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An Interesting Introduction to Parametric curves in the plane 

Perhaps you are already familiar with the concept of parametric curves in the plane. You 
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have seen in the last lecture there are many different parameters that can often be used as 
the basis for writing a set of parametric equations to describe a given curve. This set of 
homework exercises are designed to help you review some of the basic ideas from lecture 
as well as to give you the chance to familiarize yourself with that part of your graphing 
calculator which allows you to easily plot parametric curves, in some of the problems. 
You should make a point of"playing around" with this feature of your calculator until 
you feel comfortable using it. 

1.	 (a) Show that for a projectile fired from ground level, Newton's Law of 
projectile motion holds true: 

x(t) = (v0 cosB)t
t. 

-1	 2 
yet) = "2gt + (vosinB)t + '0 

Assume the only force acting on the projectile after it has been fired is gravity and 
that x(O)=O, y(O)=O, and that v(O)= Yo, where v is the velocity vector. 

(b)	 Show that the relationship between the variables x and y is parabolic - do 
this by eliminating the parameter in the set of parametric equations in part (a) 

(c)	 show the maximum value ofy is given by : 

Ymax	 = 2g 

(d)	 What initial angle of elevation produces the maximum range of the 
projectile (horizontal distance traveled before hitting the ground)? 
Hint: Show that the range as a function of the initial angle is 

v 0 
2 sin(2B)

Range = ---=--_....:...--' ­

g 

(e)	 Show that doubling the initial velocity multiplies the maximum height and 
range by a factor of4. 
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• 2. Eliminate the parameter and thereby write the following curves in their Cartesian 
form. Also sketch (using your graphing utility when necessary), indicating the 
orientation ofthe parametrically described curves: 

x =3t- I} 
y=2t+1 

X=t+1J 
2

Y =t 

X==t~l}
 
y=­

• 
t- 1 

x=4sect} 
y = 3tant 

x=e' +e-'} 
y = e' - e-' 
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• 3. Parametrize the line y=3x-2, using as parameter each of the following: 

(a) The x-coordinate 
(b) The y-coordinate 
(c) The directed distance from (I, I) 

4. Parametrize the segment AB where A = (1,5) and B= (2, 7) so that: 

(a) The orientation is from A to B for increasing t 

(b) The orientation is from B to A for increasing t 

• 

Page 3



.solM.-hDW\S 
·V.e,c.J.-ay 5 O\d1 Q1Il; :

-i 116 Show +h",+ ~". C'- f r OJ"' <,,i- i Ie ,+;re.J -fn, N\ J("o~ -Aot I" "'" \) +t",t 

__ Ne wtuk k w of fro 'leof1 1.0 yIlc'\-; l'V', holelA!- .. - ["ott. : 11 'r 
().re Y\o1- f'c:.W\llt"o..... w ~H. v-'~c:.+V,,", 1\O~-h.tr'\.j +he" <) Ff pt\r+ CfL~ J ... 

lc:-t Ree) be ~~ f"S:"¢tM vecd-or ~'M -rhe. 61I(j{'\ af- ~~ 

*, Th<'- )~rI1..( ~ff0 0:.(1 t (0) =. d =- (OjO) I/o. Vlo( o.l~ 
~ ~ ~ 

V 10 ) -==.. V = (11 ~e-- ) 1rs~e) )wh~--re...- lJ V II =- ir-V D (j (). b 0 

J'''jrt'''''­
~t .fi l'V\~ t . 
.~ y<. ~ -btl, {ur~e. 

(I) ve r)
 

Page 4



. r4:-) = C; TtL+ V;p.:,.e-t + K))j + (~G,SI9---t + lJ L 
~ --.:; . 
R := (( (0);::: IL, J + ~~ ::: (qJ 0) : ~ Jcl -=-- I~ -=- 0 
o L . •

~ 

.. Rt±) -= (- ~ d-e- + ~ ~O+)j +(u;;t;se--t)~ 
I .-€ \ 

J 
A (t) == (V-q)~)t 

o 

j (f) = -~ df'L-+%&h"fr~ 

'L. 

~~'E> -=f-) 6= -~ J-( ;t;r_~ )+ 1{;Sw.e(;t;,e]$ a 

'l..­

-= --t~~ib }G + (f:a---.B) "f • 
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X ~t-I 
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• -t---( 
;( +- I 
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"x: +-J =:;(t- ~ ~ -=- t­
::L 

6.~1c )'-:J = f 0 'L -==-f::)..-'3 • 
.' · f'-- J"-- ~ \-( )ff.D 
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(<1-) x;::,t} 6 = 3t-2 

(b ) L1 =--t.- x::= t +)
d)	 3 

~) ~1-J)(c) 

i: =	 D = ~If! -I) 'L-+ (::, 'x -J. -It 
---J-~---

-=-±llc{ ,,-I)L 

/ =--± JlD I X-I) ~i-
~	 \JlD( x: -r) 

II 'I	 ) 

( (J k +- L4 1I\J.e/,.{ ~ ...r i ~ ( .0. Y1 J.~ ., - 1/ ~ '-1wJ trv x < ! 

SD j{ =- t + t {
±JID \ L. '/. 0•	 

Ltt ==- ~ ( -& ;-t) - L \
J J~ffO	 ) 

T~ ~+'k- ~~t«J-; 

L1 = ~i +t 
J vr; 

No-&	 -frv -f: ~ D &Jl t->- "'~. k I:~ ~A"'-J r ~ ( are. -f-yp.C eJ. wi ~"J>l . 

-fuv t- <: 0 a.ll p+,o. tJ"- t"'- L~-e h"v', J 1:.(. \ nr~ ~(e l [MJ:- . 

• 

Page 10



x:::a-e+b j O~t~{ 
d' = C-t +J. 

t=-o) ;:t=IJJ=~ 

1-:=:: 0e(6} +-b:::-( :. to ~( 

J -'" C. (D) +d -=c s: :. J =-:;-' 

I L._ =-(j'iJ~e/V'\ L ?c ==- ~ :::. C( (I) + b - q +- ( 
:, te:=-{ 

0< (S 0 ~ = 1-::::. C ( !) +- d ::: c+-~. C = .J... 

So ~:::: t +-(I. .

J = 2t--t:;­ • 
(1 ) l' =. ~ -=::.- a.. (0 ) + b ", b ~ J..... 

j ::: t = L Co) +01 . of... = 7­

): ==- ( - au) + b= 4. -+ J--. .', C{ -::: - { 

J ::::: S = eJIJ+ d =- (+- 't .'. c=- - .2.. 

:. X ~ -t- +- ~ 

d:= -J.-t- -+ 1­
--.....--) 
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