
solutions to Practice Problems Nd Covered
i n c l a y . (No te charger t o problems 2 a n d 3 )
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3 . & * I f the c u r v e w e r e unwounda n d
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flattened, i t would look l i k e th is . :
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4. a x e s , s o I:H÷÷¥.mil. ¥§¥
÷÷÷f5 . Observe t h a t x t y i s quoted
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o n t h e circle o f (Ee, E ) -
a n d s w a l l e t a t C-E, -E): (Plane zexey t i l t s upward

40¥ TiTii, -9%54%9.4%5'§ * F o r
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8 . A t t - o , T ' = µ) a n d I T '1=52. So t h e speedi s 52%.

A t T- E , T ' = III), a n d t r ' t - f i e . So the speed i sF I T % .

9 . The point (o,l ,o) i s the position a t t - o . The tangent l i n e
i s given a t c u t speed by

i i . f. till.
10. The point ( t ,e ' t , o ) i s t he position a t E T . So

T ' -III), a n d the tangent l i v e i n parametrized
a t u n i t speed by

it:#t.EE#iIeiiI
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11. F ' = that]. Sketch w a s given i n clam.

1 2 . Referring to f ' above, i t t - o , F ' = 8 '(o) =µ , s o the
particle i s moving a t l Ms .

A t f - Iz , T ' =
Lot], s o t h e particle i s moving a t i t % .

1 3 . A t t - o , the tangent l i n e i s clearly X - O .

A t t -T k , the target l i n e i s clearly y =L. Th i s i s t h e value

of t for which t h e position i s µy],
t h e pout (¥, E) i s t h e position a t E - ¥, s o I ' -1¥).
We find t h e slope of the tangent l i n e a s follows:

. m gftp.?IiEswpen ¥ .

So the Cartesian equation of t h e l i n e i s y-E- = ¥ (X-TI).

14. For T h e grape, which shows the relationship
between inputs a n d outputs, w e need t h r e e
a x e s : E , x , a n d y . W e s a w i n d a n t h a t t h e
cringe of t h e c u r v e t-feint) looks l i ke t h i s n e a r

" ' " "IT'it 'affair:&;'
s o t h e graph looks like t h i s : µ

L
t

Th parametric equation of the graph i s i t
=µnµ¥
¥,

s o

i t s de r i va t i ve i s t ' -flats
f)

.



T o underhand th i s helter, l e t s re - exam i ne t h e
c a r e g- f ( x ) lone output: g)
t.ie#as%EE:e:o;a-
y=fG) i s y-yo-floriated.

Parametrically, w e a r e o r a s t h e parameter, a n d t h e
o n e " F-ftp.fjaif. So Tiffany, a n d
parametric equation of one tangent l i n e note, yo) i na

i i i . f. typical' /
Here's a bigger picture:.gg#e*fII.ds--
f'htar=eexl

W i t h t w o outputs t h a t depend o n t , t i s t h e
ardependent v a r i a b l e . The grape of

F - ftp://I,] i n a parametric a w e

i . µ.-ftp..fi" ' 'ftp.ti.I.

Now, i n o u r example, x - t ' a n d y--Sint, s o



the graph has derivative T ' -flat). The point
(o,o, o) i s t h e position a t f - o , s o a t t h i s point
T ' = µ), and t h e tangent h e r e i s given by the

following unit-speed parametric equation:

i . foot
. t i f f Eitel

15. F o r T-III), F ' =[¥]. Here i s a sketch ofthe c u r v e :

µ µ → o r a s C-→ a

€ 1 ) & u n w e a r e r very fat a s t i n c r e a s e s

I t - t - o y → 0 a s t → - O¥ I ¥ µ
\

A t t = O, x - o a n d y = 1 . T ' - (9)
,

s o t he tangent
b i n i s vertical, w i t h equation x - o , a n d the speed of
t h e particle i s 1 % .

A t t - t , Cnn) = Ii, te) . T ' -Life). The spud a t th is
c u r t a i n i s 1 1 4 ¥ . T h e slope of
t h e tangent l i n e i s -Yze, s o T h e equation i s

y-te = I e ( x- l ) .

A t t - t . ( x ,y) - (k). T '- I I . Now t h e slope i n posture
a n d steeper t h a n a t t - t , a s you c a n s e e o n t h e graph.
The speed o f t h i s m u t a n t i s ¥ 2 , a n d t h e tangent h i r e



has equation y-e-E (x-D.

Again,forthegraphe w e need three a x e s : t , x , a n d y . I ' l l

draw t h e graph w i t h t i o n t he independent variable,
coming forward. A tangent l i v e t o t h i s graph i s analogous
t o t h e tangent h i m t o t h e graph of a function R - ' R ,
l i k e

you d rew i n Cole I .
t h e graph looks something l i ke t h i s :

a-...'@ ' ' t
E F whoring egeogentially

- 4¥?# o u t parabolicly. t h e

+
1 ¥ " hit:&; my-am .

A parametric equator for t h e graph i s

riff-¥1. Fifth.
A t t - o , The value of r a n d y a r e 0 a n d I , ref.
F ' = µ), a s i n t h e guenon example. Coincidentally).

The tangent l i n e t o the graph a t %)has equation
T.io?)+fzfio,) a t w i t speed. I t l ies

i n t h e t,g-plane w i t h slope 1 . (Ag--At).
.§¥"st.
4,0)

For practice, find the tangentl i n e - h t h i s graph a t t = ± 1 .


