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Below Average (Graded original work)

IV. HOMEWORK ASSIGNMENTS (03)

Comprehensive Homework Assignments
Above Average (Graded original work)
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CVEG 2400 Fall 2021
Statics & Dynamics

1. | Course number and name: CVEG 2400 - Statics and Dynamics
2. | Credits and contact hours: 4 credit hours; 4 contact hours
* Subject Area: Engineering Topics
3. | Instructor’s or course
coordinator’s name: Dr. Emmanuel Nzewi
4. | Text book: Title: Engineering Mechanics: Statics and Dynamics
Author: R. C. Hibbeler
Publisher, Year & Edition: Pearson Prentice Hall. 14th Ed. (2015). SBN-13: 978-0133915426:
ISBN-10: 0133915425
a. Other Supplemental material Class Notes provided by the Instructor
5. | Specific course information

a. Brief description of the content of the
course (catalog description)

CVEG 2400 Statics and Dynamics: 4 semester hours.
Fundamental concepts; equilibrium of particles and rigid
bodies; centroids; moments of inertia; friction;
introduction to analysis of structures. Kinematics and
Kinetics of particles and of rigid bodies; equations of
motion; work and energy; impulse and momentum.

b. Prerequisites or
Co-requisites

PHYS 2325 or PHYS 2513 — Calculus-based Physics I




c. **Indicate whether a required, elective, | Required
or selected elective (as per definition
provided) course in the program

6. | a. Specific goals for the course specific b. Explicitly indicate which of the student outcomes
outcomes of instruction (e.g. The student listed in Criterion 3 or any other outcomes are
will be able to explain the significance of addressed by the course.

current research about a particular topic.)
The specific goals for the course specific outcomes listed on the left

Strdias vl e @bt e column will address the following student learning outcomes:

1. Develop the ability to analyze engineering Outcome 7

mechanics problems using the principles of An ability to acquire and apply new knowledge as needed,
science and mathematics using appropriate learning strategies.

2. Develop the ability to describe and predict the
conditions of equilibrium of particles, rigid
bodies, and structures

3. Develop the ability to determine center of
gravity, centroid, and moment of inertia

7 | Brief list of topics to be covered Course Introduction [6 hours]
General Principles; Force Vectors;
and Equilibrium of a Particle [8 hours]
Force System Resultants;
Equilibrium of a Rigid Body [8 hours]
Structural Analysis [4 hours]
Center of Gravity and Centroid,;
Moments of Inertia [6 hours]
Friction [4 hours]
Kinematics/Kinetics of a Particle [10 hours]
Force and Acceleration [2 hours]
Impulse and Momentum [2 hours]
Work and Energy [2 hours]
Review for Exams [4 hours]
Exams [4 hours]

* For all Engineering programs, indicate subject area from the following: Math, Basic science, Engineering topic or Other

** Required courses are required of all students in the program, elective courses (often referred to as open or free electives)
are optional for students, and selected elective courses are those for which students must take one or more courses from a
specified group
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End of Semester
Course Assessment Report

This summary contains the following Information

1. Performance Statistics
e Total number of students in class

e The class average performance (stated as %) in each course
outcome assessed in this class and the two previous times course

was ggSessed
The@icceptall s Averagde f ec in outcome area as
set 0 31 eqt.

Percentage of students who scored below the expected average in
each outcome.

2. Implementation Sum
e Brief summary ¢f plags ent@ during the semester based

on last assessment report

3. Perceive@Prolfleths
° uct cr 1 ati iv ob at
affeStedhstuliets’ Me e

4. New Plans for Addressing Problems

e Instructor’s plans for addressing the perceived problems the next
time the class is taught.

5. Overall Trend over last three assessment periods

e Instructors summary of overall performance trend for each
outcome measured over the last three periods.
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CVEG 2400 - Statics & Dynamics
Fall 2021

Title of Assignment: Exam 01
TOPICS COVERED IN Exam 01
Exam 01 covered the following topics:

1. Units, conversions, and significant figures

2. Determination of resultant forces, Parallelogram law, Cosine
Law, Sine Law, scalars and vectors, vector components
forces

3. Equilibrium of a particle; Free Body Diagram (FBD)
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d R;M PRI SIS Department of Civil & Environmental Engineering
% CVEG 2400P01 Statics & Dynamics Fall 2021
| D N e Exam @1
DATE: r at @8 :85 AM in-c)
Submit the entire exam the order given Name [PRINT] _Mavig Gonz a len

In all the problems you must provide enough details and description of the solution method to demonstrate your

knowledge of the solution n_igthod. A substantial Eot‘tion of the grade will be based on your methods.
Z 40O I

400 I

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disallowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (9.00), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.

You have ONLY 75 minutes to complete this exam.

There shall be NO SHARING of resources!

Please turn in your work on time.

Provide enough detail for each problem you solve. You eam points based on the

2“. details you provide.

You must work independently.

IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work (exam terminates) when you

leave the exam to visit the restroom.

9. You are required to solve ALL problems,

Calculator POLICY - Allowed Calculatu_rs_

U ol o

0 N

@ Casio: All fx-115 and fx-991 models (Any Casio calculator must have “fx-115"0r *fx-991 " in its model name )
@ Hewlett Packard: The HP 335 and HP 355 modets. but no others
8 Texas Instruments: All TI-30X and T'-36X models {Any Texas Instruments calculator must have “T1-30Xor “TI-36X"in its mode! name |

Alt necessary formulas/tables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade
of ZERO (9.00)

| pledge to abide by ali the rules stated for this CVEG 2400 P@1 Exam
Signature: ”hﬁfﬁr - Date; 10-06- 21

:b NAME {PRINT (Lastname; firstname)]: _ (ooragleg  Marvia

R L - T L T TR
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Exam 01 CVEG 2400PQ1 Fan 2021 NAME [PRINT (Last, first)]:

Page 20f8

Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s?)

1 liter = 1000 cm3  =0.001 m3
11 = 0.3048 m

1Pa = 1 Nim2

13 = 7481 gal

254 mm =1in

im = 100 ¢cm

1 slug = 1459 kg

b =4448 N

Sine Law
P _Q _R
sinp sing sinr

Standard atmosphere = 101.3 kPa (= 2117 psf = 14.7 psi) | Casine Law

Gas constant for air, R = 287 J/kg K

Density of water = 1000 kg/m? (= 1.94 slugs/ft3)at 4 °
Specific weight of water = 9810 N/m? (= 62 4 1b/ft}) at 4°C

l’=\l():+|lz 2QRcos p
Q=P R 2PRcosq

R- \IPI « 0 - 2PQcosr

A=Ai+A j+Ak
A= AT AT AT
A, =|A|cosar
A, =|Ajcos 8
A, =|A|cosy

2 2 ?
cos @ +cos” f+cos” y =1

A=Ali+Aj
A, = A|cosa
14
” A, = llcosp
i R W cos’ a+cos” f=1
B /"/ 7
b - v ! -
0 i r\‘f \
CVEG 2400P01 + Statics & Dynamics- Fal 2021 - Exam @1 Page 20f 8



B Exam @1 CVEG 2400P@1 Fal 2021 NAME [PRINT (Last, first)!: Page 30f8

}“\_N R =A+B—-.(A,‘:'+ij)+(B,i+Byj)
E " R. X =(A+B,)i+(A, +B,)j
,,/,71!* . =R,i+R, j
- ’/”, // : . - 2 2
LEERY //B ‘BJ v |R|-,fR, +R,
. -~ /
J ’,a’ -d- e = e R
e gl Jr\.i ! O=tan”'| L
s F v X
0 Al ¢
i.‘-
' ",‘ -—Tr
||
A
P 4 A DBy
- I % N
[ i u, =cosai+cosfj+cosyk
: A, =|A|cose
A, =|A|cos B
o A, =|A[cosy
BR

F=F;!'+ij+F_k A=Ai+ A j+ Ak
, i ) B=Bi+B j+Bk
r=ri+r jtrk :
! i c059=A.B
rad+r jtrk -4
U, = —

r _.I_B‘+.l)8‘+.l:Bz
-4

A B+4B +.!__Bz]

4

i

F,=|F|.U,

Ir| =12 +1,2 41,2

8 =cos '(

A

2 :

‘e

CVEG 2400P01 » Statics & Dynamics» Fall 2021 +Exam@1. Page 30f8



% 2400P01 rFal 2021 NAME [PRINT (Last, rst)]: __Paga 40f8

‘ i pledge to abide by all the rules stated for CVEG 2400 P@1 Exam @
I NAME [PRINT]: _WNavin (4 ontalet Signature: W Date:__10/0

MCLEARLY DETAILED WORK. NO detailed work, NO credit.
Provide the answers as REQUIRED.

a) [3@] Convert 100 km /hour into ft/s two significant digits

00 T \ 10om |  VEY L e |V
e = o_?,oqzmk (,0&"(»\\ wo s
Velocity = 2 ‘\ - [ft/s]

(b)[2@] Determine the equivalent of T MPa in psi (Hint: 1 Pa = 1 N/m and psi stands for 1b/in).

; ) " b
;_e:k} - '-——JH”/E\
Pressure = ' “4*® “"% [psi]

{c}[2@] Convert 60 miles/hour into m/s to three significant digits.

. - .20 W Vvm i,
WO W ey [ ek )r o
| '1'{—:* ll Uo Y

Vv \
Speed = et 13,/ __m/s

(d)[3@] The density (mass/volume) of a solid is 45.4 slugs/ f3. Caleulate its specific weight
{(weight/volume) in the SI units (N/m3) to t i i

5

w v

N/m?

:b Specific Weight = ~

CVEG 2400P01 - Statics & Dynamics+ Fall 2021 «Exam @1 Page 4018

d
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g Exam @1 CVEG 2400P01 Fal 2021 NAME [PRINT (Last, first)]: Page 5 of 8
h

‘»E\ 2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown
- )

For the sketch provided, there are 3 forces acting on the ring as shown. Using the non-vector

approach, determine the resultant force of ONLY the 150 1b and 1@ ib forces. Also calculate the

angle between the resultant force and the positive x-axis.
[Hint: you should begin by drawing a diagram of the 2 forces and the resultant, R.]

cosint Law

-]
e R =) et Qtaeq cosr

]

R =,]—\—::>0z ¥ ‘igj”ll‘z (150) (16a) 4,5 o’ pu s

. i e .
%blb Wgyn

"; @ ~ 2 17,94

Magnitude of resultant force, R = EKA_/‘K b

R y* 150 cos (10" 2y =|R|cos B

T 130 TI130 T R1¥ cos B

_ /. 130
8= cos {2:5'

&

Q @ Angle resultant force, R makes with positive x-axis = |27 ° degrees
CVEG 2400P01 + Statics & Dynamicss Fall 2021 +Exam@1. __Eau&d-t—/'

(5



Exam 01 CVEG 2400P01 Fal 2021 NAME [PRINT (Last, first)]: Page 6 of 8

A 15 ft tall pole is supported by three cables. The pole is subjected
only to vertical loading due to the iension in the cables. If the
tension in cable PA, Fea is 500 Ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction, The
force in the cable PA is Fea the force in the cable PB is Fegand the
force inthe cable PCis Fpe. .

Note that 1 unit = 3 f. HINT: First find the Unit vector for
each cable and then the force vector for each one.

TUnit=3pt

a) [6@] Provide the requested information below
Cable A: Aol o -\ 0K

/
Position vector for Cable A, 5, = = w L - llj/" 'Sk ﬁ

Magnitude of ¥, ;(3.11 a. W_

Ups, Unitvectorof Fpy= = _0:3 F-0.© j-0.16 k
—_—
Force vector for Cable A, Fpy= = _120 [-300 j-375K

Cable B:
_(5:(¢\.+ '.'2.'J 4+ 0Ok

i H i- \E S
g Rosition vector for Cable B, Feu = = : [ AR Rl k ﬁ
MagnitUde of Pep = j
Ups, Unit vector of o= = _0-H72 §+0 .57 j-071 k

% Foa s IFegl 0042 1t IFppl057) - IFps ] 071 x (\

orce vector for Cable B, Frn= = i / k [tb]

to

Cable C;
L= (-9 +a, +0k)

'quitionvectorforCab!eC,rﬂ= =_-4% i + 4 j <15 k fl‘
G7 t||

Magnitude of Fpc=

/ Upc, Unit vector of #pe= = -~ C-USI Y 045 j- 070k
J—_
> Fo Rl oS v ifdoug- 1Pyl 010k ‘3
ib)

L] »

/.f’
Force vector for Cable C, Fro = = ! I //’ k [

CVEG 2400P01 + Statics & Dynamics® Fall 2021 - Exam @1+ v Page 6of8

=<



Exam 01 CVEG 2400P01 Fa1 2021 NAME [PRINT (Last, first)):

Page 7of 8

A 15 fttali pole is supported by three cables. The pole is subjected
only to vertical loading due 1o the tension in the cables. If the
tension in cable PA, Fpa is 500 Ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction. The
force in the cable PA is Fpa, the force in the cable PB is Fegand the
force in the cable PC is Fpc.

Note that 1 unit = 3 ft. HINT: First find the Unit vector for
each cable and then the force vector for each one.

CLEARLY SHOW ALL WORK AND provide the answers in designated spaces

3b} [49] Provide the Equilibrium EQUATIONS in the X-, Y- and Z-directions below

X-DIRECTION:

/ Q{/-r IFPglo.q;L - |Fpe | 0.y5

a ~  Y-DIRECTION:

-390 4+ [Fpal0.57 tlF,, | 0,45

Z-DIRECTION:

: ?fﬁe

>k

52

@ = a0l - lFa_al ait)] - ;Fgf_l 0,76

—H

CVEG 2400P01 + Statics & Dynamicse

Fall 2021 «Exam @1




Exam 01 CVEG 2400P@1 Fal 2021 NAME [PRINT (Last, first)]: Page 8 of 8

proviae e answers as shown

’t (a) [49] For the vector 250 i - 150 j + 200 k KN,
~ determine its magnitude the direction, angles e, B, and y and the unit vector.

LE) = | 45074 (150)? + 2002 = 3573, 55

- { Ex ]
o v - | F\ (o ot 2 X = o ( [F—}) MagnitudeofVectorﬂ—[kN]

- 50 -
A (o3 (WS T HS o 2zd B [degrees)
5 el b
B = s " (- "5604 ) T S g [degrees]
Y —S-f%degrees]
Y * (pe - ( 100 ) :
° T54) T ©3.5%

Unit Vector, U 0.7 06 i “.._O»qu.J;\Q["_{bLn

b} [3@] Using the vector-based approach, determine the resultant of the 3 forces on the ring shown in
the accompanying figure. Label the 50 Ib force A, the 100 Ib force B, and the 150 Ib force C.
Determine the x- (i) and y-(j) components of each force first and write them out in vector format.

BE SURE TO APPLY THE CORRECT SIGNS in your vector presentations.

—_—
z_‘ b Fo 7 190 oy 210%F +150 05120,
4 — : O -~ 00

-

ps BOCOS USe L S0cos 4Y

VectorA= 35 1 + 17 /,i'*L O k [

VectorB=_ 0 i -\00/1' 1+ 0 Kk [y

VectorC= -1201 - 2§ J vt Ok
¢} [15] Determine the resultant force, R of the 3 forces in vector format.

Resuitant Force, R = -95 i - 1y4o //j + 0O Kk [ib)
d) [15] Provide the Unit vector of the Resultant F\or7/ﬂ v
Rki= Vo9

.-"-"'.

.Cj:— Unit Vector, U= ~ 256 i = o.%a/j +O k

CVEG 2400P01 + Statics & Dynamics: Fall 2021 -« Exam @1+ __Page-durs™
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SR T Department of Civil & Environmental Engineering
CVEG 240001 Statics & Dynamics Fall 2021
e N zewnr Exam 01

DATE:

Submit the entire exam the order given Name [PRINT] _Dange(o %‘ﬂ i

In all the problems you must provide enough details and description of the solution methdd to demonstrate your

knowledﬁe of the solution method. A substantial portion of the grade will be based on your methods.
235

400

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disallowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (@.09), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.
You have ONLY 75 minutes to complete this exam.

There shall be NO SHARING of resources!

Please tum in your work on time.

Provide enough detail for each problem you solve. You eam points based on the

details you provide.

You must work independently.

. IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work (exam terminates) when you
leave the exam to visit the restroom.
9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

omhw

® N

W Casio: All fx-115 and fx-991 models (Any Casio calculator must have *fx-115"or "x-991 "in its model name.
8 Hewlett Packard: The HP 335 and HP 355 models, but no others

B Texas Instruments: All T1-30X and Ti-36X models {Any Texas instruments calculator must have “TH30X"or *TI-36X"in its model name |

All necessary formulas/tables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade
of ZERO (0.09)

i pledge to abide by all the rules stated for this CVEG 2400 P@1 Exam
Signature: _y’ IV /il Date: lO .,,.'

NAME [PRINT {Lastname, firstname)): E‘Aﬁm 1, Darp: o f:&;n/ [




Exam @1 CVEG 2400P@1 Fa1 2021 NAME [PRINT (Last, ﬁrst)!: Page 20f 8

% Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s?)

1 liter = 1000 cm3 = 0.001 m3

1 = 0.3048 m

1Pa = 1 Nim2

1 ft? = 7.481 gal Y

254 mm = {in ] P

1m = 100 cm Sine Law

1 slug = 14.59 kg r.Q_ R
1tb =4 448 N sinp sing sinr

Standard atmosphere = [01.3 kPa (= 2117 psf = 14.7 psi)
Gas constant for air, R = 287 J/kg K

Density of water = 1000 kg/m3 (= [.94 slugs/ft3) at 4 °C
Specific weight of water = 9810 N/m3 (= 62.4 1b/ft3) at4°C

Cosine Law
P=yQ’ + R’ - 2QRcos p
Q=P+ R’ - 2PRcosq
R=,P+Q® - 2PQcosr

o A=A i+A j+Ak

|4] —,’A\" +AT Al

¥ , . A, =|A|cosa
- R W
L b2 A, =|Alcos B

A, =lAlcosy
2 ? 1
cos”a+cos” f+cos” y =]

©

A=A i+A,j
# A, =|A|cosa
| An A, =|A|cosB

j LY cos’ &t +cos’ f=1
HErs
"f,__/ ¥
el . h 4 »
(4 __". Ad . \
CVEG 2400P01 » Statics & Dynamics+ Fall 2021 «Exam @1

Page 2¢of 8



& CVEG 2400P81 Fal 2021 NAME [PRINT (Last, firs)]: ____

R=A+8-"
TJ’ Lo e -/ ‘
ey A
g - |
o A

R =A+B=(A,‘i+A,.j)+(Bxi+Byj)

=(A,‘+Bx)i+(Ay+By)j
=R i+R, j
|R|=,fR,‘2 +R,’
R,
O=tan!|-L
X
Uy =H
X A.‘ :

Il i+~[2|—;+ﬁk

u, =cosai+cosf j+cosyk
A =|A|cosa

A, =|A|cos B

A, =|Ajcosy

F=Fi+F j+Fk
r=ritr jtrk

B rxt+r),j+r:k

r

A=Ai+ A j+ Ak
B=Bi+B j+B8k

A B
088 =
RN

A B +4 B+ B,

. ,
"] EE
F =[F|.U, A B +48 +.18,
R T
II’|=\/r2+r2+r2 '
X y z
A
-
©
CVEG 2400P01 + Statics & Dynamics®

Fall 2021 +Exam @1-

Page 3of 8



e Exam 01 CVEG 2400P@1 Fa12021 NAME [PRINT (Last, first)): ' Page 4o 8

h\\l

1[10@] CLEARLY DETAILED WORK. NO detailed work, NO credit.
Provide the answers as REQUIRED.

a) [3@] Convert 100 km/hour into ft/s two significant digits tTD d’

09 Ko Ii \0001_‘ 100 wox | | a%?| L | i

T | g |l o] 2 | o | 10
2%
100 jooo L {0D _qo. 4L e @
QSQUQLLD)U’ b) Velocity = O@ [ft/s]

(b)[2@] Determine the equwalent of 1 MPa in psi (Hint: 1 Pa =1 K/ m\and psi stands for Ib/in’).

]
© \ " |

(c)[2@] Convert 60 miles/hour into m/s [@g Sig

LOmes | 5250 0 | \Uik ll 15bow] Lo | e 11
The [ dmre Dtk [t [(009)] (Dm|

0){g1%) (\2 ) (25L) - 100
((o_\?)xgng)Tﬁ))—# Z.17% ‘Q SPEEd =_2, m/s
(d)[30] The density (mass/volume) of a solid is 45.4 slugs/ 3. Calculate its specific weight

(weight/volume) in the SI units (N/m?3) to three significant digits.

N/m?

% Specific Weight = i

CVEG 2400P01 * Statics & Dynamicse Fall 2021" + Exam 1. Page 4of 8
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") Exam @1 CVEG 2400P@1 Fal 2021 NAME ;PRINT (Last first)): Page 5 of 8

% 2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown

For the sketch provided, there are 3 forces acting on the ring as shown. Using the non-vector

approach, determine the resultant force of ONLY theiSQ 15)and iﬁé ib Yorces. Also calculate the
angle between the resultant force and the positive x-axis.
[Hint: you should begin by drawing a diagram of the 2 forces and the resultant, R ]

(Sven ‘ 0
—_—— Y "_:-,QE
150\ WO gy g e
", 2\00\ 0 i B0 —*

Law off SiALs
______———-'__-_--_-—\- e

©0 ~ (SO

g

snlzo)  9nlbo-®)

\SO gn BO) = 109 g Uoo—e) ‘
@ 00 0D b o Sines (on+inued
. .O?S} S0 U‘-”O-Q)

) - 15| 10aB0)

100 |7
e e 2 - Fﬂl?\’n(?b‘)
5:0(30) «ibt 1)
Y %Sq - p0-©
- uuy’ Magnitude of resultant force R = . Ib
PN
| wsT :)
- ;’
a0
0
"
?6 Angle resultant force, R makes with positive x-eLis S < degrees
CVEG 2400P21 * Statics & Dynamicse Fall 2021 'm'  Page 5¢f8 —

(<
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Exam @1 CVEG 2400PO1 Fan 2021 NAME [PRINT (Last, firs)):

only to vertical loading due to the tension in the cables. !f the
tension in cable PA, Fea is 500 Ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction. The
force in the cable PA is Fpa, the force in the cable P8 is Feg and the
force in the cable PC is Fec.

Note that 1 unit = 3 ft. HINT: First find the Unit vector for
each cable and then the force vector for each one.

@ A 15 ft tall pole is supported by three cables. The pole is subjected

a) [0@] Provide the requested information below

Cable A: 5 ~ wli b US-0 K
?LC}OJ%) ) (O Q;"[O’r ! /

(—“ b 1T TRV 4 F . ;
A (Q = O) & Pgasition vector for Cable A, F'r, = = 1(0*‘ HZ Az +3§ k ft

Al (, -12,0)
g{nltude of Fei=

s - LN (T
cpa| 4 .91 )y oo (0.4)
. " PR B .43
- el oo [-0A2%) 4 $o0{0Tse ' .
~ m h}i uPA = 00 Force vector for Cable A, Fri= = f+\’19 79 k [Ib]

6 Cable B: ( ) 0-12); Lﬁl?—o)k

(0, (0,049) r?b
8(412,0)

\rea] = {{-0) (2)

Upa, Unit vector of 1p, =

Position vector for Cable B, Fry = =
t f e s -
|{|" ﬁl»' F ‘T “LEAa® s B 2

Upg, Unit vector of Fpu = =

Magnitude of £r=_"1 1

Upy . P& -8c-Z)pugk

W(gs\ 4747
I—% |rff5\ Ufﬁ Force vector for Cable B, Fy = = (0.
Cable C: I_
Plo, gus) r()c (OM)L 1 l0-4)+ (q;-o)u

c(-4%9) sition vector for Cable C, Frc = =
Magnitude of r» = 4 [ (o C\ sl 15 )L.L (4)74 (45)?
U?c z FVC 9o -4 pusk Uec, Unit vector of #oc = = S “onz 0. XY’
g \ g 6S ;
f H’” 1—?( \}1?6\ UPL Force vector for Cable C, Fp, = =H’(-](D'MZH |FE"J ('O‘qu)j IFP‘I(ﬂlqj‘j {Ib)
CVEG 2400P01 + Statics & Dynamics. Fall 2021 +Exam @1, Page of8
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Exam 01 CVEG 2400P01 ral 2021 NAME !PRINT {Last, first)]: Page 7 of 8

A 15 fttall pole is supported by three cables. The pole is subjected
@: only to vertical loading due to the tension in the cables. If the
v tension in cable PA, Fpa is 500 Ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction. The
force in the cable PA is Fpa the force in the cable PB is Fpgand the
force in the cable PC is Fec.
Nole that 1 unit = 3 ft. HINT: First find the Unit vector for
each cable and then the force vector for each one.

CLEARLY SHOW ALL WORK AND provide the answers in designated spaces
3b) (4@] Provide the Equilibrium EQUATIONS in the X-, Y- and Z-directions below
X-DIRECTION: V1 =

,@ [&D [G(-010) + \?fcl(M

Y-DIRECTION: v

2% F \F w, =0
Z- D RECTION:
ﬂ (\m/ ) Fof’
f ‘?B! 44) ¢| {-b.192)
© ——
CVEG ZM - Statics & Dynam \II:s- Fal 2021 «Exam @1+

By




(Last, ist)]:

Page Bof 8

provide

€ answers as shown
(a) [49] For the vector 250 i - 150 § + 200 k kN,
determine its magnitude the direction, angles &, B, and 7y and the unit vector.

Muﬁhh&'— !(290)1'¥Lv|$0)"3—(‘u)0)‘ - 353 ,5B3KN

T . 2590150, + 200~ . Y K ) 55:5/
VN zg\gISSBLDO - - 07070 - 0474, F0 S{p(oMagnitudeofVector—?’-gg' [;N]/
AX,\A\wsa A\j:lA\wsﬂ Az ;lAwsy
750= 363.55% s "90=353.S33c05’8 f
0.707’_{‘050 ,/?: (s ('O-HIL‘) Y:—(,OS- s
@ :ws(0707)

; (: Va  501b A
7 ~ 2 : X A O o 120 ISOLLS 150 lg;zgz“o et 45"
-_’OCOSQ{S) SOCO“\L“-D) | Meus 0 VOO ws !

3
|f

/
Unit Vector, U 0.707 i —0.M24 j*@/?/%k (0
b} (30] Using the vector-based approach, determine the resultant of the 3 forces on the ring shown in
the accompanying figure. Label the SO Ib force A, the 100 Ib force B, and the 150 Ib force C.
Determine the x- (i) and y-(j) components of each force first and write them out in vector format.
BE SURE TO APPLY THE CORRECT SIGNS in your vector presentations.

A

-

10¢ b

150 1b
(/// (b}

i
Vector A= 35358 +15 259 )/ O k

fib]

VectorB=___ Oi -10) /J O Kk [
VectorC='M*q°i “’75/ i kK [Ib]

¢) [15] Determine the resultant force, R of the 3 forces in vector format.

Resultant Force, R=___ fu.544 L. o \’éq-‘oq")_j +O
d) [15} Provide the Unit vector of the Resultant For;e{ R "

Ug, -

K i)

\""rb‘l“-@“*)’:(l-m eas 10t - 1,764
j ro /k/[]

- 44.544. - 35.¢45) rox

kb%.(g"" 2
Unit Vector, U= "0.5741 - \Of%ZB’

R

CVEG 2400P01 Fall 2021 +Exam @1-

* Statics & Dynamics» Page 80f8
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K Praie view Department of Civil & Environmental Engineering
() cvec 240001 Statics & Dynamics Fall 2021
Dr .\ zewr Exam 01

Submit the entire exam the order given Name [PRINT]
In all the problems you must provide enough details and description of the solution method to demonstrate your

knowledEe of the solution metho_d. A substantial portion of the gade will be based on _zour methods.

! 400
1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
lace t in your book bag in front of the class. Put AWAY ANY wristwatches.

Also put away ANY disallowed calculators in your book bags.
2. 1f you have a cell phone/mp3 player/wristwatch/disallowed calculator on your
person or around you during the exam, it will constitute dishonesty and you will
automatically be assigned a grade of zero (@.@0), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.
You have ONLY 75 minutes to complete this exam.
E)ere shall be NO SHARING of resources!
lease turn in your work on time.

- Provide enough detail for each problem you solve. You earn points based on the
( / details you provide.
. You must work independently.
IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work (exam terminates) when you
leave the exam to visit the restroom.

9. You are required to solve ALL problems.

L ol

™~

B Casio: Allfx-115 and fx 991 models (Any Casio calculator must have *fx-115"or *ix-991 "in its model name}
B Hewlett Packard: The HP 335 and HP 355 models. but no others

B Texas Instruments: All T-30X and TI-36X models (Any Texas Instruments calculator must have “T1-30X" or "Ti-36X"in its model name |

All necessary formulas/tables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade

______ ofZERO (9.00)
| pledge to abide by all the rules stated for this CVEG 2400 P@1 Exam
signature: } s Mefovis Date [ (/00 [ o2l
O NAME [PRINT (Lastname, firstname)]: M&\ ovig. ?JD\ kﬂlﬂ.\a_




L Exam @1 CVEG 2400P@1 Fal 2021 NAME [PRINT (Last, first): EE@! : ﬂg Qﬁg Page 20f8

(( Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 322 fi/s2)
1 lter = 1000cm3 = 0.001 m3
1t = 0.3048 m
1Pa = 1 N/m2
148 = 7.481 gal
254 mm = 1in
im = 100 cm
 slug =14.59 kg P_Q _R
I 1b =4448 N sinp sing sinr
Standard atmosphere = 101.3 kPa (=217 psf= 147 psi) | Cosine Law
Gas constant for air, R =287 J/kg K P= Q'+ R’ -2QRcos p
Density of water = 1000 kg/m? (= 1.94 slugs/ft3) a4 °C Q=P <R’ 2PReosq
o/ 0 _ 3 _ 3 e
Specific weight of water = 9810 N/m” (= 62 .4 Ib/ft}) at 4 °¢ R =m
s A=A‘i+A!]+A!k
g N A, =|Alc05a
L
P =y A, =|Alcos 8
X v
(—‘ s \/ A, =|A|cosy
b - h) 2 b
cos”a +cos” B+cos” y =1

A=ALi+A,j
A, =|A|cosa
e X
1.1 A, =|A|cosp
«p 7 2
G (A cos’ @ +cos’ f=1
B 2l /‘/ o
()/ ; A!‘f - "

CVEG 2400P01 * Statics & Dynamics» Fall 2021 «Exam @1 Page 20/ 8



Exam ©1 CVEG 2400P01 Fa1 2021 NAME [PRINT (Last, first)]:

Page 3of8

R=A+B=(A,i+A j)+(B,i+B,j)

b
L)

iy

. R . =(A, +B,)i+(A, +B,)j
e ' =R,/+R, J
Re1v8." /B |u; |R|=yR,?>+R,?
t..” | z’ X ¥
1 s i A~ Bi = z
11 e TA.; : O=tan"'|—L
0 H
oy P ’
i*
. B u, = A
- ar

. Ay A
- Tj{-uﬁ;+ l—A‘I-k
u, =cosai+cosf j+cosyk
A, =|A|cosa
A, =|A|cos B
A, =|A|cosy

F=in+ij+F:k
r=rxi+rj_j+r:k

_ ritr jtrk

' 7|

F. =F|.U,

V1=JH2+52+Q2

A=Ai+Aj+Ak
B=Bi+B j+Bk
AeB

cosd =
4
B+ B +48,
-4
[ 1B +.1B+.48)

ECI

8 =cos

CVEG 2400P01

+ Statics & Dynamicse

Fall 2021 +Exam@1-

Page 3 of 8



Exam 01 CVEG 2400P01 Fal 2021 NAME [PRINT (Last, first)]: _ _ Page 4of 8

= e —e L !/ o AlDE
| pledge to abide by all the rules stated for CVEG 2400 P@1 Exam @ @ -]

NAME {PRINT]: J\j D\k&d@\ HU\\OV\P/ Signature: mﬂfw Madpppate: 10 /0 Lo

1[10@7] cLEARLY DETAILED WORK. NO detailed work, NO credit. B &/ '
Provide the answers as REQUIRED. — 1

a) [38] Convert 100 km /hour i

ft/s two significant digits

Velocity = M [ft/s]

(b)[20] Determine the equivalent of 1 MPa in psi (Hinf: 1 Pa iy/w m"\_apd psi stands for Ib/ine).

(c)[20] Convert 60 milg; our into m;; to three significa

Speed m/s

(d)[3@] The density {(massfvolume) of a solid is 45.4 slugs/ft Calcula\t/ ts M weé%l:&

(weight/volume) in the SI units (N / m3) to three significant digits.

45 jec

© Specific Weightt"\_\/

CVEG 2400P01 ' Statics & Dynamicse Falt 2021 < Exam ~— Page ol8




Exam 01 CVEG 2400PO1 Fai 2021 NAME [PRINT (Last, first): MM[ Na ke ¢ Coge, 543

’@ 2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown
L,

For the sketch provided, there are 3 forces acting on the ring as shown. Using the non-vector
approach, determine the resultant force of ONLY the 15@ tb and 100 |b forces. Also calculate the

angle between the resultant force and the positive x-axis.
[Hint: you should begin by drawing a diagram of the 2 forces and the resultant, R.]

© Angle resultant force, R makes with positive x-axis = 55 11?5{ degrees

CVEG 2400P21 - Statics & Dynamicse Fall 2021 +Exam @1 Page 5of8_
,_,..--""



., Exam @1 CVEG 2400P01 Fal 2021 NAME [PRINT (Last, first)]:

Page 6of 8

A 15 fitall pole is supported by three cables. The pole is subjected
only to vertical loading due to the tension in the cables. If the
tension in cable PA, Fpa is 500 ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction. The
force in the cable PA is Fpa the force in the cable PB is Fpgand the
force in the cable PC is Fpc.

Note that 1 unit = 3 fi. HINT: First find the Unit vector for
each cable and then the force vector for each one.

&

tinir=3pt

a) [6@] Provide the requested information below A - 7 g
Cable A: (=

: s X N
24151 4 le &L
RORVASIR 40§

Position vector for Cable A, Fpy = =

to { 1 o

)y

¥ ik o f“;ﬁ'x'{ynz

Y i’s/k

Magnitude of #». = © tia ’} s

oty 1210 syp /\

Tnﬁ.f\:%‘oo Upa, Unit vector of #e, = = b i !Q\; ’g

900 {b)(12> (15)

I(} Force vector for Cable A, Fpy= = %5‘ i LH' b ;;/} 2k [Ib]

/  Cable B:

Ppbsition vector for Cable B, Fry = —

Magnitude of Fpx=

Upg, Unit vector of Fex = =

Force vector for Cable B, Fpy = =

Cable C:

Pdsition vector for Cable C, Fo = =

Magnitude of Fpc=

Upt, Unit vector of e = = 9 i IS k

Force vector for Cable C, Fo = = i i

—_—
e

\
CVEG 2400P01 * Statics & Dynamics® FM Pag

~-3<
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Exam 01 CVEG 2400PQ1 Fal 2021 NAME [PRINT (Last, first)): Mo Qa Page 7 of 8

A 15 ft tall pole is supported by three cables. The pole is subjected
only to vertical'loading due to the tension in the cables. If the
tension in cable PA, Fpa is 500 Ib, PROVIDE the REQUESTED
information about the tension in the cables. The force exerted by
the pole on joint P is Fop and points upwards in the z-direction. The
force in the cable PA is Fea the force in the cable PB is Fpgand the
force in the cable PC is Fpe.

Note that 1 unit = 3 ft. HINT: First find the Unit vector for
each cable and then the force vector for each one.

CLEARLY SHOW ALL WORK AND provide the answers in designated spaces
3b) [40] Provide the Equilibrium EQUATIONS in the X-, Y- and Z-directions below

X-DIRECTION: . ><
= @

Y-DIRECTION:

Z-DIRECTION: ) -
=1 ol

N .

CVEG 2400P01 * Statics & Dynamics* Fall 2021 +Exam @1.
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Exam @1 CVEG 2400P@1 Fan 2021 NAME [PRINT (Last, first)): Page 8of 8

provide e answers as shown

(a) [4@] For the vector 250 7 - 150 j + 200 k kN,
determine its magnitude the direction, angles a, B, and y and the unit vector.

L

0501- 1503 4 Zook kKN
Lso - 150+ 200 Magnitude of Vector
Los 6.00 |
Y (es
{ (0SS
Unit Vector U — E i " k {1

b) [3@] Using the vector-based approach, determine the result%(t of the 3 Torges on the ring shown in
the accompanying figure. Label the 50 Ib force A, the 100 Ib force B, and the 150 Ib force C.
Determine the x- (i) and y-(j) components of each force first and write them out in vector format.

BE SURE TO APPLY THE CORRECT SIGNS in your vector presentations.
© A= 50 |
?O . "‘\UQ /% D

) )

ctor A = i~ [1b]
Vector B - i \//J/\ K i)

[1b]

Vector C = i J k
¢} [15] Determine the resultant force, R of the 3 f()/t%\m . \
Resultant Force, R = ] i

d) [15] Provide the Unit vector of the Resultant Ha

(Ib]

k

@ Unit Vector, U = J
’/ T.

CVEG 2400P01 + Statics & Dynamics: ® Fal 2021 Exam  Exam @1 quluf 8
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Title of Assignment: Exam 02

TOPICS COVERED IN Exam 02

Exam 02 covered the following topics:

1) Equilibrium of a Particle),

2) Equilibrium of a Rigid Body

3) Structural Analysis & Trusses
4) Center of Gravity and Centroids







H

PR LAIRIEL Y, Department of Civil & Environmental Engineering
CVEG 2400P01 Statics & Dynamics Fall 2021
Dr  Nzewe Exam 02

Submit the entire exam the order given Name [PRINT] J(@Mf U

In all the problems you must provide enough details and description of the solution methocyo demonstrate your

knowleduf the solution method. A substantial Pomon of the Erade will be based on Eo r methods.

400

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disallowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (@.00), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.

You have ONLY 80 minutes to complete this exam.

There shall be NO SHARING of resources!

Please tum in your work on time.

Provide enough detail for each problem you solve. You earn points based on the

details you provide.

You must work independently.

IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work {(exam terminates) when you

leave the exam to visit the restroom.

9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

B Casio: Allfx-115 and fx-991 models (Any Casio calcutator must have "fx-115or "fx-991"in its model name |
B Hewlett Packard: The HP 335 and HP 355 models, but no others
B Texas Instruments: All T-30X and T1-36X models {Any Texas Instruments calculator must have “T1-30X" or *T1-36X"in its model name.)

2 o

®© N

All necessary formulas/tables have been provided. o
Dishonesty and/or NOT adhering to instructions will result in a grade

of ZERO (0. 00)

| pledge to ablde by all the rules stated for this CVEG 2400 P@1 Exam
Signature: @LL L0 f i Date.11/17/2]

NAME [PRINT (Lastname, ﬁrstname)]. W 4 m"m




Exam 02 CVEG 2400P01 Fall 2021 NAME [PR!NT {Last, first)]: __ w %‘MW — 11

C ‘E . Vector Moment of a Force [F] about a point
f with Positon Vector [r]

M, =rxF

P

o Mo=| % 7 o,

My

F,
| ( z ) ( 2 ’;F,)f+(r,F,.-ryF,‘)—k

Vector Cross Product

ik Ax B =|A|B|sinQu,.
AxB=|A, A, A, 1
3 00 where & is the angle between the two vectors
N A s A A A Vector u is a unit vector that defines the
B, B, ‘B, B, "B B direction of the resulting vector.

AxB=(A,B,-A,B, )i -(A,B,-A,B,)j+(A,B, -A,B, )k

fC Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

Flgure Area & Centroid Area Moment of Inertia
2
1 1, =36 I,=1.+Ad,
T 4= bh2 :
1 bk 36
b o 263 - _ 2
A_L N o= bR fy=1,+Ad,
IR L= bha
! 1 - h 36
4= b2 ,
¢, h o I, Ah36
l i3 L, = A2
e p—e] T Lo hh2
' I, =hn'f3a
4 j'l 2 b h)
' h ! i [Mr(h' ab g’ )] f.‘ﬁ
t t= fut k3 .
1, =bn' f2
e |y v 3 \ .
e p— 1, = Jaln? < ab a2
| 1, =h12
¢ 1= bh 1, =HRf12
’ i V= il 1= o3
= 02 1 =hnf 3
f— h—=| ¢ J [hh[h i )l/l 2

CVEG 2400P01 +Statics & Dynamics* Falt 2021 +Exam @2- Page 4 of 9



Exam 02 CVEG 2400PO1 Fal 2021 NAME [PRINT (Last, first)}:

[ /G[OMWIAJ\

Page 2 of 9

Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 322 ft/s2)

1 liter = 1000 cm3  =0.001 m3

11t = 0.3048 m

1Pa = 1 NimZ

118 = 7.481 gal

254 mm = 1in

1 mile = 5280 feet = 1760 yards; 1 acre = 43,560 ft2
im = 100 cm

1 slug =14.59 kg

I1b =4448 N

Standard atmosphere = 101.3 kPa (= 2117 psf = 14.7 psi)
Gas constant for air, R = 287 J/kg K

Density of water = 1000 kg/m3 (= 1.94 slugs/ft3)at 4 °C
Specific weight of water = 9810 N/m3 (= 624 1b/ft}) a4 °C

Sine Law

P _Q R
sinp sing sinr

Cosine Law

P= JQZ +R*-2QRcos p
Q —JPZ +R? - 2PRcosg
R =P’ +Q - 2PQcosr

A=Aj+Aj+Ak
| -JA‘Z +A,+A°
oty A, =|A|cosa
e T A, =|Ajcos g

1 1 1
cos” @ +c0s” f+cos” y =1

Y4

A=Ai+Aj
A, =
A, =|A|cosB

A|cosa

cos’ o +cos’ f=1

CVEG 2400P21 * Statics & Dynamicse

Fall 2021 -« Exam @2-

Page 2 of 9



Exam 02 CVEG 2400P@1 Fai 2021 NAME [PRINT (Last, first)):

Dok Komsdh

)

R=A+B=(Ai+A,))+(B,i+B,j)

S

2 R, X =(A,+Bx)i+(Ay+By)j
q . =R,i+R, j
R=A+,@/’;H'5 |B,J' ) |R|=JR,‘2 +R/}
7 /
PP 4 - R
t’ A i TAJ B O=tan"' | L
.___._:f_.’-- 3] g = .
o A i X
!I'
' 4 i A
A |A|
A, A, A,
; (A 3 iale 5 ks ')
<1 Y T

u, =cosai+cosffj+cosyk
A, =|A|cosa
A, =|d|cos B
A, =|A|cosy

F=F i+ ij+ F.k
r =rxi+ryj+r:k

_ rx:+ryj+r:k

r

|r|
F,=|F|.U,

Ir| =\/r,‘2 +r,% +1,’

A=Aji+Aj+ Ak
B=Bi+B j+Bk

AeB
cos8 =
R

A B +.A8B +48,

L

8=cos '[

A B +.18B +.i_3ﬂ]

[

¢

CVEG 2400P01

+Statics & Dynamics*

Fall 2821 «Exam 02

Page 30f9



Exam 02 CVEG 2408P@1 Fai 2021 NAME [PRINT (Last, first)]:

@ I pledge to xide by all the rules stated for tZié CVEG 2400 P01 Exam
NAME [PRINT]: KOM w Signature; £ Date: “ l ”/ Z I

171001 CLEARLY DETAILED WORK. NO detailed work, NO credit.
Provide the answers REQUIRED.

a) [50] Determine the reactions at
the supports, A and B. First, 900 N/m
determine the equivalent load [kN] 2

as required below and provide the
location of each one from A [m].
The distributed load equivalents -
MUST be ONLY 2. Al
One for the rectangular distribution e
(FR1) and the other for the
triangular distribution (FR2).

PROVIDE the FBD TSR o - oo o
1m ---/

400 N/m

CLEARLY SHOW ALL WORK.

Free-body Diagram |[FBD)
400-E0M - mN(Im) + 15545}
y 11040004 M"ﬁ" gion \ P 5&0017-29)”13(\\/“

1L J/ )/ Aﬁ = 2609 .3
Ay —> '

2 A A A Iy

J ok Loedls s

-fo-"-OJ fiy =0 novgaculin X

’ -By(N5m)
; L = 340N 1425)+ 1125(Tm ) + 30N (10.5m)
r® = bi=sem (400”/;]"‘) tH 326475 I !~ 2215.2N ] “ 2,215J

TR, = 3400N = 34X P97 Siem
X, = 1 =4.25 fom A sty -11zH =gl 77152
= 5(3.5) =4.25 fom ATRRNE M,-:Zwoq,ghl (=26
PRy - A = —]z—bh =L (4 .5)(50051}%? FR, %&(Nl Location fromA=_4-
.= . FR2__"'%F [kN]; Location from A = m
ﬁlz‘ ”25N =125 \ZN Reactio§1 (if present—s[peci]fy[ﬂ,( |1 atA=ﬂ_.x;: “}N]/
)‘(‘2 = 2 ( 4 S) t 4m (%A) Reaction2 (if present - specify Py D atA= _Z;E_L,,LA\)? _
:3'”“ ‘f‘wm A Reaction1 {if present - specify [£ ¢ ]),atB = M_"A[M

Reaction2 (if present - specify [ B-l) DatB=_Z.2[5\ _AKN]

CVEG 2400P01 « Statics & Dynamicse Fall 2021 -« Exam @2-
s

©




G o> Cf\V\ > KN (M) -By (2m) =0

©

1(b)[50] Determine the reactions at A and B in the truss, and the forces in the members at JOINT A ONLY!

P =8 kN.

At ;
Scale: 1 unit=0.25m

5 ' FTree-body Diaggam.lFBD]
e ]
|
= 1M 2%:4
7 M| 3m

21:',:0, AX ;O

Ll

T = AL] ngN ‘HZ#N

&b 4N ¥
or¢Mp = *f‘.j(zm)‘ -9 lm\/

ﬂn):—-/rKNlr/

FRC (}-fm'l(‘17n)

5. T¥N
Force, AC 5—”_
aaory  Force, AB_A:0

2M
mJ:’M
— I —I
)
-—:_.——'r_——'“y

Reaction1 (if present - specify [ A X J),atA= |

Reaction2 (if present - specify [ Ihj ) atA=

Reaction1 (if present - specify [ Px ]),atB =
Reaction2 (if present - speci

CVEG 2400P01

* Statics & Dynamics*




Page 7 of 9

\\
"O 2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown
) For the truss below, answer the associated questions v’Q g"
=
a) [20] Provide the free body diagram of the
L

truss that includes the reactions in the area below - 2 %
D
o+ C ‘
T 2ot 1

AT T .
el S b \ 40
b) [30] Determine the force reactions at the supports A and E [lb]
AT 0, Ax=0

E =6uolbl

2= -200l - 200l - 200 I % b ’f{‘j Reaction? (if present - specify (A« ]),atA=_
= 30() |b 7 Reaction2 {if present - specify [y ]), at A= Fll

/% ¢) [50] Using the Method of Sections,

Reaction1 (if present - specify [ £x]), atE = Vo e o Ib)
Reaction2 (if present - specify [ Ly]), st E= _ Z{°TD" Tib] |
%

determine the forces [Ib] Fec, Frc and Feg.
Provide the free-bogy diagram (FBD) first.

% 204 i fBC-

F
v120() b
) Scale: T unit=35 fi

§-tan (%?—g
b - 054" /

Fre = - 1118 1b (compLiewt / T =500 { (Wfhed

(*Mc = 300lb(301“r7 -‘ﬁ’é(zdﬁ) } 2 001D (1044)

e :—5‘50\‘9 me Fec= [%W

Frc= Ib)

© Fre = _ G2 SN _{ib]

CVEG 2400P01 +Statics & Dynamicse Fall 2021 +Exam 02: Page 7 of §




z 3[100] CLEARLY SHOW ALL WORK AND provide the answers in designated spaces

Determine the moment vector (Ms) due to force vector, F = 50i + 20j -50k, acting at D about
the point B

{a) [30]Provide the position vector [rep] necessary

for calculating the moment vector, Mg
Be sure to clearly show how you determined the position vector.
(Draw the position vector in the diagram and add the necessary
coordinates to the diagram)

lgp=D-B = 3 (4-4)i +(5-8)j 1 (42K)3m
- 0t +3J "‘ﬂ(

Position vector, [rap] = 0 i g = k

e

b) [3@] Provide the calculations for determining the moment vector in the space below. Also
provide the value of Mg

"C’x Mg = rep X F
- 00 4 8 -4KF % s0i +26) 50
by F : é(s-—so)’(“}f“)b e
-4 , ) T -%00]
6 8 _'_m-.,g))—(.-t}-SOJ K
0-20)- ( 3 x50)K —A0®
50 20 50 4 ( 0:20) /
Moment Vector, Mg = 320 - 24 i ~400 g
(0)[2@] What is the magnitude of the Moment Vector, Mg? o

,,.-r"’
{Mb):\((.szo)ﬁ [-24Y + (-10°)
Ot M deofMs = P°
© 78 )

——
CVEG 2400P01 + Statics & Dynamics+ Fall 2021 < Exam 02+ Page 8 of 9
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AND provide

a) [50] Determine the COMPOSITE centroid of the 2

secfions (black and blue), using (x, y) shown in the figure as the
origin and the reference.

Provide your solution by completing the table provided below and
any other calculations.

bx  ° Scale: I unit=13in
Dimensions Area x-centroid y_:centroid XA, YA,
Part |inches] |square in] }_Luy.\ y fin] )= |in?] lin®]
Ty ©| 30> wn | 180 | (35| 2418440 | 4320
Eotenf?)| Binx B | 324 | 24 12| 17T | 2333
64 | ¥ 1371 | 3263
7z - 1. \ | X. -_l“z,){vﬁlh v = 1310 =27.2
X, ‘76{3:‘”+I3W 27 2 4 :l\ X S
: - g0 = =1 n8)+ Y - 3298 = 0%
) --.,g((dmhzhn 2 564
:24 g -121n x-Centroid = Z1.2 {in
y-Centroid = M

b) [50] Determine the COMPOSITE Moment of Inertia [Mol] of the 2 sections (black and blue), using (x, y)
shown as the origin and the reference.

Provide your solution by completing the table provided below and any other calculations.

|t o PR e
(Tor) 48/ /4509/ /5% -32 4iss. 2 | 134%.2
oy | 81431 1A 17 -4.7 1420940 | s440.1p
4233 | z722#1 1, =Ty 1 MHZ 75265101 3m4Y
Tx' = b(h)3/It F . Tu + Adye Iy= 1112407
Ty = Blh)]12 /3 y iy -
Tx" {';O((a)3/|7- ’ / - x-Moment of Inertfa, lx: }W{&k {!n]
= (b /lp = 12569 Ay 11 y-Moment of Inertia, ly= " J\(V [in%]
CVEG Emm . Statics & Dynamicse Fall 2021 - Exam 02- Page 8. 9
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Department of Civil & Environmental Engineering

@ CVEG 2400P01 Statics & Dynamics Fall 2021
D N zewe Exam 02
DATE: WED ovember 17 21
Submit the entire exam the order given Name [PRINT]_M avio (aon 2. ler

In all the problems you must provide enough details and description of the solution method to demonstrate your

knowledse of the solution method. A substantial portion of the E:ade will be based on ﬁur methods.

400

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disaliowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (0.00), in addition to other possible

penalties. ANY CHEATING WILL BE PENALIZED.

You have ONLY 80 minutes to complete this exam.

There shail be NO SHARING of resources!

Please turn in your work on time. -

, Provide enough detail for each problem you solve. You earn points based on the

(C details you provide.

You must work independently.

IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work {(exam terminates) when you

leave the exam to visit the restroom.

9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

B Casio: All fx-115 and fx-991 models (Any Casio calculator must have “fx-115 or *fx-991"in its model name.)
B Hewlett Packard: The HP 33s and HP 355 models, but no others
@ Texas(nstruments: All T1-30X and Ti- 36X models (Any Texas Instruments calculator must have “T1-30X" or *Ti-36X"in its model name )

S o

o N

___All necessary formulas/tables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade
of ZERO (@.00)

e by gﬂ EW
Date:_ i

T (Lastname, firsthame)):




@ Unless otherwise stated or implied, assume the following:

Exam 02 CVEG 2400P0@1 rFal 2021 NAME [PRINT (Last, first)]:

Page 20l 9

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s?)

1 liter = 1000cm3 = 0.001 m3

11t = 0.3048 m

1Pa = 1 Nim2

1148 = 7.481 gal

254 mm =1in

1 mile = 5280 feet = 1760 yards; 1 acre = 43,560 ft2
im = {00ecm

I slug = 1459 kg

Ilb =4448 N

Standard atmosphere = 101.3 kPa (= 2117 psf = 14.7 psi)
Gas constant for air, R = 287 J/kg K

Density of water = 1000 kg/m? (= 1.94 slugs/ft3) at 4 °C

Specific weight of water = 9810 N/m3 (= 62.4 Ib/ft3) ar4°C

Sine Law

P Q R

sinp sing sinr

Cosine Law

P=\Q° +R’? - 2QRcos p
Q=P +R? -2PRcosg

R= \/Pz +Q? - 2PQcosr

‘T

A=Ai+A j+Ak
|4| =,/Aj +A, +A,]
A, =|A|cosa
A, =|A|cos 8
A, =|Alcosr

cos’ a +cos” B+cos’ y =1

v

A J

A=Ai+Aj
A, = Alcosa
A, =|A|cosp

cos’ a+cos’ f=1

CVEG 2400P01 « Statics & Dynamics»

Fall 2021 :Exam©2-

Page 2 0f 9



Exam 02 CVEG 2400P01 Fal 2021 NAME [PRINT (Last, first)]:

Page 3of9

R=4+B=(A,i+A,j)+(B,i+B,j)
=(A, +B,)i+(A, +B,)j
=R,i+R, j

|R|=/R,2+R,}

e’
RX

f=tan"’'

© |-

o

||
A, A
Iz
u, =cosai+cosf j+cosyk
A -|A|cosa
A, =|A|cos B
A, =|A|cosy

i O
-lAll+

F=F i+F j+Fk
r=ritr j+rk

_nitr jtrk

r

A=A+ A j+Ak
B=Bi+B j+Bk

cos@ = A8
EE]

A B+4B +.1B
ey Tt () 2

lr = '
I"! EE
F.=|F|.U, I[,4_:‘3_+.4‘B‘+A:B,_,]
8 =cos ;
_ 2 2 2 |'“B|
Ir| =yr’ +1,% +r,
=
=]
R .
CVEG 2400P01 ' Statics & Dynamicse Fall 2021 -« Exam 02: Page 3 0f9
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Exam 02 CVEG 2400PO1 Fai 2021 NAME [PRINT (Last, first)]:

p

Vector Moment of a Force [F] about a point
with Positon Vector [r}

Mp=(v,F,—tF,)i~(nF, - ) j+(c F, -0 F, )k

i j ok
AXB=|A, A, A,
B, B, B,

='_A, A, _j,\. A,;”‘f\. A,

B, B| "B, B, [B, B

AxB=(A.B,-A,B,)i-(AB,~A,B,)j+(AB, -AB, )k

AXB=|A4|B|sin Bu,.
where @ is the angle between the two vectors

Vector uis a unit vector that defines the
direction of the resulting vector.

Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

Figure Area & Centroid Area Moment of Inertiz
2
i bt 36 I,\‘=IX' +Ady
4= bh2
Hh36
v 23 _ 2
N h3 b2 Iy - Iy 2 Adx
Phd
‘ bh'i36
.
v b 36
[y h3
oo ke bl 12
Mho2
i " b f36
,
A - [hlr(h? ab i o )]/‘(1
Gt 3 hh' A2
\ h3 ‘ -
 =lone? + an « 22
( . =h12
¢ ] A= b = Knf12
’ ’l' v b2 1, b3
Vo= 2 I, = B3
Mo ¥ J = ol + 22

CVEG 2400P01

+ Statics & Dynamicse

Fall 2021 - Exam 02, Page 4 of 9




Exam @2 CVEG 2400P@1 Fail 2021 NAME [PRINT (Last, first):

Page 5of 9

I pledge to abide by all the rules stated for this CVEG 2400 P01 Exam

NAME [PRINT]: VAAMCE

Signature:

Date:

400

1[10Q] CLEARLY DETAILED WORK. NO detailed work, NO credit.
Provide the answers REQUIRED.

a) [50] Determine the reactions at
the supports, A and B. First,
determine the equivalent load [kN]
as required below and provide the
location of each one from A [m].
The distributed load equivalents
MUST be ONLY 2.

One for the rectangular distribution
(FR4) and the other for the
triangular distribution (FR2).
PROVIDE the FBD

CLEARLY SHOW ALL WORK.

300N

Free-body Diagram {FBD|

(MO0 L/m ) ( §.59

(apo Ve ) (Y Sm)

ARG
\

* 100 \
S
FRy = --:_L"\4]; Location from A = 4. L/ -
FR2 kN); Location from A =
Reaction1 (if present — spegify [ hatA= /' TkN]
Reaction2 (if present - specity [ DatA= [kN]
Reaction1 (if present - specify [ hatB = X [kN]
) Reaction2 (if present - specify[  ]),atB =/ \lkN]
CVEG 2400P01 +Statics & Dynamics® Fall 2021 + Exam 02-

Page §0of9
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Exam 02 CVEG 2400P01 Fal 2021 NAME [PRINT (Last first): ™ (5 - _ Page 6 of 9

1(b)[50] Determine the reactions at A and B in the truss, and the forces in the members at JOINT A ONLY!

P =8kN.

Free-body Diagﬂl_'_ggl_j ]

D @
|r

Scale: 1 unit ='= 0.25m

J

Reaction1 (if present - specify [ ), atA=
Reaction?2 (if present - specify [ ), atA=

Reaction1 (if present - specify | ),atB =
Reaction2 (if present - specify [ ]hatB=

Force, AC

_.-..[kqjl]; Compression/Tension circle
Force, AB

[kN]; Compression/Tension circle

CVEG 2400P21

+ Statics & Dynamics. Fall 2021 - Exam 02+ __Page6of9
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Exam 02 CVEG 2400P@1 Fall 2021 NAME [PRINT (Last, first)): AANCR Page 7 of9
m

2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown
For the truss below, answer the associated questions

a) {20] Provide the free body diagram of the
truss that includes the reactions in the area below || ~ < = a
B )
N - ¢
A v 200 1b 01200 Ib 1;:)0 b
1) Scale: | unit = 5 fi
orts A and E [Ib]
Reaction1 (if present - specify [ ]),atA= l / {tb]
Reaction2 (if present - specify [ J),atA=__\ / ] [ib]
:\"
( Reaction1 (if present - specify{ ]}, atE = [lb]
ReactionZ (if present - specify{ [}, atE= / \ [Ib]

¢) [50] Using the Method of Sections, - - -

determine the forces [Ib] Fec, Frc and Frg. A 3 Fu
Provide the free-body diagram (FBD) first.

¥
12(10 Ib

Scale: 1 unit= 3 ft

CVEG 2400P01 +Statics & Dynamics® Fall 2021 - Exam @2- Page 7 of 9
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Exam 02 CVEG 24@0P@1 Fal 2021 NAME [PRINT (Last, first)]: ) - __Page 819

@ 3[100] CLEARLY SHOW ALL WORK AND provide the answers in designated spaces

Determine the moment vector (Ms) due to force vector, F = 50i + 20j -50k, acting at D about
the point B

(a) [30]Provide the position vector [rap} necessary
for calculating the moment vector, Mg
Be sure to clearly show how you determined the position vector.
(Draw the position vector in the diagram and add the necessary
coordinates to the diagram) , . ;.

I - Y
“3=‘1i-33vog

¥y

Scale: 1 unit=1Im

1

i Position vector, [rep] = 0

| S ——

b) [3@] Provide the calculations for determining the moment vector in the space below. Also
provide the value of Mg

o -
) b x ¥

— N

e (a- "%50) - (,._‘;_103)-1 _

({ 0--g0\ - (-'—1

SN ¢ (o wyLar son)r

mg:(qso*%()\; - (0o *2003-_] X (O-HSO;-K@

Moment Vector, My = (S20 F=Fw0j- 45 ok
(c)[2@] What is the magnitude of the Moment Vector, Mg? ‘ 9

A550™) Lao0 ) (Uso)? =

Magnitude of Mg =__ 7 2> /£
© ST TS
CVEG 2400P01 + Statics & Dynamicse Fall 2021 - Exam 02- Page Bof9
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Exam 02 CVEG 240@P01 Fal 2021 NAME [PRINT (Last, first)]: m.G. _ Page 90l 9

provide the answers in slots shown

@ a) [50] Determine the COMPOSITE centroid of the 2 =TT
sections (black and blue), using (x, y) shown in the figure as the :
origin and the reference.

Provide your solution by completing the tabie provided below and

any other calculations.
»x
Dimensions Area x-centroid | y -centroid XA, i YA,
X H v =
Part |inches] [square in| /X linf 1 y fin] / | [in’] //

oy | 20 ein | vgn/] av [ aw [5,986 | 4, 5e8
| (Bottom) | 3in *3ein % 2 YAy a4
z e T V - s S
T T 3y, s¥yl1a, %1 2

e . (/
' ) x-Centroid = ﬁi{in]
U \_‘7—'_) y-Centroid =_i_%[in]

b) [50] Determine the COMPOSITE Moment of Inertia [Mol] of the 2 sections (black and blue}, using (x, y)
shown as the origin and the reference.

Provide your solution by completing the table provided below and any other calculations.

o/ WPn/ia

— T T 2
Part lt., ”4 %S =X =X dy =y - Ad} Ad,
fint} [in’] |in] lin] lin|

[in‘]
M | ad O] aen | e s ] b
Blue = g N N
(Bottom) 3’.374{ %\ 031 -9 N—"""‘Q/%k 0255
e : e
2,99% | 4,3% :)f LG22 UG |2a,73%w0y

Tx=3,, rAady*
1\.3 = 1 "3‘ + A d r_ = A )
x-Moment of Inertia, Ix =/ 2 ¢, O [inY]
{C/ y-Moment of Inettia, I, = < '7(00.\(6 fin4]
\-_‘
CVEG 2400P01 « Statics & Dynamics+ Fall 2021 -« Exam 02- Page 9 of
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m i kY Department of Civil & Environmental Engineering
@ CVEG 2400P01 Statics & Dynamics Fall 2021
Dr. N zewe Exam 02
DATE: WEDNESDAY, Novemb 2021 : @5 AM In-class
Submit the entire exam the order given Name[PRINT] ___ SV SSE

In all the problems you must provide enough details and description of the solution method to demonstrate your

knowledie of the solution method. A substantial portion of the grade will be based on your methods.
?72

400

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disallowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (0.99), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.
You have ONLY 80 minutes to complete this exam.

There shall be NO SHARING of resources!

Please tum in your work on time.

Provide enough detail for each problem you solve. You earn points based on the

(‘\: details you provide.

) You must work independently.

IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work (exam terminates) when you

leave the exam to visit the restroom.

9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

L o

o N

B Casio: All ix-115 and fx-991 models [Any Casic calculator must have “fx-115"or *#x-991" in its model name )
B Hewlett Packard: The HP 335 and HP 355 madels, but no others
B Texas Instruments: All TI-30X and TI-36X models {Any Texas Instruments calculator must have “T1-30X" or *T1-36X"in its model name.)

All necessary formulas/tables have been provided. )
Dishonesty and/or NOT adhering to instructions will result in a grade
~ of ZERO (0.00)

| pledge to abide by all the rules stated for this CVEG 2400 P@1 Exam
Signature: =8 | Date; No,or oo [

3

@ NAME [PRINT (Lastname, firstname)]: %\ |/}
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Exam 02 CVEG 240@P@1 rall 2021 NAME [PRINT {Last, first)]:

Page 2ol 9

Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s?)

1 liter = 1000cm3 = 0.001 m3

1t = 0.3048 m

1Pa = 1 Nim2

13 = 7.481gal

254 mm = 1in

1 mile = 5280 feet = 1760 yards; 1 acre = 43,560 ft?
1m = 100 cm

1 slug = 14.59 kg

11b =4448 N

Standard atmosphere = 101.3 kPa (=2117 psf = 14.7 psi)
Gas constant for air, R =287 J/kg K

Density of water = 1000 kg/m3 (= 1.94 slugs/ft3) a1 4 °C

Specific weight of water = 9810 N/m3 (= 62 4 1b/ft) atd°C

Sine Law

P Q R

sinp sing sinr

Cosine Law

P=JQ'+R’ - 2QRcos p
Q ,/P=+R3-2pncosq
R=\P’+Q* - 2PQcoss

‘.'

el

A=Ai+A j+Ak
M=JaZeatea]
A, =|4|cosa
A, =|A|cosﬂ
A, —|A|cosy

3 2
cos’ o +cos’ f+cos’ y =!I

V&

A=A itA,j
A =|A|cosa
A, =|A|cosB

cos’ ot +cos’ f=1

CVEG 2400P01

* Statics & Dynamicse

Fall 2021 -+ Exam @2

Page 20f9



Exam @2 CVEG 201

Fail 2021 NAME [PRINT (Last, first)]: Page 3ofg

R=A+B=(Ai+A,)+(B,i+B,j)
v, =(A,+B,)i+(A, +B)j
. =R,i+R, j
_ 2 2
v IR|=\[R, +R,
o f=tan"' &
- " v x
0
, A
i
3 A, A A
= =—xi+—’j+—zk
o AT A
: i |7 1, =cosai+cosfFj+cosyk
. A, =|A4|cosa
: A, =|A|cos g
i—rj? ' A, =|A|cosy
F=F;i+F}j+F__k A=Ai+ A j+Ak
o B=Bi+B j+Bk
r=ritr j+rk 4B
cos@ =
r.i+ ryj+r_k -4
e = A B +AB +4B,
Ir] L
F =F{.U, [A.B+d4B +18,
SR N
r| =12 +52 41,2
-
<l _‘LI'.‘-_
B~

CVEG 2400P01 +Statics & Dynamics+ Fall 2021 -« Exam 02- Page 3 of 9



Exam @Z CVEG 2400P01 Fall 2022 NAME [PRINT (Last, first)): =

Page 4 of 9

.y

Vector Moment of a Force [F} about a point
with Positon Vector [r]

M,=rxF

P

x>

i
M= T,

F,

X

“;!l [ SN
oY

FZ

M, =(",.F, = rlF,,) i-(r,F! -r,F, )j+(er,_ = r,,Fl)It

Vector Cross Product

AxB=(A,B, -AB,}i-(A,B,-A,B,)j+(AB, -AB, )k

i AXB= |A||B|sin Ou,.
AxB=lA, A, A, )
- where 8 is the angle between the two vectors
X y 3
LN A A A A A, Vector uis a unit vector that defines the
s, 8, ', 8,|""B, B, direction of the resulting vector,

Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

Figure Area & Centroid Area Moment of lnertia
2
. I, =36 I,=1,+Ad,
1 b 2 ,
f hh 36
o 2h3 ' _ 2
03 L= BRI Iy"IY"l"Adx
L= Bhy
L 1, =hi'36
Ao bh2 .
(= b3 £ bR
h3 L= e #
Lo b2
I, =hh'f3a
A 'l'l : bl »
' R [hh(h' ab ta” )]/56
\ {er v )3 )
1,=bh' f2
: h3 s .
1, =[eale - an s a2
v 1, =hihz
¢ 1= hh i, =b'n2
’ 1 v= b2 1= [3
v h2 I, a3
e | ot ‘
. o = [pnp + 1212

CVEG 2400P01 + Statics & Dynamicse Fall 2821 +Exam @2- Page 4 of §



L Exam 02 CVEG 2400PO1 Fall 2021 NAME [PRINT (Last, first)]: _ _ Pagesol

. GRADE
I pledge to abide by all the rules stated for this CVEG 2400 P01 Exam
NAME [PRINT]: Signature: Date: 40@

1[10@] CLEARLY DETAILED WORK. NO detailed work, NO credit.
Provide the answers REQUIRED.

a) [50]} Determine the reactions at
the supports, A and B. First, 900 N/m
determine the equivalent load [kN] :

as required below and provide the
location of each one from A [m].
The distributed load equivalents o e
MUST be ONLY 2. Al &
One for the rectangular distribution =
(FR1) and the other for the
triangular distribution (FR2).
PROVIDE the FBD

CLEARLY SHOW ALL WORK.

T e oy oa
Q. 1l RN
A s M&g e

Rl
x

¢

300 N

4m _* 45m *

Lty Cﬁm\ e ont mid @5{ ARt AR, 5 -
<, Y 4 _'5 =)

2m

FRy— N]; Location froN = m
FR: kN]; Location from A = m
Reaction1 (iFpresent - specify [ ) atA=

Reaction2 (if present - specify [ D.atA=_

Reaction1 (if present - specify [ IhatB =_
Reaction2 (if present - specify [ ] atB=

O

CVEG 2400P021 »Statics & Dynamicse Fall 2021 - Exam @2 Page Sof 9
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Exam 02 CVEG 2400POL Fal 2021 NAME [PRINT (Last, first]: _

1(b)[50] Determine the reactions at A and B in the truss, and the forces in the members at JOINT A ONLY!

(E* P=8kN.

i C

Scale: I unit Jf 0.25m

I)( '}ﬁo C’C{_Lu Qd,uuurr \ Z ?.' O

O

Reaction1 (if present - specify [
Reaction2 (if present - specify [

Force, AC
Force, AB

. Free-bo? Diagram [FBD]

) atA=
D atA=

) atB =
]),atB=

zf Compression/Tension

y\)}( Compression/Tension circle

CVEG 2400P01

+ Statics & Dynamics»

Fall 2021 Page 6 of §

* Exam 02',_____._,;-—'
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Exam 02 CVEG 2400PO1 Fal 2021 NAME [PRINT (Last, first)]: _

Page 7 of 9

2[100] CLEARLY SHOW ALL WORK AND provide the answers as shown

For the truss below, answer the associated questions

a) [20] Prowde the free body dlagram of the
: 8 2 " .
) 200 1b “ 1200 Ib l;:)o Ib
Scale: | unlt = 5 ft

b) [30] Determine the Torée eactnons at the supports A and E [Ib]

Reactiont (if present - specify [ ib]
Reaction2 (if present - specify[ ]), atA= Aib]
Reaction? (if present - specify [ ]), atE = [ib)
Reaction2 (if present - specify[ ), atE= [Ib}

]),atA= \ /

¢) [50] Using the Method of Sections, %%,

determine the forces [Ib] Fec, Frc and Feg. A B

Provide the free-body diagram (FBD) first.

B
120(1 Ib

Scale: I anit = 5 fi

X 0

Frc= |b]
Frc u [lb]
CVEG 2400P01 * Statics & Dynamics* Fall 2021 < Exam 02- Page 7 of 9
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Exam 02 CVEG 2400PO1 Fai 2021 NAME [PRINT (Last, firsh): _ Page 8019

@ 3[100] CLEARLY SHOW ALL WORK AND provide the answers in designated spaces

Determine the moment vector (Ms) due to force vector, F = 50i + 20 -50k, acting at D about
the point B

(a) [3@]Provide the position vector [rsp) necessary

for calculating the moment vector, Mg
Be sure to clearly show how you determined the position vector.

{Draw the position vector inthe diagrarp_,jand add the necessary
coordinates to the diaggafmn) ° R
B (L 4 { 3 i I

O (ﬁ;

b) [5@] Provide the calculations for determ}rn((lf th: mov%vectpﬂudr
,OL,_EJDHHC %Dtﬁa PO)!HLDF‘ ! ) ’T\ndd} o

(C ﬁ(‘ Tl o . (Ui'(\f EJQ
)“r_x/D — I_ T R é 0y © =
NI q “Pefleson-t wien It -
EQ LLm_ \.QCISL

b4 L 2ige [ C@ ([ Cweso~ o) I3 ﬂ?—m(ao;—(g)(scz

o f l E J o =
[3, \\03 é,, AAY; o %) “).3 — E,SD .}_g‘i'z—?jo.}:frz\d‘ﬂ'f

. ~0.b%4
20, 625 Lt OLEDT T i_z

[

93 otiubats {;RQ

bunad .
=30- 150
Lol ~LUondI -T2

Moment Vector, Mg = ~C
(c)[20] What is the magnitude of the Moment Vector, Mg?

ﬁxmfif—m lLC(i’LJ Mgy ! Vys P | ,,..Bn:—r;o
ByelEE T T oy

~ L . . Q
= iyeoh, £9 Magnitude of Ms O -
CVEG 2400P01 * Statics & Dynamics» Fall 2021 :Exam@2- Page B of9

[—sv



Exam 02 CVEG 2400P@1 Fal 2021 NAME [PRINT (Last, first)]: Page 9 of 9
_——-————yy e

AND provide

"’“(\ a) [50] Determine the COMPOSITE centroid of the 2
~ | sections (black and blue), using (x, y) shown in the figure as the
origin and the reference.

Provide your solution by completing the table provided below and
any other calculations.

-

Dimensions, Area x-centroid | y -centroid XA, YA,

Part linches} Isquare in| X lin] y lin] lin’] lin?]
oy | b0 |72 | N /| N\ /| S
Blue o . " N

(Bottl:)m) binx &in | L LN, A«.\ /\\ /.\ /\

x-Centroid =
©
o y-Centroid = _

b) [50} Determine the COMPOSITE Moment of Inertia [Mol] of the 2 sections (black and blue), using {x, y
shown as the origin and the reference.

Provide your solution by completing the table provided below and any other calculations.

I IJ" dx =X- fl‘ d}' = 7 - yf‘ Adxz Ad."z
find] tin] lim} lin] lin?] Jm_‘]
—

Black R S
(Top) /><\

(Boitom) /// /ﬁ \‘\\

<
> \A [in4]

X- ent of Inertia, k
[in4]

Part

y-Moment of Inertia, I,

CVEG 2400P01 » Statics & Dynamicse Fall 2021 +Exam 2. Page 9 of 9
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5) Kinematics of A Particle; Kinetics of a Particle
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Submit the entire exam the order given Name [PRINT] Kwﬁ\a Ff'emqn

In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

600

1. This is a CLOSED book exam. Please tum off all cell phones and mp3 players and

place them in your book bag in front of the class. Put AWAY ANY wristwatches.

Also put away ANY disallowed calculators in your book bags.

2. If you have a cell phone/mp3 player/wristwatch/disallowed calculator on your

person or around you during the exam, it will constitute dishonesty and you will

automatically be assigned a grade of zero (@.@0), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.
You have ONLY 110 minutes to complete this exam.

There shall be NO SHARING of resources!

Please turn in your work on time.

Provide enough detail for each problem you solve. You earn points based on the

details you provide.

You must work independently.

. IF YOU NEED TO USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.
Once the exam begins, you must submit your work (exam terminates) when you
leave the exam to visit the restroom.

9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

8 Casio: All fx-115 and fx-991 models (Any Casio calculator must have “fx-115"or *fx-991" in its model name)
@ Hewlett Packard: The HP 335 and HP 35s models, but no others
@ Texas Instruments: All TI-30X and TI-36X models [Any Texas Instruments calculator must have “TI-30X" or “TI-36X"in its model name.)

L

® N

All necessary formulasitables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade of ZERO (0. 80)

| pledge to abide by all stated Exam stipulations:
Signature: W@W Date: \2 — (b — 24
NAME [PRINT (Lastname, firstname)]: Tv@ 20 N~y i;KOU & e




@ Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 fus2)
1 liter = 1000 cm3 = 0.001 m3
11t = 0.3048 m
1Pa = 1 Nim2
1 = 7.481 gal
25.4 mm = 1in ] P
1 mile = 5280 feet = 1760 yards; 1 acre = 43560 f2 Sine Law
1m = 100 cm L. _R
I slug =14.59 kg sinp sing sinr
11b =4448 N Cosine Law
Standard atmosphere = 101.3 kPa (=2117 psf = 14.7 psi) P =JQ? +R* - 2QRcos p
Gas c:onstant for air, R = 287 Jkg K Q=P+ R’ 2PReosg
Density of water = 1000 kg/m? (= 1.94 stugs/ft3) ai 4 °C N e rry—
Specific weight of water = 9810 N/m3 (= 62.4 |b/ft3) a4 °C )
e A:A‘i'{‘ij"'A:k
14| :1"'\!2 +A P +A?
S o A, =|Ajcosa
.?:; i“*
E \ ) e % Ay _—IAIcosﬁ
J \”/ A, =|A|cosy
cos’a +cos? f+cos’ y =1
A=A i+ A,j
A, =|4|cosa

A, = 'AlcosB

cos’a+cos? f=1

©

CVEG 2400 P01 * Statics & Dynamics» Falt 2021 -« Final Exame Page 2 of 12



Final Exam CVEG 2400 POL Fai2021 NAME [PRINT (LAST, first):

Page 30of 12

R=A+B=(A,i+A,j)+(B,i +B,j)
=(A, +B,)i+(A, +B,) j
=R,i+R, j

R|=\RZ+R}

R
f=tan'|—*

X

— | |
=) o
"

i
. Ay A
=ﬁ'+ﬁ]+ﬁk
u,; =cosai+cosfj+cosyk
A, =|4|cosa
A, =|A|cosﬁ
A, =|A|cosy

F=Fx:‘+ij+F:k
r =rxi+ryj+r__k

_ rx1+ry1+r__k

r

A=Ai+ A j+ Ak
B=Bi+B j+Bk

cosf = AeB
(44

_A,B+AB +4B,
Ir EE
Fr =|F|.Ur 8 =cos ‘['4:Br+"‘JB.r+A=BZ]
Ir| =er +r,° +r, s
A '
< \B
B-.- e

O
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Final Exam CVEG 2400 PO1 Fall 2021 NAM[RINT(LAST.ﬁrst)

@ . Vector Moment of a Force [F] about a point -
with Positon Vector [r]
M,=rxF
N i j k
o Mp=[ v, 1, 1,
. F, F, F,
r, M, =(r,F,~vF,)i~(F,~rF,) j+(r F, - rF, )k
Vector Cross Product
g AX B =|4|BlsinQu,
AxB=1A A, A,
2o where 8 is the angle between the two vectors
1 y z
LA A ‘jIA' A, A A Vector u.is a unit vector that defines the
B, B ‘ls, B |B, B direction of the resulting vector.
AxB=(A,B,~AB,)i-(A,B,-A,B,)j+(A,B, ~AB, |k

Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

>\
6 Figure Area & Centrold Area Moment of Inertia
; I, - bi36 I =1,+Ad
A= bh i oo y
I bh36
= 263 ’ _ 2
= W3 L= hitn2 Iy"Iy +Ad,
L~ Phd
! i, - bh'36
4 hh. 2 .
gt I =hh36
v= ki t b2
L= e
! N 1, = b 36
e :
G 1 e 1, = fole? b+ a* )] e
7 v oda v b3 I bi* 2
p— ¥ h} -
"'—"-"h—‘[ ¥ /] --[hh(h" b+ a? 12
v 1, =hn*f12
C ‘l 4= i i, =5n12
) j' K= b2 I, =hitf3
= 2 1, =8h3
= belie J =[prfp? + w2
CVEG 2400 PO1 » Statics & Dynamicse Fall 2021 +Final Exame Page 4 of 12
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Page 5 of 12

) Friction

Friction is defined as a force of resistance
acting on a body which prevents or resists the
slipping of a body relative to a second body.

v=v,+tat

Equation 12-4

s=5,+ vt +(1/2)a 2

\}
6 vi=(v ) +2a(s-s,)

VERTICAL MOTION
Vy=Voy— gt

Y=Yot(Vo)t —Vagt?

Vyz = Voy2 -2 g (y - YO)

Special cases of motion:

1)} The particle moves along a straight line.
p—+w => a-= vz_.'p =0 => a=a = ‘V
The tangential component represents the time rate of change in
the magnitude of the velocity.

2) The particle moves along a curve at constant speed.

a=v=0 => a=a ~vlp

The normal component represents the time rate of change in the
direction of the velocity.

Fs = Hs N i
Kinematics Chain Rule
..... dy dy dx
dv
| i e t
v ar a FF dt dxd
. ' VELOCITY & ACCELERATION IN
Acceleration _THE n-t COORDINATE SYSTEM
v=ds/dt; a=dv/dt or a=vdvids Velocit & Acceleration
Constant Acceleration Formulas: 4 :

/

NJf Ny e
o .
{'.L_\_— e .

e S . a
Velocity
V=vVu  where v=s=ds/dt

v is the magnitude of the velocity (speed) and
u, defines the direction of the velocity vector.
Acceleration
Components of the acceleration vector:

=au +au, =vu +(vVip)u,
a=v or ads=vdy;
a, = v = dv/dt = (dv/ds) (ds/dt) =v(dv/ds)

The normal or centripetal component is: a, = v2/p
The magnitude of the acceleration vecltor is

a =y (an)2+(ay)?

For a particle moving along a path
expressed as y = f{x), the radius of
carvature, p, at any point on the path can be

ealculatedﬁ'om. i+ (dy dx)? JEC
' dydxz 5

s

O

CVEG 2400 P01
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Page 6 of 12

@ Kinetics )

= F —7 Equations (Newton’s 2" Law)
Aﬁk ) — ma ° 2F=Fp=ma
v 2F=ma or
XF i+ Zij +2F, k=m(a,i +aj+a,k)
diagram 2F,= ma,,>F, = ma, and ZF,= ma,

@ 2Fu +YFu, =ma+ma,

scalar equations: 2F,=ma, and XF,=ma,
Acceleration

tangential acceleration, a, = dv/dt

normal acceleration, a, = v¥/p

For a particle moving along a path
expressed as y = f(x), the radius of
curvature, p, at any point on the path can be

calculated from: ol (dy/dx)? ]33

dzyl_.-dxz'

O

CVEG 2400 P01 + Statics & Dynamicse Falt 2021 +Final Exame Page 6 of 12
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6 | pledge to abide by all Final exam rules stated Shis

NAME [PRINT]: M&q F’M.{M Signature: _ U %'——Da(e: _D;QL 600

1 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

(a) [7@] The relative position vector [r] is defined by beginning and end coordinates, (x,y,2) = (4,3,2) m and x,y,2) =
(-6, 0, 5) m, respectively. For the force vector [F) given below, determine the angle and the magnitude of
the force along the position vector. And determine the force vector along the position vector.

F = (30i + 50j + 20k) N

R ﬂ\ | uﬂ}n‘g}e'be ween I and F 126 [degrees]

Yoz =104 C"“‘("—““’ S - 12805 = AN

= (1079 x Q. =

e ——
le -9
Z _ (. VEE TR (oAt t
\ :302_ + goz* 2.0 =M.l Magnitude of Force ALONG Position Vector bl -3 [N]

6 \Ft = Lve —{ur) 2 (b Loy .
= - < 4 -0.218) » o.z1

* et
1D .9 0.9 ; Q.{ ] M&g"'k((/
Force vector along, r -— 56-5 b~ jled k [N](J.

b} [3@] Using the vector method (Cross Product), determine the moment vector at poi

(“(9'4)1‘(0*35- Positionvectoralong,r""O i -2 j = k [m]

vt AH TR RN
ector,FQ 200 O &k /

sitiop/Vector, ra = oF "f 2 j O k m

. 5,90 (O'\—ZJOK)

..'\ - ; !an OIC"'
=346.4i + 200,/ + 692.8 k A:0,2,0 Aoy = \3 *a(.-. Fronne
ot i
Ma FIUA) i
-2 e O
@ D 20
Moment Vector, M,y = __ N.m
CVEG 2400 P01 » Statics & Dynamicse Fall 2021 - Final Exame
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6 2. [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

A pole is stabilized in a plane using four cables. :
The tension in each cable is shown in the figure. w=( 0 .52 )
Determine the combined force vector on the
pole due to cables B and C ONLY.

Note that 1 unit = 4 ft.

Provide the coordinates of O, B and C (x, y) ft.
First find the Unit vector for each cable and
then the force vector for each one.

Teg = (..zo-o).' * (0_52.1\

1 unit=4 ft

o oy [4E N

% 3
() =(=20 & § Arﬂlq’a‘t.ﬂ-‘ft“aué.g o Ift

= ~—
{
,li 3o z = 551 —20 . s ,G]/
Pes; I r s Position vector for Cable B, rg= = { - 52 £y k ft

20 - 6.3%4 1 Unit vector of rg = = — 0251 i-Qa%5)] 0 k
ss
=~ ——_"’_-_7__2:._ - -0.1%% Force vector Cable B, Fg= — - 255 "Cff Az Of_k b
6‘ <s-N To0oDl () — 1000 (-0.58%(« ~0-q453

) Position vector for Cable D, rc= = 324 j"S j /O/ k ft
Ve :(321 — G2

Unit vectorof rc= = 0. j 851 j D k

'1/}2,"4,52': = coo0 ( 0.524/ ~0-351,) ),ﬁ/
—AT -5 T kg

Force vector Cable C, FCp =
3L -Gz

(89N (7T (5

- 14190
-GS _:___o,gS\ 7 203 1
(o\- |
Combined Force vector (by cables B & C) on pole Fpore = = zz03 i-141 % 0 k b

y»59 ¢ = 45001k
@ Magnitude of combined Force on pole Fpore = =

CVEG 2400 P01 * Statics & Dynamicse Fall 2021 -+ Final Exame Page 8 of 12
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3 [100]

@ a) [50] Determine the reactions at the supports. First, determine the equivalent point load [kN]
and provide the location of each one from A [m], respectively. Draw the FBD first,
The distributed load point load equivalents MUST be ONLY 2. One for the rectangular
distribution (FR4) and the other for the rectangular distribution (FRy).
CLEARLY SHOW ALL WORK AND provide the answers in the spaces provided

Final Exam CVEG 240 PO Fal 2021 NAME [PRINT (LAST, first)]: v

10kN/m I Provide the Free-body Diagram [FBD] here
¥ 10 kN/m
X
YYYVYVY B —

ZaE MR ORY 1 By

o Stalé: 1 ynit=1.0m ]
E — - =0
'K’x Frei— 104 40N Ty

KR=0&#d=2m+ 31} = (i Qafha = (1513) +(go20)

— By(10Y) :3/
— - 15 kN [rect] FRy = [kN.M:ocation from A = :\/
Fzﬂ' 7 (‘Q) (%D - [trig] FR2= ISkn [kN]; Location from A =2

Reaction at A (x-direction) fifany] = © Tk

— Reaction at A (y-direction) {if any)= A, [kN)
SETORNEE: el

(_ Reaction at B (x-direction) [ifany] = -5. 5[ ARN]
j\’:j =D f*‘j 4 ) ~4D t 2K . <=0 Reaction at B {y-direction) [if any] = {kN]
Ay - 26.5 =0 = 21-5
b) [50] The Bfock shown below has a mass of 150 kg and is being pulled UP the incline. The

angle 6 = 60° and the coefficient of dry friction between the block and the surface, p= 0.25.
Determine the force, F [N] required for impending motion up the incline . Draw the FBD first.

Provide the Free-body Diagram [FBD] here

[ ]

“ o= 0P
- 160 LT I.47
e KN

FF= 0.25 (01350 =, (33N

@ Z=0 | §2 M +1. 4T S0 T =0 F°’°e’F='-'W [kN]

CVEG 2400 P01 t. 69 +F zo Statics & Dynamics Fall 2021 - Final Exame
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a) [50] Determine the COMPOSITE centroid of the T section by
completing the table below. The (x, y) shown is the origin and the
reference for the centroid values [m).

Please fully justify your answer.

Part Dimensions / Area x-géntroid, xi y-centroid,yi | x A, VA,
[m?] lm] (m] [] (]
Top - A (Black) b m Xl J ‘(0‘ 2, g/ 'P\/ @A 'Z('l'
Bottom-B(Red) | S m x \F/ 8/5 4 2 CJQ S 30
AW 2.5 | o4

Sh 2\

C\.j -g- B . x-Centroid =E;K_[m]
- ZU\M —_ __g_s__lj_ - 7.5 y-Centroid = 2J/’£—7[m]

2
b) [50] Determine the COMPOSITE Mt‘Jment of Inertia [Mol] of the 2 sections (BLACK and RED), using (x, y)
shown as the origin and the reference point.

Provide your solution by completing the table provided below and any other calculations.

Part |I::;| & dy=x-— i/( dJ’ =¥ - Adxl Ad.\'z

[m} jan] fm?)

Top - A (Black) 1\/ Y{ﬂ ") / . ‘13 @) IA.y‘
Bottom - B (Red) q,g\ (Z/SR % /‘\6ﬁ\ Q/ A)Q_l

47 1tan d G\
.I:y'-:- bh?/g ?—-—-[-‘-')— - /‘/2/1 = I)C +- f\d‘ﬁ
Iﬁtg—b— Jé_»__:qz H7 + (733

=z 3 ’:\:j =197 -\—\
2 x-Moment of Inertia, ly = _(/ l/ [m4]
%@p\ (5__%_,33_.__ — '—43’ y-Moment of Inertia, Iy = \/ﬁ [m¢]

CVEG 2400 PO1 » Statics & Dynamicse Fall 2021
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inal Exam CVEG 2 1

2 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown
@ a) [30] Determine the reactions at the supports. Draw FBD first.
CLEARLY SHOW ALL WORK. —

™ Provide the Free-body Diagram [FBD] here
I ' . T
F=25001b #X"‘”li" Luniy k S

¥=2¢
AN
1 i

| _ Bi Ay 5
T 7
11 % lJ{(§=4000|b Pﬁ\] t?g\é
. [ | H Y i | { t— -
SR, = 0 - 4ooo \oy 0 O
b Ty = Ay {-31%2‘5' ‘1;0 SMp = 2500 (4Fe) -84 (3R
SEX =0 h v kLtObDQQ - -~
o _ o D =
~5001b ¥ -—-OPOS#& o | @o=C = By &
Av = ~ 2599 Kb orReaction at A (xdirection) [fany] = ~250 _[ib]
6 — 52 <D Reaction at A (y-direction) [ifany] =__ T} S [Ib]
= 2= 32 Reaction at B (x-direction) [if any] = (B2 SO\ [ib]
t; Reaction at B (y-direction) [if any] = Bl [ib]

b) [70] Determine the loads in members: AC, AD, DC and BC using the Method of Joints. Fully
justify your answer.

150
— -|Dtell
=0 —2500 £AP 1
2_,2550 r TAD = ThCL ws &S =D _ CosH
- . =
27y= g0 + FACSWUS =0 e
Fee Sind < = =180 -
PAL=~D L] Sthds
:)osn*‘c_ = 'L‘SODé“O“\S\InU‘C-— fs
250 17749 js-—F@‘v :
- '3 ¢ Sings” F&L T
lb{g\ IR Load in member AC = kD,_\QL / b

- Load in member AD=__ 3256 /2 b
= %}OS“\ S ©(D —\'—--’Z“\:—'S CoS 3 Loadin memberDC=__ 2 S0 b

C‘L_\ 0 e\ = O  Load in member BC =_&l’_‘l_&(r.__.___ 1h

CVEG2400P0L  — )<,(3 () |22 Statics & Dynamicse Fall 2021 «Final Exame tof12
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Final Exam CVEG 2400 PO1 Fall2021 NAME [PRINT (LAST, first)): E!({W Page 12 of 12

a) [55] A projectile travels along a fixed path, y = 8 into the air (assume zero drag force) at a velocity (in the x-
direction) = (3t + 5) fi/s at t= 4s. Assume that att=@ s, the projectiile is a point (x,y,2) = (0,0,0) ft.

1) [15) How far [ft] will the projectile travel in the x-direction after traveling for 4 seconds?

de 3% ST
3tts =g Z T _qubr /
© /20 = 7 xdirectiontravelinas =+ 4 E [ft]

i) [15] Provide the velocity vector of the projectile at t = 4s

U 4j+6 T l@(%&—)gaws){{ _

) ) X Velocity vector att=4s = l i I- | i %) Z k fbs

ii) [25] Provide the acceleratlon in the y-direction of the projectile at t = 4s

Prduct eabe = FUA (Y0 & €A (900

(lex (3% ) X(2) ¥ e (me v -
I‘OU#Q)(,?)
21'L e ) pal(

2
Acceleration in y-direction at t=4s = f Us

@ b} [45] A prototype Tesla Model S car is being tested around a circular race track (radius = 500 m) with increasing velbgity ™ = 0.0125t2
mis.

i) {10] Determine the tangential velocity att = 20 s
]

Tangential Velocity att=20s =
ii) {10] Determine the tangential acceleration att=20s

D.012s (3)t*

2
Tangential acceferation at t=20 s = \ m/s
ii) [15] Determine the Normal acceleration att =20 s
A — \OO
— ’Z’D
SO0

Normal acceleration att=20 s =

ii) [10] Determine the magnitude of acceleration att=20s

O Ay s?
/2 magnitude of acceleration att=20 s =

CVEG 2400 P01 + Statics & Dynamicse Falt 2021 +Final Exam® Page 12 of 12
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CVEG 2400PO1 Statics & Dynamics Fall 2021
D N zewor Final Exam

DATE: MOND 1at@7; R137
Submit the entire exam the order given Name [PRINT) _Huafrs’ Evga s

In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledﬁe of the solution method. A substantial Bortion of the grade will be based on your methods.

600

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and

place them in your book bag in front of the class. Put AWAY ANY wristwatches.
Also put away ANY disallowed calculators in your book bags.

person or around you during the exam, it will constitute dishonesty and you will
automatically be assigned a grade of zero (@.09), in addition to other possible
penalties. ANY CHEATING WILL BE PENALIZED.

3. You have ONLY 110 minutes to complete this exam.

4. There shali be NO SHARING of resources!

5. Please turn in your work on time.

6. Provide enough detail for each problem you solve. You eamn points based on the
details you provide.

7. You must work independently.

8. IF YOU NEED TO USE THE RESTROCOM, DO SO BEFORE OPENING THIS EXAM.

Once the exam begins, you must submit your work (exam terminates) when you
leave the exam to visit the restroom.
9. You are required to solve ALL problems.

Calculator POLICY - Allowed Calculators

8 Casio: All fx-115 and x-991 models {Any Casio calculator must have *fx-115"or *fx-991" in its mode! name )
8 Hewlett Packard: The HP 33s and HP 355 models, but no athers

B Texas Instruments: All TI-30X and Ti-36X models (Any Texas Instruments calculator must have “T1-30X" or “T1-36X"in its model name|
i

_ __All necessary formulasitables have been provided.
Dishonesty and/or NOT adhering to instructions will result in a grade of ZERO (0. 00)

| pledge to abide by all stated Exam stipulations:
Signature: Ybry Fipsz: . Date; |//¢/7/

NAME [PRINT (Lasthame, firstname)]: E Vaas | Huttes
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Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s2)

1 liter = 1000 cm3 = 0.001 m3

1t = 03048 m

1Pa = 1 Nim?

12 = 7.481 gal

254 mm = 1in

1 mile = 5280 feet = 1760 yards; 1 acre = 43,560 f2
1m = 100 cm

1 slug =1459kg

11b =4448 N

Standard atmosphere = 101.3 kPa (= 2117 psf = 14.7 psi)
Gas constant for air, R = 287 J/kg K

Density of water = 1000 kg/m3 (= 1.94 slugs/ft}y at 4°C
Specific weight of water = 9810 N/m? (= 62.4 Ib/ft}) a4 °C

Sine Law
P Q@ R
sinp_sinq—sinr
Cosine Law

P= JQZ +R*-2QRcos p
Q= JI’: +R? 2PRcosqg
R =P+ Q- 2PQcosr

; A=A i+A j+Ak
| —,/Af +A+A]
b A, =|Alcosa
o A, =|A|cos B

\U/ A, =!A|cosy

cos’ @ +cos’ f+cos’y =

A=A
A, =
A, =

4

JHA )

cos’ ar+cos” =1

A|cosa

|A|cosB

CVEG 2400 P01 + Statics & Dynamics»
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R=A+B=(Ai+A j)+(Bi+B,j)
™ R, =(A, +B,L):'+(Ay +B’.)j
W . =R,i+R, j
_ e . I 2
Redefolfh® 87 |R|_,/R, +R,
I.-' ___/’ ¥ 4__.- / +. e R
e M v O=tan™' | =L
at == g v X
o Ai Y
‘TI'
b ¥ U, = A
: A -|-A_|
A
Hir ﬁ :i,‘+_3j+ﬁk
N e AT A
o i) u, =cosai+cosf j+cosyk
o A, =|A|cosa
A, :lAlcosﬂ
40N ' A, =|A|cosy
F=F:‘l'+ij+F_k A=Ai+ A j+ Ak
c B=Bi+B j+Bk
r=ri+r, jrrk o AsB
ri+r jtrk 44
.= 2 - _AB 4B +1B,
" A
F, =F|.U, e_ms,{.ll31+.-r_.3,+.l_32]
2 p) 2 |l||B1
r| =yr° +1,% +1,
A -
<38
B- ———
CVEG 2400 P01 + Statics & Dynamicse Fall 2021 + Final Exame Page 3of 12
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=y

Vector Moment of a Force {F] about a point

with Positon Vector [r]

=rxF

j+(r F. -

r,F, )k

i

AxB= A, A
B, B,

A, A,
B B

3} 4

h]

AxB=(A,B,-A,B

k
A

£

E

1A,

Vector Cross Product

A,
g

1] 1

|+&i

.Al A\
B, B,

v)i-(AB,-AB,)j+(AB, -AB,k

AXB= |A||B'sin Bu,.

where @ is the angle between the two vectors

Vector u.is a unit vector that defines the

direction of the resulting vector.

Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

Figure Area & Centroid Area Moment of Inertia
2
' I, - bh36 =1+ Ady
T 1= b2 L
36
b v 2h3 : _ 2
4 = Lo- b2 I,=1,+Ad,
[ h—| Lo b
¥ £, -hte
1= A2 :
Y I AR
v k3 L= hit2
L= 802
' I, - hh‘/}ﬁ
i 3 .
C, i : ' I, [hh(h' ab tat ']/3()
{ ot 1.~ bh* 2
= ] . v.= B} ! ' . N
b ! [hh(h' Labt o’ WIZ
! 1, w12
{ J 1~ bh £, ~ b
) [ N b2 1, '
v, = hl 1 = bhf3
LA 4 = [ple + 1 Y2
CVEG 2400 P01 « Statics & Dynamics® Fall 2021 - Final Exame Page 4 of 12
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Page 5 of 12
) Friction oy
Friction is defined as a force of resistance \1 */
acting on a body which prevents or resists the
slipping of a body relative to a second body. E: 9‘; i
Fo=u, N N
Kinematics Chain Rule
areer iy y dy dydx
ds dv =L T T
Y= — a=— dt dx dt
dr ds
Ac é?;ra_ti;n VELOCITY & ACCELERATION IN
Sl THE n-t COORDINATE SYSTEM
0 r.I'."
Constant Acceleration Formulas:
v=v,t+at ;Eauailion 124 \-\ e \‘ “‘f u / :
\‘“‘w.\'d‘r-.._-!/ l“"‘-.d_i‘::r_':_?
_ 2 : . i z a,
( ) v=vu,  where v=s-=ds/dt
vi=(v ) +2a(s-s,) Equation 126 | v is the magmttfde qf the velocity (s.peed) and
° : u, defines the direction of the velocity vector.
VERTICAL MOTION Acceleration ,
— Components of the acceleration vector:
Vy . vo;« = g t i . 24
a=au+au, =vu+(vip) u,
\ 5 a=v or ads=vdy
Y=Yt (vo)t —2gt a,= v = dv/dL = (dv/ds) (ds/dt) ~v(dv/ds)
The normal or centripetal component is: a, = vi/p
Vyz = Voy2 -2 g (y = yo) The magnitude of the acceleration vector is
a =y (ap)?+(ay)?
Special cases of motion:
1) The particle moves atong a straight line. . For a particle moving along a path
p e == g =vip=0 => ava-v cxpressed as y = f{x), the radius of
The tangential component represents the time rate of change in carvature, p, at any point on the path can be
the magnitude of the velocity. caleulated from: [ {TW
2) The particle moves along a curve at constant speed P A ]
a=v=0 => a=a =vip B d yidx
The nornal component represents the time rate of change in the
direction of the velocity.
CVEG 2400 P01 » Statics & Dynamicse Fall 2021 - Final Exame
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O Kinetics

©

.4_

F
Free-body Kinetic
*diagram diagram

NORMAL & TANGENTIAL COORDINATES

2Fu +2Fu, =matma,

scalar equations: > F, =ma, and XF, =ma,
Acceleration

tangential acceleration, a, = dv/dt

normal acceleration, a, = v¥/p

For a particle moving along a path
expressed as y = f{(x), the radlus of

curvature, p, at any point on the path can be
calculated from: [l T (dy/dx)? '
P= -~

dzy_-dxz_

Equations (Newton’s 2™ Law)
2F=F,=ma

2F=ma or

2LF i +2F j +XF k=m(a.i+a,j+a,k)
2F,= ma,,XF, = ma, and 2F,= ma,

CVEG 2400 P01 » Statics & Dynamicse Fall 2021

¢ Final Exame Page 6 of 12
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" ()(ZHX’),: t ((7’2’(/,«)./.1‘ (2=
Ce-4) 1 t(0-3) +(G-2)4

_-[0' - ! T
1= 3)+ 3k m;mzp

Final Exam CVEG 2400 PO1 Fall 2021 NAME [PRINT (LAST, first)): Page 7 of 12
%

| pledge to abide by ali Final exam rules stated SRADE

NAME [print): _Hut fer' Evias Signature: jﬁMnm:ﬂM 600

1 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

(a) [7@] The relative position vector [r] is defined by beginning and gnd coordinates, (x,y,z) = (4,3,2) m and Xy.z) =
(-6, 0, 5) m, respectively. For the force vector [F) given below, defermine the angle and the magnitude of
the force along the position vector. And determine the force vector along the position vector.

F = (30i + 50f + 20k) N

. _—
“Jposition vector along, r [0 i 2 -] k [m)

'_Oo_“

J,, Angle between I' and F [degrees]
gzt e " =C ;"(“W)
Z) ©=c0 Vite - Gl-0¢%
ityfde of Force ALONG Position Vector {9\;\&* T4 [N]
(= U365 50T 000 = Glibin

ﬁ E

Pl !
Force vector along, r — —0.7 7 Wl k [N]

b) [3@] Using the vector method (Cross Product), determine the moment vector at point A of the force, F [kN].

Force Vector F = 2 4¢ti 200 j el2.9k kN

Position Vector, ra = O i fz i O k m

138661 -0 ) +(-672.8

=346.4 i +200j + 692.8 k

Moment Vector, M, = 112 %¢ i~ O i~ et 0k kN.m

(Freo - (92.8:-2)i - (Z4elye0 ~ (72.82-0)04(3%y. 2 -

CVEG 2400 P21 » Statics & Dynamicse Fall 2021 - Final Exame Page 7 of 12
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2 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

A pole is stabilized in a plane using four cables. lunit=4ft
The tension in each cable is shown in the figure. o) =( ) . (O I
Determine the combined force vector on the "
pole due to cables B and C ONLY. // \ N\
Note that 1 unit = 4 . / \\
Provide the coordinates of O, B and C (x, y} ft. P S | NN
First find the Unit vector for each cable and oo / Ko o
then the force vector for each one. f,/ 7000 Ib .;f ﬁ\\r 9000 16 \30:0 L
e g / . "W,
A Bf \'x‘C \-.P
=020 . O Ik aN=(32, O )Ift
Position vector for Cable B, rg= = __¢0_ & O i = k fi
- 20
\= \J20° B _ , T :
\( \J_’; , Unit vector of rg= = f ! (Q%
L)\'7 2.0
Force vector Cable B, Fg= = 7020 i O j © k- Ib
gl I i 0 X
c:' ] ! .
Position vector for Cable B, rc= =2 & i Q"\ i Ok Jt
< J"*/"—"" Bt T . 1
\f! ¢+ Unitvectorofrc= = / £ET 0 I 0
e T iﬁ’
Force vector Cable Tooo § O I 2 "k Ib
e 7 ]
Combined Force vector (by cable rpole FpoLe= = lgooo k Ib

Vieaps * =1kooo

Magnitude of combined Force on pole Fporg = = lood  Ib

Fall 2021 +Final Exaﬁ P_Ee a;E
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@ a) [50] Determine the reactions at the supports. First, determine the equivalent point load [kN]
" and provide the location of each one from A [m}, respectively. Draw the FBD first.
The distributed load point load equivalents MUST be ONLY 2. One for the re rectangular
distribution (FR1) and the other for the rectangular distribution (FRz).
CLEARLY SHOW ALL WORK AND provide the answers in the spaces provided

10 kN/m UL Provide the Frgg-bgg;y Diagram {FBD] here
/| /—T 10 kN/m TR
o AN NN J, $Ska m
YYVYVYYYYYYY 1 &‘9[- i
; cale; 1 nil=1.0 m —— )
7 Ay coiBo =TS
i‘px 4 Lf'lO3‘£b ’::«:0
% 2 o =% : _
e
[rect] FR; -_tff?_ ]; Location from A =
[trig] FRz=— 18 ¢ _[kN], Location from
Reaction at A (x-direction) [if any} = /O’Q'\ kN]
;1? t8y =55k '\.,I ! Reaction at A (y-direction) [if any] = [kN])

Reaction at B (x-direction) [if any] = /1//,4»"/ [kN]
7 Reaction at B (y-direction) {if any] = % [kN}

b) {50] The block shown below has a mass of 150 kg and is being pulled UP the incline. The
angle 0 = 60° and the coefficient of dry friction between the block and the surface, u= 0.25.
Determine the force, F [N] required for impending motion up the incline . Draw the FBD first.

Provide the Free-body Diagram [FBD) here
yLiag , ] h N ()r

(50

218,75 Visocos po / .
UE

~._.

F=1505m oo - (875

z 205478 2 g.7¢

- e sl w / > [kN]

CVEG 2400 PO1 * Statics & Dynamics» Fall 2021 -+ Final Exame Page 9 of 12

f«@‘ﬁ




O

O

Final Exam CVEG 2400 PO Fal2021 NAME [PRINT (LAST, first]:

Page 10 of 12

a) [50] Determine the COMPOSITE centroid of the T section by
completing the table below. The (x, y) shown is the origin and the
reference for the centroid values [m).

Please fully justify your answer.

4 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

b} [50) Determine the COMPO

Part Dimensions Area Xx-centroid, x; | y-centroid, yi XA, YA,

Im?| , Im| m i

Top - A (Black) Jd mx b om -] 3\5/ iﬂ / 24.¢ 7%
Bottom-B(Red) | 3 mx 5 m{ | ’3% i 52.5 30
i 22y A 77 S8

shown as the origin and the reference point.
Provide your solution by completing the table provided below and any other calculations.

y-Centroid =

Antrmd = zg [m]
D_f, using (x, y)

ptof Inertia [Mol] of the 2 sections (BLACK and RE

| Part d =X-% | d,=y- ?t Ad,? Ad,’
|m] [m’] [m*)
Top - A (Black) 3/5\) J i\/ 5, 75 18
Bottom - B (Red) X( % 1€3,7¢ 24O
A\
\/ % o 2655 | 268
:\a\,,j/'i 97 +268
\F. _ahl? tx 1ALy 12695
vy 7 4 @ u-7
.1, A
Tee 77 \ /
x-Moment of Inertia, I, = § [m4]
y-Moment of Inertia, l, = /3N, £ [m?]
CVEG 2400 P01 » Statics & Dynamicse Fall 2021 +Final Exame ~_Page 100f12
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S [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

a) [30] Determine the reactions at the supports. Draw FBD first.

CLEARLY SHOW ALL WORK.

Scale: 1'unit= 1 fi

QG = 4000 1b
i {

Provide the Free-body Diagr FBD] here

-3
Ar=12500i,
y

|
, G+ :

y Ax 1200 =0
A
Lpx /hﬁ_zéoa.lg

Reaction at B (x-direction) [if any] =
| Reaction at B (y-direction} [ifany] =

~ Reaction at A (x-direction) [ifany] = —Z%00 / [Ib]
L Reaction at A (y-direction) [ifany] = [><_ [Ib]

T
ks L [1b]

{Ib]

b) [70] Determine the loads in members: AC, AD, DC and BC using the Method of Joints. Fully

justify your answer.

4l ;

a 6 =Yeoo i}
Y
4!1 0
Ly
‘E& - / VJ\;\L(

g

a 'FBV qb“).)
Load in member AC=__ /
Load in member AD =
Load in member DC =
Load in member BC

CVEG 2400 P01 * Statics & Dynamics» Fall 2021 - Final Exame
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a) [55] A projectile travels along a fixed path, y = 8x2 into the air (assume zero drag force) at a velocity (in the x-
G direction) = (3t + 5) ft/s at t= 4s. Assume thal at t= @ s, the projectile is a point (x,y,z) = (@, @, @) ft.

1) [15) How far [ft] will the projectile travel in the x-direction after traveling for 4 seconds?

=3 9" @Q
X-direc avelinds = Zﬁ [ft]

i) [15] Provide the velocity vector of the projectile att=4s
&-(3t4) £3"

ﬁ-[@“’) . -

Velocity vector att=4 s = i 172z J —k fts

ii) [25] Provide the acceleration in the y-dlrechon of the projectile at t = 4s

p- L (),

4

J‘IIM T
=1 3%0 i o 20r 017
& (42 or =Y
pr e
2 Jorn
i l(f _ d'%/f,.twl Z VOt '?ZL
i @z ion in v-direction at t=4§ = ft/s?
@ u’L Acceleration in y-direction att=4s = A .
b) [45] A prototype Tesla Model S car is being tested around a circular race track {radius = S@@ m) with increasing velopdly, ' = 00125t

m/s.

i} [10] Determine the tangential velocity att= 20 s

.o(x :
Vi# @ (w)

- | /
A Tangential Velocity att=20s = _t m/s
ii} (10} Determine the tangential acceleration att=20 s

PR
- 4v It
Q=T =57 T F (0-0’2”3)‘)0 7 (20)

Tangential acceleration att=20s =
i) [15) Determine the Normal acceleration att=20's

en =

- 2
Normal acceleration at t=20 s = i_ & " m/s

ii) [10] Determine the magnitude of acceleration att =20 s
lol = Jemtrcg® = Jzem 1t
@ magnitude of acceleration at t=20 s = X m/s’
CVEG 2400 P@1 » Statics & Dynamicse Fall 2021 -« Final Exam- Page 120f 12
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In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

600

1. This is a CLOSED book exam. Please turn off all cell phones and mp3 players and
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Also put away ANY disallowed calculators in your book bags.
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automatically be assigned a grade of zero (9.@0), in addition to other possible
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There shall be NO SHARING of resources!

Please turn in your work on time.

Provide enough detail for each problem you solve. You earn points based on the

details you provide.

You must work independently.

. IF YOU NEED 7O USE THE RESTROOM, DO SO BEFORE OPENING THIS EXAM.
Once the exam begins, you must submit your work (exam terminates) when you
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9. You are required to solve ALL problems.
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Unless otherwise stated or implied, assume the following:

Gravitational Acceleration, g = 9.81 m/s2 (= 32.2 ft/s2)

1 liter = 1000 cm® = 0.001 m3

1t = 0.3048 m

1Pa = 1 Nim2

113 = 7.481 gal

25.4 mm = 1in .

1 mile = 5280 feet = 1760 yards; 1 acre = 43,560 2 Sine Law

1m = 100 cm P _Q _R

1 slug = 14.59 kg sinp sing sinr

Ilb =4448 N Cosine Law

Standard atmosphere = 101.3 kPa (= 2117 psf = 14.7 psi) P=JQ’ +R®-2QRcos p

Gas constant for air, R = 287 J/kg K Q=P TR - 2PReosg
= cosg

Density of water = 1000 kg/m3 (= 1.94 slugs/ft3) at 4 °C R=JF T 370

Specific weight of water = 9810 N/m3 (= 624 Ib/f3) at4°C LS Cat

¢ A=Ai+A j+Ak

=y T e AT e AT
AL :|A|cosaf

- g _ A, =|A|cos B

\”/ A, =|A|cosy

2
cos” & +cos’ f+cos’ y =1

A=A i+A,j
> A, =|A|cosa
| A, = |A|cos|3
|
Y ‘v Aj cos’ & +cos’ f =1
<
AN
0 i Ai X

CVEG 2400 P01 » Statics & Dynamicse Fall 2021 - Final Exame Page 2 of 12
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R =A+B=(A,i+ij)+(B,i+Byj)
=(A, +B,)i+(A, +B,)j
=Ri+R, j

R|=JR,2+R

R
O=tan [

X

||

x

|4

u, =cosai+cosf j+cosyk
A, =|A|cosa
A, = |A‘cosﬂ
A, =|A|cosy

A, A
iv—Ljr 2k
47 |4

F=F;l'+F;,j+F:k
r =rxi+ryj+r__k
rxi+ryj+r:k
ST

F, =|F|.U,

|r| =12 +1,2 +1,2

A=Ai+ A j+Ak
B=Bi+ B j+ Bk
AeB

cosf = Hﬂ

A B +dB+48,

|44
" ,[ AB +AB +AB, ]
|48
A 7
e
B_-- -t

CVEG 2400 P01

» Statics & Oynamics®

Fall 2021 +Final Exame
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np

Vector Moment of a Force [F] about a point
with Positon Vector [r]

M,,:er

i j ok

X
-
I
‘-‘
-
~

Mp=(r,F, -, )i~(rF, - F,) j+(cF, - r,F, )&

Vector Cross Product

i
AxB=iA, A, A,
B, B, B
A, A,
B, B,

* ¥ &

=

A, A
-4

‘4

A, A

k|
B, B,

AXB=(A.‘.B, _AzB_v )i_(AiB.l _AlBl )j+(A‘B_‘. -A)'Bl )k

AXB= |A||B|sin Bu,.
where @ is the angle between the two vectors

Vector uis a unit vector that defines the
direction of the resulting vector.

Centroids and Moments of Inertia & Parallel Axis Theorem for Moment of Inertia

Figure Area & Centrold Area Moment of Inertia
2
. 1, b6 Ix=1xa+Ady
4 hl.u2 3
: 1 = bh36
.= 2h3 . — 2
ey A, I,=1,+Ad,
Lo Whi
i mi'i36
4 hi'2 ,
: A I, =hhio
v A3 Lot
L, =pn2
. 1, =o' f36
, "
. SRS 1 <ot - ab o at )]
’l v ta v b3 I‘ hl’ﬁ’
+ =
[ ™ . h3 ' s .
h 1, =l - ab v a2
' Io=hitf12
( J 1= bh 1, =K1z
) l’ b2 I, = b3
v 2 1, =63
L 4= [nlp? + w22
CVEG 2400 P01 + Statics & Dynamicse Fall 2021 -+ Final Exame Page 4 of 12
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() Friction

Constant Acceleration Formulas:

v=y, +at Equation 124
s=s,+ vt +(1/2)a t? Equation 12-5
| vi=(v)+2a(s-s,) [Equation 123

VERTICAL MOTION
Vy S Voy— gt

Y=Yot (Vo) t =Ygt

vi=v,2-2g(y-y,)

Special cases of motion:

1} The particle moves along a straight line.
p -2 => a=vip=0 => a=a=v

The tangential component represents the time rate of change in
the magnitude of the velocity.

w
6,
Friction is defined as a force of resistance : f’\i. (
acting on a body which prevents or resists the \ Ry
slipping of a body relative to a second bedy. ,{ s
X o,
Fs = U N b
Kinematics Chain Rule
_ S i _ . dy dydx
ds dv " T
» B Tl dt dxdt
dt lj dt
. S VELOCITY & ACCELERATION IN
Acgeleration THE n-t COORDINATE SYSTEM
v=ds/dt; a=dv/idt or a=vdvids Velocity & Acceleration

O 'fJ

L 1 - % " LB
e ] o I e
K“‘w@_{_l_,/ \J;{;%J/
Velocity
v=vu, where v=s=ds/d

v is the magnitude of the velocity (speed) and
u, defines the direction of the velocity vector.
Acceleration

Components of the acceleration vector:
a=awutau =vu +(vip)u,

a=v or ads=vdv

a, = v = dv/dt = (dv/ds) (ds/dt) =v(dv/ds)

The normal or centripetal component is: a, = vi/p
The magnitude of the acceleration vector is

a =y/(ap)2+(a;)?

'1 For a particle moving along a path
expressed as y = f{(x), the radius of
curvatare, p, at any point on the path can be

calculated from: - [I + ((Iydx?’ ]1 4
2} The particle moves along a curve at constant speed. PR — e
a0 a=a,-vip i ‘
The normal component represents the time rate of change in the
direction of the velocity.
CVEG 2400 PO1 * Statics & Dynamicse Fall 2021 - Final Exame
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F;
m — _ma

Pree-body
diagram

( 2Fu +XFu, =ma+ma,

g scalar equations: 2F, = ma, and 2F, = ma,
Acceleration

tangential acceleration, a, = dv/dt

normal acceleration, a, = vZ/p
For a particle moving along a path

expressed as y = f(x), the radius of
curvature, p, at any point on the path can be

calculated from: [, (dy/dx)? |2
P s ;
d?y/dx? #

Equations (Newton’s 2" Law)
2F=Fp=ma

2F=ma or

SF,i +XF,j +XF,k=m(ai+a,j +a,k)
2F,= ma,,3F = ma, and XF,= ma,

O

CVEG 2400 PO1 » Statics & Dynamics* Fall 2021 - Final Exame
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@ | pledge to abide by all Final exam rules stated SRAD
NAME [PriNT]: Signature: Date: 600

1 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

() [7@] The relative position vector [r] is defined by begmmng and end coordinales, (x,y,z) = (4,3,2) m and x,y,2) =
(-6, 0, 5) m, respectively. For the force vector [F] given below, determine the angle and the magnitude of
the force along the position vector. And determine the force vector along the position vector.

F=(30i+58/ +20k)N 1o — (-6 -t (0-7) t (& T)

S (b 1212 ) o
w= (- é, 0,5) Position vector along, r yie: / 5 / E k [m]
Q'}; fird TK- 1nit veddon 2

rl = U.z !D)Q-i' (- Bl O'% é% Angle between I’ and F %mes]

=2V 2 5 +2.XK
e . -
| e .26 ' B i DAAD 35/’
Magnitude of Force ALONG Position Vector —am o 2 7 L| ]

i-@(_ o_q_zl 130} +(—O.‘??6X L')'O.)T'T (D"? 36 X 1 ;

. gmesi - BB 5L £
ﬁ’-—_%!-i"‘;" - o . - c

Force vector along, r _“=7 +6 =3 jS.s¢ k [N}

b) [3@] Using the vector method {Cross Product), determine the moment vector at point A of the force, F [kN].

Force Vector, F = iy i ~— k KN
Position Vector, ra — i i k m
7\ -

/ \

=346.4 i + 200 j + 692.8 k

@ kN.m

Moment Vector, My = SN |

CVEG 2400 P01 » Statics & Dynamicse /’?all 2021 «Final E'E Page 7 of
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@ 2.[100] CLEARLY SHOW ALL WORK AND provide the answers as shown

A pole is stabilized in a plane using four cables. lunit=4 R
The tension in each cable is shown in the figure. 4 auyh=(Q 52

Determine the combined force vector on the 1

pole due to cables B and C ONLY.
Note that 1 unit = 4 ft.

Provide the coordinates of O, B and C (x, y) ft. ——,3
First find the Unit vector for each cable and
then the force vector for each one.

9000 Ib

B
Biw]=l-?o » o M cixy)={3Io,a )

o (0,57) \Foa'- [-20-01 % (0- 57 )5 + w0 K

8 (90,0 i : "‘/‘*/
' Position vector for Cable B, rg = = -20  §- %% F k ft

Ty
. 3 3 o
RQUQ{‘[\JQ((OQ rBt _; ~ -J ?‘36 e . =
NI AT AP m Unit vector of pg = = =029 j=0:933 i Ok
2= f? ¢ Loy T - ;%
“’l 1 Force vector Cable B, Fg= — ?‘3’13, £<3 [ Olk/lb
QE’_ O A~ O D5 "'(‘ 0.922x3000 )3 + (O )
B0 A~

Q(Of"‘t\ . < - B9 i-So; P

( o) Position vector for Cable ®, re = = ., ! T ﬁ
A G B .

- - 0- J$ J[- > H
o= (%~ ‘U)LL[ — b o) Unitvectorof rc= = D5 2, i=p 3 9 j
== WL LT

|~ Tty 5240
Rl R L6 1647 O
b 0B 7Y Lbl-i‘ﬁw‘t) Force vector Cable C, FCp =

© - (‘JooOKC-L’)? Lt (98B0k- 035201 O
C-_ B
)L+(-é'5'3:-?66?}~ t O

q;:) -rF (2‘3":’*1‘?16

Combined Force vector (by cables B & C) on pole Froig = :2 w3 s 9 9,‘? © kb
J F‘:Sc | =\ 220374 1199t

@ Magnitude of combined Force on pole Fpore = = 3 1b

CVEG 2400 P01 * Statics & Dynamics* Fall 2021 - Final Exame Page 8 of 12
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3_[1e0]

@ a) [50] Determine the reactions at the supports. First, determine the equivalent point load [kN]
and provide the location of each one from A [m], respectively. Draw the FBD first.
The distributed load point load equivalents MUST be ONLY 2. One for the rectangular
distribution (FR4) and the other for the rectangular distribution (FR>).
CLEARLY SHOW ALL WORK AND provide the answers in the spaces provided

Page 9 of 12

! l 10 kKN/m I Provide the Free-body Diagram [FBD)

vk R 10 kN/m -

' i B

YYYVVYVVY
ATTTI T 7114
Scalé: I unit=1.0m [

X
LpX

b) [50] The block shown below has a mass of 150 kg and is being pulled UP the incline. The
angle 6 = 60° and the coefficient of dry friction between the block and the surface, u= 0.25.
Determine the force, F [N] required for impending motion up the incline . Draw the EQD first.

Provide the Free-body Diagram [FBD] here

[kN]

O

CVEG 2400 P01 » Statics & Dynamics* Fall 2021 -Final Exam*  Page 0t42-
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Page 10 of 12

4 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

a) [50] Determine the COMPOSITE centroid of the T section by
completing the table below. The (x, y) shown is the origin and the
reference for the centroid values [m).

Please fully justify your answer.

A\ s
\ 7
Part Dimensions Are x-centroid, xi | y-centroid, y; XA, YA,
Imzl Iml lml lm3l lmll
Top - A (Black) . mx__m \
Bottom - B (Red) m x \ /

shown as the origin and the reference point.

Provide your solution by completing the table provided bel

x-Centroid =

y-Centroid =

I I d,=¥-x, =y -9 Ad,? Ad,’
Pt fm?| [m?} lpZ )*( [m) fm*) Jm?)
Top - A (Black) / \
Bottom - B (Red) / \
/";Z) N\
x-Moment of Inertia, I = l‘\h = [mé]
y-Moment of Inertia, Iy 5\% [m?]
N

CVEG 2400 P01 » Statics & Dynamicse Fall 2021 - Final Exame ~ Page 100l12
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5 [100] CLEARLY SHOW ALL WORK AND provide the answers as shown

@ a) [30] Determine the reactions at the supports. Draw FBD first.

CLEARLY SHOW ALL WORK. =
Provide the Free-body Dj |FBD] here

= L - a ;
“iay, 1 /
Reaction at A (x-direction) [if any] = \ [Ib]
'?Yb Reaction at A (y-direction) [if any) = [Ib]
Fry  Yoogy g - irection) [i = / /
= I Reaction at B {x-direction) [ifany] = ﬂ {Ib]
Cﬁ Reaction at B {y-direction) [if any} = f [ib]

b) [70] Determine the loads in members: AC, AD, DC and BC using the Metl‘iod of Joints. Fully

lustify your answer.
us;; OUZZVZ:) -y p = tooco b N = ‘lcmoébcj’m 1R obd tobe a
- -
¥

o apu i o 7

Load in member AC= . / b

Load in member AD = <} % §, b

3 Load in member DC = b
O Load in member BC = ]/ \\ b
CVEG 2400 P01 « Statics & Dynamics® Fall 2021 «Final Exam*  Page 110t 12
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a) [55] A projectile travels along a fixed path, y = 8x? into the air (assume zero drag force) at a velocity (in the x-
@ direction) = (3t + 5) ft/s at t= 4s. Assume that att=@ s, the projectile is a point (x,y,z) = (2,0, 0) ft.

i) [15} How far [ft] will the projectile travel in the x-direction after traveling for 4 seconds?

M

X-direction travelinds = [ft

50

| r\) 2
'\ Acceleration in y-direction att=4s = f Us

" b) [45] A prototype Tesla Model S car is being tested around a circular race track (radius = 50@ m} with i increasing velocity, v = 0.0125¢3
m/s.

i) [10] Determine the tangential velocity at t = 20 s
ll'lr’:.t_')_-\[Q, t ,C{(LT“IO}

Ve = b PSS (=0 3 = iOoYﬂ]h
Tangential Velocity att=20s =

fl ) [10] Determine the tangential acceleratlon att 20s

G:E&"‘i =) dv V= 2%(00,012% )t '
Atz a2 3. 0025007 , :
Tangential acceleration att=20s = §”

ti) [1 5] Determine the Normal acceleration at t = 20 s
Z

CVEG 2400 P01 * Statics & Dynamics. Fa 2021 oFinal Exame °  Page 120612

PAg

i1} [15] Provide the velocity vector of the projectile at t = 4s

ii}) [25] Provide the acceleration in the y-direction of the projectile at t = 4s

S

Normal acceleration at t=20 s =

it} [10] Determine the magnitude of acceleration att = 20 s

© lOz

magnitude of acceleration att=20 s =
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Chapters 91, @2 & @3
SUBMIT THIS as cover sheet with your work Name [PRINT] ngh ld: 1 t:}{ 1 614 Lo

ions:
In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade be based on your methods.

Problem 1 ' | Problem 8 1300 |
[5@] Textbook Problem i-4 o .

Problem 2 QS5 Cf 3 o

{5@] Textbook Problem 1-16

Problem 3
[10@0) Textbook Problem 2-12

Problem 4 $ Unie=3ap

10@] Textbook Problem 2-24 | FOr the setup in the figure, the force, F (2500 1b) acts solely in the y-diréction
[190] Textbook Problem and the structural member OA is oriented as shown. As such, the following |

Problem 5 applies (ra = relative position vector of the member OA):
[190] Textbook Problem 2-80 | r,=12i+18 j+28 & fi

F=2500j Ib
Problem 6

Find the components of the force, F along and perpendicutar o structural ,
member OA by doing the following: !

i
Problem 7 : ; i

Lol g a) [40] Find the magnitude of the pasition vector, ra
[150@] Textbook Problem 3-48 ) el ¢ e

b) [60] Find the angle, 8, between the force, F and the member,
OA

[15@] Textbook Problem 2-88

c) [S@} Find the magnitude of the force ALONG the position vector, Ia

d) [S@] Find the magnitude of the force NORMAL to the position
vector, TA

e} [50] Find the force vector, F1, ALONG the position vector, a

f) [S@] Find the force vector, F2, NORMAL to the position vector, fa
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Chapters 91, @2 & 93
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In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

Problem 1
(58] Texthook Problem [-4

FProblem 2

(58] Tenibook Problem 1-16

Problem 3
1190| Texthuok Problem 2412

Problem 4
[1@0] Textbook Problem 2-2

[100] Fextheok Problom 2-¥0

Problem 6
[15@} Testhook Probiem 2oy

Problein 7
(1591 Fexvrhook Problem 3-8

' Problem 8 [300]

&

740
Lt &6

1308 1o
fin e

For the sewip in tne figure the force F (2509 1b) acts so ely 1n ihe y-direction
and tha siructural member OA 1s oriented as shown As such the foliowing
apotes (ra = relative position vector of the member QA

=20 IR jR 2N A fr

25

Canvéas

hd

F=23007 b

Find the components of the force F along and perpendicular 1o siruciura
memozr OA by doing the foflowng

a)
b)

[40] Find the magnitude of the position vactor, ra

[69] Find the angle, 0. between the force, F and the member
OA

(58] Find the magnitude of the force ALONG the position vactor fa
(59] Find the magn:tude of the force NORMAL to the position
vactor. la

g) [59] Find the force vector, F1, ALONG the position vector, Ia

f) {50} Find the force vector, F2, NORMAL to the position vector, fa

c)
d)
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Statics & Dynamics
Homework 01 Assign
Chapters @1, 02 & 03 - -
Akilv Tedman

Instructions:

In all the problems you must provide enough details and description of the solution method to demonstrate your

knowledse of the solution method. _A substantial portion of the grade will be based on your methods.

Problem 1
[5@] Textbook Problem 1-4

Problem 2
[5@] Textbook Problem 1-16

Problem 3
[10@] Textbook Problem 2-12

Problem 4
[10@] Textbook Problem 2-24

Problem 5
[1@@) Textbook Problem 2-80

Problem 6
[15@] Textbook Problem 2-88

Problem 7
{15@] Textbook Problem 3-48

Problem 8 [300]

I Unit=23p1

For the setup in the figure, the force, F (250@ 1b) acts solely in the y-direction
and the structural member OA is oriented as shown. As such, the following

applies (ra = relative position vector of the member OA):
r,=12i+18 j+28k fi
F=250041b

Find the components of the force, F along and perpendicular to structural
member OA by doing the following:

a) [40] Find the magnitude of the position vector, ra
b) [6@] Find the angle, 6, between the force, F and the member,
OA

c) [50] Find the magnitude of the force ALONG the position vector, Ta

d) [50] Find the magnitude of the force NORMAL to the position
vector, 'a

e) [50] Find the force vector, F1, ALONG the position vector, fa

f) [50] Find the force vector, F2, NORMAL to the position vector, Ta
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Chapters 94-96 , -
SUBMIT THIS a3 cover sheet with your work Name (PRINT] _Da)(\af o Edqa T
Instryctions: (4

In all the problems you must provide encugh details and description of the solution method to demonstrate your
knawledge of the solution method. A substantial portion of the grade wiil be based on your methods.

YOU MUST DRAW A FREE BODY DIAGRAM {FBD] FOR EACH PROBLEM INVOLVING FORCES
YOU MUST START EACH PROBLEM ON A NEW PAGE
0l your 2l calculadions in a table. You should
Je sample caicutation 85 necessary
a) Detcnmine the centroid
{m] for the section {dark
areas).
extbook Problem 5-10 b) Determine the Moments f
Inertia [1¥Y] about the x- and :
y-axes |
“extbook Problem 5-13 €) Determine the polar ¥
Morment of Inertia about the
roblem 4 [109) - and y-ames ).
extbook Problem 6-2
Problem 7 [150]
magnitude of force Pis 5500 b, i
sxtbook Problem 6-30 ) Dotermine e reackons Bl e supports. Ras, Ry (8t Support A) and Ry (al sipport B in s .
b) Dehmmne the ﬁmx {Ib] i ench truss member and stats whether i is in tension m
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Statics & Dynamics
Homework @2
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Department of Civil & Environmental Engineering

Fall 2021

¥

Chapters 904-06
SUBMIT THIS as cover sheet with your work Name [pmm_Lauﬁ;dr_ﬂ;D%gt__

In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

YOU MUST DRAW A FREE BODY DIAGRAM [FBD] FOR EACH PROBLEM INVOLVING FORCES

YOU MUST START EACH PROBLEM ON A NEW PAGE

waea

1000

Problem 1 [150]
Textbook Problem 4-31

Problem 2 [100]
Textbook Problem 5-10

Problem 3 [150]
[Textbook Problem 5-13

Problem 4 [199]
Textbook Problem 6-2

Problem § [15@
Textbook Problem 6-30

Problem 6 [200]

Prasent your all calculations in a table. You should |
Using ONLY 2 sub-areas shown: ProV100 #ample caloulation as necessary

a) Determine the centroid
[m] for the section [dark
areas].

b) Determine the Moments of
Inertia 4] about the x- and
y-axes

C) Determine the polar
Moment of Inertia about the
x- and y-axes [m¥).

T T

s Lk

Problem 7 [150]

The magnitude of force P is 5500 Ib.

a) Determine the reactions at the supports. Ras, Ray (at support A} and Rey (at support B) in [bs
b) Determine the force [Ib] in each truss member and state whether it is in tension (T)

or compression (C)
e e ——

Scale: 1 unit=111|
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Rzm PRAIRIT VIEW Department of Civil & Environmental Engineering
CVEG 2400P01 Statics & Dynamics Fall 2021
Dr. Nzewr Homework @3 Assigned: 11/27/2021

# N .

Chapters @8 & 12
SUBMIT THIS as cover sheet with your work Name {PRINT) Ke“ Vled\ll DW

Instructions:
In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

GRADE =
{

1000

YOU MUST DRAW A FREE BODY DIAGRAM [FBD] FOR EACH PROBLEM INVOLVING FORCES
YOU MUST START EACH PROBLEM ON A NEW PAGE. USE 8.5” X 11” Englneering Paper.
WRITE ONLY ON ONE SIDE OF PAPER

SEE HOMEWORK GUIDELINES

Problem 1 [200]
Textbook Problem 8-4

Problem 2 [300]
Textbook Problem 8-16

Problem 3 [200]
Textbook Problem 12-12

Problem 4 [200]
Textbook Problem 12-20

Problem § [300]
Textbook Problem 12-52
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0.360T - 0.1132Ng -a.5Ne =
0.8leT - 0. 013N

zFJ:O} ~3500lb +Na. 4 Tsin30°+ Nptws 20°- ApNssin30°= 0
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7 BN Department of Civil & Environmental Engineering
CVEG 2400P01 Statics & Dynamics Fall 2021
D, N2ewr Homework @3 Assigned: 11/27/2021

Due: Tues. 1at10: 5
Chapters 08 & 12
SUBMIT THIS as cover sheet with your work Name [PRINT] L_mﬁ_%ﬂggbﬁ_
Instructions:

In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods. N

GRADE =

[ 160 ]

1000

YOU MUST DRAW A FREE BODY DIAGRAM [FBD] FOR EACH PROBLEM INVOLVING FORCES
YOU MUST START EACH PROBLEM ON A NEW PAGE. USE 8.5” X 11” Engineering Paper.
WRITE ONLY ON ONE SIDE OF PAPER

SEE HOMEWORK GUIDELINES

Problem 1 [200]
Textbook Problem 8-4

Problem 2 [300]
Textbook Problem 8-16

Problem 3 [200]
Textbook Problem 12-12

Problem 4 [200)]
Textbook Problem 12-20

Problem 5 [300]
Textbook Problem 12-52
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" CVEG 2454P01 Statics & Dynamics

A

MBI  Dopartment of Civil & Environmental Engineering

Fall 2021
Chr. « \Zewd Classwork(1Sep01A Assigned: 09/01/2021
Due: Wed, Sep 01, 2021 {In Class)

Chapter 02
SUBMIT THIS as cover sheet with your work Name [PRINT] H ﬁﬂ)f L.

Instructions:

In all the pl:oblems you must provide enough details and description of the soﬁ:?ilon method to demonstrate your

knowledge of the solution method. A substantial Eorlion of the Eade will be based on your methods.

=
[vXe

100

Using the vector (Cartesian coordinates, i and j ) method, solve the following problem

Problem 1 (a) [5Q]

A ship is pulled into the dack by iwo ropes, which excnt 4000 Ih and 9000 I, Determing 'hf.. liant force.

Va }’wmm m - 7!7% ’1-
. c :& |b§'§pll __'

O) by = how o hs%= homoin hsy
T QIUBTT - 0,840

TR« 87 = (7,792 +23285.1@)T+ (hse0- 2%08. 4203

. 0bR.b s bT.5%;

8=tan"!

RESULTANT FORCE, R = lo Tiﬂ/

R,

b 4

3 - Q--\l,
27 dep .20l + 49008in 30}
> 2T+ hoo d

IRI:"R.’ +R}?

Jb

b) [20] Determine the components of the resultant force, R in the x- and y-directions

| 6l = WTOBTTET = [b7(.5¢ Clb= 10,7335 b
P - - V10p20 b2 - ob17.6-4b.

p>3 b1, 587 :.lj,’ll,S&' ik

RESULTANT FORCE (x-direction), Re= __ |0 622+
RESULTANT FORCE (y-direction), R, = .52

c! [3@] Determine the angle of the resultant force, R in reference to the x-axis

O~ for 157!,58\’ _ gﬁo

\lo 622.5

—

©

ANGLE (RESULTANT FORCE) (with reference to x-direction) =







L PRAIRIE VIEW

BRI Department of Civil & Environmental Englneenr@

e

CVEG 2454P@1 Statics & Dynamics Fall 2021

COr. NZewr Classwork01Sep01A Assigned: 09/01/2021
Chapter 02 .

SUBMIT THIS as cover sheet with your work Name [PRINT] Ab\\\\ TQEY\CW\

l.n all the problema you must provide enough details and description of the solution method to demonstrate your

knowledﬁe of the solution method. A substantial gorhon of the Ede will be based on your methods.

GRADE =

e

100
Using the vector (Cartesian coordinates, i and j ) method, solve the followmg problem

Problem 1 (a) {50]

A ship is pulled into the dock by two ropes, which exert 4000 [h and 9000 $. Determine the resuhant force,

€, = 4090 cas 30"+ 9000 Sn 30
/umh Fa-; Qoﬁo‘m (A 4000 S\ ,“So

] H ' = 2 2

NP g IR ,fn, +R,
i U0 [y * B=tan” R
—~ R,

C - g\ wmwwy R+ 4500)

;t 898 t 282819
RESULTANT FORC R }{ r 13 491 ,’l

b) [2@] Determine the ents of the resultant force, R in the x- and y-directions
(TS
RESULTANT FORCE (x-direction); 106331

1b
RESULTANT FORCE (y-direction), R,, = 1 3% 1b

c) [30] Determine the angle of the resultant force, R in reference to the x-axis

' 7
Lo.> /-

ANGLE (RESULTANT FORCE) (with reference to x-direction) =
~
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Department of Civil & Environmental Engineering

w7 h PRAIRIE VIEW
“A_‘_f\' AEM UNIVERSITY

@ CVEG 2454P01

Statics & Dynamics Fall 2021
. NzZewe Classwork01Sep01A Assigned: 09/01/2021
Due: Wed. Sep 01, 2021 (In Class)
Chapter 02
SUBMIT THIS as cover sheet with your work Name [PRINT) M&on
Instructions:

In all the problems you must provide enough details and description of the solution method to demonstrate your

bnowledge of the solution method. A substantial portion of the grade will be based on your methods.

GRADE =

100
Using the vector (Cartesian coordinates, i and j ) method, solve the?ollowing problem

Problem 1 (a) [50)]

A ship is pulled into the dock by two ropes, which cxen 4000 Ib and 9000 b. Determine the resultant force.

v
. /mn "
Yt

0N 45 .
. 000 Ib

(\ \R\ = Rl +2y2

Cx-l'q's,r oS »’

IR[=\‘R12 e R!]

Y

RESULTANT FORCE, R = Ib

b) [20] Determine the components of the resultant force, R in the
RESULTANT FORCE (x-direction), Ry = 5 Ib
RESULTANT FORCE (y-direction), Ry = V4 N _Ib

c) [3@] Determine the angle of the resultant force, R in reference to the x-axis

- Pc’y

ANGLE (RESULTANT FORCE) (with reference to x-direction) = ’\/ E
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RM IREAIRI A LW, Department of Civil & Environmental Engineering

@

CVEG 2400P01 Statics & Dynamics Fall 2021
Dr. . Nzews Classwork@3 2021Sep20A Assigned: 09/20/2021
Due: Tuegday, Sep 3 - P ;
Chapter 03
SUBMIT THIS as cover sheet with your work Name {PRINT] mn@d«M

Instructions:

In all the problems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

(EF)i + (ZF)j + (EF)k = 0 [[ZF =0 V)i oStk CT 5
SF, = 0 | 2)find wevedw oFb=Fy
ZF, = 0 @WMM«W“M 300

A 15 fetall pole is supported by three cables. The
pole (OP)is subjected only to vertical loading
due to the tension in the cables. If the tension in

cable PA, |Fpa| is 500 Ib, determine the tension

[Ib] in the other two cables, {Fpg| and |Fpc].
Also, determine the force [lb] exerted by the

pole on joint P, | Fop|.

@),

(a) [5@] Provide the Free Body Diagram [Hint: Since the cables are tension, the force exerted by the
pole on joint P, Fop points vertically upward in the z-direction and it magnitude is |FOP|]
" wilnply oll pot DY SAOR WS g v (o-R)¥ER
X t-O% + (-V2-0 )1 (0~
A =(+b,712,0) 2 {0k x \‘5\‘3))
; bt -|2J - H
S)e$ &

fn:{ ]

e = (4,2,0 rr’a-—j(q-o)w(u-b){* (et
c =(14,4,0 r“={C|o +12)-15 & :
0=(0,0,) fou = %@-@“(q-o)h(oﬂs)h .
Voo ® 5 -9 +4) -5

b) {75] Determine each of the vector force equations [HINT: Fop = |Fop| k]

Y the ! For.5 (6-6) (00)’
= 6 66l A2i-15K) |76 = |RelU =t Ju
mz‘d.uw Tpa=5 ( fﬂt. ZJ.}/i ) ' |F:3\jf[3+ 5 ) *pc= Foe b 0 ,;{_Lgkgﬁ
A el -2 \Fosl- (2 + B o 5 P
204 2 = 1%8) (p.Azu4 6 57 - 6101F) | B W 397 3 ol
i - _iS Poi(Q. IV Al @A ¢ Lf 20
.F'DA ‘Soo‘b b; ¢ KI -z-a—‘zc = m"L/ /

] | 17810470 + |78lo.rj -\ Fpblo0* ol (5 |52

FORCE vector, Fpy =__ ‘441! j — At j - 812.7b k__Ib %

FORCE vector, Fpp =_Fpo (1221} i+ ¥pufT2[oia) § -he('5/zr2l) b [(RY=

FORCE vector, Fr =_fc [ -qln-ir{g) i (A6l j-Tor(6lao1) b [trgl 7D
i

6 FORCE vector, Fop = N Foy| kK 1b
Continues on next page @ R | Fop \ Up®

- lﬂP\' Page | of 2



O

¢) [59] Provide the EQUILIBRIUM Equations - in equation form with only numbers on the RHS.

SHOW ALL womg]L/ e
oL ’ﬂw ’IFE&HMI} PG)

FDMWM . = 31276 44
75, 3 1+ 151%el | o«vm@i—) i a)u\sdf%
oqp-l (lel PB‘/ fblﬁ'c\”“‘q‘]

i o

é(b > -248.\| + |FPB’;; 3 2_7

op? {1 (s el e

LﬁQ

d) [75] Solve the EQUILIBRIUM Equations USING THE SUBSTITUTION METHOD

[SHOW ALL WORK] @ mﬂmvn Z .
zhfwllfm\
©ﬂfﬂﬂf- @w\uj lml(i) >208.\§ ('g’i)(zwb' (464 !
(2] - %r)mmf = [Feo | () 7 i o fé"ﬂﬁ
] 1 a. ~
NG Meped = 2a3.1¢ (156 sll) (- z;)ﬂﬂrc‘(m )2 o it
(le\( mt »rﬁo/} P 25 15 f(FPG\(O 458) - 284.(] mﬂ 972.13154

041y +O :.li‘; @ (qu fazn-ssBlb L s
’TFPB\ ~:t5o‘%j rpc - 464 le M@

€) [5@] Provide your results
[SHOW ALL WORK]]

Tension, |Fpy|= M

Page 2 of 2






. Department of Civil & Environmental Engingering
{ CVEG 2400P01 Statics & Dynamics Fall 2021
SDr. NzZewe Classwork@3 2021Sep20A Assigned: 09/20/202
SUBMIT THIS as cover sheet with your work Name [PRINT] Ka‘jm Fraemon

In all the px:oblems you must provide enough details and description of the solution method to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

CF)i+ ECF)j+ CF)k=0 gy:g GRADE =>
H- 0 300

A 15 ft tall pole is supported by three cables. The
pole (OP)is subjected only to vertical loading
due to the tension in the cables. If the tension in

cable PA, |Fpa] is 500 Ib, determine the tension
[Ib] in the other two cables, |[Fpg] and |Fpc].
Also, determine the force [Ib] exerted by the
pole on joint P, [ Fop|.

~
(_ (a) [59] Provide the Free Body Diagram [Hint: Since the cables are tension, the force exerted by the
pole on joint P, Fop points vertically upward in the z-direction and its magnitude is |FOP|]

Y

4%

Page®l of 2




6 b) [75] Determine each of the vector force equations [HINT: Fop = |For| k]

50)

FORCE vector, Fpy =40 - 44 § = 29080 | 3710 kb
FORCE vector, Frs =_[FP8 1/7.01 i |FPBI'Y21 2 i—ngB}\SEzltﬂk Ib
FORCE vector, Fec ==/F7c{9/ 14 W14 \FPNA /M. U ]j —IFPC] Mk b
FORCE vector, Fop = O i o i j\4:(3174 k Ib

c) [50] Provide the EQUILIBRIUM Equations - in eq‘tgltion form with only numbers on the Right-Hand-
Slde [RHS] of the equations. [SHOW ALL WORK]
S /R el (FPB[.‘L -|FPcll_. + o =o /

8.¢7 : il ;
:\j’, -9 .88 + 1|~PB{ 1 4 [FPeld . +0=0 L/ _ Z6
7124 X%k
-37.10 - IFPB/!_S_ - |FRO[12. + lFOFf:O /
( a.u 19-@71

d) [75] Solve the EQUILIBRIUM Equations USING THE SUBSTITUTION METHOD

[sHOW ALL WORK, as appropriate}

e) [5@] Provide the final results [Summary]
[SHOW ALL WORK, as appropriate]

; Tension, |Fpal= _.EOL_lh

(( _ @ Tension, |Fpsl=_{49-05 Ip
— Tenslon, IFm|= Mﬁlh
Force, {Fop|=_320.%0 Ip

Page 2 of 2
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C'por&umg
P'.(_JOJD,\G—-\
A%, Lu;“zl 03
C"C"T, Q/O)
) O",O/o,o
_T?ﬁ—%«a’o)i + L'\Z_—63~) H{(o- lS\
Ton ° fzu;- 2y < © g ¥ e
= =z = 20:\=
lrem = V@@ 0™ vis =
Weprs b5 =i —12- ¢

Jo2 2P\ 20 -z

o 12 ¥
Con = LFPAL1gR 7 7 (5%~ "“zp.\za

Foa= 18R 441 T 26, 897 - BT1. 101 \b

—

7Pp= (4-0) F(120)] + (0~ \SW £
Fop= Gt 2y —\SE

Ivesl = VFFzie> =2 Z(ﬁt/

(¥
{5:i\+\2 ')__\5 .

2120 2\ 212




| Treernom |@\ =3 ]Cﬁa,sswdﬂ—

@,

7, = (-4-0); + (9-0)] HOo~1sHw
fpe” —ai ¥ IS w

ﬁrPC\ -—"Viz_kot':_ = — |94 W

- g - .
Wge = + L ) - %
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A S Department of Civil & Environmental Engineering
@ CVEG 2400P01 Statics & Dynamics Fall 2021
D Vzewre Classwork@3 20215ep20A Assigned: 09/20/2021
Chapter 83
SUBMIT THIS as cover sheet with your work Name [PRINT] _Hw4 tes E }(nm £

Instructions:

In all the problems you must provide enough details and description of the solution methed to demonstrate your
knowledge of the solution method. A substantial portion of the grade will be based on your methods.

(ZF)i + (EF)j+ (CF)k = 0|[EF =0 -gs—mm=’-
SF. = 0 300
Problem 1

o (0,0, 1% ) A 15 fttall pole is supported by three cables. The
i pole (OP)is subjected only to vertical loading
due to the tension in the cables. If the tension in

cable PA, |Fpa| is 500 Ib, determine the tension

70) | 11b] in the other two cables, |Fpa| and |Frc].
Also, determine the force {ib] exerted by the

pole on joint P, | Fop|.

%12,0)

tUnit=3p

6 (a) [5@] Provide the Free Body Diagram [Hint: Since the cables are tension, the force exerted by the
pole on joint P, Fop points vertically upward in the z-direction and it ma

™ JET,y 1/3& = (o) 4 (-12-0# (0-d5)k
ﬂ'-: ~12) s

- (’ o - £\ —
Ty = (- l) - 15K Z
Vb= tp, e sz 15 (]
e don' T ! T w2
fu

10p8) =N T4122e52 (48 = (Fo03) + (12-0)) # (0 ~15)Lc
= 24.2Fr = F vz -isk A

= gl (d . tIFoal (2 )it (FP0) (35,) 16
b) [75] Determ@e ﬁgof the vector force equations [leiﬁT: For = |For| k]

o Ml v TR O e 2V g,

Pl 5) 1 ] Gl Il (5.) & @

AE 01 +03 H1Fepl 14
o

FORCE vector, Fpa=___ |4 # 1 — 215U

—372.7¢

i i kK Ib
FORCE vector, Fps = 3. 65 i Be¢B87 j —loe-08 k Ib
FORCE vector, Foc=___ —2473.35 i 243,35 i —355.5% k b
FORCE vector, Fop = A i 9] i GW.5F kb

Continues on next page
Page | of 2



c) [5@] Provide the EQUILIBRIUM Equations - in equation form with only numbers on the RHS.

O SHOW ALL WORK]] O

= =0.30F, ~o42Fp totep, tO =0

: "'"'0- -

A
kL= 0.7 Fpo

e =

CO Ry t0.77F,, 4k, =,

d) [75] Solve the EQUILIBRIUM Equations USING THE SUBSTITUTION METHOD

{SHOW ALL WORK] 160 70
o . | Fpo = #HL22ely,
V= 0,30 (§o0) - 0- 4L Fpg Yo ke, =0 O.uq

O YLFPst 0 Y4Fp, = |60

647 {56 fO.42
} 8 Fa, 4 aqé(.___._. f‘/’6): 3o
‘ O TPty o455, —o 79 0.57Fp, ts0 taqep, =3

o 51 FPy 4 ~ K
O G >
lé) :\O’7g(;00) 7" 0. 7,Ff5 ¢ 0,775‘," + FSP:()

3754071 Fp, 0775y +E - 0, 51 (150)£0 e = 300

O4epe = 2145

0.¢ L/ VL XA

e) [S@] Provide your results 375 v 6'7/(“0)" f0'77f?66‘3)f5'0;0 “;3 =G Ge3)

[SHOW ALL WORK]] 47,7 TE? £ 20 [

Tension, |Fpa|=_500 _Ib
' iF(}f i 6)({0_’5 7| Tension, [Fesl=_I50_1b
= Tension, |Fpc|=_ 4¢3  1b
Force, |For|=_3%0.5 1b

ga~( gL‘_gu)n/
at gdar ansaer

YO,L{,. HsfS (pore € C
( D(,Dn?% See frow ;L,W arrelte

O 9,

Page 2 of 2
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