Solutions to Some Problems, Garner’s Calculus (Third Ed.)

Chapter 3

Section 3.1

1. (b) 2. (d) y = —22 +3.

2. (b) The graph straightens out and appears to have a slope of about 0.9. (d) The graph appears
to flatten out, indicating that probably f’(0) = 0.

3. (b) 6. (d) +V/15.

4. (b) 2ax +b. (d) 2;&5.

5. (b) No; no.

6. (b) Since sin 1 is bounded, zsin1 — 0 as z — 0. But ¢/(0) = limy_g W

does not exist.

. . 1
= limy, o sin 3

7. (b) —32t;-32. (d) —%; &
9. (b) 2. (d) 24.

10. 2m.

13. 250 — 0.8¢; 10.

16. The slope is 0.

19. (a) They are estimates to the slope.

L[flz+h)—fx)  fl@)—fl@—h)] _ fl@+h)—flx—h)
(b)i h + h - 2h '

(c) It is an estimate that is the average of the previous two. (d) Central is likely closer.



Section 3.2

1. (b) 8z3. (d) 15z~ (f) 0. (h) 15z* — 5. (j) 322 + 3z~% (1) 1623 + 922.

2. (b) (10z* —82) (3210 +22) + (22° — 422) (302" +2z). (d) 6(2z+1)%. (f) —(4a3 +22) (st +22—1)72.
. 222 — 6z —2 . 224+ 1623 + 22+ 22 +4 | a? — z?
) g =g U (a2 + 47)? - e

() (@ = b)(z — ) + (x — a)(& — ) + (& — a) (& — b).

. . . . —-3. —4, 626. 1248 . 1256
3. (b) —32t; —32; 144; —128; —32. (d) 2t — 2t~%;2 + 6¢~*; 620, 1248, 1256,

—2abe

4. (b) 6023, (d) 56277 (f) Gzt o

ot

) 02 <1{“k—n~-@—n+1m“% n<k

(22 + a)r L’ 0, n>k
6. (b)y=2x+3. (d) y=4.

7.b)y=—-tz+3 (=2

8. (b) 4nr?. (d) 6€2.

18. (fghj) = (fgh)'j + (fgh)j' = [f'gh+ fg'h+ fgh'lj + fghj' = f'ghj + fg'hj + fgh'j + fghj'.

Section 3.3

3. (b) (2z+22)e®. (d) 2¢2*. (f) (2sinz+cosz)e?. (h) 2(cos? x—sin? x) = 2cos 2x. (j) 2sinz cos .

—1 cosz
) — o+ 2
) 2 sin’x
2z cosx + (22 — 1) sinz (x4 5)cosx + (x + 3)sinx 3z
4. (b) . (d) . (f) M+ 2In2)2%. (h) 3e’*. (j)

cos? x (x4 4)?
4e**(sinx + cos x) + e (cosx —sinz). (1) —2(In3)3722.

5. (b) (x +2)e®. (d) 2e®cosz. (f) 2sec? xtanz.

6. cosx, —sinx, — cos x, sinx, cos T, — sin x; cos T.

. h)— . —si inh— . _ . i
8. i(COS .73) _ hmh_@ cos(z+h)—cosx — hIIlh_,() coszcosh—sinxsinh—cosz __ llmh_>0[COS$COSh 1_Slnxsmh] —
dx h h h h
—Simndx.
d __ d(cosxz\ _ —sinzsinz—cosxcosz _ _—1 __ 2
10. Z(cotx) = (7)) = v = 3- = —cscr .




13. (b) —3sint; —3cost; 0;3. (d) 1+ 5sint; 5 cost; 6;0.
14. (b) t = 2.

15. (b)y=1 () y=—Lo+I+L2 (Hy=—lo+2

h d eth e el —1
16. For example, at h = 0.001, € hfl = 1.00050017. %(ex) = limy_.q = e’ limy,_q .
e’ 1=¢€".
Section 3.4
1. C% is the rate of change of intensity w.r.t. depth, in lumens per foot. flj—lL) is the rate of change

of depth w.r.t. distance, in feet per rod. j—j{ is the rate of change of intensity w.r.t. distance, in

lumens per rod.

3. (b) 5(2z —2?)(2 — 22). (d) 3(1— 1)2(1+ 5). (f) 3(1 — cosz)?sinz. (h) 5sec? 5z. (j) 2z¢*”. (1)
25107 (1 2) cos z.

4. (b) 3sec3xtan 3z tan4x + 4sec 3wsec? 4. (d) —5mcos? mxsinmr. (f) —e % (cos3z + 3sin3x).
—12cos3xsin3x  3(cos* 3z — sin? 3x) sinx Te~ 0022
h) — 2 tanx o3 tanzy - (; _ . .
(h) —sec”xe™ = sin(e7). (j) 1 —cos3z (1 — cos 3x)? ) (14 7e—0027)2

5. (b) 8u. (d) 6ucos3z. (f) 9ux?.

6. (b) (iii). (d) (x).

9. -28.

11. —6z(1 — 23).

13. (b) —3.

18. fis odd = f(—z) = —f(x) = f'(=2)(=1) = =f'(z) = f/(-2) = f'(x) = [ is even.

19. (a) 759 cosz®. (b) the same. (c) We avoid the extra factor of ig5.

Section 3.5

x 625 — 2zy3 y —y* yl/3 cos T ylx|
L. (b) PYN ( ) 2.9 4 ( ) 4" ( ) _T/S' (J) 2 - () T
2y 3x4y? + by 3z +y x 3y x|y|
z 2y* -2 -3 -1/3,1/3.1,.—-4/3, —1/3/.2/3 | ,2/3 1,-4/3,-1/3



rT—y —2(9E2 — 21:y—y2) B

Oy ™ @ror
21‘(1‘2 — 4) 2x . 1 esin_1 x
3. (0) Safal. (@) S () g ) cota (1) seer. () s (1) e+

x 1

e —cos(tan~! z) sin(tan~! z)

V1—e2 () V/1+ cos?(tan—1 z)

4. (b) 2\/;73 (d) %x_2/3—x_4/3. (f) —%x_7/5+%a:_5/3. (h) %sin_Q/3 zcosz. (j) %x_l/?’ sec(z?/?) tan(x?/3).
W e e
3v3 1
_ 1 _ - _ Z
5. (b)) y = ﬁ+\/§(a: 2). (d)y = 2 3(a:+8).
it
S 142

8. If the principal domain is in quadrants I and III, then y = sec™!

d d
secytanyd—y = & _
x

dr  secytany  av/aZ— 1
x is negative. If the principal domain is in quadrants I and II, the slope is always positive, so
dy 1

r = x =secy = 1 =

The slope is positive if = is positive, negative if

dr \x|m
9. (b) By the chain rule, %[ln f(x)] = ﬁf’(x)

1)
10. (b) [LInz — Inztana](cos2)*. (d) 2(47_x) - 2(13_33)} Ei_&.



