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3. When the crank AB is vertical, the beam CD is horizontal and the cable
makes a 20° angle with the horizontal as shown in Fig.3. Compute the
moment M required for equilibrium of the frame.

V% im 2m

C

» 2 g

O.65\m/L/I\

0
B
20°

/ m=100 kg

Fig. 3

4. The solid semicylinder of mass m and radius r is rolled through an angle
6 by the horizontal force P as shown in Fig.4 If the coefficient of static
friction is ., determine the angle ¢ at which the cylinder begins to slip

on the horizontal surface as P is gradually increased. What values of 4,
would permit ¢ to reach 90°?

%

> P

Fig.4
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d

3c(t)+5d c(t) , dc(t) +ot) = Zdr(t)
dt® dt?

+3r(t)

7. For the operational amplifier circuit shown in Fig. 5
(a) find the transfer function, G(s)=V,(s)/V,(s)
(b)draw the bode plot of G(s).

10HD) kg
h“‘v“’“"\-"‘h"\f |. ':_
1uF
VelEbg e in - L
Wiy—] L Eﬁ"“‘mx v
SO0k 1 uF o B
it
[t
—
Figure 5

8. For the combined translational and rotational system shown in Fig. 6, find
the transfer function, G(s)=X(s)/T(s).

i)

_|-"'_'l|f“—”]—K M =10 I M-m-zfrad -
211 i a
R Ny=60 e

: g == adiug =
Np =20 Ny =30 ;
|_. _ .
15 = 1 N-mi-s/rad r’

Figure 6
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9.

11.

12,

ﬁﬂ’*ﬁ L"PF
(@) i Bt =

(b) % = =z =2 Kelvin Planck statement:

(c) '+ #:

(d) Clausius inequality:

(e) % %:EAz
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