
 
 
 
 
 
 
 
 
 
 
 
 
 

This Month’s Problems  
 

 FE CIVIL Exam & Topics ‐ Number of Questions 

 Types of Calculators / For FE and PE Exams 

 Technology Usage / Definite Integrals 

 Technology Usage / Decimal & Binary Numbers 

 Surveying / Bearings & Azimuths 

 Surveying / Traverse Computations 

 Centroids & Moments of Inertia 

 Statics / Simple & Cantilever Beams   

 Statics / Shear and Moment Diagrams 

 Strength of Materials / Determinate Frames 

 Strength of Materials / Determinate Structures 

 Strength of Material / Flexural Stresses 

 Reinforced Concrete Beam  
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Conquering the FE & PE exams 
Problems & Applications 



FUNDAMENTALS OF ENGINEERING 
 

CIVIL EXAM TOPICS 
Computer-Based Test (CBT) 

 
 
 
The  new  Civil  FE  Computer‐Based  Test  (CBT)  consists  of  110 
multiple‐choice  questions  (Each  problem  only  one  question) 
the examinee will have 6 hours to complete the test.  

 Mathematics (Approx. 9 questions*) 
 Probability and Statistics (5  questions) 
 Computational Tools (5  questions) 
 Ethics and Professional Practice (5  questions) 
 Engineering Economics (5  questions) 
 Statics (9  questions) 
 Dynamics (5  questions) 
 Mechanics of Materials (9  questions) 
 Civil Engineering Materials (5 questions) 
 Fluid Mechanics (5 questions) 
 Hydraulics and Hydrologic Systems (10 questions) 
 Structural Analysis ( 8 questions) 
 Structural Design ( 8 questions) 
 Geotechnical Engineering ( 12 questions) 
 Transportation Engineering ( 10 questions) 
 Environmental Engineering ( 8 questions) 

*  Here the number of questions are the average values  taken from the     
    NCEES  Reference  Handbook (Version 9.1 / Computer-Based Test) 

Total Number of Questions: 110 
Time: 6 hours 
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TYPES OF CALCULATORS 
 

 IN FE / PE EXAMSACCEPTABLE FOR USE  
 

 
To protect the integrity of FE/PE exams, NCEES limits the types of 
calculators you may bring to exam sites. The only calculator models 
acceptable for use during the 2016 exams are as follows: 

Casio: All fx‐115 models. Any Casio calculator must contain fx‐115 in its 
model name. Examples of acceptable Casio fx‐115 models include (but 
are not limited to): 

 fx‐115 MS 
 fx‐115 MS Plus 
 fx‐115 MS SR 
 fx‐115 ES 
 fx‐115 ES Plus 

Texas  Instruments:  All  TI‐30X  and  TI‐36X  models.  Any  Texas 
Instruments calculator must contain either TI‐30X or TI‐36X in its model 
name.  Examples  of  acceptable  TI‐30X  and  TI‐36X models  include  (but 
are not limited to): 

 TI‐30Xa 
 TI‐30Xa SOLAR 
 TI‐30Xa SE 
 TI‐30XS Multiview 
 TI‐30X IIB 
 TI‐30X IIS 
 TI‐36X II 
 TI‐36X SOLAR 
 TI‐36X Pro 

Hewlett Packard: The HP 33s and HP 35s models, but no others. 
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CASIO / fx-115 ES PLUS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Frequently asked two Number Systems: 
 

1- Decimal Number System (base 10) 
2- Binary Number System (base 2) 
 

In Decimal System 10 different digits are used to create any number, but 
in Binary System only 0s and 1s are used to create any number 

 
 
 
 

 
DECIMAL 

 

 
BINARY 

 
2 10 

3 11 

5 101 

6 110 

8 1000 

9 1001 

10 1010 

12 1100 

14 1110 

15 1111 

19 10011 

25 11001 

ASCE‐622 
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MODE

(1)  COMP 
(2)  CMPLX 
(3)  STAT 
(4)  BASE-N 
(5)  EQN 
(6)  MATRIX 
(7)  TABLE 
(8)  VECTOR 

SHIFT SETUP

(1)  Mth-IO 
(2)  Line-IO 
(3)  Deg 
(4)  Rad 
(5)  Gra 
(6)  Fix 
(7)  Sci 
(8)  Norm 



DEFINITE INTEGRALS 
AREAS UNDER CURVES 

Using CASIO FX‐115 ES PLUS 
 

Problem: 

 
 

                                              
 
The area under the graph shown is most nearly: 
 

(A) 5.06 
(B) 4.25 
(C) 2.15 
(D) 1.37 

 
 
 
 
 
 

 2
3( ) xf x 
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SAMPLE (FE) PROBLEMS 
MORNING SESSION 

MATHEMATICS 

ASCE‐418 
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FALL 2014 

The value of the definite integral shown 
above is most nearly: 

Problem:  

At first sight, this problem seems highly complex, but it is 
not.  You can easily get the correct answer in exactly 15 
seconds. Yes, in 15 seconds! 

(A)  20 

(B)  3986 

(C)  1112 

(D)  11432 

3

0

2 2
. ( )xI x e dx 

Comments: 



What can you do with your CASIO FX-115 ES PLUS ? 

ASCE‐420 
ZEYTINCI 
FALL  2014 

Enter the equation 
Into the calculator 

Just hit the          KEY 
and wait 15 seconds 

Answer =     
        11432.353 
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Problem: (Bearings & Azimuths) 

TRAVERSE COMPUTATIONS 

SURVEYING
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Problem: (Bearings & Azimuths) 

TRAVERSE COMPUTATIONS 

SURVEYING
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FUNDAMENTALS OF ENGINEERING 
 

DOMAIN: MATHEMATICS 
 

MATRICES & DETERMINANTS 

NCEES‐Reference Handbook / Pages 30‐31 
 

  
 
 
 
 
 
Using the matrices given above, answer the following questions: 
 
(1)   the determinant of the matrix A is most nearly 
 

(A)    5 
(B)   -3 
(C)   -7 
(D)     4 

 
(2)   the matrix product of A and  B   is most nearly, A*B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (A) 

  (D) 

(C)

  (B) 

MTRX‐152 
ZEYTINCI 
SPRING 2016 

  B = -2  3  -1  
4  1  3  

A*B = 
-2   11   9   
-8   -2   2   

A*B = 
-1   7  -4  
 0   -5   -2  

A*B = 
 3   12   6  
-1    7    2  

A*B = 
 2   11    9  
-8    5   -1  

3   2 
2  -1  

  A = 



Problem: (Matrix Algebra) 
 

 
  
 
 
 
 
 
Using the matrix given above, answer the following questions: 
 
(1)   the determinant of the above matrix is most nearly 
 
 

(A) 4 
(B) 5 
(C) 6 
(D) 8 

 

(2)   the inverse of matrix  A   is most nearly, (A-1
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 MATRX-120 

ZEYTINCI 
SPRING 2016 

  1/4    1/4     -1/4   
 10/4    5/4     13/4   
-10/4   -4/4     11/4   

A-1 =  (A) 

  2/3    1/3     -1/6   
-11/3   -7/3     13/3   
-17/3   -8/3     32/3   

A-1 =

  2/5   1/5     -1/5   
-11/5   -3/5     13/5   
-17/5   -6/5     21/5   

A-1 =

  (D) 

(C)

  (B) 

  2/5    1/5     -1/5   
-11/5   -3/5     13/5   
-17/5   -6/5     21/5   

A-1 =

  3    -3     2
  2     5    -3 
  3    -1     1 

  A = 



Problem: (Matrix Algebra) 
 

 
  
 
 
 
 
 
A square matrix [B] is given above. Answer the following questions: 
 
(1)   the determinant of matrix [B] is most nearly, det [B] 
 
 

(A)   1 
(B)   2 
(C)  -3 
(D)  -1 

 

(2)   the inverse of matrix  [B]  is most nearly, (B-1
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (A) 

  (D) 

(C)

  (B) 

ASCE-86 
ZEYTINCI 
FALL 2014 

  1   2  -0      
  2  -5  -2       
 -1   3   1       
 

  B = 

  1    --2   -4        
  0     -3    -8      
  3     -9     2      

B-1 = 

  1    -2     -4     
 -0     1      2      
  1    -5     -9      

B-1 = 

  1    - 2     4     
 -0     13     1      
  4     -5     3      

B-1 = 

 10    -2     7     
  0     13    -9      
  2     -8     2      

B-1 = 



FUNDAMENTALS OF ENGINEERING 
 

DOMAIN: MATHEMATICS 
 

MATRICES & DETERMINANTS 

NCEES‐Reference Handbook / Pages 30‐31 
 

  
 
 
 
 
 
Using the matrices given above, answer the following questions: 
 
(1)   the determinant of the matrix A is most nearly 
 

(A)    4 
(B)   -3 
(C)   -2 
(D)    1 

 
(2)   the matrix product of A and  B   is most nearly, A*B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (A) 

  (D) 

(C)

  (B) 

MTRX-148 
ZEYTINCI 
SPRING 2016 

  B = 1   2  -0  
2  -5  -2  

A*B = 
-4   12  -10  
 2   -5   -2  

A*B = 
-1   12  -4  
 0   -5   -2  

A*B = 
-4   19   6  
-1    7    2  

A*B = 
-2   11  -20  
 2   13    7  

2  -3 
1  -1  

  A = 
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DEF-69

ZEYTINCI

FALL 2014

Problem: (Deflections)

A cantilever beam is loaded as shown. The beam weight is included in the

uniform load. Using the given cross-section and the modulus of elasticity

answer the following questions:

(1)  the max. deflection (in.) of the beam is most nearly (δB)

(A)   0.0367

(B)   0.4929

(C)   0.6525

(D)   1.4456

(2)  the slope (rad.) at the free end of the beam is most nearly (θB)

(A)   0.06458

(B)   0.03782

(C)   0.00415

(D)   0.00596

(3)  the moment at the support is most nearly (MA 
)

(A)   75

(B)   83

(C)   90

(D)  105

E = 29 x 10 6 psi

section

 2.5”

 4”

 2.5”

 2” 2”
 6”

8 k.ft

 A
 B

 L = 10 ft

w = 1.5 k/ft



 

Problem: (Deflections)

A simple beam is loaded as shown. The beam weight is included

in the uniform load. Using the given cross-section and the modulus of

elasticity answer the following questions:

DEF-89

ZEYTINCI

FALL 2000

(1)  the max. deflection (in.) of the beam is most nearly (δmax)

(A)   0.75

(B)   1.00

(C)   1.91

(D)   2.50

(2)  the slope (radians) at support A is most nearly (θA)

(A)   1.226

(B)   0.425

(C)   0.055

(D)   0.021

(3)  the maximum moment (k.ft) in the beam is most nearly (Mmax 
)

(A)   174

(B)   250

(C)   285

(D)   316

 E = 29 x 10 6 psi

 A
 B

 12 ft

P = 5 kips

 12 ft

w = 2 kips / ft

section

 6”

 1.5”

 2” 2”  4”

 1.5”
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Solution by Dr. Vagelis Plevris 

 

 

 
 

Model 

FR-235 
VPLEVRIS 
SPRING 2016 

Element End Forces 

Axial Force and Shear 
Force of member AC 
at point A 

Software BEAM.2D by ENGILAB 
www.engilab.com 

Support Reactions 

Answers: 
(1) D (4.0) 
(2) C (12.8) 
(3) B (10.4) 

http://www.engilab.com/
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Solution by Dr. Vagelis Plevris 

 

 

 

 

 
 

 

 
 

 

Model 

(N) 
Axial 
Force 
Diagram 

Software BEAM.2D by ENGILAB 
www.engilab.com 

Support Reactions 

(M) 
Bending 
Moment 
Diagram 

FR-256 
VPLEVRIS 
SPRING 2016 

Answers: 
(1) B (18) 
(2) B (14.4) 
(3) C (81.0) 

http://www.engilab.com/
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Solution by Dr. Vagelis Plevris 

  

 

  

 

 

 

 

 

 

 

Model 

FR-284 
VPLEVRIS 
SPRING 2016 

Software BEAM.2D by ENGILAB 
www.engilab.com 

Answers: 
(1) A (Two triangles) 
(2) B (Two rectangles) 

(V) 

Shear 
Force 

Diagram 

(M) 
Bending 
Moment 
Diagram 

http://www.engilab.com/
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Solution by Dr. Vagelis Plevris 

  

 

 

 

 

 

 

 

Model 

FR-286 
VPLEVRIS 
SPRING 2016 

Software BEAM.2D by ENGILAB 
www.engilab.com 

Answers: 
(1) D (60) 
(2) B (4.6) 

(V) 
Shear 
Force 

Diagram 

(M) 
Bending 
Moment 
Diagram 

http://www.engilab.com/
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W 12 X 50

 y

 y

 x x d

 bf

 tf

 tw

Flange

Web

W 12 x 50

Weight
50 lb/ft

Nominal 
Depth (12 in.)

d = Depth = 12.2 in.

bf = Flange Width = 8.08 in.

t f = Flange Thickness= 0.640 in.

t w = Web Thickness = 0.370 in.

I y = Moment of Inertia = 56.3 in

S x = Section Modulus (x-x) = 64.2 in

I x = Moment of Inertia = 391 in 4

4

A = Area = 14.6 in 2

r x = Radius of Gyration = 5.18 in

3

Major axis or strong axis = (x-x)

Minor axis or weak axis = (y-y)

W12x50
ZEYTINCI
FALL 2014
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"Basically being a PE means that you are at  the top of your game,  top of your 
profession. They don't just hand that out to anybody." ‐‐ Randal E. Riebel, P.E.  
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school  and  attend  Dr.Z’s  pro‐bono  Saturday  classes.  Your  commitment  & 
dedication to Engineering are a true inspiration for all of us.  

Dr. Z’s (PRO-BONO) SATURDAY CLASSES 
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Dr. Z’s PRO-BONO SATURDAY CLASSES 

For Students & Practicing Engineers  
Washington, D.C. Metro Area  

 

    University of the District of Columbia 

    George Mason University 

    Howard University 
   University of Maryland, College Park 
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   Villanova University 
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