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SECTION 2.4 THE PRODUCT AND QUOTIENT RULES

2.4 | THE PRODUCT AND QUOTIENT RULES

B Click here for answers.

1-15 = Differentiate.

+ 2
I h(x) ==

x—1

1 —u?
2.f(u)—1+u2

3. G(s) = (s> + s + I)(s*> + 2)

4. g0 = (1 + Vx)(x — x)

5. Hx) = (x> —x + D(x 2+ 2x73)

o =T

YT P s —4

7 4 +5

YT Ty
u*—u—2

9. y=——=

u+1

8.

y =

x2+4x+3

NG

B Click here for solutions.

5

x*=2

10. f(x) =

s =i(* = Vi + 1)

12-16 = Find an equation of the tangent line to the curve at
the given point.

12. y=xvx, (1,1
x
13. y=—, (6,2
Y=T % (6,2)
4
14. y=x+— (2,4)
x

15. y =x% (4,32)

16. y=x+x, (1,2
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2

= SECTION 2.4 THE PRODUCT AND QUOTIENT RULES

2.4 | ANSWERS

A Click here for exercises.

1
||.s’:%t5/2—1+—2\/; 12. y=5x—3

L h(x) = —

3 o 4y
G- rFIW=uiay

L G()=(2s + D(s*+2) + (s2+ s+ 1)(2s)

[=4s% + 352 + 65 + 2]

4. g'(x) =1 — 3x> + X" — Ix”
5. H(x) =1+ x?2+2x°%—6x7*
R SR L I
T Tt -4y SRR REP
2 3

8y =3/x+—F+— 9.y =1

y 2\/;5 \/} 2x\/} y

2x*(x? = 5)

10. fi(x) ==

p = 2

1

13. x + 3y =12 14. y=4 15. y = 20x — 48

I6.y=%x+%

B Click here for solutions.
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2.4 | SOLUTIONS

SECTION 2.4 THE PRODUCT AND QUOTIENT RULES = 3

A Click here for exercises.

Lh) =22 o
PR IO ECES 16
(z—1)
_ x—l—x—2:_ 3
@17 (@-1)
L) =
) — (1+u2) (—2u)—(1—u2) (2u)
7 (w) = oy
B —2u—2u3—2u+2u37_ 4u
(1+u?)? (1 tw?)?

3. G(s):(32+s+1) (32+2) =
G (s) = (32+s+ 1) (2s) + (32+2) (2s+1)
:2s3+232+23+233+32+4s+2
:4s3+332+63+2

bg)=01+y2)(z—2*)=az—2®+2%? 277 =
g (x) =137 + 321/2 — I25/2

Another Method: Use the Product Rule.

5. H (z) = (x3 —x+ 1) (x72 + 2x73)
= (x3 —x+ 1) (xiQ) + (x3 —x+ 1) (2:(3)
—r—x 't ?24+2—-20"2 4223
— Q4 z—xt—x 242273
= H'(z)= 1+x2 2420 3624
Another Method: Use the Product Rule.

b =T

TP hi—a

;o (B 5t—4)(3)— (3t —17) (2t +5)
v (2 1+ 5t — 4)°
_ —=3t° 414t 423
(t2 + 5t — 4)?
7, Att5
YT 9Ty
, (2-30)(4)— (4t +5)(=3) 23

(2 —3t)* C(2-31)°

22 +4x+3 -
Voo

Y = %xl/Q 4 (%) 1243 (_%) =%
2 3

VT oo 2z\/x

Another Method: Use the Quotient Rule.

22 442" 4+ 3271 =

= g\/EJr

Cut—u—2 (u—2)(u+1):

9.y = YR wrl u — 2foru #£ —1.
y' = di; (u—-2)=1
0. f(z) = ;”5 5 =
v (z* —2) (52) — 2 (327) - 2 (z® —5)
(@)= (@5 —2)? T (@ -2y

Mos=VE(®—Vitl) =t —t4+1? =
1
s =Tl 14—
2 2\/E
Another Method: Use the Product Rule.

1.y =a/z=2%? = y =222 At(1,1),y = 3, and

an equation of the tangent lineisy — 1 = 2 (z — 1), or

y=3z-1.
By = /(@) = —
L (@=3)1-z() -3
1 (x) = @3y @3 So the slope of

the tangent line at (6, 2) is ' (6) = —3 and its equation is
y—2=—3(x—6)orz+3y =12

|4,y:f‘(x):x—|—§ = f’(x):l—%. So the slope of

the tangent line at (2, 4) is f' (2) = 0 and its equation is
y—4=0o0ry =4.

5.y = f(z) =2 = f'(z)=22*2 So theslope of
the tangent line at (4, 32) is f’ (4) = 20 and its equation is
y—32=20(z —4)ory =20z — 48.

b.y=f(x)=x++z = f'(z)=1+3z7"% Sothe
slope of the tangent line at (1,2) is f' (1) =1+ 3 (1) = 2
and its equationisy —2 =3 (z — 1) ory = 22 + J or
3r—2y+1=0.





