Section 1.3: Vector functions ound Para_me)-\r\‘c Clurve S

Parametric equations:
| e, m=u® |

where the variable t is called a parameter. Each value of the parameter t defines a point that we can

plot. As t varies over its domain we get a collection of points (x,y) = (x(t),y(¢)) on the plane which is
called the parametric curve.

Each parametric curve can be represented as the vector function:

| 7@ = eo.u. |

)

Note that Parametric curves have a direction of motion given by increasing of parameter t. So,
when sketching parametric curves we also include arrows that show thedisection of motion.
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EXAMPLE 1. (a) Eramine the parametric curve r = cost, y=sint, 0<t < 37/2.
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(b) Find the Cartesiangequatiogfor r(t) = cos ti + sin tj.
We head b 2liminate Hhe parameder
Use Hhe following 7g. tdindity for Yhat:
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(e) Find parametric equation of the curve — + LA
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EXAMPLE 2. Given r(t) = (t +1,12) .0€

(a) Does the point (4,3) belong to the graph of r(t) ¢ = A{.t-g \=Y4 =

)= 4,3y =

(b) Sketch the graph of r(t).

<l €2 Y=<Y,37

t r(t)
2| 1,4y
—1] €6,1%
0 1 <1,0%
1 | 2,19
2 | <3, 49

(c) Find the Cartesian equation of r(t) eliminating the parameter.

x=t+{ =7 t= X-L
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EXAMPLE 3. Find the Cartesian equation for r(t) = costi+ cos(2t)]

Coh 2t = L orat —-A
N
conat = 2 (cat) -4
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EXAMPLE 4. An object is moving in the xy-plane and its position after t seconds is given by r(t) =

(1+,1+3t). of =1-\--ha' N 5:—1-\-3{:.

(a) Find thfaposition of the object at timet=08$
¥ (0) = <(+0* 14307 =(_< L 1>

(b) At what time does the object reach the point (10,10).

Find t such thaet Y(® =<lo, 10>
<\}L|+ﬁ>=r00ﬁ%
I+ =10 =» &= ‘137*"'13%» =
{H}t 0 = 3¢=9=D4%=3 |
Answert t=3s

(¢) Does the object pass through the point (20,20)¢ [ NO s
\+ 4> =205
I+3¢ =20 => 3t=11=D= 3

<
> 1+ G% = 20 (a Covx*\'a&c&-fmx\
(d) Find an equation in x and y whose graph is the path of the object.
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Vector and parametric equations of line

BB Triangle law :

1 = ‘LO.\\O7
3 \ - ~— -
N l 2=V + tV \ .
— Yo
Y
Line 'H‘”“'S\‘ the Po'm% (3»?\) N
ond porallel Yo Vedhor <7,

: — <29y + £ <7,97
(Yy=<a+1t, a9+ Qt>

X=2+T¢, 4= q+qt)

A Vector equation of the line passing through the point (zg, yo) and parallel to the vector v = (a, b)

]
4tV
=8 0‘|‘37

o= XoYo 7

is given by S
o X V. .nlo
r=rp-+1tv, RC P “}1\ C
< <
where ro = (o, v0)- 0"0‘6 0’_@& §'
\ )
The vector equation of the line can be rewritten in parametric form. Namely, we have ° 0‘“\ 3\\@/
(¥
(w91 = r=rottv= X=| Kol ¥ YA ox ¢
= {zo,50) +¢(a;B) = (2o, o) + {ta;1b) = 3‘ +8b|,
= (zo +ta,yo +1tb). (QQ&
T
This immediately vields that the parametric equations of the line passing through the point (g, yoyz.}‘\b

and parallel to the vector v = (a,b) are

z(t) =xo+ at, y(t) =yo+ bt.
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EXAMPLE 5. Find parametric equations of the line

/Q‘c\\/w /\7
(a) passing through the point (1, O) and parallel to the vector i—4j7
- l + l t o /X— I + 'é_"
%:oﬂ—q)f 3=t
=2t ¢ v Possi‘le anSive
o) g="1-49t

k‘.o\
(h) passing through the point (—4,5) with slope \/3;
oy s

V=< 1,137
x= -4+ ¢ x=—4+%€
- oOR
d= 5 +3t Y=5+3¢

A (-
(c) passing through the points (7,2) and (3,2). &
M~
-4 Vv

AB=¢3-1,2-2 =<4,0)=

Tw ?ax-\'iwku. doore V=T
x = 1+ 1t
3 =2040-¢

Some other PoSSlLlQ onhswers .
X =3t lx 3+ & =20y

%2 4 > 2 =2 J'
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-
= 1737 V= <3,17
EXAMPLE 6. Determine whether the lines r(t) = (1+1t,1—3t), R(s) = (1+ 3s,12+ s)are parallel,

orthogonal or neither. If they are not parallel, find the intersection point.

L4 : r(t\ et 1-317  wike diveckion v\ <IL-3>
R(s) <l+z>s 48y with diredhon \/ =<3, | 7

[

1= 3 )\’\7‘: = L KL (non Pamlld\
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