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1

θ = πt/4
r = t2 + 2

t=1, θ(1)=π/4, r(1)=3

t=2, θ(2)=π/2, r(2)=6

in frame XY

~r(1) = r(1)
[

cos θ(1)
sin θ(1)

]
=

[
3
√

2
2

3
√

2
2

]

~r(2) = r(2)
[

cos θ(2)
sin θ(2)

]
=
[

0
6

]
~r(2)− ~r(1) =

[
−3
√

2
2

6− 3
√

2
2

]
in frame X ′Y ′

~r(2)− ~r(1) =
[

6
0

]
−
[

3
0

]
=
[

3
0

]

2

|h|=|AB|| sin θ|=|OA|| sinϕ| → |AB|| sin θ| = |OA|| sinϕ| → |OA| = |AB|| sin θ|
| sinϕ| =413.488

|OB|=|AB|| cos(π − θ)|+|OA|| cosϕ|=529.973

~rA = sgn(θ − ϕ)|OA|
[

cosϕ
sinϕ

]
=
[
−388.552
−141.421

]
~rB = sgn(θ − ϕ)|OB|

[
−1
0

]
=
[
−529.973

0

]
~rA/B = |AB|

[
cos θ
sin θ

]
=
[

141.421
−141.421

]

3

rOA=s
rOB=q
Q=π+ϕ

π−ϕ
e=(q + s) sin θ=(q − s) sin(θ + ϕ)
ϕ=arcsin( q+sq−s sin θ)− θ
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Figure 1: problem 2

Figure 2: problem 3




