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Unified Quiz 2M
October 13, 2006

+ Put the last four digits of your MIT ID # on each page of the exam.

« Read all questions carefully.

+ Do all work on that question on the page(s) provided. Use back of the
page(s) if necessary.

» Show all your work, especially intermediate results. Partial credit
cannot be given without intermediate results.

+ Show the logical path of your work. Explain clearly your reasoning and
what you are doing. /n some cases, the reasoning is worth as much (or
more) than the actual answers.

+ Please be neat. It will be easier to identify correct or partially correct
responses when the response is neat.

* Be sure to show the appropriate units. Intermediate answers and final
answers are not correct without the units.

» Report significant digits only.

» Box your final answers.

» Calculators and hardwritten “crib sheets” are allowed.

EXAM SCORING

#1M (25%)

#2M (25%)

#3M (25%)

#4M (25%)

FINAL SCORE




Unified Quiz 2 - Materials and Structures (Q2M) MIT ID#
October 13, 2006 (last four digits) > © CLTT O/

PROBLEM #1M (25%)

The 40-meter long structure, depicted in the figure below, is supported by a roller 10
meters in from its left end, and a pin, 10 meters in from its right end. It is subjected to a tip
load of 1000 Newtons (downwards) at its left end and by a mid-span load of 5000
Newtons (downwards).
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(a) Determine the reaction forces at support points A and B orindicate all information
available to determine the reaction forces and the additional information that is needed
to fully determine these forces.
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PROBLEM #1M (continued)
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(b) How does this change if the structure is replaced by an 8-bay truss, as depicted, of 5
meter by 5 meter units? Explain clearly.
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Unified Quiz 2 - Materials and Structures (Q2M)
October 13, 2006

PROBLEM #2M (25%)

A set of three forces acts in the x,-x, plane at node points in the depicted 5 meter by 5
meter grid. The force vectors and the (x,, X,) points at which they act are as follows:

Ax3
E,= (-5N)i, acts at (5m, Om)
EB= (3 N)i_1 - (2 N)i_3 acts at (-5m, Om)
Eo=(-10N)i, acts at (5m, 5m) 5mI .
5m1
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Determine the force system acting at the origin that is equipollent to this force system.
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PROBLEM #2M (continued)

ﬁ[rM(Qo7: - /\/'W“\ CR R

/ -
(Nt erc,&cysj,, cn S2ner 2 0755 d&"ﬁ\r\iyé‘f'l/udf 0 T
Jof LN oxu‘wacw(m\,» +<5)

Suwvwkﬁ’\.%"\'a’: ?ﬁ - («9 /\/)‘\, + <\ (;)./\/)_(3
(0,5) -

MCO{O); '\4'0 N via

(b) Can this system be put in equilibrium by applying one force at any one node of the
grid? If so, what is that force and what is the location? If not, explain why not and how
many forces are needed and how these forces and their location can be determined.
Clearly explain your reasoning.

One —&Y@MT/L\M e et PO & vvxo-(fw‘ﬁ»:k&—hd
@(Z\Pofr;-f@d/\yu:f‘l-w\- “ﬂyﬂ—%‘v\,}/{,{@.—:uw\_ -n/v;‘f -

Tt wvoaAdd anoud o @‘f‘af'wfor\«‘/‘wl«@wg (

wounld cour2 J,xo\c:f-&z flae of,h [Ny Y muvu\w‘/' ;
M = 40 /\/ N~ C_)'F .
o S v [,ch,ﬂ«%wc{/' ie dnne v Thh ahlﬁrp\‘\l

IV\JP»Q <%

T con \,&w/%/mbg,m 74*»'&&7( o e

&’{—Ma o 1—(?.»\/\@»/’( {of /\/OWLMMKJC'&‘-WZ\
eLadr Ty ~vonde oca~dd Aoy oPen R m&l_/u\[%‘ﬁ.—»—
s~ irdeoT Tt WA VoAl TD eds e AA= LONV wn.
Vo Flee Firoo At T T 7§W7LMQL_ o e B
mnte %'”"‘*Nhacﬁ*w wvjy/uw(r«ﬂf caindrd A0
(/é\“"fk cm 7{\& vat«// M

= ,szuu 255 non aodn tnd




Unified Quiz 2 - Materials and Structures (Q2M) MIT ID#
October 13, 2006 (last four digits) ColATIO0N S

PROBLEM #3M (25%)

The following truss with various triangular bays is loaded at one tip by a load P as shown in
the figure below.
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(@) What is the “class/category” of this structural configuration (Dynamic, Statically
Determinate, Statically Indeterminate)? Clearly explain your reasoning.
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PROBLEM #3M (continued)

(b) Determine the load in the horizontal bar of the truss labeled “M” (highlighted in the
figure) orindicate the additional information needed in order to determine this load.
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PROBLEM #4M (25%)

A collinear, three-bar system, with each bar of the same material, area, and length, L, is
pinned at each end, and is loaded at the junction between the second and third bar by a
load, F, acting along the line of the bars. This configuration is depicted below.
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(@) Set up the equations available to determine the reaction loads.
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PROBLEM #4M (continued)
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PROBLEM #4M (continued)
(extra credit)

(b) Determine the reactions loads orindicate what additional information is needed to do
such.
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