2. [10] Rods and Planes #5H

(a) Gravitational Field Generated by Rods FHH4I#E= 415 173%
(ai) [1] Find the magnitude of gravitational field at a distance d from an infinitely long thin rod with mass per unit length A.
(aii) [3] Consider 2026 inﬁnitely long thin rods oriented along the z axis, each with mass per unit length 1. The 2026 rods are on

positions (x,, y,,) = (ro COS =170 sin 2 S07e ) where 0 < n < 2025. Find the net force on a point mass with mass m located at

(d,0). (Hint: You can cons1der the complex roots of the polynomial: (z + d)2°2¢ — 12026 = 0)
(aiii) [1] Suppose the small point mass is constrained to only move along the x axis, determine if it will oscillate around the origin.
(Just answer yes or no)
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(b) Gravitational Field Generated by a Plate. FH R ™=4:/#Y5 [ J13%
(bi) [1] Consider an infinite horizontal plane with mass per unit area o, find the magnitude of gravitational field a distance h above
the plate.
(bii) [2] Consider a flat and horizontal circular plate with radius R and total mass m. Find the magnitude of gravitational field due
to the plate at a distance h = R above the center of the plate if the plate has uniform density.
(Hint: [}~ =1~ —)
(1+x2)2
(biii) [2] Consider a horizontal, equilateral triangular plate of mass m, and side length a. Find the magnitude of gravitational field

due to the plate at a distance h = % above the centroid of the plate if the plate has uniform density. (Hint: The distance from the

center of a regular tetrahedron to any of its face is g of the side length of each face.)
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