ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #1

Problem #13
M= [500N-m  P=?2 Ogec=?
[Solution]

Use piston, rod, and cronk toge'd\er 0S -ﬁ'ee bod\/ Add wol(, reaction
H and bearing reoctions A, and Ay

'P
I}Z/"‘\f-\ =0 + L H
(0.280m)H — [5P0N-m=0
H= 5.357/XI6° N

Ac
Ay
Use piston alore as free [:;ocff_ Note that rod +s 0 'bk)o—ﬁ)rte.
member s hence , the direction o]( force e ¥s known . Draw

the force triangle ond solve for Pand Fgo by propartions
{- {zooz+6‘o” = 208.8| mm |P f.
ey |P
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o P= 2Rx535TIX0°N = (TS XI°N =[[TSEkN]  H
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b Fec _ 208,
( H= =

s Foe= 288k 535 Kj03N = (9 644 KION = 13.644 kv
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Poblem 115
T= 30 kb, L[=°?

(Solution]
There ore 'ﬁmr separate (reas ofglue. Eoch area MUST tronsmit
hotf of the 24kN (aad. Therefore

F=[2KN = [2XID°N

Skear;nj stess th glue T=3vokPa= oo Xlo* Pa

f:{_ A= E - 12XIPN
v Joo X [0* Pa

[et 4= length of glue greo and w = width = (0 Wm=0./m

A=tw o =4 - ’5§{f~3m= (50X 10 3 m = |50 mm

L:Zf-{-gﬂf = 2:[5omm+ Smm :

%bl&m I.3Z
Qu= 4%MPs. P=I6KN, FS.=?

(Solution] |
Use member ACD o5 a free bodly and note that member BC 5 a
two~force member.

+‘\) MA: 0 A

(4Somm) Ry = (Goomm)P = 0
% s P 6°°xf6|<N 20kN

= I5X167 ny

c

e L _ _20KION __ _ -
Upe= 132 A Grmy@smmy 2033 N/ = 3333 MPy

Ou__ 43omp
Factor o‘f %{etj -ﬁr P EFo= B~ i, 5 360
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]bbltm f~40=
Fu=25 kips, FRS5=32, P=?

fsofution]
Use member ABC 05 @ fr@e bod)/ and hote that member BD
13 0 two-force member g‘f“'P By
HMe=0 A
(Pars4s")(Zoin ) +(Psindo (150 )
~(RpGs30") (5~ (Fepsw30* )(121n) = 0

> p= [5Gs30+ |2 S5in30°

P et o (0 = 058216 Foo

fllowable (od Afor member BD s

F:Fu:ZEF"PS_ :
BD = e = T.3125 Kips

. Allswoble [ood  P= (0.59216)(T8(25 Kips) =55 Kirsl




