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m
E

xercises

1—
4

S
ketch

the
curve

by
using

the
param

etric
equations

to
plot

points.
Indicate

w
ith

an
arrow

the
direction

in
w

hich
the

curve
is

traced
as

t
increases.

1
.
x

=
t

2+
t
,

v
=

t
2—

t
,

—
2

<
t<

2

2.
x

=
t

2,
v

=
t

3
—

4
t,

—
3
t
<

3

3.
x

=
c
o
s

2t
,

y
=

1
—

sin
1,

0
t

7r/2

4
.x

=
e
+

t,
v
=

e
’—

t,
—

2
t
2

5—
8

(a)
S

ketch
the

curve
by

using
the

param
etric

equations
to

plot
points.

Indicate
w

ith
an

arrow
the

direction
in

w
hich

the
curve

is
traced

as
t

increases.

(b)
E

lim
inate

the
param

eter
to

find
a

C
artesian

equation
of

the

curve.

5
.x

3
t—

5
,

v
=

2
t+

1

6
.x

1
+

3
t,

y
=

2
—

t
2

7
.
x
,

)
‘
l

—
t

8
.x

=
t

2,
V

=
t

3

9—
16

(a)
E

lim
inate

the
param

eter
to

find
a

C
artesian

equation
of

the

curve.
(b)

S
ketch

the
curve

and
indicate

w
ith

an
arrow

the
direction

in

w
hich

the
curve

is
traced

as
the

param
eter

increases.

9
.x

=
s
in

0
,

v
=

c
o

s
0

.
—

0
i
r

17—
20

D
escribe

the
m

otion
of

a
particle

w
ith

position
cv,

v)
as

varies
in

the
given

interval.

u
.s

3
+

2
c
o
s
t,

y
=

l+
2

s
in

t.
/
2
<

t
<

3
/
2

1
8
.x

=
2
s
in

t,
y
=

4
+

c
o
s
t,

0
t
3
i
r
/
2

1
9
.x

=
5
s
in

t,
y
=

2
c
o
s
t,

—
i<

t5
7

r

20.
x

=
sin

t,
)‘

=
c
o

s
2t
,

—
2

t
2

r

21.
S

uppose
a

curve
is

given
by

the
param

etric
equations

v
=

f(r).
v

=
g(t),

w
here

the
range

o
ff

is
[1

,4
]

and
the

range
o

fg
is

[2
,

3].
W

hat
can

you
say

about
the

curve?

22.
M

atch
the

graphs
of

the
param

etric
equations

x
=

f(t)
and

v
=

g(t)
in

(a)—
(d)

w
ith

the
param

etric
curves

labeled
I—

TV.

G
ive

reasons
for

your
choices.

—
2

5
U

se
the

graphs
of

.v
=

f(t)
andy

=
g
(r)

to
sketch

m
eiric

cu
rv

es
=

R
i)

.
=

q
()•

Indicate
w

ith
arrow

s
the

in
w

hich
the

curve
is

traced
as

t
increases.

c
y
c
l
o
i
d
”

L
ater

this
curve

arose
in

connection
w

ith
the

brachistochrone
problem

:
Find

the
curve

along
w

hich
a

particle
w

ill
slide

in
the

shortest
tim

e
(under

the
influence

of
gravity)

from
a

point
A

to
a

low
er

point
B

not
directly

beneath
A

.
T

he
S

w
iss

m
athem

atician
John

B
ernoulli,

w
ho

posed
this

problem
in

1696,
show

ed
that

am
ong

all
possible

curves
that

join
A

to
B

,
as

in
F

igure
15,

the
particle

w
ill

take
the

least
tim

e
sliding

from
A

to
B

if
the

curve
is

part
of

an
inverted

arch
of

a
cycloid.

T
he

D
utch

physicist
H

uygens
had

already
show

n
that

the
cycloid

is
also

the
solution

to
the

ta
u

to
c
h

ro
n

e
problem

;
that

is,
no

m
atter

w
here

a
particle

P
is

placed
on

an
inverted

cycloid,
it

takes
the

sam
e

tim
e

to
slide

to
the

bottom
(see

F
igure

16).
H

uygens
proposed

that
pendulum

clocks
(w

hich
he

invented)
should

sw
ing

in
cycloidal

arcs
because

then
the

pendulum
w

ould
take

the
sam

e
tim

e
to

m
ake

a
com

plete
oscillation

w
hether

it
sw

ings
through

a
w

ide
or

a
sm

all
arc.

(b)*

2
.

10.
.v

=
c
o

s0
,

y
=

2
sin

0
.

0
<

0

11.
x

=
s
in

t,
v

=
c
s
c
t,

0
<

t<
r/2

12.
x

=
ta

n
20

,
y

=
sec

0,
—

ir/2
<

0
<

ir/2

13.
x

=
e2’
,

y
=

t
+

1

14.
x

=
et

—
I,

v
=

e2’

15.
x

=
sin

0,
v

=
cos

20

1
6
.x

=
In

t,
v

=
r
‘

1

23.
V

1
t

24.

G
raphing

calculator
or

com
puter

w
ith

graphing
softw

are
required

1.
H

om
ew

ork
H

ints
available

in
T

E
C


