Solutions to Parametric HW #3
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2, v(r)=<j;. > <:‘+::r 5;> so v(2)= <%.1z>.
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Since x(l] - % and }’(1] = lll[é). Position = [% ]n(g]]
=

Or, since x(l)=1+j:[r+1]dr=§ and y(l)=h1[%}. Position = % ]11{5] .

6. x(r)= j(1+r)dr=r+§+c. x(0)=5s0 C=5and x(r)=t+§+5.
4 4
y(t)=_[t3 dt=%+D. y[{})=0m D=0 and y(t)=%.
Position vector=<r+£+5. i> At =2, Poai’rion=(9. 4].
2 4

Or. since x(2]=S+J';[l+r]dr= 9 and y(2)=0+J‘;r3 dr=4,

Position = (9. 4).



7. Whenx=2,y=5.

d_'y_|_ d_]( =1
dr a‘.r
(2)(3)+5d—=0 o X__6
dt dt 5
dy
d: 10 dy -10 3
Or find that d—i = 2 Then substituting into E = % gives o E so that
& Z_E dt dt
dt 5°

8. x’[.t}=3£2—3!—18=3(r—3](r+2)=0when t=3andt=—2.
y'(1)=37 =126 +9=3(¢—1)(r=3)=0 when r=3 and r=1.

The particle 1s at rest when v(r) = (D. O) so at rest when 7= 3.

9. =8 f—5t+2=—4

t=2 P —5t+6=0
(1-3)(r-2)=0
r=31=2

At (8, - 4) when 7=2

dy 2t-5 1

x|, 3 EJZ_E

Tangent line equation: y+4=— %[:x— E}

10, 5f+3sinf=25when r=5445755...
v(r)=<—_— =(::+3cosr—1+cusr+[8 r}smr)

v(5.445755...)=(7.008, -2.228)

11. (a) Magnitude when f=351is ..II|'{2E‘}2 +[2r3):

(b)

= 2600 or 10426
=3

I— 3
Distance = (263 dt= [ 2142 @ ==(142)
o) +(2f ar= ] S(1+)

2
(c) d']' i—r=v"x+3
dc 2t



12. {a}x(r)=j$a’r=h{r+1}+c‘_ When f=1,x=In2s0 C=0.
x(r)=]11 r+l)
y(t)= [2tdt =+ D. When t=1y=0s0 D=-1.
y(t)=1 -1

(b)t+l=¢"sot=¢"—1 and y=[2"—1\f—1=e:"—22".

y(2)-y(a) _ ¥(4)-2(0) _15-(-1)_16

A fch = = = -
(€) Avermge rate of change = ) “x(@) ~ x(8)—x(0) l3-ml In3
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(b) y—[3+ﬁ)=%[x—[z—w%]]

{c) x=0when r=-0.84106867.... 0.84106867...

tength = [ \[(3sin#)" + (2cos 1)’ de=3756 0 3.757



