532 Differentiation

Now we turn to dg/dm. From the quotient and power rules, we have
dg d 10m?
dm — dm \ Jm? +19

d d
(m? +19)1/2—(10m?) — (10m*)—[(m* + 19)"/2)]
_ dm dm o

[(mz + 19)1/2]2
_ (m? 4 19)12Q20m) — (10m?)[ 3 (m? + 19&(2@]

m?+19
SO
dg _ (81+19)2(20-9) — (10 - 81)[3(81 + 19)1/2(2 . 9)]
dm|,_o 81 + 19 — o

= 10.71

Therefore, from the chain rule,

dr >
— = (1)(10.71) = 10.71
dm|,_g
This means that if a tenth employee is hired, revenue will increase by approximately
$10.71 per day. i
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In Problems 1-8, use the chain rule 3. y= T+ L 32 y= N
Ify = u? — 2uand u = x* — x, find dy/dx. V2x
2. Ify = 2u® — Suand u = 7x — x°, find dy/dx. 33. y=x2x+3) 3.y =x(x+4°
35. y=4x*/5x + 1 36. y=4x°/1—x2

1
3. Ify= — and w = 3x — 5, find dy/dx.
w 37. y = (x* +2x — 1)’(5%) 38, y=x*G* - 1)

4, Ify = Yzand 7 = x° — x4 + 3, find dy/dx.
y=Yzandz=x" —x nd dy/ y = (8x — 1Qx + 1)* 40. y = (3x + 2)°(4x — 5)?

r—1
If w=u® and u = ——, find dw/dt when t = 1. x—3\12 2 \*
S (@)
6) Ifz=u+/u+9andu = 25> — 1, find dz/ds when s = —1. x+2 x+2
\V} XTe/
7. Ify = 3w? — 8w + 4 and w = 2x* + 1, find dy/dx when x = 0. 3. y= x+1 . y= 3||-"8x2—3
8. Ify = 2u® + 3u® + 5u — 1 and u = 3x + 1, find dy/dx when x—35 V x2+2
x=1 2% -5 (4x —2)*
' 45. y = m 46. y = Erone
In Problems 9-52, find y'. &x - 1 x+ _
y=(Bx+2) 10. y = (x2 — 4)* 47. y= Gy 48. y =y (x-3Px+5)
1. y = (3 +24)° 12. y=(*+x)* 49. y = 6(5x2 + D)/x* +5 50. y =6+ 3x — 4x(7x + 1)
2%+ 1)* —1 (8t—7)\°
@) y=567 -3+ 200 14 y=-" "2 sLy=8r+ - (&
O 2 Y ty +4 4
15. y = (x* —2)7* 16. y = (2x* — 8x)~ 12 26 + 6)(7x — 5)
17. y=202 +5x =257 18. y = 3(5x — 243)~5/3 Sey= o a
=/5x2 ~x 20, y=+3x2 ~7
) . Y : In Problems 53 and 54, use the quotient rule and power rule (0
2. y=+2x-1 22, y=+8x2 1 find y'. Do not simplify your answer.
23. y =472 + 1) 24. y =7/(x5 =3y 53, - D+ s N+ 2(4x — 1)
6 3 T @y YT o3
25.y=-2 26. y = S
2t —x+1 xt+2 55. If y = (5u + 6)° and u = (x2 + 1)*, find dy/dx when x = 0-
1 . 1 2
= 28, Y= — 56. If 7 = 2y*> —4y+ 5,y = 6x — 5, and x = 21, find dz/dt when
YT a2 Z 3 Y= B s e,
29, y= 4 G0y =t 57. Find the slope of the curve y = (x2 — 7x — 8)° at the point
Vox2 +1 N/ (3x% — x)% (8, 0).
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