OPMT 5701 THE DERIVATIVE
THE CHAIN RULE

It Problems 1-8, use the chain rule.
*1. ¥f y = 1> — 2u and u = x? —x, find dy/dx.
2. If y =24 —8uand u =7x — x*, find dy/dx.

1 .
3 Ify= ) and w =2 - x, find dy/dx.

7. I y = 3w? — 8w +4and w = 2> + 1, find dy/dx when

x =0
8 Ify=3 —w+7u—2and u=35x —2, find dy/dx
when x = 1. :
In Problems 9-52, find y'.
¥, y=(3x+2)° 10. y = (x% — 4
7 .ll. y=_3 +25%)° 12, y= xr—x)3
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1B y=20x" 82 +0)'® 14, y >

15. y= (x2 -2~ 16. y=(2x° —8x)"12
17, y=32x2 =3x—1)"3 18, y=4(x - 2%/
#9, y = +/5x7 —x 200 y=+3x2-7
2L y=392x—1 22, y=+/8x2—1
23. y =2/ (x3 +1)? 24, y=3y(x} -2y}
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33, y=x3(x -4y M, y=x(x+4H*
35. y=dx?/Sx+1 36. y=2x1—x

3y =+ —1PGx) 38 y=22(0 - DY
39, y=Bx—1°2x+1)* 40 y=GBxr+2)%(4x - 5)*

1. y= (i;;)w 42, y= (){—%)4
43, y= \/g M4, y= \3@
oy= (j’f T 45)3 6. y= (:iz_f‘r“
47. y = % 48. y= m

49. y=6Gx2 +2)Vxr+5 50 y=6+3xr—4x(7x+1)*
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In Problems 53 and 54, use the quotient rule and power rule
to find y'. Do not simplify your answer.

(2x +1)(3x — 52 ' ST+ Z(Axt -1
53, yom o L _vErTARr T
e et S oz 3

4, If y=d7zand z=x° —x* +3, find dy/dx.
t+1
5. fw=nlandu= :—1,ﬁnddw/dt when ¢ = 3.
6. Hz=1?+./u+9andu=25%—1, find dz/ds when
s=-1

55. If v = (5u +6P andw = (2 + 1Y%, find dy/dx when
r=1{.

36, 1f z=2v* ~ 4y 5, vy =6x—35,and x =2 find dzjde
whent = 1. '

57. Find the slope of the curve y = (x? — Tx — 8)F al the ‘

point (8.0).
58. Find the slope of the curve y = /x + | at the point
(8.3).

I Problems 59-62. find an equation of the tangent line to ¢ ‘
curve at the givent point,

39, y= (2 -8 3.1 60. v=0x4+ D% (-4

Viv+?2 3 -3
A AL S 62. y= oy ommgs (0
61 y= - c(L.3) Y=g @

In Problems 63 and 64, determine the perceniage raie of
change of y with respect 1o x for the given value of x. 3‘
a3 1
63. y=(x'+9%: x=4 64 y= e x =2
y=A Y o1y
In Problems 635-68, g is the 1otal number of units produced
per day by m employees of a manufacturer, and p is the pric
per unit ar which the q units are sold. In each case, find the
marginal-revenue product for the given value of m.

65. g =2m, p=—-05g+ 20:m=35

66. ¢ = (200m —m*)/20, p= —0.1g + 70: m =40
67. g = 10m>/VmE +9, p=525/(q+3);m=4
68. g = 100m/m' 1+ 19, p = 4500/ (g + 10, m=9

69. Dremand Equation Suppose p=100—+/¢?+20isa
demand equation for a manufacturet’s product.

(a) Find the rate of change of p with respect to g.

(b) Find the relative rate of change of p with respect
to g.

(¢) Find the marginal-revenue function.

70. Marginal-Revenue Product If p = k/q, where kis 2
constant, is the demand equation for a manufacturer’s
product and g = f(m) defines a function that gives the
total number of units produced per day by m employees,
show that the marginal-revenue product is always zero.

71. Cost Function The cost ¢ of producing g units of a
product is given by
¢ = 5500+ 12¢ +0.2¢*
if the price per unit p is given by the equation

use the chain rule to find the rate of change of cost with
respect Lo price per unit when p == 85.




