ME 270 — Summer@)Exam 2 NAME (Last, First): SoL OTIoN
PUID #:

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

Signature:

Instructor’s Name and Section: (Circle Your Section)

Sections: J. Jones MWEF 9:50AM-10:50AM (Section 001)
J. Jones Distance Section (Section Y01)

Please review and sign the following statement:

Purdue Honor Pledge — “As a Boilermaker pursuing academic excellence, | pledge to be honest and
true in all that | do. Accountable together — We are Purdue.”

Signature:

INSTRUCTIONS

Begin each problem in the space provided on the examination sheets. If additional space is required,
please request additional paper from your instructor.

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 clearly presented.
Also, please make note of the following instructions.

e The allowable exam time for Exam 1 is 90 minutes.

e The coordinate system must be clearly identified.

e 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 must carefully delineate vector and scalar quantities.
Please use a black pen or dark lead pencil for the exam.
Do not write on the back side of your exam paper.
If the solution does not follow a logical thought process, it will be assumed in error.
When submitting your exam on Gradescope, please make sure that all sheets are in the
correct sequential order and make sure that your name is at the top of every page that you
wish to have graded. After uploading the exam, be sure to assign each exam page to the
appropriate problem in Gradescope before submitting the exam. Do not assign the cover
page, any unused blank pages, or the equation sheet to any problems.
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PROBLEM 1. (20 points)
1A. Given: A 200-Ib cabinet is 7.5 ft tall. Its gravitational center is shown at point C. The coefficient of
friction between the cabinet and the floor is 0.25. ( 5po1v\+'s)

Find: Without disturbing equilibrium, how large a force can be applied:

a) To the right?
b) To the left? JLftl, 2ft '
E";_ﬂ,_,j_g:ﬁ(s} + W (2) :

v

-: P-,—"— 200 (2) Ib 5 ft

Zhy-o: N-w > N<7

ST e
P W (easeey P it
Left E

Ps-— /H_;/\/ é)zs\(zoos l C)“)S |

Puadugne = DO Ibs (25 pts) Pradiese = _FO_ibs (2.5 pts)
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1B. Given: A crate weighing 200\ is held in place by a rope passing through three pegs with an
applied force P. Assume the coefficient of static friction is Us = 0.2. (5 points)

y
Find: Determine the total combined angle of wrap l

of pegs A, B, and C (8, + Bz + B¢). (2 pts)
X
Determine the smallest force (P) for which the r‘ -200 mm ——200 mm —

system will remain in static equilibrium. (3 pts)

= _.___A
é/‘l 8 @6 1 @C = /3501“70“# /350 2()O‘mm
- 340

= Z71 rodiems

2 (.28 resdians
T Ms(BatRe @"B
.._."-‘- = €.
g "

T.= W= 200 lbs.

500 .2)( (..2.&3

Ts

oy
-

—]—'s:: 200 :lS?’.ON
3.511

B

(Ba+ Bs+ Bc) = 6-2—8 radians (2pts) P= 54.0 . N (3pts)
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1C.  Given: A angled gate ABCD is supported by a pin support at A and a roller support at D. The gate
contains fresh water (pg = 62.5 Ibs/ft®) and has a width of 2 ft (into the page). The total weight of the gate is
2400 lbs with each panel (AB, BC and CD) weighing 800 Ibs, uniformly distributed. (5 pts.)

Find: If the water depth is known to be d = 6 ft, determine
y

e The magnitude of the equivalent force Feq produced by the water on gate ABCD. l
e The magnitude of the reaction force at D. .

PA:: ej”'\k\: Gj(d\ -:((92.5;;)__‘,5)((0%.\ %ﬁGﬂw—»
= 375 lbs - o

Fo= L (4#\(3?5!—73”;‘&\)(2% I LT

HM
=

ZMy=0 = 800 (3)+600 ()
- b\((llﬁ% - ZZED(Z) 800 lbs

22 5ks. j . Boolbs |

4
>
" I\

2725 lbs (3 pts)

Fo=_ 2230 Ibs (2 pts) D,
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1D.  Given: A wedge is used to move a cylinder of weight Wc up an inclined plane. Friction exists on
all contact surfaces as shown. Neglect the weight of the wedge. A force F is applied that the

wedge is about to start moving forward. (5 pts.)
Find:
®

On the wedge and cylinder artwork provided, complete the free body diagrams (FBDs) of both

the wedge and the cylinder (4 pts).
If the force F required to lift the cylinder was F = 100N, what would this imply regarding

whether the wedge was self-locking? (1 pt)

— e — —

Tmpending Motion

Wedge = Self-Locking Not Self-Locking




ME 270 — Summer@ Exam 2  NAME (Last, First):
PUID #:

Problem 2 (20 points)

GIVEN: The truss A-G is loaded with a force 6 kN at joint B, a force 3 kN at joint D, and a force 1 kN
atjoint F, as shown. The truss is held in static equilibrium by a pin support at A and a roller support at

G.

4

§6 kN ie:k;\l kN L
.QB. o) ; F

20T

i 3m

el

L\o -0 :
*'** 3 m—*’
FIND:

a) Draw the free body diagram of the truss (2 pts). Determine the reactions at A and G. Express
the reaction forces in vector form. (3 pts)

ZM=0= -6(3)-3(¢) -4 e sl AW
+Gy (9

Ga EMS 2 LD s
= e

o
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b) List the zero-force members below. No work needs to be shown.

IZero-Force Members =  BC, ) EG6&

(2 pts)

c) Use the method of sections to find the magnitude of the loads in the members BD, BE, and
CE. Clearly state if the truss members are in tension, compression, or zero force. Include a free-

body diagram and specify the units. (9 pts) ém I
o R
:FEE 3w
Ax=0OkN - Sie

3 g ek
Tﬁas S5kN i

ZMp=0 = -5() +Re(® >|Rc= 5k

2 =0 = 6(3) - 5(¢) ~Fap (3) » [Fen= -,

?fa:lq = 5 -( - Tee cos45° > |fap=-l.44N

Fep= 4: M Tension
FBE=/'+/4‘ k” Tension Zero (circle one) (3 pts)

Fece= 5 kN Compression  Zero (circle one) (3 pts)

Zero (circle one) (3 pts)
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d) Use the method of joints to find the magnitude of the loads in the members AB and AC. Clearly
state if the truss members are in tension, compression, or zero force. Include a free-body diagram
and specify the units. (4 pts)

Fag

Au*OH¢{A£7
- —

Fhe

ZL’A:O‘-: 5 + ‘FA.BJIV\ZI'SO

FA—B = - ?.Oq‘@

-F0F

= 'FA_L + -F-A-B LBS 4‘50

o o= Sk

N
<
i
O

Fag = i, 0 % Tension Zero (circle one) (2 pts)
Fac = 55 k Compression Zero (circle one) (2 pts)
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PROBLEM 3. (20 points)

Given: Frame A-F is loaded with two applied ‘+~ 2.5m—=
forces and a couple at D as shown below. _Aa 10kN
The frame is supported by a pin at E and a ? ‘\\
roller support at F. ol \\
Find: | NN |
a) On the art work shown below, T8 lsiﬁ\ﬂ\m D
complete the overall free body Bl \\\\ 5kN
diagram. (3 pts) 2m \\_\
\.\\‘\\
il O R

b) Solve for the reactions at E and F and express the results in vector form.

BC=l.5m

S %%H\(

ZMg=0= -(0)(28 -2(2) +5 +Fa(3>
Zheo = B2 o [Ber-24]
L BEN

y AR o Fa’-}';:%"lo ::Dfa'zz-kﬂ
E=(—2. )Hi+(_2 )7 kN (3 pts)
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c) On the art work provided below, complete the individual free body diagrams for each individual
member (3 pts):

FBD 4
>
FBD 2 FBD 3 ¥
p%, A% B |15m
1 o
AL AY B K
2Zm 0
<
Bx |}
2mis
o i |
Ex
=2 kN
= BkN
d) Solve for the internal forces at pins B and C on member BCD. Express the resultant forces in
vector form.
FRD 2 -2kN B 4k N
M4 =0 =-Bx(2) +Ex(4 = S5
Fbo4

;ﬂ_g,i@‘ —Ba(l;% ——*IDéB 4—5 83:"3.3%‘

TR0 = Bx +Cx +2 |Cx= m

T
- 3.33k

(Bonaco=( 4 )i+(=333 ); kN @dpts) (Clneco=(_2. )i +(J3:33)j kN (dpts)
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Exam 2 - Equation Sheet
Buoyancy
Fg = pgV
Fluid Statics
p= pgh

Feq = pavg(LW)

Belt Friction

_T_L= ehB

S
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