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~ 4.1  Find the force for each of the following potential energy functlons =-Y U el
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_ 44 Aparticle of mass m moving in three dimensions under the potential energy function
W, y, 2) = ax + By? + yz®has speed v, when it passes through the origin.

‘(a) What will its speed be if and when it passes through the point (1,1,1)?
’(b) If the point (1, 1, 1) is a turning point in the motion (v = 0), whatis v,?
(c) What are the component differential equations of motion of the particle?
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(Note: It is not necessary to solve the differential equations of motion in this problem.) -~ —==—-—=——=—
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4.6 Show that the variation of gravity with height can be accounted for approximately by
@ the following potential energy function: '

z
V = mgz (1 - Z) )
‘ ( in which r, is the radius of the Earth. Find the force given by the above potential func- “"“’/‘g
b tion. From this find the component differential equations of motion of a projectile un- j
./ der such a force. If the vertical component of the initial velocity is v,,, how high does e
(3 the projectile go? (Compare with Example 2.3.2.) o o
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| 4.1% An electron moves in a force field due to a uniform electric field E and a uniform mag-
0 " petic field B that is at right angles to E. Let E = jE and B = kB. Take the initial
position of the electron at the origin with initial velocity v, = iv, in the x direction. x .
| ) o Find the resulting motion of the particle. Show that the path of motion is a cycloid: =4 e
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T Cycloidal motion of electrons is used in an electronic tube called a magnetron to pro- 7 4 = 2‘(0 ) o
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418 A particle is placedona smooth sphere of radius b at a distance b/2 above the central : o
the sphere, at what point will it leave? i + - 2

plane. As the particle slides down the side of 1
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