Calc BC Parametric WS1

Name:

Block: Seat:

Parametric Functions Parametric functions are another way of viewing functions. This time, the
values of z and y are both dependent on another independent variable, usually ¢, for time. With parametric
functions, we can draw very interesting curves such as the asteroid.

Cartesian Equation

Parametric Equation

w23 4 4213 = 42/3

x(t) = 4cos? t

y(t) = 4sin®t

e Parametric equations can be used to solve physical problems, and thus have many interesting real
world applications. We like thinking about movement in two dimensions with respect to time, which
is done often with parametrics.

e Parametric equations have obvious uses in real life. While many concepts that we learned are similar
in this regard, parametric equations offer a physical representation that few concepts do. Visualizing
the motion of objects of on a plane is easy and models many things in the real world.

e Parametric equations allow in depth analysis of projectile motion and provides the way one can derive

kinematics equations.

e We can use calculus to determine the slope of the curve at any point, to write an equation line tangent
to the curve at a given point, and to find the length of a curve between two points.

The following formulas will be used on the AP Calculus exam. You need to know them.

dy
. : : dy _ dt
The first derivative (the change in y with respect to x) T = dr
x
i d
Y
dl =2
, v (dw) ‘/
d d [d
The second derivative of y with respect to z Txg = (di) = éii
dt
de\?  (dy\?
The speed of a particle at a given value of ¢ \/<£> + (;Z)
to d 2 d 2
The arc length L= /t1 \/(df) + (;Z) dt
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Loa(t)=2t—1
yt)y=1-—1t
te[-2,3]

(a) Make a table with columns for z, y, and ¢

t —2 -1 0 1 2 3
x -$1-3 - l 2 s
, 2|3 [l o= |4

(¢) Eliminate the parameter

< =2t —\

A= |-+
L=~
X = 3\( “"7’>“ l g’ | —
™~ x££ T /

(d) Find the highest point of the curve 2 — S \
& | — -t = — p—_ (— S
= C ) . AN y =

> —z

I T
(e) Find the length of the curve on the interval

(PYW)= A (C 0 )= <s)* = A (S :/EE——\
ol = RO e (7= ar
3

-2 B
A
=L, =1=C3+2)=sTs
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2. x(t) =t>—4 £= 29
t 2z

y(t) =3 x =@y -«

t €[-2,4]

(a) Make a table with columns for x, y, and ¢
t -2 -1 0 1 2 3 4
| O 737473 0|5 |in

|
— 1 >

. | ya O| /Al 1| Z| &

(¢) Eliminate the parameter

(d) Find the left most point of the curve

Lot TeA

x (t)

(e) Find the length of the curve on the interval

q‘ (
[T
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e

— —
3. 5(t)—3+2cost -
te0,2n] T u=l — =t
(a) Make a table with columns for ac,%h and ¢

3
(|2 |74 T

(¢) Eliminate the parameter (slove for sint and cost then use the identity cos®t + sin®t = 1)

(d) Find the lowest point of the curve
W' =2 st -~ Y
g = © 2T n* cv
T =) 7

\Jc o \VaToeret zT
vyl (12 —4 |\

(e) Find the leTgch of the curve on the interval
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4. x(t) =t>—4
y(t) = 3sint
t €0, ]

(a) Make a table with columns for z, y, and ¢

T ‘7 "/‘S 5%70

=)

(¢) Find the lowest_point of the curve {

Cod Tadl %:%: 3 cos T, 3

(d) Find the length of the curve on the interval

T

o 46w ) I
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t€0,2m
(a) Write the equation for the line tangent to the path of the function when ¢t = —1. (The tangent line
will be in terms of x and y only.) / <
o2 445 4 - X—5 >
W\ — —— < _ _ \4 —
o=t I n
—_— »Lf - — —
73 g =X

(= atyras =S
y (=1 = O = 1
6. Given the parametric function z(t) = -
y(t) = —2+1Int

d
(a) Find cTy in terms of ¢
x

du is
T = LYy
& S T
1 t*
(b) Find % in terms of ¢
2 - 2.
O&IKZ - M e -\
“hb
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7. (From 1998 BC6 (calculator allowed) ) A particle moves along the curve defined by the equation
d 1

oﬁj y = 2 — 3z The 2-coordinate of the particle, x(t) satisfies the equation *

— = ——— for t > 0 with
dt 2t+1
the initial condition z(0) = —4 W= at |
(a) Find z(t) in terms of ¢

w(o)= |

1 dw=dx (t) =21+
L,t+l 2 (VS ) 2t+ |

X&):f++f%cbt :—4&+l&f R

I

|
= _£ + Jze -\ = /§+W(

d
@ (b) Find d_zt/ in terms of ¢

- v M
A—I ,37(&/7)0\%

= C?D?&‘L /3> X/;E'

- (5 </§»YZQ\>7// 3>é %>

@ (c¢) Find the location and speed of the particle at time ¢ = 4

()= 1a < ’//)L .

4 - = (-L '}/5/7, = -
e N R
Joe Sokioe @ 7% w0 (-2 - 1)

\\

. oy
Gpob - | B 27 B o
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