Solutions 9(e)

|Complete solutions to Exercise 9(e)

1. First we obtain P and then we use (9.12):

P= 1500 _ =1500V 1%

V135
Substituting P=1500V""", vV, =0.01 and V, =0.1 into (9.12):
w =" 1500v **dv
0.01

\/ 03 Tl
-0.35 001

= 1500[

- 1500[0 179% _, 01*035] 11.885 kJ

0.35

2. We have

p 1789 _ 170y 155

V1.55
Substituting V, = 0.6, V, =0.023 and P =1789V " into (9.12):
0.023
W= 1789V dv
0.6

_o.55 10023
=1789 { v }
-0.55 06

_ 1789 [O 023—0 .55 0_6_0'55] = —21.592 k\]

0.55
(The negative sign indicates compression).

3. We have P=1675V""°, V, =015 and V, =0.037. Applying (9.12):

W =1675 j00'10537v 18qy

o 110037
=l675[v }
0.6 |, .,

_ 1675
Al

0.037°¢-0.15%° |=-11.467 kJ

4. Substituting P:TC/ into (9.12):

w=[Sav - c[in(v)];
by(82>
=C[In In(v,)] = Cln(\ij
by 6.12) Vi
(5.12) In(A)—In(B)zln(gj
du
(8.2) y =In|ul

(9.12) W = Vz PdV

1
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5. Putting M = P(l - x) into (9.13)

d’y P
- _ (-
o ml Y
Integrating
dy P

X2
=—/|IX—— [+C
dx EI( 2}
0:i I(O)—E +C givesC =0
El 2
2
ﬂzi |X_X_
dx El 2

2 3
yzi IL_X_ +D
EI\ 2 6

P )
=—(0)+Dgives D=0
EI() g

L d
Substituting x =0, Do
dx

We have
Integrating again

Putting x=0, y=0

Thus
P(Ix* x° P
=—| —— |=—(3Ix* -x°
y El ( 2 6} 6El ( )
) ) wx?
6. Using (9.13) with M = - 5 we have
d?y 1 wx?
dx* El 2
Integrating
dy w(x®
—“=-——|—|+C T
dx El [ 6} (1)

S d
Substituting x =L, 20
dx

3 3
0=-2 L +C givesC:—WL
6 6El

El
Putting this value of C into (T) gives
ﬂzﬂ(@_xs)
dx 6El
w x*
=—| L’x—=—|+D *
Y= 6El [ 4} *)
dy M
(9.13) — =
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Substituting x=L, y=0

4
L T
6EI 4

D__W 3Lt 3wl

6El 4 24El|

y—ﬂ L3X_X_4 3wl
6EIl 4 24E|
W 3 4 4
ﬁ(‘”‘ X—X —3|_)

7. Substituting M = —% (L-x) into (9.13)

Substituting this into (*)

d’y w 2
—— _—(L-
dx’ 2EI( %)
Integrating gives
dy_ w (L=x)
dx 2ElI 3
w 3
=——(L-x) +C t
(L) ("
. ., dy
Using the condition x =0, il 0:
X
3
0=——(L-0) +C gives c-_2L
6EI 6FEI
Putting this value of C into ()
3
ﬂ:i(L_x)a‘_&
dx 6El 6EI
w 3 3
=——|(L-x) -L
6El [( ) }
How do we find y?
Integrate again
w[ (L
= —~ ~L’x |+D Tt
y 6El { 4 } (1)

Substituting x =0, y=0:

4 4
0=£ L +D gives D= wi
6EI\ 4 24EI

wL!

Putting D= into :
g D= (1)

2
M
(9.13) dy
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w {_(L—x)4 —L3x}+ wL’

Y= BEl 4 24EI
w PR wL?
=— | —(L-x)" -4 |+
24El [ ( ) } 24El
w 4
=—| L' —4x—(L—x
y 24E| [ ( ) }
8. Putting M = %(ﬁ — I’x) into (9.13)
d’y w5
=——(X"—-L°X
dx>  6El ( )
Integrating gives
4 2,2
ﬂ: w [ X' Lx L
dx 6El| 4 2
Integrating again
5 2,3
y:i X _Lx +Cx+D (*)
6EI[20 6

Using the condition x =0, y=0

w .
0=——|0|+C(0)+D D=0
6EI[ ]+C(0)+D gives

Substituting the other condition x =L, y =0 into (¥)
w [ N

- — | —-—|+CL
6EI | 20 6}

w {_70

- —|-—|+CL
6El 60}

w78 7wl
6EIL| 60 | 360El

4

e L
Substituting C = T
360EI

and D=0 into (¥)

y=—r| o= |+
6El | 20 6 360El

7wLx

360El

[3%-4oﬁx9+7ux]

W {xf’ L2x3} 7wL*x

w

~ 360EI
w

" 360E|

[3x5 -10 szﬂ +

y

(9.13) =—



