26. xzcoszy—siny-—"()

Zr-(x cos” y)—-d_—(sm y)=

(x )(7c05y)(—smy)( }+(cos ¥)(2x) - (cusy)w—-O

dy 2xcos ¥

= (0)

—~(2x? cos ysiny+ cos y)—=
( ysiny y)dr

Zxcosy

—2xcos’ ¥

dr  cosy+2x’cosysiny T 1+22%siny
2(0)cosw
14+ 2(0)*sinz

Slope at (0, 7):

{a) Tengent: y=7
(b) Normal: x =0
27. ey =1
d o d, . d
Z (N =—(
d—.‘(x) dx()’) d.t()
2x+2y' =0
2y =-2x
X

y=-=
¥y

d

"

X

Yy ===

dx

y

__ X=X

Since our original equation was x4 y2 =1, we may

substitute 1 for x* +y?, giving y" =——.
¥

28, :cm-!-ym:l
d 113 d
=" =20
dx( %) (y ) dx()
2 i 2 T
+ =0
3 33’ y=

-3

X .
f =
y= B [

Y

X

;
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Y -0
Jlx x!

, 113
1 —(x)[%] ~y

3 A3

¥
_l"—” 1/3+),

3 .\_41'3},-.'3
14473

3t4ﬂ 173

%3, 23

Since our original equation wasx~ "~ +y~ =1, we may

213

24 32 diving y' =

substitute 1 for x W

29. Yy =x"+2x

d, a2 d, 5 d
—_—_({yv)=—(x — (2
)= )+—-(2)

Iy =2x+2
y= 2x+2 _x+l
2y ¥

n_dlx+l
¥y I "y_

_ Y-+ Dy’

32
y- (r+1)(" 1}
N W
2
7
Pl
=I5

Since our original equation was y* = x% + 2x, we may write
—{x+12 =(x2 +2x}— (22 + 2x+1)=—1L, which

. 1
gives y=——.
))

30. Yy +2y=2x+1

d . » d '
= (Y 42y =—(2:
!(y +2y) dx( t+_I)

@y+2)y'=2
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30. Continued
n_d 1
Yy mee—
dr y+1
=—(y+1)2y
al 1
=—(y+1)2| —
(y+1) Tl
_ 1
(y+1Y
' 3. D _d om 9 2 o 9 s
dx dr T4 4
s B _d s, 3 s 3 s
dy  dx’ 5 5

3 P _dyr_d w1 s LT
dy  dx dx 3 -3

dy d, d us_1 (!M)—l L an
34' —— = e = e
e dx\/; a4t T

dy _d - 1 -yt 4
35 oL ras o L5t Ln s
i d\-( x +35) 2( x+3) th( x +5)

A e

35. i‘.é’wi(l 6x)2
dx

2 d
== (-6 1 _6;
3‘( x) dx( x)

=§(1—6x)"’3(4)

=—4(1-6x) V3
3.9 i(.m/x2 +1)
dx dx

d T ol d
=x=—yx +1+Vxr +1—02
td‘c X +yx dx(t)
=t£(x2+1)112+(x2+1)112
dx

=X %(x2 +172(20) + (P + )12

= x?.(xz + 1}-”2 +’(I2 + l)l.’!

a

Note: This answer is equiv:;lent to 2'1: * .
741
(‘c +I)”’ .Jl:i(152+l)]"2
aq _d_ ¥ PP
dr  dv Vx _,_1 2 +1
(F+)2-x (x T+ (2x)
- .1:"’ +1
_ 2 +1-27
(x%+ 1)+ p'*
1

- (xz + ])312
— (xz + 1)-3.'1

dy _d 2,12
39, —=—(1-:
praa .
1 1212 d 12
1- 3
2( ") fir( x)
- é(l—xf’z)'”z [___;_x—uz)
_ _i (1= xV2y 12 12
40, ZJY’ ‘13(2 x W2y
d
s @ty B L i
(2x ) cb:( )
= P B
=y Mgy
41. Q:msccsc )2
dx  dx
=5(cscx)"2%(cscx)
= —2—({:5&:.\:)” *(—cscxcotx)
2 !
=—g(csc:c)3’2cotx
42. % Zd\_-[mn(t-!»S)]s“
;[sm(t+5)]'m-d_—sm(t+5)
j [sin{x + 5)]]"4 cos(x+5)
3
43, () If f(x)= ~2—.t —3, then

fl(x) — x—U3 ﬂndf”(.t) — —%X_MB

which contradicts the given equation f”(x)=x"13,

(b) If fx)= %xm —7, then

fix)= ~2«x2’3 and f*{x)= 3, which matches the
given equation.
(c} Differentiating both sides of Lhe given equation

Fry=x"" gives f(x) = 3 '4"3, 50 it muist be true.

that " (x) = _%_‘;—4]3‘
ey 3 o e ST B
(@ If f(x) --Ex +6, then f"(x)=x"", which matches
the given equation.
Conclusion: (b), (c), and (d) could be true. -




44, (2) If g'(r)y= 44l — 4, then

g = %(4:”“ —4)=r =13%, which matches
the given equation,

(b) Differentiating both sides of the given equation
g"(N= —ilﬁ-z ¥ gives g"n) = _Er-m, which is not
t 4 .

4
consistent with g"'{t)=—-—."
4
¥

©Ifgn)= r—7+-15£r5"4, then

i
gO=1+4" und g"(n=1" = —31,4— which matches
t
the given equation.
@ g'(n)= %r"", then g"(f) = %r‘”“, which contradicts

the given equation.

Conclusion: (a) and (¢} could be true.

45. (a) yr=yt—x?

d 4 d. 3 d o
dx(y)—d_t(y) ot
dy dy
4y} L =2y—2-12
Yo o=y

dy
4y —2y)—~=-2
4y y)dx x
Eb_’_ -2x _
dx 4y -2y y-2y
W BERE
472
hE]
4
Slope = 3
X a2
2 2
3 4
= T . 3:—-1 =—-1
V333 4 23
2 4 3
At l/_g,}-:
42
| BB i
4 4 4_N3
PET Y LLa v
7707 2 4
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(b}

[-1.8, 1.8] by [-1.2, 1.2]
Parameter interval: —~1<¢<1

46, () YR-x)=1

ar.e 4.3
=[re-nl=—uh
b d "
(y-)(—1)+(z—x>(zy)d—{=3x-

23:(2~-.v:)ﬂ =32 +y?
dx

ﬂ__le-f-y:

de  2y(2-x)

3P+ _4_,

2002-1y. 2

Tangent y=2(x—- D+ lory=2v—1

~ Slopeat (1, 1)

Normal: y=—%(x—l)+1 0ry=—%x+% .

3
(b) One way is to graph the equations y= £ ql .
I-x

47. (a) (=1’ (1)? = cos(x) is true since both sides equal ~1.
(b} x’y* =cos(zy)
;%(fyz) = %cos (my)
d ] ] . d 7
(X2 2+ () (35%) = (—sinzy) (m) = -
dx dx

: . d 29
(2x3y +sin ny)zi =-3xy"

ﬂ L 3x2y2
dx 2.t33r+7r sinmy ,
- 33

Slope at (—1,1):~

A-1PW)+rsinxe -2 2
The slope of the tangent line is —2—
48. (a) When x =2, we have y* = 2y=—1,or y =2y +1=0.

Clearly,"y:—- 1 is one solution, and we may factor

y3 —2y+las(y- 1)(y“" +y.-— 1). The solutions of

Pty—120 e yi =12 —40)-1) _ -1V

2(0) o2

~1-45
2 4

Hence, there are three possible y—va].ues: I,

—1++f5
and —2—.
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48. Continued
(b) Y -xy=-1
d ., a3 d d
— (= — () = —(—]
i (¥ a‘.r(m dx( )

3y -y - (¥ =0
Gy —x)y'=y

' Yy
- rE 3y -x
o d ¥
dx 3y2 -
_BY’ -0 -0X6yy' -1
(3y*-x)°
_ = -3yy
T @y
Since we are working with numerical information, there
is no need to write a general expression for ¥ in terms
of xand y.
To evaluate £'(2), evaluate the expression for 3" using

r=2andy=1:
1 1
)= ——e—=-=1
! -2 1

To evalunte £(2), evaluate the expression for y” using
x=2,y=landy' =1
M=2)-30°W) _ -4

] 9 =-4
[3(H~ -2 1

f”(?.) =

49, Find the two points:
The curve crosses the x-axis when y =0, so the equation
becomes x? +0x+0=7, or x2 = 7. The solutions are

x==+/7, s0 the points are (:t\/’_!, ).
Show tangents are parallel;
Pyt =7

d a0 d d_ o d
— ()} — () A e () = —(T
i\:(t) dt(ty) z ) d_t( )
- dy .y
2+ x4+ (yX D+ 2y—==0
g ta’:c XD ydx

(x +2y)-@~ =—(2x+ 7y}
dy

& _ 2ty
dv  x+2y
27 +0
Slope at (ﬁ,O):——»-»-—-—:—"
V7+2(0)
N
Slope at (a\/:l,ﬂ):—:%/—%=—2

The tangents at these points are parallel because they have
the same slope. The common slope is —2.

50, Pyyi=T

d - d d 4. d
....._.--+___g,+_ =Y = e (7
d.t(t) d.t( ) dx(y) cL\'()
dy dy
2xdx—+(yXN+2y—=
* rdx XD )dt

v
(x+2y)= "= =(2x+3)

dy_ ety
dx x+2y
{a) The tangent is parallel to the x-nxis when
2
,Ef,,),’,._ Aty 0, ory=-2x.
dx x+2y

Substituting ~2x for y in the original equation, we have
2 +ay+yt =1 )
(Lo + (<2x) =7
-2t +dx? =7
3% =7

x=i‘/i
3 .
7 7 7 7
The points ¢ e 2= d|.J=,—2,0-1.
e poin dre[ J; 3}un [\/; \/;]

{b) Since x and y are interchangeable in the original
equation, g_x_ can be obtained by interchanging x and y
y

, ” _
in the expression ft:orﬂ . That is, & o ZYEX . The
dx dy  x+2y

tangent is parallel to the y-axis when -?—: 0,or
y ;

- x=-2y Substituting ~2y for x in the original equation,
we have:
X2 +xy+ ¥ =7
=29+ (-2 +y* =7
Ayt -2yt 4yt =7
3y =7

| ’7
P
- ¥ 3
‘7 {7 ’7 7]
ints —2—,—‘[12-—,—,‘—.
The poinl ar?[ 3 3]&:1_[ 3 3)

Note that these are the same points that would be -
obtained by interchanging x and y in the sotution to
part (a).

51. First curve: )
2.t2+3y2=5
d a.,d .3 d
—(2x*)+—(3y)=—(5
g 23y o)

4x+6yﬂ =
dx

dy__4z_ 2

dc 6y 3y




51. Continued '
Second curve;
yz =3 ‘
dods
2 dx”
dy n
2y—=3x"
ya’.t ¥
43
dx 2y

, N
At(1, 1), the slopes are —g and% respectively,

At(l, —1), the slopes are -3: ﬂnd—;il respectively, In both

cases, the tangents are perpendicular. To graph the curves
and normal lines, we may use the following parametric
equations for—r < < m:

First curve: x = \/gcosr, y= \Esin!

" Second curve: x = 3r2,y=r
Tangents at (1, 1) x=1+3t,y=1-2t
x=143 y=1+3%
Tangents at (1, -1): x=1+3y=—1+2

=142 y=—1-3

[-2.4, 2.4 by [-1.6, 1.6)

52 9= 5= 2 (460 = Sa+60"(6
=0(4 + 61?2 '
af)=v'(t)= %[9(4 +61)'72]
= %(4-1—6:)“"2(6) =27(4+61)"42
Att=2, the velocity is v(2) = 36 m/sec and the acceleration

3
is a(2)=:4-7-m/sec3.

53. Acceleration = av = -aL[B(s—- O+ 1]
dt dt

=d(s—p2 (—3{-1}

=4(s-1"? -1
=4s-0" Bs-n" +1y-1)
=3s=1)"? (s—n)"

=32 fl / sec”
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54, )’4—43'321‘4—- 9x?
d d 4 d L]
(Y Y — (T Yy e 1y — — (9"
" (") d.r( ¥l ‘_(1 ) d_l_(9\ }
dy o ody ;5
4y’ =gy =3 _1ay
y dx )d_\: ¥ v

dy 47— 18x _ 2y oy
dr d4y'-gy 2y —4y

23— 2
Slope at (3,2): -2 ~93) _ 27

22°-4(2) 8

2-3°-9(=3) _ 27
! -3, - .=
Slope at {(-3,2) 52y i) s
3
Slope at (=3,-2); &3_)3__:@ — .2_7
-2y ~4(-2) " 8

3
Slope at (3,~2) : M = .._.'2_7
A27-d(-2) 8
55. () A4y 9yy=0

d 3..d, 4 d d
—(X)+—(»")=9—(2y) = —(0)
dx(*») dx_() ) dv(\)) )
3.r3+3J'3Q—9xgl—9(y)(l)=0
dx dx
(3y2 —9.1')ﬂ =Gy —3x?
. . dv

dy  9y—3x" _3y—x”
dr  3y?.oy

yl -3
N4y _

Slope at (4,2): -E}(—',Lﬁ)—=£=§~

(-3 -8 4

- _ 8 _

-3 10

{b) The tangent is horizontal when

Slope at (2, 4): *:5&

2 3
i‘—= _33"—.\' =0, ary= R
dr  y* 3y 3

“

I X~ . .. . g
Substituting — for y in the origintl equation, we have;
3

Payie 9 =0

2Y 2
P —ox| 2o [=p
. 3 3

I N R
St Ty
B 5'4;—0
7 M=

.t=00r,t=%/§=35/§

Atx =0, we have y= %- =0, which gives the poirit
(@, 0), which is the origin. Atx= 3&1/2—, we have
y= %—(3%/5)1 = %(9&1/1) = 3\3/:1-, 50 the point other

thun the origin is (33/5,3%) or approximutely
(3.780, 4.762).
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