morales (am226923) — Section 10.2 — martines — (53390) 1

This print-out should have 8 questions. »
Multiple-choice questions may continue on 3 @ 3sin” { cost
the next column or page — find all choices T odx 1+Int

before answering. d A cosd £sin
Y cos” t sin

001 10.0 points dx 1 +1Int
d
Find %Y when 5. dy _ ! "; Int
dz dx 4sin° t cost
o(t) = dte', y(t) = t—e. g Qv _ 1+t
" dr  4cosdtsint
1 dy _ Let . dy ~ 1+Int
Cdx et (1 —1) " dr  3cosdtsint
2 @ — M 8 @ B 3cos® tsint
dz 1= “dr  1+Int
t 3
3. dy _ _1-e correct Exp‘lanatl‘on.: '
dz 4et(1+1t) Differentiating with respect to ¢ we see that
dy 1—éf ¢
4, - = ———— 14y — ~ ' — Aaind .
dx det(1 —t) ' (t) : +Int, y(t) = 4sin”tcost
dy 4el (1 —t) Consequently,
5, - = ———— 2
dx 1+ et
d 4et(1 4 1) dy y'(¢) 4sin® t cost
y e 9 _ _
6. — = ——= dx x'(t 1+ Int
dx 1+et (t)
Explanation: 003 10.0 points
Differentiating with respect to t we see that 0
. () . .
() = 4 +tel), y(t) =1—¢. Find T2 for the curve given parametrically
by
Consequently,
z(t) = 1+2t2,  y(t) = 262 +13.
dy  y'(¢) 1—é
g = .t
de  2'(t)  4et(1+1t) ) dz_y s
T da? 16
002 10.0 points )
d 8t
d ¢y _ o
Find%when 2. dr2 ~ 3
2
z(t) = thnt, y(t) = sin’t. 3. dy = icorrect
dx? 16t
1 dy 1+ 1Int . d2y 3
" dx 3sin®t cost Cdz? 4t
d 4sin’t cost 2
2. Y = PR TOT correct 5 dy _ 10

dx 1+ 1Int © dx? 3t
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d2

6. Ly _ 10t
dz? 3

Explanation:

Differentiating with respect to t we see that

() = 4t,  y(t) = 4t + 32,
Thus
d ! 4 2
_y:y(t) _ t+ 3t :1+§t.
dx x!(t) 4t 4

On the other hand, by the Chain Rule,

2
4 - E@) - G

Consequently,

dz?2 ~ dt

2
Ty

- dx

004 10.0 points

Find an equation for the tangent line to the
curve given parametrically by
z(t) = e, y(t) = 2t* + 4t — 4

at the point P(1, —4).

1. y = 22 — 6 correct
2. y = —2x -2

3. y = 4r—6

4. y = 4z —2

5.y = 2x—2

6. y = —2xr—6
Explanation:

Notice first that P(1, —4) is the point cor-
responding to the choice ¢ = 0. We can thus
use the point slope formula with ¢ = 0 to find
an equation for the tangent line at P.

Now by the Chain Rule and Product Rule,

2’ (t) = 2e*, y'(t) = 4t +4,

SO
2t + 2
o2t

dy (¢
-¢

dy ) _
(t)

de

The tangent line at P(1, —4), i.e., when t = 0,
thus has
slope = 2,

and by the point slope formula an equation
for the tangent line at P(1, —4) is

y+4 = 2xz—-1).

After simplification this becomes

y = 2xr—6

keywords:

005 10.0 points

Determine all values of ¢ for which the curve
given parametrically by
=t -3t2+2, y=33+t2—-2

has a horizontal tangent?

1.t = =2
2
2.t=0, =
9
3.t =0, 2
2
4. t = —
9
2
5.t =0, 3 correct
6. t = 2
Explanation:

After differentiation with respect to t we
see that

y'(t) = 9t +2t, 2/(t) = 3t —6t+2.
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Now

9t2 + 2t

dy _ y'@) _
3t2 — 6t +2°

de — x/(t)

so the tangent line to the curve will be hori-
zontal at the solutions of

y'(t) = t(9t+2) = 0,

hence at

006 10.0 points

%y
Find T2 when

x(t) = sin3nt, y(t) = cos3mnt.

d%y

1. T2 — 3msec? 3t
d2

2. d—xg = —3sec’ 3nt
d2

3. d—xg = —371secd 3t
d2

4. —g — —sec® 3nt correct
dx
d2

5. d—a:g = sec® 37t
d2

6. d—a:g — 3sec? 3wt

Explanation:

Differentiating with respect to t we see that

2'(t) = 3rcos3nt, o' (t) = —3mwsindnt.
Thus
d /
& _ AU = —tan3nt.
dz x'(t)
But then
d?y B d<dy) dr 37 sec? 3t
dz?2  dt\dz// dt =~ 3mwcos3mt
Consequently,
d2
d—a:g = —sec®3nt

keywords: derivative, second derivative, para-
metric curve, trig functions,

007 10.0 points

Which one of the following integrals gives
the length of the parametric curve

0 <t <4

4
1. I:/|t2+1|dt
0
4
2. 1 = 2/ /12 4+ 1 dt correct
0
4
3. I = / V2 +1dt
0
2
4. I:/|t2+1|dt
0
2
5. 1 = 2/ 62 + 1| dt
0

2
6. [ = 2/ V2 +1dt
0

Explanation:
The arc length of the parametric curve

(z(t), y(t)),

is given by the integral

a <t<b

b
I= [ Vww?+ @t

But when
z(t) = t2, y = 2t,
we see that
T'(t) = 2t, y'(t) = 2

Consequently, the curve has

4
arc length = 2/ Vi +1dt
0




morales (am226923) — Section 10.2 — martines — (53390) 4

o (t) = /2t +3
008 10.0 points
Find the length of the curve defined by
1 Ht)=1+t
o(t) = 5 (2t +3)"/2 () =1+
Lt Substuting these into the formula for length of a
y(t) =t + 9 curve we have:
! ST T R)\2 2
1 5 t
£ 2 correc Which simplifies to:
5
2.3 1
L:/ V4t +4 dt
2
3.5 ‘
3
4.2 1
) L:/ A/ (t+2)? dt
5.3 0

1 5
L:/ (t+2) dt =2
0 2

Explanation:



