33-231 Physical Analysis Fall 2003

Problem Solutions. Set 11 (November 12, 2003)

43. @) 3mx, =- 2kx +kx,, 2mg, = kx, - Kx,.

v (3 O « o [2K -k 3m 0)(%) _ (2k -k)(x
Lo 2m)” -k k) 0 2m)l%) |-k k){x)’
2k-3Am -k
b) K-IM = ,
-k k-2lm
2k-3m -k 5
K - 1M|= =(2k- 3 m)(k- 2lm - k=0 Factor:
-k k- 2l'm
k?- 7K m+6l°m= (k- m )k- 6l m =0 |1=L, |2=5.
om m
3k -k} 1
c) Forly K-I M= K 2k 2ka - ka, =0, a:%,

_ 7k -k)(1) _
(K-1 M)a=0 b K 2k 53-0.

For | ,: K- om=[K K Kb - Kb =0 b= 1
2- 2 _-k -k’ bl b2_1 - _11
(K-1,Mb=0 b kook

27E -k -k
1 1 X:I.:q1+q2’ 2 2
d) A:( ] x = Aqg, B A'lz[g .
- X, -0, 5

€) Mx = - KX, MAg =-KAQ,

Kk
3mg, + 3ma, - Eou - 3kq2’
. y k
3mq1 B Zmz = qu + 2kq2'
Add 2~ fird equationto 3~ second equation:
5 1
15mCI1:'_kq1’ mdu:'_k(h’ Wy =——.
2 6
Subtract second equation from first:

k
5mq2:-5kq2, mCIz:'sz, W, :m'
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44. @) 3K, =- ke +Kx, | 2MR, + 2R, = - kX, .

G T L b B b

-2lm k-2m)’
K -1 M|= (k- 3 m)(k- 21 m)- 2K m=0

Expand and factor: (k- | m)(k - 61 m) =0,

c) For I K-1,M= Tk ok +ka, - ka, =0 a:2.
! -1k 2k) ? ’ 1

1k -k)(2)
(K-1M)a=0 b (_%k %kj(lj_o.
i 1
For | »: K-IZM:(_2k -k]’ - 2Kb, - Kb, =0, b:(_zj’
(K-1,Mb=0 b ('Zk 'k](l):o.
-2 -kJ\-2

2 1 X, =20, +0,, 2 1
d A= ] x = Aq, t AT At=|® 0
1 -2 X, =0, - 2q27 5

& Mx=-Kx, MAg=-KAq,
6my, + 3mc, = - kg, - 3kq,,

6my, - 2mg, = - kg, + 2kq,.
Add 2~ firg equationto 3"~ second equation:
k k
'?’OWQ1:'5kq1 J mg, = - qu’ W12 =6_m'

Subtract second equation from first:
5mq2:-5<q2, Iquz-qu, W22:
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45. &) myx, =-kx +kx,, MR, = kx, - 2kx, +kx,, MR, = kx, - k.
m 0 O 100 k -k O 1 -1 0
M=0 m O0|=m0 1 0|, K=|-k 2k -k|=k-1 2 -1|.
0 0 m 001 0 -k Kk 0 -1 1
m 0 0\ k -k 0)\(x
O m Of|%|=-|-k 2k -k x].
0 0 mj{ % 0 -k kj)ix
kK-1Im -k 0
b) K-IM=| -k 2k-Im -k
0 -k K-1m
k-Im -k 0
K-IM|=| -k 2k-Im -k |=(k-1m)’(2k-1m)- 2k*(k-1m) = 0.
0 -k k-1m

Factor, multiply out, and factor again:

k 3k
|1:O, |2:E, |3—E
k -k O
c) ForIi: K- M=|-k 2k -k
0 -k Kk
0O -k O
For 1, K-1,M=/-k k -k,
0O -k O
-2k -k O
For I3, K-I,M=| -k -k -k
0 -k -2k

ka, - ka, =0,
- ka, +2ka, - ka, =0,
- ka, +ka, =0,

-b, =0,
-b +hb, - b, =0,
-b, =0.

-2¢,- ¢, =0,
-G-G-¢ =0,
-C,- 2¢,=0.

K - IM|= (-1 m)(k- I m@3k-Im=0

1
a=|1
1
b=| 0|
-1
1
c=[-2|.
1

(continued)
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45. (continued)
d) 1 1 1 X =0, +d, +0, 3 3 3
A=|1 0 -2|, x=Aqg, X, =0, - 24,, At=|1 0 -4
t-11 X3 =0y - 0, + 0. -3 3
e Mx =-Kx, MAg=-KAq,
mq, +mq, +md; = - qu' 3kq3’
md, - 2ma, = 6ka,
mq, - mq, +mg; = qu' 3kq3'
Adding the three equationsgives ~~ 3mgy, = 0, |, =wy? =0.
Thefirg minusthe third gives: 2ma, =-2ka,, | ,=w,’ =%.
k

Firg plusthird minus2” second: 6o, = - 18kq,, |, =w.’ :%.



