Chapter 7

Linear Momentum and collisions
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If two objects of masses m; and m, and velocities v, and v, interact,
the forces on the particles form a Newton’s third law action—reaction
pair are:

s Q98 G (i gad o8 laid v, gy, Ae g m, 9 My ALS Lagd (las adbiat

¢- -0

—

.
Fio=-Fu [ 7, + F, =0

—

A g 098 (e F=ma

cailhy | mE, + med, =0 oSy a=dv/dt
—_ 4 ” d?l d#ﬂ
a 4 (e e gaillg | m, tmy——==10
di di
C14 il
Ifil-r. ]"ﬂl.i:i'l::I i d’{m‘i" 1-3} _ E{WJ?J — }HE?E} = ()
i i

O i Sl m,v; + m,v,= Constant (7.1)




The Linear momentum of a particle P is:
The product of the mass (m) and velocity v of the particle.
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P=mv (7.2)

Momentum pis a vector quantity.
Units: kg m/s Dimensions: ML/T

Another statement of Newton’s second law: (S8l ¢figs o 6lil s Al 5 ga

The net force acting on an object equals the time rate of linear momentum.
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If a particle is moving in an arbitrary direction P, has three components, and
Equation 7.2 is equivalent to the component equations:
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Using the definition of momentum, Equation 7.1 can be written:
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Whenever two or more particles in an isolated system interact, the
total momentum of the system does not change.
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Example 9.1 page 251

A 60-kg archer stands at rest on frictionless ice and fires a 0.030-kg
arrow horizontally at 85 m/s. With what velocity does the archer
move across the ice after firing the arrow?
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Homework: 1& 2 a2, Page (283) calsll

1. A particle of mass /m moves with momentum of magnitude p.

(a) Show that the kinetic energy of the particle is K = p/2m.
(b) Express the magnitude of the particle’s momentum in terms of its

Kinetic energy and mass.

2. An object has a kinetic energy of 275 J and a momentum of magnitude
25 kg m/s. Find the speed and mass of the object.



