ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #2

Prbb[wm 2.1

Given : a Steod rod L=22m; E =200k
& < ramm whe P=e2s5eN

To Find: @) —+he smodloxt deameter of
b) +he W'G/VPM% o

FBD Ponet Y—ezf/w'reeq
FPu: I8 o= L
Solution *

2 L ' PL (8.5X10) (2.2)
a === 1 A= —
@ : AE A ES (200%10" ) ( h2%10°

A:g—oll '! O(: 4A |4 (7792 xp7%) :?.?5)(/0"3”1
L g7

= §.96mm

i = 72.92 X1p b m>

[b] P = ‘(ff?jlf;o“" = /0?.’ X/O‘ FQ = /D?-.‘ MPO.
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Problom 2.6

Giwn : o vod with o= in. s subject Lo o temtim frre P=17kps
V=03, E =29X00°psc, L= &in

To Fud: @) +he elongection ajL the vod I

\by the chamge in dicuneter 4‘3
FBD: s = Ik

FPU: 0':%' 5&”'2: Gy
Solutim ¢

P=17kps = (7 x10°, [b

A=Fd = T(5)> = 060133 in?

P R s
= = ———— =28, 27 M) P
A 060132 a
ST 282907 974 9xip7
& = E =~ 29 xupt

W §= [ S = (80) (9749%07%) =7.80%07 in = 0.00780 i,

"
"

lJﬂ 5;
§

- -6
—P3x = = (03 (974.9x107°) = ~2R.5 X0

1]
l

- o = TS ",
005} (.._;L) (-292.5 %107°) = 256%107°% 1n = =0.000256 in.
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Proflom 2. 65
Guioan ;o aluminum PP (omh [ =2m  outer dhameter cbo = 2dowm
woll Thickmss ¢ = (omm P =-640kN
E=736R , V=03>
To Fid : @) —+ox chonge i (pgth §.
by the chawe w ts outer oliamoter ad,
©) +he chonge m s ol thickmss

FBP:  wt vegund
PU ; :__P_,‘L_, . =
F $ =, &

Solution: = sgomm = form O = olo - 2t = 220mm

A= 25D = T4 -207) =7.2267 00> mar

= A2357 o> m*

P=-¢40xr0’N
AE (7.2257 X0™) (T3%/0%)
= —2-4&!‘!"!”
s - 2.4 3
Fry =P ——_}.00 = —=/2133 X0

Sy = —PEx = - (033) (-2 X ) = 400.4X07

Lfﬂ :ﬁdo = C{o '?)’ = (240\ ( 4‘90'4‘)(/9#6) 0.0961 mm

O at =15 = (1) (4004 x076) = 0.0400 mm
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Fooblm 2.68

Givven - P= boolb t;'-_flg"ﬂ. w,=in,

E=2w0bpsi V=030  [=2.00

To Fnd . \a) c]lan&e ” (a«frh <£;

\b) dw-?e m o with {v

€1 Chage m thicknas

ol ) d"”}‘ M crg-setime  area 7L potim AB
FBD > ot r’dUwrMe

\ _ P T~
> g = =
FPU A 5,( = ) S/’:SE:-.I.)-S(

Solution: A= () (78) = 0.03/25 10>
P ? ps,
e s 003133 :?,JX/D i
_ 9 g2x0” =6
W =E T 29008 T ahatia

@) = L5 = (2:0) ( 66201 X1078) = r24K0" in.

=3z

1]

I
f

~ VS =(0.30) (662,07 X0y = -198.b2 X (5™
b J‘}, = o\g,sf = (L) (-198.6X107%) = -99.3 x/p7b 1.
<) Iz = {0 S—Z — (}_t{) (-'I?S'.é?)(/o-‘) = — {2 4‘] X/D_‘f'ﬂ,
o Az wt = WlHS) t(HS)
= Woto (H S +5 +5%)
AA=AA = Wity (5 15 tes,)
= () (78) ( —198.62%107 - 198 42,76 + (- 198 .63 xry8)>)

= =124 x/p7¢ i
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Problem 2.15
Given = [gp=20, dhg= 15, =30, dge=lmn, [p=20, Olep=F5m
E =29 XIopsi
TO F’;hd: @ g;xpz 0.002 " 5 F: ?
® fge=7
FBD: Mot reured
; w PL
FPU - i
SO‘U‘h‘Oh

®  pp= ele _ (PYCzin>
AE T (50n)(29XI0%psi )

_ feelee _ (PYG1n) ;
Otc bt = E(uy G = 13ITI44XI5TP G

Sy = ol _ (PX@)
AoE  Z050n) Kt Psi)

0> = Otpt Opct Beo
0.0026n= 30265 XI5 P+ 13IT(44 XI5 P +3.5265 X(5 7P (iny
P=9534x10° = [7534 Kips]

= 390265 XI5 2P (iny

=3.00265XI6°P (i)

(6> Ope= MITI4XI07X 9534 X (0> tn = 1256 X107
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Problem 213

(Given:  stee[ od ABC : E=2006R  0=36mm  [gp=2m, [sc=3m  F=50kN
brass 1od CD = E= 05GP, d=36mm, [=25m F=|ookn
To Find: @ ¢ 5 & p

FBD :  N/A

. - PL
FPU® &= AE
Solut{on $

A= T d*= 2 (0036m)" = 10/ T8] X167t

Rution | Py Ly Es 53 = Bl /AE;
- AB | Ik Zm | 200GR| 1474 X103m
| BC | [0OKN| 3Zm | 200GP | 1474 XI07m

CD | lookN| 25m | lo5GR| 2.339X(073m

> Doz OpetOpe = k4 [4XI073m+ 14 [4 K07 m = 2943 XI0™*m

by §p= et 3 = 2949 X103+ 2.339XI0° M = 5 297X (07m
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Poblem 2.22

Given : Stee| tfuss, £=200 Gh ) APB: 2400 mpr, A,qp= (800 mm*= =223 kN
To Find:  dpp and &D

FBD: e -
gl
FAD Fos
Ry
CFBD of J\On‘n’t A

. e P
FPU:  §= e
SO(U‘tiOh :

Statics: Reoctions are  [(4KN upword ot A and C
Member BD 15 @ zero force member
Use joint Aas a -Fee bofy, drow the ]Corce 'tn'anﬂle and  solue
{}JY‘ Fas andl gy IDY PYbPor’n'ons :

CAB: ,\{@:’Mf‘f‘ @5my = 4-7{7 m

Fas= _—4275{7 Ky = 4‘;’57

- -
Fip=— kRp= - KII4KN = |32.4 kN

K4 KN = 2|5, [0 KN

@) 5= Pmle _ @ISIOKNATTmY _ @15, Jox (PN )T Tn)
®" AwE (2400mnt )(200GP) — (2400X 0™ ) (200 XI07Pn)

= 2.11X[03m :|2.Hmm

b Sap= Fole _ (1824k0)(Hom) —_ ([324 K164 ) (4om)
ARE  (190omnt )(200GRe) — ([300 X10~6m* Y200 X[07Fa)

= 203K(07%m = | 203 mm
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Problem 2.27

G-I"'Jen : LAB: 0\3617] P [Cp‘:". 0'36”\) {‘BE: O-Zol'n ' (EC: 0.4“‘”]
P=skN, E=T5GR, Agp=Awp=(25mm"

To Find:  Of
S
i F, (freebody: BEC)
FPU-  &=d=
SO[utiom

Use member BEC as @ free bodj
NEM=0  (044mYPr (0.64m)( Fap)=0
© Fie= o P= 2% s kn = 34375 ki

+) ZMy=0 (064-m)(Fcp) (02om)(P) =0

© Foo= B8P = 322 x5KN = L5625 KN

6;____ 5;]5:_ BlﬁB ___(3.4—375)00 N)(03m)
AwE " (1zE X167 m ) (T5X10TR )

e = bop = Fenlen _ (L5625X(PH)(o36m) §X(o°5
AoE (25 X158 Y5007 "

= [32X/0° ¥ m

C
L JSE_E__ 55‘5-(‘: - (Ec s 044m
5852 bt op-0¢ lBe 064m
Peformation Diagram = il % Sn + %52%55
— 044
064XIBZX(O m + %‘fé)xéx{ —5

= 0\075)((0 ) =@'

m



