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1. Rao P.6.2 (please refer to Figure 6.19) 15 Pts

Equations of motion:
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2. Rao P.6.25 15 Pts
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3. Rao P 6.26 15 Pts
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4. Rao P. 6.39 20 Pts

Coordinates of the bob are (x+ Let e, L sin o)

T = kinetic energy = Kkinetic energy of slider
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5. P.6.40 20 Pts
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6. Rao P.6.75 15Pts

my 0 © m o © k =% 0 « =k ©
[ml=]e my o |=|e 2= o |, [K]=|-g (yek)-ke|=|-% 2 -«
- & g 6 © im o =ky ki 6 -k k

Epuations of wmotion for harmonic motion:

(- m &+ %) -k © Xy o
- % (-2m® 424 - L e B (-9)
o - % (=3m @’ + «) X3 o

Defining o= "'_"'_Eﬁ.f y (B:1) can be rewritien as

(- Q{+i) -1 « O X
-1 (—2a+ 2) -1 o U o] )
2 et -3¢+ 1) X3
Freguen.CJ e,gua.'l:l'cn is
2l ( 3¢?-7x +3) =0
ROO*&' are
Ny = R Wy = o0
d?_ = 0'56574' H wz — 0‘753153 'k m[
oy = 1. 7675322 3 0.93 ~ [.329508 ‘Ff/m
Ezg- (E'Z) s;ve j) (.J.—) j) .
b 71
: .o
= (# = o
(—°(|j+ l) Xy
(-— G\’!'-i-l>
-3+
d
Hence i
Y . 2 xc’-) , %P2 Jogisaso £, - {-0-757992-.} %
- | -0.622841 0:178395




7. Rao P.6.77 20 Pts

@ From solution of Problem 6.57, the natural frequencies and mode shapes are given by:
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Initial conditions:
XI(O) =X10; X2(0) =90, X3(0) =10, )'Cl(O) =0;i=1, 2 3
Equations (6.98) and (6.99) yield:

A, cos ¢y + Ay cos g + Ag cos ¢3 =X1p (1)
1.5352 Ay cos ¢y + 0.8685 Ag cos ¢3 = 0 2)
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—0.4821 ‘\/TIA_1 sin ¢y — ‘\/1_:\.2 sin ¢, — 1.1976 '\/EA;; sin ¢y = 0(4)

— 0.4821 ‘\/_——(1 5352) A, sin ¢y — 1.1976 ’\/—(0 8685) Ag sin ¢3 =0 (5)

— 0.4821 »\/— (1.0) A, sin ¢y — '\/:(—1) A, sin ¢y — 11976 ’\/:1:;(—1) Ag sin ¢3
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Thus the free vibration solution of the system is given by:
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8. Rao P.6.89 25 Pts
Ecua.i'x'ons of motion are
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