.                           (12 points) 

 
  

D



Problem #4 (25) 
Solve the following system of linear equations using the Gauss-Jordan Elimination method: 

x – y + 2z = 4 
3x + 2y – z = 3 
2x + 3y – z = 3 

a) Write the augmented matrix.                             (4 points) 
b) Use row operations to obtain the reduced row echelon form.                                          (18 points) 
c) Write the solution for the three variables x, y, and z.                                                               (3 points) 

Show all details of the elementary row operations (no credit will be given for unsupported answers). 
 


