
Homework 5 Math-2080-es31 2013 January 22

12.6.1 Given r = a(1− cos θ) and dθ/dt = 3:

θ̇ = 3;
θ̈ = 0;
ṙ = a sin θ θ̇ = 3a sin θ;
r̈ = 3a cos θ θ̇ = 9a cos θ;

vr = ṙ = 3a sin θ;
vθ = rθ̇ = 3a(1− cos θ);
ar = r̈ − rθ̇2 = 9a(2 cos θ − 1);
aθ = rθ̈ + 2ṙθ̇ = 18a sin θ.

In other words,
v = 3a sin θ ur + 3a(1− cos θ)uθ,

and
a = 9a(2 cos θ − 1)ur + 18a sin θ uθ.

12.6.3 Given r = eaθ and dθ/dt = 2:
θ̇ = 2;
θ̈ = 0;
ṙ = aeaθ θ̇ = 2aeaθ;
r̈ = 2a2eaθ θ̇ = 4a2eaθ;

vr = ṙ = 2aeaθ;
vθ = rθ̇ = 2eaθ;
ar = r̈ − rθ̇2 = 4eaθ(a2 − 1);
aθ = rθ̈ + 2ṙθ̇ = 8aeaθ.

In other words,
v = 2aeaθur + 2eaθuθ,

and
a = 4eaθ(a2 − 1)ur + 8aeaθuθ.

12.6.5 Given r = 2 cos 4t and θ = 2t:
θ̇ = 2;
θ̈ = 0;
ṙ = −8 sin 4t;
r̈ = −32 cos 4t;

vr = ṙ = −8 sin 4t;
vθ = rθ̇ = 4 cos 4t;
ar = r̈ − rθ̇2 = −40 cos 4t;
aθ = rθ̈ + 2ṙθ̇ = −32 sin 4t.

In other words,
v = −8 sin 4tur + 4 cos 4tuθ,

and
a = −40 cos 4tur − 32 sin 4tuθ.
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