
RENSSELAER POLYTECHNIC INSTITUTE 
TROY, NY 

EXAM NO. 3   INTRODUCTION TO ENGINEERING ANALYSIS 
(ENGR-1100) – Fall 2017 

NAME:   ______________________________    Section:  ___________             
RIN:        _______________________________ 
 

Wednesday, November 29, 2017 
8:00 – 9:50 AM 

 
 

Problem Points Score 
 

1 25  
 

2 25  
 

3 30  
 

4 20  
 

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 

• Clearly show all steps and state all assumptions made (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) 
The sign suspended between A and B has a mass of 58 kilograms.  There is a ball and socket at location A.  The 
right edge of the sign is at the same y-location as point B. Assume the acceleration due to gravity is 9.81 m/sec2. 

A) Draw a free body diagram for the appropriate element in the designated box.     (3 points) 
B) Determine the magnitudes of the tensions of the cables located at point B.   (14 points) 
C) Express the tensions in the cables as Cartesian vectors.          (2 points) 
D) Obtain the reaction forces in the ball and socket located at point A.      (4 points) 
E) Express the reaction forces at point A as a Cartesian vector.       (2 points) 

Showing all steps is required! 

 
 
 
 
 
 
 
 
 
 
 
  



Problem #2 (25 points) 
The beam shown below is supported by a smooth roller at A, and a pin joint at B.  It is subjected to the distributed 
load shown.  Find: 

A) The resultant R of the system of the distributed loads acting on the beam.      (8 points) 
B) The location of the line of action of R.        (11 points) 
C) The magnitude and direction of the reaction force(s) at A.        (6 points) 

 
 
 
 
 
 
 
  



Problem #3 (30 points) 
For the truss shown below (supported at B by a smooth pin and at J  by a roller), find: 
1. The support reactions at B and J.     (4 points) 
2. All zero force members (without calculation, you will be penalized for wrong members).   (3 points) 
3. The force in members CD, DH and HI using the method of sections (use one section only).   (9 points) 
4. The force in members DE, EI and IJ using the method of sections (use one section only).   (9 points) 
5. The force in members BH and BC using the method of joints.     (5 points) 

 



Problem #4 (20 points) 
Consider the following inverse matrix: = 3 0 22 0 −20 1 1  

1. Determine the original matrix  using only row operations.     (8 points) 
2. Find the determinant of the matrix  using the cofactor expansion along column #3.   (4 points) 

3. With = −112 , write the equation =  in the form of a linear system of equations.  (4 points) 

4. Use −1 to find =  for the linear system of equations under 3.     (4 points)  

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


