Part A solution

1) Determine the force in each member of the
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SOLUTION
Free body: Truss: IF,=0: 4,=0
Due to symmetry of truss and loading,
.—7 . " —
4,=G= % total load = 6 kips T g B
: F F 6 ki
Free body: Joint 4: ;‘B = ’3“ = lzps F,z=750kips C 4
A 3 .
. AR F,.=450kips T 4
7-4% 3/
5/)a = 45 o kips
3
A T _Ac ¥
A ‘I= G Wips _FAf-
Free body: Joint B: F’;C = F’;D = 7'5:11)5 Fye =7.50kips T <
Fyp, =9.00kips C <«
Free body: Joint C:
=7.5 kv
EBC. 7.5 P> « f"
/
ANS 54 Fop=0 4
3 3 £
v % 3
Eet5kes [© ATF =0: Fop —45-2(15)=0
G ks
+1 Fep = +9 kips Fop =9.00kips T 4
Truss and loading is symmetrical about ¢.




2) Forthe given loading, determine the zero-force members in each of the two trusses shown
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SOLUTION
Truss (a): FB:Joint B: Fp; =0
FB:Joint D: Fp, =0 '%
FB:Jont E: Fy; =0 L%
FB:JointI: F,; =0
FB:Joint I: Frpe =0
FB:Jomnt G: Fy =0
FB:Jomt K: Fy =0
The zero-force members, therefore, are Al BJ,CK,DI EI FK ,GK <
Truss (b): FB:Joint K: Fr =0
FB:Jomt O: F,, =0
The zero-force members, therefore, are FK and 10 4

All other members are either in tension or compression.



3) Determine the force in members EH and Gl of the truss shown.
(Hint: Use section aa.)
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SOLUTION
Reactions:
Ax 0
AN s s5t | 1si |is
(& SENECATLN o
Ay 12kips 12kips \2kips ~

XF,=0: A,=0
+)EMp =0: 12 kips(45 ft) +12 kips(30 ft) +12 kips(15 f) — 4, (90 f) =0
e Fen A, =12 kips|

16 & +T2Fy=0: 12 kips —12 kips —12 kips —12 kips + P =0 P:24kipsT

F*__wﬁ_ﬁ_l Fr +)EM, =0: —(12kips)(30 ft) — Fypy (16 1) = 0

12 kips Fpy =—225kips  Fpy =22.5kips C 4
FL3F, =0: Fy —225kips=0 Fy =225kips T 4
Fur o A, =0; A =12.00kipsf; P=24.0kips!
IH F +)EM, =0: Fy,, (16 ft)— (12 kips)(15 ft) + (24 kips)(30 ft) = 0
B! . :
1] “— \ P Fyy; ==33.75 kips Fy, =338kips C «
R E20 ML
) +.¥F, =0: 33.75kips—F, =0

I2kips  12kips 24 kips
Fy; =+33.75kips F; =338kips T 4



AY

Using the method of virtual work, determine the magnitude of the couple
M required to maintain the equilibrium of the mechanism shown.

Assume mewmbers are mex’gh{:\ess
1> ldeahfy DOF — O (por=1)

‘Q> Deaw the o\eﬁeoked C’Onfu%

by inducina virtual o\'\sPlacemenT

©O — &+506

2y lo\enh'?-j Lorces that do

non-zero virtual woork

Force :
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COUP\e : M

Focces A, Ex, Ey,ancl Hhe

internal forces are wovkless

4> Cheose o csys and determine SID

Choose origin at E  with the cayg ghown in P{au're

Yo

\l

A~
Xp €2 + Yy §H

3Lcos® €x + Lsin@ g,

SgD - C—Blsfn@ éx + RcosB §y) SQ



5> ExPress the virtual work OF eoch Q—ome and couple in the

PVW equation in terme o@- SCI, (here S@)

Sw P.%x, + MS§O

(Pé_‘x> . C-Bksfn@ §x + RLcosO® gy) N

+ M&8

G- 3PLsin® + M) §6

6) Foctor out Hhe comwmon d\'sr:lacemeni‘ Pormm all Hhe 4@-rms)

and solve v Hthe uUnknown fovce o couF\e_
oW = 0

= _ 3PLsin® + M = O [ SO s arbfhmy]

=> M= 3PLsin®




57 A 10-kg block is attached to the rim of a 300-mm-radius disk as shown.
Knowing that spring BC is unstretched when @ = 0, determine the position

A kg Of positions of equilibrium, Us§n2, PVW™
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3y Draw FBD of the virtually

dis Flac ed conf—l‘au-ror\-\'cn.

$S — virkual deflechon o? sr.:u-fna.
1 . Undeformed
S0 = 1 votahon oF He DOF poston

3> Tdenhfy +he forces that do mnon-zero viriual wark

w = —mg §5
conservahve -Por-ces = can vse T =0
q

E = -ks g

[)Oeiahl: o?- e Qdisk dees ne virtugl work

4> Choose a coovrdinate Sgs{'em and determine +total Pal-en’h‘a'l

energy in tevms: of virtual disp at pDoF ‘g/

gPrin% 3 VS = —;— kga

Block : V= mgy



| W=mg

Tolml PE, V(&)

Ve + V,

ks? 4+ ™mgy -

n

a
=

PR
L k a®6" + mg bcos®
2
Undeformed
position F=ks

|

5> For ctahc equililow‘um) set AV(@Q) = o
9

de

= sin@ = ka* g
Y’na’o

Lolve by brial & evrovr for @ = Q= 0-302 vod



