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1. Rao P.4.7 General periodic loading
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Base motion is given by:
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Using the approximation:
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Eq. (2) can be expressed as
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Equation of motion:
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Solution of Eq. (5) can be found by adding the solutions due to each term on the right

hand side of Eq. (5).



Solution due to constant term, Fy (terms 1 and 3 on the r.h.s. of Eq. (58)):
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Solution due to sinuseidal term, Iy sin ()t (berms 5 and 6 on the r.h.s. of Eq.

(8)):
x(t) =X sin (2t — ¢) (7)
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where X = and ¢g = tan™! [k_—c_mﬁ-] (8)

1
[[k —m ﬂsz + cz nz] 2

Solution due to cosine term, Fy cos () t (terms 2 and 4 in Eq. (5)):

x(t) =X cos ((3 t — o) (9)
Fo 1 e ﬂ
where X = T and @ = tan m (10)
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For given data, ( = : = - L = 0.5, I= 0.1, w = 100, 2 w = 200,
2Vmk 21 (100)

ete. and the solution of Eq. (5) can be obtained by using Eqgs. (6) to (8) suitably.



2. Rao P.4.21 Duhamel integral (solve the case of Fig. 4.46(b) only)
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3. Rao P.4.32 Forced response of a damped system

Eqﬁa;:ion of motion for rotation about O:
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Eq. (1) can be rewritten as:
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For given data, Eq. (2) takes the form:
53.3333 8 + 1562.5 6 =500 ¢~ * (3)
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Noting that the system is undamped with wy = \/ 33335 — 5.4127 rad/sec and

can be used to find the

the forcing term as 500 ¢~ ¥, the convolution integral, Eq.(4.31),
steady state response as:
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4. Rao P.4.38 Fighter example

The stiffness of the cantilever beam (wfn?) 'S given 5‘7
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where m= 2500 k = 45 %lo N/m
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Response of wmass due to mpulse E is given by

Eq. (4.26) with T=0 and @) = w,:
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5. Rao P.4.46 Response of a system by a general input
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6. Rao P.4.58 Response spectrum
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where k is the length of the pele ((height of the

transformer in meters.




Impact responses

7. Rao P.4.65
Frem Example 4.23, the [mfmls’e applied to the
mass M by the bronge ball is given L’_‘] tke right hand
side of Ep. (E-9) of Exawmple 4.23:
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The free vibration respanse under the initial
tonditions x(e)=o amd Xy = 05966 m/A tah be
found fromm Eg. (2.72):
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