Section 1.3: Vector functions

Parametric equations:

where the variable t is called a parameter. Each value of the parameter ¢ defines a point that we can
plot. As t varies over its domain we get a collection of points (x,y) = (z(t),y(f)) on the plane which is
called the parametric curve.

Each parametric curve can be represented as the vector function:

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 the direction of motion.
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EXAMPLE 1. Eramine the parametric curve x = cost, y = sint,
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EXAMPLE 2. Given r(t) = (t+1,22). or X813 &+l, ger=4

(a) Does the point (4,3) belong to the graph of r(t)¥
v (D=<y,3) HJerl=4 = +=3 o nO
+ =3 = &= 433

(b) Sketch the graph of r(t).
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(c) Find the Cartesian equation of r(t) eliminating the parameter,

X=t4| = t = x-|
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EXAMPLE 3. Find the Cartesian equation for r(t) = costi+ cos(2t)]
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EXAMPLE 4. An object is moving in the ry-plane and its position after t seconds is given by r(t) =
2 : 2

(141214 3t). x=\x4" Y=\+3t

(a) Find the position of the object at time t = 0.

v(o) = ¢ L+0", \*+ 307 = LL1Y

1
(b) At what time does the object reach the point (10,10).
Fl = e,y
T = = = A= 23
1+ ¥ =0 = 4+ =9 = = L=3
1426510 D k=9 D ¥=3

(c) Does the object pass through the point (20,20)?

\.\.-\-‘lc)_o = "'1-‘-'4* = X =231y

43% 220 =) 34 =19 = = ﬂ
(d) Find an equation in = and y whose graph. is the path of the object.

Eliminak parameder + 4o  find Cardesian form
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A Vector equation of the line passing through the point (zg, yo) and parallel to the vector v = (a, b}

is given by — ryse S
o e

where ro = (xqg, y0). - 5 — 7
ro=1Y+ A = L &V
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The vector equation of the line can be rewritten in parametric form. Namely, we have

-~
7

(x(t),y(t)) = r=ro+tv=
= (zo,y0) +t{a,b) = (wo,y0) + (ta,tb) =
= (z0 +ta,yo +1b).
This immediately vields that the parametric equations of the line passing through the point (zg, 1)

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

x(t) =xg+at, y(t) =wyo + bt.
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EXAMPLE 5. Find parametric equations of the line -
PATaITELT L
Xo,\{o V :<|)‘L(>
(a) passing through the point (1,0) and parallel to the vector i — 4j;

X= |+ £l
N=0 4+ - (Y)

oY

T X= -4 + 3
‘as S *{:‘h

(¢) passing through the points (7,2) and (3,2).
=
V=<3,2-<1,27 =<4-4,07 /

x-_-. 1 '\"k("‘)
9= & Yteo
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EXAMPLE 6. Determine whether the linesr(t) = (14+t,1—3t), R(s)= {1+ 33,12+ s)are parallel,

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