AP Calculus page 535ff Solutions

1)

t 0 1 2
X 3 5 7
y -3 1 5
v is a function of x.
x-3 x-3
== y=4( : )—3=2x—9, onx €3,9]

2)

3)

t 3 6 8 11

x 1 2 \6 3

y 2 11/4 13/4 4
v is a function of x.

x*+7

t=x"+2 y= ,0nx€[1,3]

t 0 /6 /4

x 0 \3/3%0.577 1

y 1 2V3/3=1.155 | \2=1.414

v is a function of x.
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4)

t 0 /4 /2 3n/4 T

x | 0 | v22=0707 | 1 | V2/2=0.707 | 0

y | 2 | 2=1414 | 0 | \2=-1414 | 2
v is not a function of x. i

<€

sin’f +cos’t =1

2 9 \ -
e =1$x2+y—=lonxe[0,1]

2 4

5)

t 0 w6 | w4 | w2 | 3n/4| n | Sn/4 | 3n/2 | Tn/4 | 2¢m

x | o | 5 22l 1t [\22]0]22] -1 [A22]0 A

y |1 [¥32] 0 -1] 0 |1 0 -1 0 1
v is a function of x.

/ \
cos(2t) =1-2sin’¢ <€ / \
y=1-2x" onx €[-11] / \

i1

[-1,1] by [-1,1]
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dx sec’ t sect dx®  sec’t

dy —2sin(2t) _ sin(Zt) _ Jsintcost _
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17a)

! 2 -1 0 ] 2
x -1 0 | 2 3
y 2 0 0 2 6
17b,

© d—y=2t+1 2t+1=0=>t=—l |
d 2 —
d’y .
dt i

=2
1 1). . .
(5,—1) is a lowest point by the second deriv. test.

18a)
¢ -2 -1 0 1 2 3
y 11 6 3 2 3 6
| L
. [T 1
18b.0) X 5o 2p42=0m1=-1
dt
dr*

(—1, 6) is the leftmost value by the second deriv. test.



192)

t 0 /3 /2 21/3 T
x 0 \3 2 \3 0
y 1 0.5 0 0.5 -1

19b.c) dx =2cost
t
2
d—f=—2sint

T
2cost=0:>cost=():>¢=5

(2,0) is the rightmost value by the second deriv. test.

20a)
t -1 -1/2 1/2 1
X -1.557 | -0.546 0.546 1.557
y 3.702 2.279 2.279 3.702
W
I | [ |
[T T 1 | [T |
-1 1
20 b,c) d
—y=2secttant 2secttant=0=tant=0=¢=0

2

dt

(0,2) is the lowest value by the second deriv. test.

2
d—f=2sec3t+2secttan2t %(0)=2+0=2
t




21a)

t 1.5 2 3 4 4.5
X 1.995 | 1.819 | 0.282 | -1.514 | -1.995
v -0.990 | -0.654 | 0.960 | -0.146 | -0.911
— 2
[ | | I | | [ | |
[ T 1 1T 1 I [ M 1
-1 — 1
T -2
25,0 & _ y6na ~2sin2=0=1=m
dt
d’y d’y
——=-4cos2t ——(m)=-4
dt’ a’tz( )
(0,1) is the highest point by the second deriv. test.
22a)
t 0.2 2 4 6 8 10
X 0 2.303 | 2.996 | 3.401 | 3.689 | 3.912
y -1.833 | 2.773 | 4.159 | 4970 | 5.545 | 5.991
2__
[ | | | || I ||
[ I [ 1 1 1 [
T 1 2 3 4
-2
22b, ¢) ﬁ=i(5)=l 10
dt St t ot

(ln(SO), ln(400)) is the rightmost point by the second deriv. test.




23) a’_y_ cost
dx -sint

=—cot?

Horizontal : —cott=0=1¢= g + NI (2,0); (2,—2)

Vertical : —cott = l = —tant=0=¢=nn (3,—1); (1,—1)
0
24) dy sec’ t 1

= =———csct
dx secttant sint

. 1 .
Horizontal : —— = 0, so there are no horizontal tangents
sint

Vertical:_L=l=sint=0=t=nn (1,0);(—1,0)
sint 0

25 dy 3 -4
dx -1

=4-3¢°

2 16)

2 2 16
Horizontal: 4-3t"=0=t=+—F— |[2+-——,——[;|2-—~=,-——
\3 ( \Esx/i)( 33

. 1 .
Vertical : 4 - 3¢* = 0’ so there are no vertical tangents

26) Q _ 3cost
dx -3sint

= —cot?

Horizontal : —cott=0=1¢= il + nm (—2,4); (—2,—2)
2

Vertical : —cot? = % = =nm (l,l); (—5,1)

27) L= fh\/(—sint)2 + (cost)2 dt = fh sin’t +cos’t dt = fzn\ﬁdt
0 0 0

=[t]in=2n—0=2n

28 T T T
) L=f \/(3cost)2+(—3sint)2 dt=f \/9coszt+9sin2tdt=f 9 gt
0 0 0

=[3t]:=3n—0=3n

/2 2 2 /2 /2
29) L=f \/(Stcost) +(8tsint) dt=f \/64t2c0s2t+64tzsin2tdt=f 64t dt
0 0 0

/2 /2 2
= 8tdt=[4t2] =4i-0=n2
0 0 4



30) This problem is not correct, although it seems to be

27 ) > o
L= f \/(—6cosztsint) + (6Sin2t‘305t) dt = f V36cos*tsin’ £ + 36sint cos* ¢ d
0 0

u =sint

27T 27
= f \/36sin2tcos2 t(cos2 { +sin’ t) dt = | 6sintcost dt
0 0 du = cost dt

0 n 2
=f6udu=[4t2]2 L
0 0 4



