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Conquering the FE & PE exams
Examples & Applications

Topics covered in this month’s column:

e PE Exam Specifications
(Water Resources & Environmental)
e Mathematics (Analytic Geometry, radical Equations)
e  Hydraulics, Fluid Pressure
e Transportation (Compound Curves)
e Transportation (Horizontal Curves-Inaccessible Pl)
e  Structural Design (Simple Beams)
e  Statics and Mechanics of Materials
° Determinate Beams and Frames
e Indeterminate Beams (Continuous Beams)
e Geotechnical (Retaining Wall Pressure Diagrams)
e Technology Usage (Calculator, Casio-115-ES-PLUS)



PE Civil WATER RESOURCES and
ENVIRONMENTAL

Afternoon Depth Exam Specifications

Effective April 2015 Examinations

A typical breakdown with approximate number of questions:

= Analysis and Design: 4 questions,

= Hydraulics—Closed Conduit: 5 questions,

= Hydraulics—Open Channel: 5 questions,

= Hydrology: 7 questions,

= Groundwater and Wells: 3 questions,

= Wastewater Collection and Treatment: 6 questions,
= Water Quality: 3 questions,

= Drinking Water Distribution and Treatment: 6
guestions,

= Engineering Economics Analysis: 1 question.



Problem: (Fluid Pressure) FE

EXAN
- -

4 m i

Oil Densities
i ¢ B 3
) Water p,; =850 kg/m

m = 1000 kg/m’
C pwater
3m !

The square tank is filled with oil and water as shown in the figure.
Using the listed data answer the following questions:

(1) the fluid pressure (kN/m?) at point B is most nearly

(A) 23
(B) 35
(C) 44
(D) 52

(2) the fluid pressure (kN/m?) at point C is most nearly

(A) 71
(B) 64
(C) 53
(D) 48

(3) the resultant horizontal force (kN) on face ABC is most nearly

(A) 275
(B) 380
(C) 408
(D) 460

(4) the location (m) of the resultant from the bottom is most nearly

(A) 1.8
(B) 2.0
(C) 2.5
(D) 2.8

MCFP-114

ZEYTINCI

SPRING 2015



FUNDAMENTALS OF ENGINEERING

DOMAIN: MATHEMATICS
EQUATION OF A CIRCLE
(NCEES-Ref Handbook / Page-23)

yi yi
(x.y)
(x.y) r
-y y .A } vy -k)
C(h, k) C ot
T (x—h) g
X X
| |
Center: C (h, k) Radius: r

Standard form of Equation of a Circle

(x—=h)?+(y—k)?=r?

r =SQRT (x=h) 2+ (y —k)?

Example: Ay

P 5 N N Center: C (4, -3)

5 0 Y O . (x—4) + (v +3)?
= S B : ‘

MATH-327
ZEYTINCI
FALL 2014



FUNDAMENTALS OF ENGINEERING
DOMAIN: MATHEMATICS

CIRCLE EQUATIONS
(NCEES-Ref Handbook / Page-23)

yi i
(x.y)
(x.y) r
B e P TS
C(hk) C ===

(x=h) T
X X

| |

Center: C (h, k) Radius: r

Standard form of a Circle Equation:

(=7 +(y-K) 7 =r?

r =SQRT (x—h) * + (y —k)?

Example:

The equation of a circle with center at C (-7, 9) and a radius of 5 is:

(A) x-7)%+(y-9)°=5
(B) (x+7)?+(y-9)*=5
C) (x-7)2+(y+9)*=25
—> (D) (x+7)*+(y-9°=25

MATH-328
ZEYTINCI
FALL 2014
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MATH-130
RADICAL EQ.
SPRNG 2014

RADICAL EQUATIONS

X+3=,5x+11

JX-1+Jx+4 =5

3/x -3 -2=0

JY+1-J2y-6 =2

JXx+10 - Jx -10 =10

JX+1 —J2x+3 =-1



(13) Yx+5 + x+2 =3
(14) 3-Jx =2

(15) 3/5x+17 +1=4
(16) Yx+4 +x+1=3
17y Jx+8 +Jx =2

(18) J8x -1 = /4x+15

(19) J6X+6 —y21-4%x =5
(20) 8 -2x — J4x +17 =3

Answers:
(1) -2, 1 (2) 4 (3) 3 4 5 (5) 1
(6) 2 (7) 16 (8) 5 (9 11 (10) 3

(11)  Nosol. (12) -1,3 (13) -1 (14) 1  (15) 2

(16) 0 (17) Nosol. (18) 4 (19) 5 (20) -4

MATH-130
RADICAL EQ.
SPRNG 2014



STATICS / MECHANICS OF SOLIDS
DETERMINATE BEAMS
SUPPORT REACTIONS

5k
20k

/éﬁ 2.0 kips/ft
; YYitibieibevty

=5
—-L—Gft—-L—Gft—sla— 6 ft —=

A determinate beam is loaded as shown. Knowing that A is a

<

ol =
L

pin support and B is a roller, answer the following questions:

(1) The horizontal support reaction (kips) at A is most nearly:

(A)  10.00
(B) 11.25
(C)  12.00 Ax =7
(D) 15.00

(2) The vertical support reaction (kips) at B is most nearly:

(A) 48.55

(B) 44.00 — 5

(C) 42.30 By ="

(D) 36.00

(3) The vertical support reaction (kips) at A is most nearly:

(A) 8.00

(B) 9.0 _

(C) 10.50 Ay =7

(D) 12.30

BM-780
ZEYTINCI
FALL 2014



STATICS & MECHANICS OF SOLIDS

DETERMINATE FRAMES
SUPPORT REACTIONS

15K/t 10lk1p
13
m FE/ P

_ X

12 ft Roller

+— 4 Support 4 : Pin

Support B : Roller
Pin ! Oft | 12 ft I aft

A determinate frame is loaded as shown in the figure. Using the
listed support conditions, answer the following questions:

(1) the maginitude of the horizontal support reaction (kips) at the
left support is most nearly, 4,

(A)  13.0
(B) 14.6 _
Q) 16.4 A =1
(D) 18.0

(2) the magnitude of the vertical support reaction (kips) at the
right support is most nearly, By

(A) 15.2
(B) 20.6 B =9
(C) 25.5 Y

(D) 38.0

(3) the magnitude of the vertical support reaction (kips) at the
left support is most nearIy,Ay

(A) 5.2
(B) 7.0
= 7
(D) 12.0 ::>
COMPLETE
SOLUTION

FRMC-33
ZEYTINCI
SPRING 2014



KA N LIB RN HH O BIN
Statics & Structural Design Date:
Fall 2011
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MECHANICS OF SOLIDS
BEAM DESIGN

2.5 kip/ft

I B

Support 4 : Pin
Support B : Roller

_‘;

|4

4ft 41t 41t

O
= 12 ft '| A36 STEEL

A simply supported beam is made of A36 steel and loaded as shown
in the figure. Knowing that there is no inplane buckling and using the
listed data, answer the following questions:

(1) the magnitude of the maximum bending moment
(k-ft) is most nearly:

? (A) 105

%N (B) 110 Iy _9
(C) 125 max

C@U (D) 145

+M

(2) Using the new NCEES Reference Manual (V.9.2) the most
economical W-shape is most nearly:

(A) W 10 x 54
(B) W 12 x 40

0
(C) W 14 x 43 e <oLutt
(D) W 16 x 40 ¥ T pAGE

DSGN-120
ZEYTINCI
FALL 2014



I UNIVERSITY o e
STATICS & STRUCTURAL DESIGN DI‘;TRICT OF CDI“P!-].BL‘!I.
Fall 2014 [ Date:

INSTRUCTOR
ZEYTINCI
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(2) DETERMINE T™HE SupPORT REALTIONS.

-

@"EH ::ﬂ‘i-. .V/' =

v’

(306)G") + (6R)L) ¢ (3K)(2e') - 244y =0
180 + 0 t 0-24aq =0 v’

24ay = 336V

A= WE] Y

Q il\a’iﬂ =g V/

G + ) (8D + (3o lig) - 248y =0 v
[Z +48% + 5S40 - 2431 =0

4By = 600 V

WM{/

i

i

2
CHECK: A11—¢1:-3+6+5t} M
14 ¢2¢ = 39
39 = 34 oKy

DSGN-120
ZEYTINCI
FALL 2014
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LA UNI?ERE{TYHI-F-H-
STATICS & STRUCTURAL DESIGN D[S'I'RI{:I OF CDIU“P!H INSTRUCTOR

Fall 2014 f Date: ZEYTINCI

(b) DRAW THE SHEAR FORLE DIAGRAM.
() DRAW THE MOMENT DIkGEAM.
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CBM-852
ZEYTINCI
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STRUCTURAL ANALYSIS
INDETERMINATE BEAM ANALYSIS

|3

FE/P

15 kips XAl
¢ 2 kips/ft

A

HHHHHHI
Support 4 : Pin

i 21 O 5 31 o C
I—— 8 ft 12 ft ! 20 ft —"
Support B : Roller

M, = -70.24 ft-kips (»Q) Support C : Roller

An indeterminate beam is loaded as shown in the figure. Knowing
that the bending moment at support B is given as listed, answer the
following questions:

(1) The magnitude of the support reaction at 4 is most nearly, Ay

(A) 7.27 Kips
(B) 4.18 kips y

. = 9
(C) 6.29 kips y !
(D) 5.49 kips

(2) The magnitude of the support reaction at C is most nearly, Cy

(A) 18.24 kips
(B) 17.38 kips
(C) 16.49 kips C, =7
(D) 15.49 kips

(3) The magnitude of the support reaction at B is most nearly, By

(A) 42.52 kips
(B) 33.02 kips

(C) 26.48 kips By = ?

(D)  20.05 kips —>
COMPLETE
SOLUTION
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STRUCTURAL ANALYSIS

FE/PE
CONTINUOUS BEAM ANALYSIS AN
1.5k/ft 20k 10k 10k
TITTITTIITITIRRTNINN | Vo
[ A D
ol 1.81 B35 ‘ 21 C3;5s 1.51 s
! 20° 12" —— 12" =8 =8’ 8’—‘
. Support 4 : Pin
QQ) MB =-64.49 ft-klpS Suggog B : Roller
: M =-70.47 f-kips Sumport D' Roller

An indeterminate beam is loaded as shown in the figure. Knowing
that the bending moment at supports B and C are given as listed,
answer the following questions:

(1) The magnitude of the support reaction at 4 is most nearly, Ay

(A) 13.42 kips
(B) 11.78 kips
(C)  10.35 kips A =7
(D)  8.00 kips

(2) The magnitude of the support reaction at B is most nearly, By

(A) 16.90 kips
(B) 20.45 kips
(C) 23.14 kips B, =7
(D) 27.98 kips

(3) The magnitude of the support reaction at B is most nearly, Cy

(A) 25.72 kips
(B) 23.19 kips

(C) 21.16 kips C =79
y
(D)  15.22 kips —>
COMPLETE
SOLUTION
CBM-556
ZEYTINCI

FALL 2014



CONTINUOUS BEAMS

—ml—.\dnu—-,-_j!
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E Mp =-64.49 k.fit
i Me = -70.47 k.1t
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1.5 &ft J L
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The support moments at 8 and C are given as listed:
Using this data, determine all support reactions and draw the EED.

ZUI: 10k 10k
Iﬁkfﬁ C
B lw T e G e
5&49 kit 6449%kf TAT R 7047 kHt
tﬂk 1{:']:
15 Kt G443 k.t G4.49 kfi HE TOATRR 7047 kS

e D Gi:;

f32x az2kd fo2sk. ozskd d200k 294k §
20 k 10k 10k - I/
1.5 it I’ l
p LLLITRIFITIFG ‘
- Ereren Ev ST — T 39 (FBD)
1 11.78 k 27.98 k 23.19k 7.06 k

ke e f ]
 A,=15-322=11.78k V /5
By=15+3.22+10-0.25=2798k ¥ :
Cy= 10 + 0.25 + 10 + 2.94 = 23.19 k V/;
Dy=10-2.94=7.06 k \/ ;




CANTILEVER RETAINING WALLS
PRESSURE DIAGRAMS
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TRANSPORTATION

Course : Surveying
Coordinator : Zeytinci

Problem: {(Compound Curve) (w)

A broken back curve consists of a 12° curve with a central angle -
of 20°00' 00" and PC station of 60+45.70 and & 10°curve with a
central angle of 35°00° 00", connected by 250.00 # tangent. & is
proposed to eliminate the 12°curve and replace with a new curve
compounded at the beginning of the 10° curve.

a Hwﬂwdegmeofmepmpasednewwrve
b) Find the station of the new PC.
c) Find the station of PCC.
Find the station of PT.

SOLUTION : %=

b Y . A5ToLD CURVE : Dy=125, A=40°"
A ZND  CURVE ; :;_-:o'A-zs" "/
6
\\I NEW gﬂ! I%’? %—
O3

Radius of the old curve: (&)

R=5729.58 /pp, = 5729. 58/12= Eﬁft/
Radius' of the 2w curve.: (Rz2)

R 5722580, = 572958//0°= 572-9Cft v
Tangent distunce 45fcurve : (%)
G=tan () = GTr4e)(tan 49 )= [73.78 £ v
Tangent distance 2 curve = () _
to= Rﬂ.ﬁ’l(‘f‘z/é) =z (572-95)(#-?13%): Mfﬁ v




Course : Surveying
Coordinator : Zeytinci

Tandent distance of the proposed new curve.: (E3)
t3= &+ 250.00 = !7378-1-2'50-00 =4zs 72 ft
Radius of the new proposed. curve. : (23)
Ry= s /tan(bs/y) = AZayg/m(ql%) = l16%.33 fE
Curve length of the 27 curve : (L2)
Lo= T A zza (25.00)(572:96) = 250.00f¢.
curve lensth of the ncw curve : (L3)
L3= AR = 7__. (40.00)(1764.33) = &/2-86 f£

Degree_of g;r{uggo (new proposed curve) : (b))
Dy= 5727-5%/p; = 5727.58/)/64.33 = 4-9209°
[ Ds= 4°55"15"
Station of the nad PC.
Sta. hew PC =(Sta ald PC)—(2+5D +00) = (60+45-10)-(2+50-00)

Sta new Pc= (595145 10)~(2+50-60)
StA new PC= 57+9510

Station at Point of compound curve : (PCC)

sia (PCC)= sta New Pc+ Curve Length(Lz)
\ SR (PcC) = (57+9SI0)+ (8+12-86)
Sta (PcC) = 66+07-96
Station at po;ntoffanqm%y: (e

Sin(PT) = Sta(Pcc)+ Curve Length(Ly)
Sta (PT) = (661+07-96)+(3+50-00)
Sta(Pr) = 67+57296




Course : Surveying
Coordinator : Zeytinci

PROBLEM : ( Inaccesible PF )

uuuuuu
=sTa e

Sta & )
go+00 4
%

P . N
PT

Tweo tangents of a8 simpie frorizontal curve with the de

of curvature of ( 4°) indfersect in a lake which makes the Pf

inaccesible. Foint A has been setf at sta. 80100 on the back
fangent and point B has beern sef on the forward tangent so

that it Is visible from point A .

fhe distarnce AB is measured as 980.00 ft and the angles at
A and B are measured and shrowr fnn the figure.

a) Find the stafion of the PC.
£) Find the statior of the PT.

SaLlUTIoN &
T
~(/ 1
Anale of Infersection : (A)
A Anp il = B225 r 42.50= F4F5" -

Fadius of the curve : ().

- o /5800 _ o i o
B A~ iy = WS
Tangent distancs : (T)

T= Rian(BL)=(1432-39) (fan TEIT)= jo94./5FE

4 =22%5'=32.25°
= 42%80'= 42500

Adab= ?Eﬂ*ﬂﬂfﬁ
D=4°




Course : Surveying
Coordinator : Zeytinci

Lengin of the curve : ( L)
L=TC AR = L (7 75)(1432.39) = 1968.74 {£.¥

Distance from (PI) B point (A) : ()

_ - A__:,Ectb" __?Eﬂﬂﬂ = £86.7
‘Ef From (PI) to (A) = sinbB TR (smqﬂfﬂy £6.2¢4 4L

pistance from (P1) 1o & (i

Lab _ _780.00 (sin3e-25)= 542.03 £
L= ~“SmA ————sin A ?4?f )= 54 ft

Distanice from (A) 12 (PO :

Ao PC= T-L;= [094-15— 68624 = 4&?-?:3-% v
Distance from (B) o (P1) :

Bt PC= T-A,= 1094:5-542:03= 552.12 f* /
Station (PE)

Station (P).= Sta (A)— (4+07. 1) =(£0+00.60)—( 4+07. 9;}
= (79+100-00)- (4107 '?IJ ¥
Sﬁfﬁ)s 75442 W04 v

station (PT)  siption (PT)= Sta(ro) + Curve Length(L)

= (75+92-09)+ (18+6874) ¥
Sta(PQ) = 94+ 6083 |

ANSWERE !

Sta(PO)=75+9209 |*
sta (PT)=9416043 |©
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