Homework 5 MATH-2080-Es31

12.6.1 Given r = a(l — cosf) and df/dt = 3:

6 = 3;
6 = 0;
7 = asinf 6 = 3asin b;
i = 3acosf 8 = 9a cos b;

v, =7 = 3asinf;

vg = 76 = 3a(1 — cos 6);

ar =7 —r0? = 9a(2cos f — 1);

ag = 16 + 21 = 18asing.

In other words,
v = 3asinfu, + 3a(l — cos)uy,

and

a=9a(2cosf — 1)u, + 18asinf uy.

12.6.3 Given r = % and df/dt = 2: .
0=2;
6= 0;
i = ae®f = 2ae?;
i = 2a%*0 = 4ad%e®?;
vy =1 = 2ae?;
vg = 10 = 2e%;
ap =i —r0? = 46" (0% — 1);
ag = r0 + 270 = 8ae™.

In other words,
v = 2aeu, + 2eaeu9,

and
a = 4e%(a? — 1)u, + 8ac®uy.

12.6.5 Given r = 2cos4t and 0 = 2t:

0= 2;
6 = 0;
7 = —8sin4t;
7 = —32 cos4t;
v, =17 = —8sin4t;

vg =16 = 4 cos 4t;
ar =i — rf? = —40 cos 4t;

r0 + 270 = —32sin 4t.

Qg

In other words,
v = —8sindtu, + 4 cos 4t uy,

and
a = —40cos4tu, — 32sin 4t uy.
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