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fPlease PR rVf)

Please review the following statement:
I certify that I have not given unauthorized aid nor have I received aid in the completion of this exam.

Signature:

PUID #:

lnstructor's Name and Section: (Gircle your $ection)

$ections: J. Jones MWF $:S0AM-10:50AM (Section 001)
J. Jones Asynchronous Online $ection (section y01)

Please reviow and slgn the following statement:

luro.u* Honor Pledge - "A$ a Boilermaker pursuing academic excellence, I pledge to be honest andtrue in all that I do. Accountablo together - We are purdue.,, ' t-.- --

$igneiure:

INSTRUCTIONS

Begin each problem..in th.e space provided on the examination sheets. lf additional space is required,please request additisnal paper fl-om your inetructor,
work on one side of each sheet only, with only one problem on a sheet.
Each problem is worth 20 points.
Please remember that for you to obtain maximum credit for a problem, it must be clearty presented.
Also, please make note of the following instructions.

r The allowable exam tirne for Exarn 1 is g0 minutes.o The coordinate system must be clearly identified.r Where appropriate, free body diagrams must be drawn. These should be drawn separately
from the given figures.

. Units must be clearly stated as part of the answer.. You rnust carefully delineate vector and scalar quantities,o Please use a black pen or dark lead pencil for the exam.r Ds not write on the back side of your exam paper.
lf the solution doas not follow a logical thought proces$, it will be aesurned in error.
Whan eubmitting your exam on Gradeecope, ploaee rnake sure that all shests are in the
correct eequential order and mako sure that your nam6 is at the top of eyery page that you
wish to have graded. 

- 
After uploading the exim, bo sure to aseign each exarn page to the

appropriate problem in-Gradescope before subrnitting th* exanr. Do not aseign fhe cover
Fage' any unused blank pag6s, or the equation sheet to any problems.
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ME 270 - surnmerJExam 1 NAME {Last, First):

(Pleaae PRN|, PUID #:

PROBLEM I {20 points}

1A. A L-shaped bar ABC subject to two forces and a rnoment as shown in the figure. Determine an
equivalent force-couple system acting at A where Fuq is the equivalent force and (rVnluq is the
equivalent moment written in vector notation, (S pts)

10lbs,

{lofl + rne{*r
t_-\

*\ci -,20j ) ;

Fn 1ZF"
b

= l}i, Jsof*,?oJ"lh

{fr&=rfin=+t{,oT
e tt,,& 3d0E

F.q=(*JQ0 li *L:.13Q-*t7 ruslepts; (a7r)*q=t-_&.lAj E rt-rn*(3pts)
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ME 270 - Summerf Exam I

{8. A 500-lb cylinder D is held in static
equilibrium by cables AB and AC. lf the
magnitude of the tension in cable AB =
300 lbs, determine the magnitude of the
teneion in cable AC and its angle (0) to
maintain static equilibrium. (5 pts)

L4,'o fsm\ *-Tr* co$A

.'. T*c {oS S: L4O

HAME tL*et, Firot):

{Pleaee PffiNn PUID #:

L
=a-!- 5

E*$. = $flao) *pinb -sao

,'. kln S= 5oo'lDs 3ao

trt'A- .farlg*
Tgu6
ta$ b* q,

*,
3

+ 0=.J*-&)

3eD _
F-

zJ4o

O = 53, l3o

Tk-= W =
foS 5')' lf

4 oolhs
Wu = .foolls.

Tec = .4b0 -- -*ror (3 pts) o - 53,t3 Degrees (2 pfs)

Tec

Ttg =3oo lbr
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lC. The circular cutout ghown has an
area of 12inz. Using the method of
composite parts, determine the y-
centroid (Yc) about the x-v axis
orov-idad. lf the circular cutout was filled
in, would the y-centroid ehift up, remain
the same or shift down? (5 pts)

Trin*glg tf*tut
5t".rL IL

+g

t{AltlE {Laet, First}:

fPleasa PHNI PUID #:

ttc (,")
-L
-l
oLtral {- -lL

-

4b:.,t

Anr ( l"\ = A, $., + A" g.. + llr U.,

= /a{-A ++8{-} + IL (4rLf ga

3c
:-E=

+8
' l,S

A " 48 _ ina {2 pts} (}"} = - l,
," = @ Remain the $ame shift Down (cirote one) (I pt)

in (2 pte)

.*--'..--*--8 in...."-.-....-..-
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(Please PruNn PUID #:

1D. Using the method of integration, find the area tA) and the x-centroid {xc) of the shaded area
about the x'y axis shown as a funclion of constants a and b. Also, by observation (i.e., no calculations
are required), if constants a and b are equal, will Xc be larger, the same as, or smaller than !c? (5 pts)

/i"b ,1" 4

A7 | d,ax 'l
flPo r1,=f,x3 o --

n=lbff: =l?o-gr)ax 
H i,T

"'. {?) *u= # + -."W{*)

fiz unitsr (2 pts)

Xc=fc{rfc}: xc}yc
units {2 pts}

{"= *b
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PROBLEM 2. (20 polnts)

Given: Angled bar ABC is loaded with a
point force, a couple, and a distributed load
as shown. The triangular line load has a
weightlunit length of I|00 N/m at B, The bar
is held in static equilibrium by a fixed support
at A.

Find: a) Determine the equivalent force (Fun)
for the distributed load and its distance from
A (xeq), (3 pts)

NALE {Laet, First}:

(Please PflNn

L_-

PUID #:

l-rl{,i- Zw +\* V*fr
:*ru

b) On the afiwork provided, complete the free body diagram for the L-shaped bar.
Use F6qdeterrnined above in place of the distributed load on your free body diagram. {B pts)

) = i er.") (+a: Nl,l = aoonl

e tr,"l
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(Please PRINI PUID #:

c) Clearly write the equilibrium equations and solve for the reactions at the fixed support A in vector
form, (12 pts)

Z p{* E o = M* + lzoo * {,aa (4 * t{6u0)4 -$/*4{4

:, M* = * IZOO + 7W * la"m *Zc{b

ZI*=O
__- "4

r* Ao * *(nod

/trx =
* SooN

? dh tbo- ${s'4

d) lf the distributed load were removed from angled bar ABC, what qualitative effect would this have
on the magnitude at the reaction moment at A, {No work need be shown.) (2 pts)
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NAIT E (Last, First|:

fPleaee PHNI

PROBLEM 3. (20 pointe)

GIVEN: A pole of negligibte
weight is held in static
equitibrium by two cables, BC
and BD, and a ball-and-sockel
$upport at the'ground A, A
1000-N sign with e center of
rnass G is supported by the
pole. (Hin!: Point E is on the
line of action of the center of
mass G of the signi.

a) complete the free body diagram of the pole u*ing the artwork below. (2 pts)

ME 270 * $ummerf Exam I

PUID #:
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{Pto.t;ss PHNI PUID #:

c) Oetermine the maqnitude of the tension in each of the cables BC and BD. (8 pts)

f mA*6 = (Au xfiA + (n x Tiu) *F* t* toooQ a

s= lt f)*{*r-ffi-eE)T! +[e*r-f-a= -tf*qt'il
#at x -,",oA

$* (3r$*I *$ r*r?) n(*; [ * 3 EbT) + C'l",or)

yl*=o = -h11,, +$-Gu =) Tet'aTel

.'. *fuU + A-T[L = lo00 +
'Jhc* z1a s aftsoil -lqooNl

b| Write expressions for tension vectors 0( and BS acting on the pole using their unknown
s magnitudes and known unit vectors. (5 pts)

"* 
x. i r,o,a\ -i;,i,A/fW B Qai -usi *UaE

TsD, = *L, o ) l) -{0, a*r A /ffi' a'?sf - $ il *#sE

Tsc=lfu.l-t( * fr )t+L*_:elp_1i*q+4s .1frl

Tuo=li*rl .t( -zl3 )t*( -?s, )i+( tl& i?l
Applied Loarl= 10001V - t( .P-. ) i* L*-.-*-e._ )? * f : "J"- i frl

(2 ptsi

(2 pts)

(1 pt)

lf*
lf",

=dos tNI

tffl

(a pts)

(4 pts)* 3eo
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(Please PmNn

d) At point $ determine the reaction force in the z-direction t4* J {s nts)

PUID #:

ZFr= S n
- '2** A{&oE } * terfr *o* -rooo

fir= 5?)o r,r

e) lf cables BC and BD were limited to a load of no more than 800N, what is the heaviest sign that
could be supported without exceeding this tension limit? (2 pts)

'l-#ffal

JAI*,,**

lc'*.*

W***
6*ry.
1000N

trmry
:- fr

'i'tr-r+x=)

| (rA
or WWx-

(ru4OS : I3 33/{
&$()

Wnra* = I (2 pts)
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blstributod Loade

% : J'w(x) ox

xqo = J'x w(x)dx

Centrolds

NA[{E (Lqat, Firot}:

{Please PRrt f}

ME 270 Exam 1 Equations

I*.,A,
iv = -.:--"fA,

i

y=

ln 3D, x:

PUIO #:

Iy.,A,

Ia,
i

x= i19^
Ioo

Ixou
lm-

I ".,v,

Iv,
i

li=
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