Full file at https://buklibry.com/download/solutions-manual-calculus-10th-edition-by-ron-larson-bruce-h-edwards/

Contents
Chapter 0. Before CalCUIUS .....ciii et e s st e b s n e s 1
Chapter 1. Limits and CONtINUILY ....occeieiieii et e e e 39
Chapter 2. The DEriVAtIVE c.vviiee et et e e s e e e es e ser e 71
Chapter 3. Topics in DIifferentiation ... e e e 109
Chapter 4. The Derivative in Graphing and Applications .........cccecvmiicnnn e secee e 153
Chapter 5. | Fa L= ea =1 (o) o H O RRTOP PP 243

Chapter 6. Applications of the Definite Integral in Geometry, Science, and Engineering... 305

Chapter 7. Principals of Integral Evaluation ........cc.ccooeieiininin e e 363
Chapter 8. Mathematical Modeling with Differential Equations ..........cccocvveiiininnn e cieeeens 413
Chapter 9. INFINITE SEIIES .o.vviiee e e e e e e e e e 437
Chapter 10.  Parametric and Polar Curves; COnic SECHIONS ......ccceveevererinieinen s cseieee e s 485
Chapter 11.  Three-Dimensional SPace; VECTOTS .....cccuvueriieiiiiiniiien i e rs s sss e e s en e 545
Chapter 12.  Vector-Valued FUNCHIONS .......ccovirieiiries e s e e e e 589
Chapter 13.  Partial DerivatiVes .......cococeoiiiiiie e et e e e e e e 627
Chapter 14.  Multiple INteGrals .......ccueoiiiiie et e e e 675
Chapter 15.  Topics in Vector CalCulUus .......ccoceeiiiiieiie e e e 713
Appendix A.  Graphing Functions Using Calculators and Computer Algebra Systems ........... 745
Appendix B.  Trigonometry REVIEW .........ccoiiiiiiiiiiiie ittt e e e e e e 753
Appendix C.  Solving Polynomial EQUAtIONS .....cc.ceveieiinin e e e 759

Download full file from buklibry.com



Full file at https://buklibry.com/download/solutions-manual-calculus-10th-edition-by-ron-larson-bruce-h-edwards/

Before Calculus

Exercise Set 0.1

1.

(a) —2.9, -2.0,2.35,2.9 (b) None (¢) y=0 (d) -1 <zx<215,z=-3,z=3

(€) Ymax = 2.8 at £ = —2.6; yYmin = —2.2 at x = 1.2

.(a) z=-1,4 (b) None (c) y=-1 (d) z=0,3,5

(€) Ymax =9 at & =6; Ymin = —2at x =0
(a) Yes (b) Yes (c) No (vertical line test fails) (d) No (vertical line test fails)

(a) The natural domain of f is x # —1, and for g it is the set of all . f(z) = g(x) on the intersection of their
domains.

(b) The domain of f is the set of all x > 0; the domain of ¢ is the same, and f(z) = g(x).

. (a) 1999, $47,700 (b) 1993, $41,600

(c) The slope between 2000 and 2001 is steeper than the slope between 2001 and 2002, so the median income was
declining more rapidly during the first year of the 2-year period.

477416 6.1

. (a) In thousands, approximately ————— = — per yr, or $1017/yr.

6 6

(b) From 1993 to 1996 the median income increased from $41.6K to $44K (K for ‘kilodollars’; all figures approx-
imate); the average rate of increase during this time was (44 — 41.6)/3 K/yr = 2.4/3 K/yr = $800/year. From
1996 to 1999 the average rate of increase was (47.7 — 44)/3 K/yr = 3.7/3 K/yr = $1233/year. The increase was
larger during the last 3 years of the period.

(c) 1994 and 2005.

(a) _f(0)=3(0)* =2 = —2 f(2) = 3(2)* =2 =10; f(-2) = 3(-2)* — 2 = 10; f(3) = 3(3)* — 2 = 25; f(V2) =
3(vV2)2 —2=4; f(3t) = 3(3t)2 — 2 = 27t2 — 2.

(b) f(0) =2(0) = 0; £(2) = 2(2) =4 f(=2) =2(-2) = —4 f(3) = 2(3) = 6; f(V2) = 2V2; [f(3t) =1/(3t) for
t>1and f(3t) =6t for t < 1.

3+1 -1+1 m+1 —1.1+1 —0.1 1

(@) 9B3) = —= = 29(-1) = =03 g(m) = —739(-1.1) = = = o 9(t? - 1) =

3-1 1 -11-1  -21 21
?—-1+1

2-1-1 -2

) g3) =V3+1=29(-1) =3;9(n) = Vr+1;9(-1.1) = 3; gt>? —1) =3 if t? < 2 and g(t* — 1) =
V2 —1+1=|tif 1> > 2.
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Chapter 0

10.

11.

12.

13.

14.

15.

16.

17.

. (a) Natural domain: = # 3. Range: y # 0. (b) Natural domain: x # 0. Range: {1,—1}.

(c) Natural domain: < —/3 or 2 > /3. Range: y > 0.

(d) 22 =22+ 5= (x — 1) +4 > 4. So G(x) is defined for all x, and is > v/4 = 2. Natural domain: all z. Range:
y>2.

(e) Natural domain: sinz # 1, sox # (2n+3)m, n =0,41,42,.... Forsuchz, —1 <sinz < 1,500 < 1—sinz < 2,
and —t— > % Range: y > %

l—sinx

(f) Division by 0 occurs for z = 2. For all other z, :’;2:24 = x + 2, which is nonnegative for x > —2. Natural

domain: [—2,2) U (2,400). The range of vz + 2 is [0, +00). But we must exclude x = 2, for which v/z +2 = 2.
Range: [0,2) U (2, +00).

(a) Natural domain: = < 3. Range: y > 0. (b) Natural domain: —2 <z < 2. Range: 0 <y < 2.

(c) Natural domain: z > 0. Range: y > 3. (d) Natural domain: all z. Range: all y.

(e) Natural domain: all x. Range: —3 <y < 3.

(f) For v/z to exist, we must have > 0. For H(x) to exist, we must also have sin y/x # 0, which is equivalent to
VT # mn forn =0,1,2,.... Natural domain: z > 0, x # (7n)? for n = 1,2,.... For such z, 0 < |sin/z| < 1, so
0 < (siny/7)? <1 and H(x) > 1. Range: y > 1.

(a) The curve is broken whenever someone is born or someone dies.

(b) C decreases for eight hours, increases rapidly (but continuously), and then repeats.

(a) Yes. The temperature may change quickly under some conditions, but not instantaneously.

(b) Noj; the number is always an integer, so the changes are in movements (jumps) of at least one unit.

Ah

Yes. y = /25 — x2.
Yes. y = —v/25 — 2.

Yes. 1 — V25 —x2, -5<2<0
YT V25— 22, 0<z<5

Download full file from buklibry.com



Full file at https://buklibry.com/download/solutions-manual-calculus-10th-edition-by-ron-larson-bruce-h-edwards/

Exercise Set 2.6 99

(c) fi(z)=x L 12 = 420 -6
V4 — a2 Va—a?
2
d) f(1) =3 and f/(1) = —= so the tangent line has the equation y — v/3 = —=(z — 1).
(d) f(1) = ) = \f 7
3
0 2
0
0.5
ﬂ{ ‘ , }ﬁ
60. (a) ° 0 2

[N
Y|

(d) f(1) =sinlcos1 and f/(1) = 2cos® 1 —sin? 1, so the tangent line has the equation
—sinlcosl = 2(:082 1 —sin®1)(z — 1).

( T
~ 2

d 1 dy f’()
61. False. —
awe dx[\/m Q\fdm 2 (x)

(c) f'(x) = 2x cos(x?) cos x — sin z sin(x?).

_r
2

62. False. dy/dz = f'(u)g' () = f(9(x)) ¢'(x).
63. False. dy/dx = —sin[g(z)] ¢’ (x).
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X 1000-x

Stream

5. Let  and y be the dimensions shown in the figure and A the area, then A = zy subject to the cost condition
3(2z) + 2(2y) = 6000, or y = 1500 — 3z/2. Thus A = x(1500 — 3z/2) = 1500z — 322/2 for x in [0, 1000].
dA/dx = 1500 — 3z, dA/dx = 0 when = 500. If x = 0 or 1000 then A = 0, if 2 = 500 then A = 375,000 so the
area is greatest when z = 500 ft and (from y = 1500 — 3z/2) when y = 750 ft.

Heavy-duty

Standard y

6. Let & and y be the dimensions shown in the figure and A the area of the rectangle, then A = zy and, by similar
triangles, /6 = (8 —y)/8, y = 8 —4x/3 so A = x(8 — 4x/3) = 8x — 42%/3 for x in [0,6]. dA/dx = 8 — 8x/3,
dA/dx =0whenz = 3. If £ = 0,3,6 then A = 0,12, 0 so the area is greatest when z = 3 in and (from y = 8 —4x/3)
y =4 in.

/X\
Yt

|<_ 6—|

7. Let z, y, and z be as shown in the figure and A the area of the rectangle, then A = xy and, by similar triangles,
z2/10 = y/6, z = by /3; also /10 = (8 — 2)/8 = (8 — 5y/3)/8 thus y = 24/5 — 12x/25 so A = x(24/5 — 12x/25) =
24x /5 — 1222 /25 for z in [0,10]. dA/dx = 24/5 — 242/25, dA/dz = 0 when z = 5. If z = 0,5, 10 then A = 0,12,0
so the area is greatest when =5 in and y = 12/5 in.

A
A

]

8. A = (22)y = 22y where y = 16 — 22 so A = 32z — 223 for 0 < z < 4; dA/dx = 32 — 622, dA/dx = 0 when
r=4/V3. If x = 0,4/V/3,4 then A = 0,256/(3v/3),0 so the area is largest when = = 4/4/3 and y = 32/3. The
dimensions of the rectangle with largest area are 8/v/3 by 32/3.
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50.

51.

52.

53.

54.

56.

57.

58.

59.

60.

61.

62.

X

cos x2

|z —1]

cos /T

COS T

1+ sin®z

(In y3)?
N

3
e increasing on (—o0o, —v/3], [v/3, +00), decreasing on [—+/3,/3].

(a) F'(x)=

—22° + 1223 + 14
(b) F'(z)= x (14 +x7)2+ I; concave up on (—oo, —/7), (0,v/7) concave down on (—+/7,0), (v/7,00).

(c) Absolute maximum at 2 = —+/3, absolute minimum at = = /3.

041

0.2

. . . I
-4 -2 2 4

-02f+

—04f

(d)

1 1
T1r 2 Ty (a2

(—1/2%) = 0 so F is constant on (0, +00).

(a) F'()

1 1
1 1
b) F(1)= | ——dt ——dt =2tan ' 1 =7/2, so F(z) =tan"'z + tan~*(1/z) = 7/2.
(b) F(1) /014—752 +/0 T an /2, so F(x) =tan 'z + tan"'(1/z) = 7/

(—3,3) because f is continuous there and 1 is in (—3, 3).

(a) The domain is (—oo, +00); F(x) is 0 if = 1, positive if z > 1, and negative if x < 1, because the integrand
is positive, so the sign of the integral depends on the orientation (forwards or backwards).

(b) The domain is [—2,2]; F(x) is 0 if z = —1, positive if —1 < & < 2, and negative if —2 < 2 < —1; same reasons
as in part (a).

¥ t x
F(x) = ———dt, F'(r) = ——, so F is increasing on [1,3]; Fax = F(3) =~ 1.152082854 and F,;, =
@ = [, 7t P = s gon (1.3 @)
F(1) ~ —0.07649493141.
1 ? 1/2 * 4
() fave = 3/ @ dr = 2V/3/3; Vz* = 2V/3/3, 2" = 3
0
1 °1 1 ¢ 11 1
b ave — — o —dx = 1 = Pl —" *=e— L
(b) £ 6—1/11‘$ e—lnm]l e—1" z* e—lx ¢
ts t?
Mar 1 to Jun 7 is 14 weeks, so w(t) = 10 +/ - ds =10+ T % the weight on June 7 will be 24 gm.
0
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LT
15. r =3 —4sin (19>

16. r =2+ 2sin6.

17. (a) r=5.
(b) (x—3)2+y2 =9, r=6cosb.
(c) Example 8, r =1 — cos¥.

18. (a) From (8-9), 7 = axbsinf or r = axbcosf. The curve is not symmetric about the y-axis, so Theorem 10.2.1(b)
eliminates the sine function, thus » = a £ bcosf. The cartesian point (—3,0) is either the polar point (3,7) or
(—3,0), and the cartesian point (—1,0) is either the polar point (1,7) or (—1,0). A solution is a = 1,b = —2; we
may take the equation as r =1 — 2 cos 6.

(b) 22+ (y+3/2)2=9/4,r = —3sind.
(c) Figure 10.2.19, a = 1,n = 3,7 = sin 36.
19. (a) Figure 10.2.19, a = 3,n = 2,r = 3sin 26.

(b) From (8-9), symmetry about the y-axis and Theorem 10.2.1(b), the equation is of the form r = a £ bsin#.
The cartesian points (3,0) and (0,5) give a=3 and 5 =a+b, so b =2 and r = 34 2sinf.

(c) Example 9, r% = 9 cos 20.
20. (a) Example 8 rotated through 7/2 radians: ¢ = 3,7 = 3 — 3sin6.
(b) Figure 10.2.19, a = 1,7 = cos 56.

(c) 22+ (y—2)? =4, r =4sinf.
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49.

50. r' =

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

(a) 2t—t2—3t=-2,t2+t—-2=0, (t+2)(t—1)=0so0ot=—2,1. The points of intersection are (—2,4,6) and
(1,1, -3).

(b) v =i+2tj —3k; r'(-2) =i—4j— 3k, r'(1) =i+ 2j — 3k, and n = 2i — j + k is normal to the plane.
Let 0 be the acute angle, then for t = —2: cosf = |n - r'|/(||n]| ||r']]) = 3/Vv156, 8 ~ 76°; for t = 1: cosf =
- |/ (Il Ie"]]) = 3/v84, 6 ~ 71°.

—2e~ 2§ —sintj + 3costk, t = 0 at the point (1,1,0) so r'(0) = —2i + 3k and hence the tangent line is
x=1-2t,y=1, z=3t. But z =0 in the yz-plane so 1 — 2t = 0, t = 1/2. The point of intersection is (0, 1,3/2).

1
ri(1) = ry(2) = i+ j + 3k so the graphs intersect at P; rj(t) = 2ti +j + 9t°k and rh(t) = i + §tj —k so

(1) - rh(2 6
ri(1) = 2i+j+ 9k and r5(2) = i+ j — k are tangent to the graphs at P, thus cos = ri (1) - r5(2) =

IO e V86v3’
6 = cos™1(6/1/258) ~ 68°.

r1(0) = ro(—1) = 2i+j+ 3k so the graphs intersect at P; r (t) = —2e~'i— (sint)j+ 2tk and r)(t) = —i+2tj+ 3t?k

1(0 5(—1 1
so ri(0) = —2i and r5(—1) = —i — 2j + 3k are tangent to the graphs at P, thus cosf = r1(0) - ry(=1) =

I O (=Dl /147

0 =~ 74°.
d
a[r(t) xr'(t)] =r(t)x"(t)+1'(t) x ' (t) =r(t) x £’ (t) + 0 = r(t) x v (¢).
i[u (vxw)=u- d[vxw]er—u [vxw]=u vxd—erd—v X W +d—u [vxw]=u vxd—er
dt S dt dt B dt dt B dt
u d—v + du [v x W]
dt dt )
In Exercise 54, write each scalar triple product as a determinant.

Let ¢ = c1i+coj, r(t) = x(t)i+y(t)j, r1(t) = x1(¢)i+y1(t)j, r2(t) = 22(t)i+y2(t)j and use properties of derivatives.

Let r1(t) = z1(1)i+ y1(£)j + z1(t)k and ra(t) = z2(t)i+ y2(¢)j + 22(t)k, in both (6) and (7); show that the left and
right members of the equalities are the same.

(a) /kr(t) dt = /k(x(t)l +yt)j+z(t)k)dt = k/x(t) dti+ k/y(t) dtj+ k/z(t) dtk = k/r(t) dt.
(b) Similar to part (a).
(c¢) Use part (a) and part (b) with k = —

See discussion after Definition 12.2.3.

v/(t) = (2t,3t2), v(t) - ¥/ (t) = 3t° + 263 + 3¢, |[r(t)]| = + (B3 +1)2, ||t/ (t)|| = V42 + 9t4, so
3t° + 213 + 312
0 = cos™ + + . For large negative values of ¢, the position and tangent vectors point in

\/t4 (t3 4+ 1)2V/4¢% 4 9t*
almost opposite dlrectlons so 0 is almost 7. 6 decreases until t &~ —0.439 and then increases again, approaching
w/2 as t — 07. There is a cusp in the graph at ¢ = 0, so the tangent vector and 6 are undefined there. As ¢
increases from 0 to /2, 6 decreases; at t = {/2 the tangent line to the curve passes through the origin so # = 0
there. § increases again until ¢ ~ 2.302 and then decreases again, approaching 0 as ¢t — +oc0.
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16. True. See the solution of Exercise 14.7.48(b).

y
©,2)
» (3.4
3r |
2+ -3
l_ -
. | . X 1 1 1 » X
17. 1,0 (Lo 18. (0.0 12 3 (40 19. -3
y
24
16
X
20. 1 2
01 L2 2. .1 A(z,y) ll/udA 1/3/4udd 3.3
. r=-u+=-v,Yy=—u+-v, —/——< = = = — w = = —dudv = =In3.
505 YT TR Bu) T 55 ) v 5 ) v 2
S

1 1 1 1 11 1[4t 1
22. r=~u+t v, y=~u— =0, d(z,y) - 7//ve“”dAm,:*/ / ve“”dudv:f(e4fef3).
2 "2 27 27 du,v) 22 21 Jo 2
S

0
2. r=u+wv,y=u-—vo, BEI’ y; = —2; the boundary curves of the region S in the wv-plane are v = 0,v = u, and
U, v
1 u 1
u=1so 2//sinucosvdAw, = 2/ / sinucosvdvdu =1 — isin2.
< o Jo
3(1’ )

24. x = \/v/u, y = \Juv so, from Example 3,

u:l,u:3,v:1,andv:430//uv
s

I(z,y)
A(u,v)
2 1
coordinates to obtain / / 12v/u? + v2(12) dA,, = 144 / / r2 dr df = 967
0

(u, 2u’

21) dA,, = = / / v2dudv = 21.

/\Qg

25. x = 3u, y = 4v,

O(z,y)
O(u,v)

. 2m 1 .
to obtain // 67(4“2+4U2)(2) dAyy = 2/ / re 4 dr dg = g(l —e .
o Jo
5

26. ©r =2u,y =,

27. Let S be the region in the uv-plane bounded by u? +v? = 1, so u = 2z,v = 3y,z = u/2,y = v/3, 3
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1
——: the boundary curves of the region .S in the uv-plane are

= 12; S is the region in the wwv-plane enclosed by the circle u? 4+ v? = 1. Use polar

= 2; S is the region in the uv-plane enclosed by the circle u?+4v? = 1. Use polar coordinates






