EXSM Exercises

In Exercises 1-8, find the derivative dy/dx (a) by solving each of
the implicit equations for y explicitly in terms of x and (b) by dif-
ferentiating each of the equations implicitly. Show that in each
case, the results are equivalent.

Lx+2y=5 2.3 +4y=06

Lxy=1 4 xy—y—1=0

5.8 —xt—xy=4 6. xy —x*+y—-1=0
8.0 —2x*=4
x

In Exercises 9-30, find dy/dx by implicit differentiation.

9.x+y> =16 10. 2x* + y* =16
11 x> — 2y* = 16 12. x° +y +y—4=0
13. 22—y =6 14. x>+ Sxy +y* =10
15. 2%y —xy = 16. x*y3 — 2y =5
17. xlﬂ_I_yle:l 18. xlf3+ylf3=1
19. Vx+y=x 20. (2x + 3y)"R = x?
1 1 1 1
21'F+}7:1 22.373+)?=5
2. Vxy=x+y 24. Vay = 2x + y?
+ —
b5, 27 _ 4, 26, XY _ o,
xX—y 2x + 3y
27, xy¥? =x* + y? 28, xy"2 =x+12y°

2. (x+y)P+2+y =0 30, (x +y)°=x2+25

In Exercises 31-34, find an equation of the tangent line to the
graph of the function f defined by the equation at the indicated
point.

3L 4x* + 9y* = 36;(0, 2)

32. y* - x* = 16; (2,2V5)

B.xly? -y +xy—1=0;(1, 1)

M (x—y-1Y=x(1,-1)

In Exercises 35-38, find the second derivative d?y/dx* of each
function defined implicitly by the equation.

85, xy =1 36. x* +y* =28

7.y —xy=38 38. M +yR=1

39. VoLume of A Cvunper The volume of a right-circular cyl-
inder of radius r and height 4 is V = 7 r*h. Suppose the
radius and height of the cylinder are changing with
respect o time 7.

a. Find a relationship between dV/dt, dr/dt, and dh/dt.
b. At a certain instant of time, the radius and height of
the cylinder are 2 and 6 in. and are increasing at the

rate of 0.1 in./sec and 0.3 in./sec, respectively. How
fast is the volume of the cylinder increasing?

40. Distance Berween Two Cars A car leaves an intersection
traveling west. Its position 4 sec later is 20 ft from the inter-
section. At the same time, another car leaves the same inter-
section heading north so that its position 4 sec later is 28 ft
from the intersection. If the speeds of the cars at that instant
of time are 9 ft/sec and 11 fU/sec, respectively, find the rate
at which the distance between the two cars is changing.

41. Errect oF Price on DemanD For Tires Suppose the quantity
demanded weekly of the Super Titan radial tires is related
to its unit price by the equation

p+xt=144

where p is measured in dollars and x is measured in units
of a thousand. How fast is the quantity demanded weekly
changing when x = 9, p = 63, and the price per tire is
increasing at the rate of $2/week?

42. Errect oF Price o SuppLy oF TiRes Suppose the quantity x
of Super Titan radial tires made available each week in
the marketplace is related to the unit selling price by the
equation

g
P X

where x is measured in units of a thousand and p is in
dollars. How fast is the weekly supply of Super Titan
radial tires being introduced into the marketplace chang-
ing when x = 6, p = 66, and the price per tire is decreas-
ing at the rate of $3/weck?

43. Errect oF Price on Demanp For HeappHones The demand
equation for a certain brand of two-way headphones is

100x* + 9p? = 3600

where x represents the number (in thousands) of head-
phones demanded each week when the unit price is $p.
How fast is the quantity demanded increasing when the
unit price per headphone is $14 and the price is dropping
at the rate of $0.15/headphone/week?

Hint: To find the value of x when p = 14, solve the equation
100x* + 9p* = 3600 for x when p = 14.

44. Errect oF Price on SuppLy of Ecas Suppose the wholesale
price of a certain brand of medium-sized eggs p (in dol-
lars per carton) is related to the weekly supply x (in thou-
sands of cartons) by the equation

625p* — x* = 100

1f 25,000 cartons of eggs are available at the beginning
of a certain week and the price is falling at the rate of
2¢/carton/week, at what rate is the weekly supply falling?
Hint: To find the value of p when x = 25, solve the supply equa-
tion for p when x = 25.



