Answers to Selected Problems: Chapter 8

8.1

LU :ﬁ‘x%

2. W =mgh, W, =-mgh=-U
3.

X:—gt,x:—lgt2+h
2
1,
W, =-mg(x—-h), AK :me
Ween = AK =%mgzt2, U =+mg(x—h), 0=AU +AK.
4

AK =1mx? —3mi2, W = —(1kx® —1kx?), W = AK , AU = 1kx® — 1k,
0=AU +AK.
5.

1 .2 1 .2 1 2 1 2 k F
AK =2mx* —smxy, W = F(x—xo)—(Ekx —Ekxo):—z(x—xo) x+x0—2?

W =AK, AU =2kx® —1kx?, F(x-X,) =AU + AK .

6.
F-F F-F
X = (—"ju Xy, X :1[—”]'[2 + Xt + X,
m 2 m

1 F_Ffr 2 .
W:(F_Ffr)(x_xo):(F_Ffr){z( o jt +Xot}

foci . 1 F_Ffr 2 .
The energy dissipated: H = F, (x—X,) =—-F,{= - t° + Xt
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8.2
2. U =81.1INm

3. A=FL/AE
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6.

. h
Rectangular cross-section: Ug,... =U ., H j

Circular cross-section: U, .. =U {é —

36

tlrn hlrn

2FL
Eh?

7. A=

wL*
8ElI

8. A=

FL
" 3EA

8.3

1. C/U=3

8.5

2.
oW =10"°EAL
For the constant virtual displacement, the internal virtual work is zero.

3. A =L:O.5mm

A(E, +2E,)



8.6

Lu=y(x*-2LX), y=-—

3
2.v= —iL(EJr P)sin(ﬂl
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