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Answer first three questions and any onc of Q4. Figure numbers correspond to the
question numbers,

1(a). Explain why the dam

ping factor of a seismic accele
around 0.7. Draw only roug

rometer should be adjusted to
h sketches of the diagrams.

1(b). A force Fsinot is ap

plied to the mass of simple spring-mass oscillator. If & =
(1+€)mﬂ ’

determine the motion of the mass. Assume zero initial conditions and € << 1.

2(a). The following data are given for a system with viscous damping : m =4 kg, k=5
kN/m, and the amplitude decreases to 0.25 of the initial value after five consecutive
cycles. Find the damping coefficient of the damper in this single DOF system.

2(b). The point of suspension of a simple pendulum is given a harmonic motion
x = Xgsinet along a horizontal line. Obtain the equation of motion for small amplitude
of oscillation using the coordinates shown. Determine the solution '3’/3‘-’ and show that

when @ = /2@, the node (point of no motion) is found at the midpoint of 1.

ind the response of a single degree sl?ring-mass oscillator unde.r Coulomb
g(a). . Fu‘glx laeinrhipw the amplitude decays in this case. The Coulomb friction force F,
: a;gi?:ng.by Il; = F4 sgn(x). Assume motion in a horizontal surface. When does the
is c

motion stop?

- ligible mass and leﬂg&; 2.1 is pivoted at the middle poin? atid is
B(bn)s.trai‘:cggtf rrg:vzfilrlxe%hlf vertical plane by Springs and masses as shown. Find the
i tem.
natural frequencies and mode shapes of the sys \m

e ic overhead travelling crane, COI}SiSﬁng of a girder, trolley, and wire rope,
i shown in the igure. The ginder has  floxurl riidity (BD) of 2 L
427 (L)Of 10 m. The rope is made of steel and has a lfngm of 6 m. The weights of the trol}ey

and the load lifted are 4000 Kg. and 1000 Kg, fé:pbcﬁvply. Find the area of cross-section
of the rope such that the lowest (fundamental) natural frequency is greater than 20 Hz.

thé' 'mﬁﬁon of the cam imparts a vertical

-follower system shown,

4(b). In t[?e f(cj[rgwer The pushrod, which acts as a spring, has been compressed by a

- motion to the .bl Determine the equation of motion of the follower, including
_Enount ):; t?cfo;ef::j:n; ngth o force exerted on the follower by the cam.  mech14.weebly.com
the gravitational force;



F+g Ab)

Circular
cam

—r

Girder: A
'k Fua " 4.[0.)
™ | Load

Pushrod (4, E, 1),
spring constant = k¢ = AE

Ei

- FO“DWCI', mass =m

Fig. H%)

mech1_4.weeily.com



