Section 2.7 Homework

6. We begin by drawing a curve through the origin with a slope of 0 to satisfy ¥
g(0) = 0 and g'(0) = 0. The curve should have a slope of —1, 3, and 1 as we
pass over x = —1, 1, and 2, respectively.

Note: In the fipure, ' = 0 when = == —1.27 or 2.13. /\1"
! ' >
8. Using Definition 2 with g(x) = 1 — =° and the point (0, 1), we have
sy gl0+R)—g(0)  [L-(O+AP]-1  (1-a)-1_
g'(0) = lim, h = A 3 = = lim(=h) =0

So an equation of the tangent lineisy — 1 =0z —0) ory = 1.

10. (a) Using Definition 2 with G(z) = 4x® — z°, we have
Gla+h) — G(a) I [A(a+R)* — (a + Rh)?] — (4a® — &)
= 111
h

h—0 h

G'(a) = lim

4a” + 8ah + 4h* — (a® + 36k + 3ah® + 1) — 4a® + &° i S2R 4h* — 30°h — 3ah® — K®
11

= pim, h = s h
h(8a + 4h — 3a® — 3ah — RY
= lim (8a+ :: - = lim (8a + 4k — 3a® — 3ah — h’) = 8a — 3a’

12

(b) At the point (2,8), G'(2) = 1€ — 12 = 4, and an equation of the tangent line
isy—8=4(x —2), ory = 4x. At the point (3,9), G'(3) =24 — 27 = —3,
and an equation of the tangent lineisy — 9 = —3(z — 3), ory = —3z + 18

-2 7
( 1N
-2
- o oglE+h)—glE . tan(Z +h) —tan(Z
12. (3-)9’(1)=h_‘0 (4- 3& {4.] Z’P_rf]d (4- "}1 (4) (b) y
tan (% + .’1) -1
Solet G(h) = — We calculate:
h G(h) h G(h) »
01 22305 || —0.1 1.8237 073 L . 0.83
0.01 | 20203 || —0.01 | 1.9803 085
0.001 | 2.0020 || —0.001 | 1.9980 From the graph, we estimate that the slope of
0.0001 | 2.0002 || —0.0001 | 1.9998
. 1.07 — 091 0.16
the tangent 1s about = =2

082—074 008
We estimate that g’ () = 2.
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Section 2.7 Homework

15. Use Definition 2 with f(¢) = (2t +1)/(¢ + 3).
2a+h)+1 2a+1

g et —fl@) . (@at+h)+3 a+8 _ . (2a+2h+1)(@+3)—(2a+D(a+h+3)

f'(a) =

h—0 h R0 h h—0 h(a+h+3)(a+3)
~ tim (2a® + 6a + 2ah + 6h +a+ 3) — (2> + 2ah +6a+a+h+ 3)
h—0 h(a+h+3)(a+3)
oh 5 5

S et AT AN ethrIerd)  (ar3?

17. Use Definition 2 with f(z) = 1/v/= + 2.

_ 1 va+2—+a+h+2
— h) +2 +2
Fla) = tim LW —f@) o Vet +2 vat2 . Veth+2Va+2
Bl h h—0 h h—l h
_ lim vat+2—+va+h+2 vat+2++vat+h+2 — lim (a+2)—(a+h+2)
=0 | hya+h+2va+2 at2Z++/ath+2 n—0 hy/a+h+2va+2(Vat2+va+h+2)
) —h X —1
= lim = lim
=0 hya+h+2vVa+2(vVat+2+va+h+2) r=0yath+2vVa+2(Va+2++vat+h+2)

—1 1

T (War2)(@vat2) 2@+

Mote that the answers to Exercises 19— 24 are not unique.

10
W = F'(1), where f(z) = 20 anda = 1.

19. By Defimition 2, lin}]
h—s
(1+h)"0 -1

Or: By Definition 2, rlal—rﬂn h

= £(0), where f(z) = (1+ )" and o = 0.

Mote that the answers fo Exercises 19— 24 are not unique.

4/
20. By Definition 2, lim % = f'(16), where f(z) = ¢z anda = 16
V16+h —2

Or- By Definition 2, lim = f'(0), where f(x) = V16 + randa = 0.

h
27. (a) f'(=) is the rate of change of the production cost with respect to the number of ounces of gold produced. Its units are
dollars per ounce.
(b) After 800 ounces of gold have been produced, the rate at which the production cost is increasing 1s $17/ounce. So the cost
of producing the 800th (or 801st) ounce is about $17.
(c) In the short term, the values of f'(x) will decrease because more efficient use is made of start-up costs as x increases. But
eventually f'(z) might increase due to larpe-scale operations.

Page 2




