
Chapter 2





















Chapter 3













(b x a) = j x i= -k
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T3=mDg, mD=T3/g=9.8/9.8=1 kg
T2=(mD+mC)g, mC=4kg
T1=(mD+mC+mB)g, mB=1kg
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Θ = sin-1 (r/L)

Θ = 9.6o

T = mg/cosθ

T = 0.40

C/v =

C = 2лr 0.94/2л = r = 0.15
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Wa=(1/2)kx2, for (2 cm, 0.4J)
(0.4)x(2)/(2x10-2)2 = 2x103 N/m
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(t = 0 s), (m = 1 kg), and (v = 24 m/s j)
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From 1, f = 7.42 N
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The motion of the center of mass of any system of particles is 
governed by Newton's second law, which is written as

Ʃ Fnet = M acom

For three balls of masses m1, m2 , and m3 , one can write

m1g + m2g + m3g = (m1 + m2 + m3) acom,

which gives
acom = g

Q. Three balls are thrown into the air simultaneously. What is
the acceleration of their center of mass while they are in
motion?

The center of mass moves like an imaginary particle of mass M
under the influence of the resultant external force Fnet on the
system.
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the location of the automobile (of mass m1) is 

While for the truck (of mass m2) is x2 = vt = (8.0 m/s)(3.0s) = 24 m. 

(a) The location of their center of mass is 

















(a) From conservation of momentum, the momentum of bullet= to the momentum of bullet
imbedded in the block
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•47 A small ball of mass 0.75 kg is attached to one end
of a 1.25-m-long massless rod, and the other end of the
rod is hung from a pivot. When the resulting pendulum
is 30 from the vertical, what is the magnitude of the
gravitational torque calculated about the pivot?
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Q. Calculate the angular momentum of a phonograph record (LP) rotating at 331/3 rev/min. An LP has a radius of 
15 cm and a mass of 150 g. A typical phonograph can accelerate an LP from rest to its final speed in 0.35 s, what 
average torque would be exerted on the LP? 

The angular momentum of a rotating body is L = I⍵. An LP is a solid disk. Consulting a table of moments 
of inertia, we find I = ½MR2. The angular velocity must be converted to rad/s⍵ = 100/3 rev/min × 2π rad / rev × 1 min / 60 s = 3.4907 rad/s .

Thus we find the angular momentum of the LP to be

L = I⍵ = ½MR2⍵ = ½(0.15 kg)(0.15 m)2(3.4907 rad/s) = 5.8905 × 10-3 kg-m2/s .

Torque is equal to the change in angular momentum with time

τ = ΔL / Δt = (Lf - Li) / Δt = (5.8905 × 10-3 kg-m2/s - 0) / 0.35 s = 1.68 × 10-2 N-m .





h
from the figure that (with these positive direction 
choices) its components are 



(since the initial velocity is purely horizontal) the
projectile motion equations become



To find the center of mass speed v on the plateau, we use the 
projectile motion equations of Chapter 4. 

Eq. 4-21 (squared, and using d for the horizontal displacement)















Rotational inertia = mr2







Figure 12-25 shows an array of six
particles, each with mass m, fixed to the
edge of a rigid structure of negligible
mass. The distance between adjacent
particles along the edge is 2.00 m. The
following table gives the value of g (m/s2)
at each particle’s location. Using the
coordinate system shown, find (a) the x
coordinate xcom and (b) the y coordinate
ycom of the center of mass of the six-
particle system. Then find (c) the x
coordinate xcog and (d) the y coordinate
ycog of the center of gravity of the six-
particle system.
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Since the sphere is in static equilibrium, the vector sum of all external forces 
acting on it must be zero. 



















-tance d, at what (a) x coordinate and (b) y
coordinate should particle D be placed so
that the net gravitational force on particle
A from particles B, C, and Dis zero?
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•29 Figure 13-43 gives the potential energy function U(r) of a projectile,
plotted outward from the surface of a planet of radius Rs. What least
kinetic energy is required of a projectile launched at the surface if the
projectile is to “escape” the planet?
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The minimum force to open the hatch is therefore 
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( () )

x=0 is the rest point where |F1|= k1d1 |F2|= k2d2 F2 = -F1
Spring 1 and 2 pull with the same force in opposite 
directions: 
If we move the mass to a new position x:
|F1|= k1(d1+x) pulls now more than |F2|= k2(d2-x)
The new net Force:
Fnet = |F1|-|F2|= k1(d1+x)-k2(d2-x) = (k1+k2)x







The physical pendulum consists of a disk and a rod. To find the period of oscillation first calculate
the moment of inertia and the distance between the center-of-mass of the disk-rod system to the pivot. 

The rotational inertia of rod disk system is 

The rod is pivoted at one end and has a rotational inertia of 

A uniform disk pivoted at its center has a rotational inertia of 2 1/2 Mr2 where M is its mass and r is its radius 






