Solutions to Parametric Sketches

Solution:

1) Intercepts
0=3t*-9 0=t3-3t
0= 3(t2 —3) 0=t (t —ﬁ)(t +ﬁ) . the curve crosses itself
t=+/3 t=0,/3,-/3 at (0,0) when t = +./3

X —intercepts are: 0 y —intercepts \/e,
Beqmnlnq and Ending Positions

il = i (¢ —soaumw[t(t%ﬂv@w
lim y = lim (3t* -9) = oo

t—two t—two
Coordinates of points of horizontal and vertical tangent lines.
g3 Y _g
dt dt
0=3(t-1)(t+1) 0=6t
t=1 -1 and dy t=0 and%;éo
dt dt
.. The curve has vertical tangents .. The curve has horizontal
at (-2,-6) and (2,-6) tangents at (0,-9)
The Chart
We will use the critical values of t to determine the directions of the curve
t -1 0 1
| | |
dx
— + _ - +
dt
ﬂ - - + +
dt
X - «— «— -
y d d T T
curve \y / DN /

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity
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dy

dy dt 6t
dx dx 3t*-3
dt
d( 6t j 6(3t°—3)—6t(6t)
3t*-3 5 2
d’y e (3-8
dx’ dx 3t*-3
dt
_18t°—36t° —18t° +18t* +18t —18
(3t*-3)
—18t2-18 —18(t2 +1)
(-3 27(t-1)°(t+1)
Therefore, the numbers which appear on the number linearet=—1 and 1.
t -1 1
| |
2
dy N _
dx?
curve N U N

2) Intercepts
x=0

0=t>-4
0=(t-2)(t+2)
t=142

..y —intercepts are: 0

y=0

0=t°-4t
0=t(t-2)(t+2)
t=0,+2

.. the curve crosses itself
at (0,0) whent=+2

X —intercepts are: 0,— 4
Beqginning and Ending Positions

limx=lim
t—>t0 t—otw0
limy=Ilim

t—>to0 t—>tw

(t°-4)=c0

(t°-4t) = lim t(t* - 4) = %00

t—>to0
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Coordinates of points of horizontal and vertical tangent lines.

dt dt
O:(\/§t—2)(\/§t+2) 0=2t
t:J_ri and %7&0 t=0 andﬂ;to
3 dt dt
.. The curve has horizontal tangents .. The curve has vertical
at (—g—ﬁj and (—gﬁj tangent at (—4,0)
3" 33 3'33
The Chart
We will use the critical values of t to determine the directions of the curve
t —i 0 i
M3 . 3
| | |
dx
— — - + +
dt
d_y + - - +
dt
X «— «— - -

y T 2 2 T
curve N\, s NS

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity

dy
dy gt 3t°-4
dx  dx 2t

dt

2

d(3t2t_4] 6t (2t)—2(3t* - 4)
dy  at (2t) 3t7+4
dx?> dx 2t TS

dt
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Therefore, the number which appear on the number line ist = 0.

t 0
|
2
d 2/ B N
dx
curve N U
3) Intercepts
x=0 y=0
O:tz—t O=t3_3t
0=t(t-1) 0=t(t—/3)(t+/3)
t=0,1 t=0,%+/3
.. y—intercepts are: 0,—2 X —intercepts il/ve: 0,37¥§,3+ﬁ

Beginning and Ending Positions
limx = lim (t?~t) = limt(t-1)=cc

t—tw0 t—>dow0 t—>to0
e (e 3) S
fim y = im (1 -31) = fim (" ~3) = o
Coordinates of points of horizontal and vertical tangent lines.
Y _ge_3 X g
dt dt
0=3(t-1)(t+1) 0=2t-1
t=+1 and d—x;tO t:l and d—y;ﬁo
dt 2 dt
.. The curve has horizontal tangents .. The curve has vertical
at (0,—2) and (2,2) tangent at (—%—18—1j
The Chart
We will use the critical values of t to determine the directions of the curve
1
‘ Y
| | |
dx
— - - + +
dt
v - - 4
dt
X «— «— - -
y T d J T
curve N NS
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Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity

dy
dy gt 3t°-3
dx  dx  2t-1
dt
3t*-3
d(Zt—lj 6t(2t—1)-2(3t* -3)
dy_ g (a-1  s(t'-t+)
dx>  dx 2t-1 o (2t-1)
dt

Therefore, the number which appear on the number line ist :%.

~—+
TN

d’y
dx?
curve A U

4) Intercepts

0=t"+t 0=t"+2t

0=t(t+1) 0=t(t+2)

t=0,-1 t=0,-2

. X—intercepts are: 0,-1 y —intercepts are: 0,2
Beginning and Ending Positions

lim x = lim (t*+2t) = lim [t(t+2) | = oo

t—>oo t—oo t—too
lim y = lim (t* +t) = lim t(t+1) =
t—to t—to0 t—>tw0

16



Coordinates of points of horizontal and vertical tangent lines.

dx =2t+2 Yy =2t+1
dt dt
0:2(t+1) 0=2t+1
t=-1 and ﬂio t:—1 and%;to
2 dt
.. The curve has vertical tangent .. The curve has horizontal
3 1
at (-1,0 tangentat | ——,—=
o e
The Chart
We will use the critical values of t to determine the directions of the curve
-1
vt 2
| |
% - + +
dt
Yy _ .
dt
X «— - -
y d d T
curve N /

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity

dy
ﬂ_i_zwl
dx  dx 242
dt
2t +1
d(Zt:Zj 2(2t+2)-2(2t+1)
dy g _ (2+2)
dx>  dx 2t+2
dt
_ 2
(2t+2)
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Therefore, the number which appears on the number line ist=—1.

t -1
|

d’y

dx? - "

curve A U

5) Intercepts

y=0 x=0
0=t>-2t 0=t?
0=t(t—2) 0=0
t=0,2 y —intercepts are: 0

.. X—Iintercepts are: 0,4
Beqginning and Ending Positions
limx=limt? =

t—ot0 t—ot0
. o 2 or\ [ oy
fim y = im (¢ ~2t) = i t(t-2) =0
Coordinates of points of horizontal and vertical tangent lines.
d—X =2t ﬂ =2t-2
dt dt
0=2t 0=2t-2
t=0 and ﬂio t=1 and%;«to
dt dt
.. The curve has vertical tangent .. The curve has horizontal
at (0,0) tangent at (1,-1)
The Chart
We will use the critical values of t to determine the directions of the curve
t 0 1
] | |
¥ - +
dt
dx
— - + +
dt
X «— - -
y J J )
curve Ny /

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
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Check the concavity

6)

dy
dy gt _2t-2
dx dx 2t
dt
2t—-2
d(th 2(2t)—2(22t—2)
dy _ —at (&)
dx’ dx 2t
dt
4
(2t)
Therefore, the number which appears on the number line ist = 0.
t 0
|
2
dy B N
dx?
curve N U
Intercepts
0=t’+t-2 0=t*+2t-1
_ 2
0=(t+2)(t-1) o 2EN2 T4 V22+4
t=1,-2 t=—1+2

.. X—intercepts are: —1,2
Beqginning and Ending Positions

limx=lim

t—>to0

limy

t—>to0

t—>to0

lim

t—>to0

(t2+2t—l)=oo
(t2+t—2)=oo

y —intercepts are: + V2
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Coordinates of points of horizontal and vertical tangent lines.

dx =2t+2 Yy =2t+1
dt dt
0:2(t+1) 0=2t+1
t=-1 and ﬂio t:—1 and%;to
2 dt
.. The curve has vertical tangent .. The curve has horizontal
7 9
at (—-2,-2 tangentat | ——,——
(-2.-2) gentt 1,2
The Chart
We will use the critical values of t to determine the directions of the curve
-1
vt 2
| |
% - + +
dt
Yy _ .
dt
X «— - -
y d d T
curve N /

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity

dy
ﬂ_i_zwl
dx  dx 242
dt
2t +1
d(Zt:Zj 2(2t+2)-2(2t+1)
dy g _ (2+2)
dx>  dx 2t+2
dt
_ 2
(2t+2)
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Therefore, the number which appears on the number line ist=—1.

t -1
|

d’y

dx? - "

curve A U

7) Intercepts

0=t>-3t 0=t>-3t
0=t*(t-3) 0=t(t—/3)(t+3)
t=0,3 t=0,/3,-/3

. X—intercepts are: 0,18 y —intercepts arg: 0, By@ -9
Beqginning and Ending Positions

lim x = lim (£ ~3t)= lim [t(t2-3) | =2/ ¥

t—>to0 t—>to0 t—tw \/_
H N H 3_ a2\ _ i 2 _ _
fim y = im (€ -3°) = fim [ ¢ (1-3) | = 4
Coordinates of points of horizontal and vertical tangent lines.
WX _y2_g Y 32 _gt
dt dt
0=3(t-1)(t+1) 0=3t(t-2)
t=1 -1 and d_yio t=0,2 and %7&0
dt dt
.. The curve has vertical tangents .. The curve has horizontal
at (-2,-2) and (2,-4) tangents at (0,0)and (2,-4)

Therefore, the curve crosses itself at (2,—4) whent=-1and t=2.

The Chart

We will use the critical values of t to determine the directions of the curve
t -1 o 1 2

| | | |

dx
— + — - + +
dt
ﬂ + - - +
dt
X - «— «— - -
y T T l l T
curve / N ./ Ny /
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Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
Check the concavity
dy
dy gt 3t°-6t_t* -2t
dx dx 3t°-3 t°-1

dt
2_2
d[ttz_ltj (2t—2)(t2—21)—22t(t2—2t)
d’y _— dt  _ (-1)
dx’ dx 3t*-3
dt
2t -t+1)
3(t2 -1)°
2(t*-t+1)

3(t-1)° (t+1)’
Therefore, the numbers which appear on the number linearet=—-1 and 1.

t -1 1
| |
dx?
curve ) N )
8) Intercepts
0=t?-2t 0=t’
0=t(t-2) t=0
t=0,2 y —intercepts are: 0

. X—intercepts are: 0,8
Beqginning and Ending Positions
lim x = limt® =+

t—>o0 t—>to0
fimy = fim (¢ ~2t) = fim [1(t-2)] ===
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Coordinates of points of horizontal and vertical tangent lines.

95:&2 gx=2t—2
dt dt
0=3t* 0=2(t-1)
t=0 and ﬂio t=1and %;to
dt dt
.. The curve has vertical tangents .. The curve has horizontal
at (0,0) tangents at (1,—1)
The Chart
We will use the critical values of t to determine the directions of the curve
t 0 1
] | |
i _ - +
dt
dx
— + + +
dt
X - - -

y J J 0
curve  \ N\ /!

Use the above information, especially the curve directions in the chart to sketch the

curve. “sketch”
Check the concavity

dy
dy gt _2t-2
dx dx 3t
dt
d(thzj
3t ,
dey — a 2(3t%)-s6t(2t-2) 42t
dx? dx (333 ot®
dt
Therefore, the number which appear on the number line ist=0.
t 0
| |
d?y B + _
dx?
curve M U N
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9) Intercepts

y:o X:0

0=t*-2t 0=t>-3t
0=t(t-2) 0=t(t-/3)(t+3)
t=0,2 t=0,/3,-/3

.. X—intercepts are: 0, 2 y —intercepts gfe: 0, 332@
Beqginning and Ending Positions

lim x = lim (£ -3t) = lim [ t(t* -3) | = +od N

t—>d0 t—ot0 t—t0
N S J
fim y = Jim (1 -2t) = fim t(t-2) ==
Coordinates of points of horizontal and vertical tangent lines.
X _g_3 Yy
dt dt
0=3(t-1)(t+1) 0=2t-2
t=1 -1 and d—y;tOWhent:—l t=1 and %:O
dt dt
But % =0whent=1 What happens when t=1?
. The curve has vertical tangents @ _ th_ 219 when t=1
dx 3t°-3|0
.21
at (2,3 [Hllim===
( ) = 16t 3

ie. When t =1 the slope of the tangent approaches %

The Chart

We will use the critical values of t to determine the directions of the curve
t -1 !

| |

dx
— + - +
dt
o - ;
dt
X - «— -
y d d T
curve O\ v /

Use the above information, especially the curve directions in the chart to sketch the
curve. “sketch”
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Check the concavity

dy
dy dt _ 2t-2
dx dx  3t2-3
dt
d(Zt—z) 2(3t>—3) -6t (2t —2)
3t?-3 5 2
I (3°-3)
dx> dx 3t°-3
dt
_ 6(t-1)°
27(t2 -1)°
-6(t-1)°

27(t-1)(t+1)°
Therefore, the numbers which appear on the number linearet=—-1 and 1.

t -1 1
| |
d’y
dx? - i -
curve N U N

10)  Intercepts

y=0 x=0
0=4e? 0=¢' -t
%) t=eg'

&, since the curves y = x and y = e*do not intersect.
There are no intercepts.
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Beginning and Ending Positions

t t
Iimx=|im(et—t)=limt(e——1] But Iim(e—j P}
t—o t—o too |t too| t 0

et
Slimx= |imt(T—lj=oo'oo=oo

t—w t—w

t—>—ow t—>—o towo| @

lim x = lim (e' -t) = |im(%+t}=0+oo:oo

. . 1 _ ) t
limy=Ilim4e?2 =00 and Ilimy=1Iim4e2=0
t—>—0 t——o0

t—w t—ow
Coordinates of points of horizontal and vertical tangent lines.
%:et -1 ﬂ:4e5(1j
dt dt 2
0=¢' -1 O:4e£(ij
2
el =1 %)
t=0 and ﬂ 0
dt

. The curve has vertical tangentsat (1,4).

The Chart
We will use the critical values of t to determine the directions of the curve
t 0
|
ﬂ + +
dt
dx
— - +
dt
X «— -
y T T
curve N /

Use the above information, especially the curve directions in the chart to sketch the

curve. “sketch”
Check the concavity
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ﬂ dt _ Ze%
dx dx e'—1
dt
t

L ?ejl} e%(et ~1)-¢' .2e*
>y at (e ~1)° —e* (¢ -1-2¢')
dx?  dx e'—1 (¢ _1)3

dt
_e? (1+¢')

. ife'=1=0 then t=0
Therefore, the number which appear on the number line ist = 0.

t 0
|
d 2y + _
dx?
curve ) M
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