Chapter 3 Section 3.2 Product and Quotient Rules Differentiation Rules
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Learning Goal 3.1 Using all basic derivative rules.

More Questions — Solutions

1. Find the derivative any way your heart desires. Simplify as much as possible.
a. y=(6x3—x)(10—2x) b.  hx) = x;h/zz
y' = (6x3 —x)(=2) + (10 — 2x)(18x? — 1) (x2 — 2)2x~ /2 — 4/x(2x)
= 2x — 12x% + 180x2 — 10 — 36x% + 2x h'(x) = 7 =2
_ 3 2
= —12x° + 144x* + 4x — 10 2("2_2)—8x\/§
Vx
o7 = 2)?
2(x? —2) — 8x?
Vx
(2 - 2)?
_ 2(x*—2) —8x?
C Vx(x? - 2)?
 2vx((x? - 2) — 4x?)
B x(x? —2)2
_ —2Vx(3x* +2)
T x(x?2 =2)2
c. y=— d. f(x) = BL
x? —§x151)f))+(319?2) —x3(3x% = 5)
=4 [ = ( (x3 — 5x + 10)2
, s _ 3x* —15x® + 30x? — 3x° + 5x°
Y= —8§c B (x3 —5x + 10)?
po _ x?(=3x* + 3x? — 10x + 30)
(x3 — 5x 4+ 10)2
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Ry
e g(x) = (xxTS) f. h(x) = (% +5x = 3)(x)
) _ x?—10x +25 h'(x) = 5x*(x? + 5x — 3) + x>(2x + 5)
gx) = x20 = 5x°% 4+ 25x> — 15x* + 2x° + 6x°
= 7x%+ 31x> — 15x*
, x2°(2x — 10) — 20x*°(x? — 10x + 25) = x*(7x2 + 31x — 15)
g'(x) = 70
2x%1 — 10x%% — 20x2* + 200x2° — 500x"°
= 40
2x%(x? — 5x — 10x? + 100x — 250)
= 40
2(—9x? + 95x — 250)
= 21
—2(9x — 50)(x — 5)
= 21
g y=(x*+5x—-3)(x"% h.  f(x)=(5x3+12x?-15)"1
dy 60,2 s _ !
E=—5x (x?+5x—3)+x°2x+5) f(x)—5x3+12x2_15
= —5x % —25x7° 4+ 15x" % + 2x~* + 5x°
— _x—6(5x2 + 25x — 15 — 2x2 — SX) , (5x3 + 12x% — 15)(0) - (1)(15x2 + 24X)
f (x) = 3 2 2
3x%2 +20x — 15 (5x3 + 12x2 — 15)
= - 6 —3x(5x + 8)

= (5x3 + 12x% — 15)2
d
a(—4x5 + 3x3 — 5/x?%)

d 5
— [ —_ a5 3 _
_dx( 4x° + 3x xz)

d
= — (—4x° + 3x3 — 5x72)
dx
= —20x*+9x% +10x73
10
= —20x* +9x* + —
X
B —20x7 +9x% + 10

x3
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2. Find an equation for the tangent lineat x = 3 to

x*—4
Foy =2
(3?4
_9—4
=—
_5
2
. (5-x)(2x) — (—1)()62 —4) , (3)2-10(3) + 4
f'(x)= (5 — x)2 f'3)=- (5_(3))2
=_x2—10x+4 / 9-30+4
G—7? [ ==y
'3 _17
F3) =7
5 17

y—5=7(=-3)
3. Find a cubic polynomial whose graph has horizontal tangents at (—2,5) and (2, 3).
fx) =ax®+bx*+cx+d
f(=2)=a(-2)>+b(-2)2+c(-2) +d f2)=a2)®+b2)?*+c(2)+d

5=-8a+4b—2c+d 3=8a+4b+ 2c+d

f'(x) =3ax? + 2bx + ¢
Horizontal tangents = local maximum or minimum

f[(=2)=f"(2)=0
f'(=2)=3a(-=2)?>+2b(-2) +c f'(2) =3a(2)>+2b(2) +c¢
0=12a—-4b+c 0=12a+4b+c
5=—-8a+4b—2c+d 0=12a—-4b+c 5=—-8a+4b—2c+d
+ 3=8a+4b+2c+d — 0=12a+4b+c + 0=2(12a+4b+c)
8 =8b+2d 0=-8b 5=16a + 4
d=4 b=0 a:i
16
1
0=12(E>—4(0)+c
3
€=-2
f(x)=1—16x3—2x+4
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