MS 221 — Homework Set (3)

QUESTION 1
_j
Parametrize the line joining the points p=| —1 | and g = 3| €R.
2 1
QUESTION 2
Parametrize the line in R* which is determined by the intersection of the planes
r + 2y — z = 2
3z + by + z = 1

QUESTION 3

Parametrize the circle on the zy-plane which has centre (3, —5) and radius = 2.

QUESTION 4

Parametrize the ellipse on the zy-plane which is determined by the equation:

fre=F | [y3)*
. To; kb

QUESTION 5

Parametrize the hyperbola on the zy-plane which is determined by the equation:

-1 =37 _,
52 7 '

QUESTION 6
Parametrize the parabola on the zy-plane which is determined by the equation:

(y+1)* =12(z - 5).

QUESTION 7
2 —1t
t—1
Find lim,_; v(t) where ~: R\ {1} =+ R*:t s
sin(t — 1)
t—1



QUESTION 8

If C is the curve in R® which is parametrized by

(LY
v: R R t— (3t + 5)*

do the following:

(a) Calculate y(—1).

d
(b) Calculate d—j(t) when = —1.

(c) Parametrize the tangent LINE to the curve C at the point (—1).

QUESTION 9

Let ¥(t) be as given in Question 8. If the position vector of a particle at time ¢ is
v(t) find the velocity and acceleration vectors of this particle at time ¢.

QUESTION 10

Fix an origin 0 (in 3-dimensional space) and let r(¢) be the position vector (relative
to 0) of a particle p at time ¢. We define:

d
(a) v(t) := d—;(t) the velocity vector of p at time ¢.

(b) M :=mwv the momentum vector, note (m = mass of p)
(c) F := the force on p.

(d) Aq := ®4(t) x M called the angular momentum of the particle p about the
fixed point q. The vector x4(t) := r(t)—q is the position vector of the particle
p relative to point g at time ¢.

(e) Torque about q:= x,(t) x F.

Newton’s Second Law states:

dM
B = ——
dt
and The Principle of Angular Momentum states:
dA
= ¢ —x,x F for every point q in 3-space.

Show that these laws are equivalent.



B

MS 221 HoHework Set (3)

@ ¥ R— IRB:L-;——> Y(E) = 7o+{~(ﬁ_/g)

"o E{H) ]

o

. ' i — [ —
= ) = |- | +t i = *ll-lzzf
2 - & b

l a2y~ 3 =2 |(A ZZHB/EZHLJ)(HJ—YZ /

3+ 54+ 3 == ] —-#m{;?ﬁ
(-ﬂsz%fl
)(-umy (E?““)i_"z[ff/“:)z Jc+7_3—- 5 = 7
= - _

_ Y~4u3 =5 | 5—1@“5
( j_ X = =& - F% A -3 =7
-_—_>g:5+4é, = ;{:[5 t+ 5/ 4

O 1
3 =0 *ié . /

(3 e M@




|2
QD Cuclo  with  coukng (5}__5) puchwy = 2
2

X(¢E) 5-}'-;?(_05&'
Yilo,am]—> R 1 e— ) = [w] [5 +25mk

3 X(CE) 1 +5 C"Sf% t
= X —
E/}R R 1t — [ﬁiﬂj [3 4 ;l_smj’l i’]

ﬂo_E_: This [onaﬂwebq%w /e Rg{/ﬁ/’ bod rauch m?

)—@_g’ Pura oty (g!ﬂ)oz =1 4(5)()(-_5)

o g
N(E) 5 +3C
R—R gm] [Hét

—

ﬂoﬁa Ermw KX =alt” ad Vi@




1

1@7} - pdp g,  ELE
fim [bl &-7_1_ t‘—l

t— ) Si\fl((""f) €IM; s1v (E=1)
(b =1) s p—
- p 3= |
t—1 1 - ol
'giv;" cos (b-1) B l
E—>1 1 B
XU:) p— [(3&+5)& Ul{?G/R
£
| | (~1)°= (1) O
(Cl) 5/("') — (_3_'_5)1 = ;i
!+ | 2
) 3!‘:?‘-—1 ]
(6) db/(f): 2(a3k+5)(3) | = _C_IJH) - |1
dt 2 db =l
=

gﬂ‘ n—> R s tg[s) = J(-’)ﬁg%(")

M
:—l SJ—I‘S 12
* 4



» 4
@ Posi tiom yie) = [(5{:6;5{:)’1]

=4 1

2 bE

ot - dy |

) (,}a/ _ Fig)3 acceﬁa&a im 20 = B
\/ﬁ@oukg d—zfj(l’) [&(ilkb) ] At* [02]

QIO| <y ="y 8
Clvju_ﬁwﬁ melum
dﬁff/ = X, X F

D{M—




