Calculus 111

Homework Problems



1  Problems in Chapter 2

Problem set 2.1

In Problems 1-6, list the first siz elements of the sequence {a,}22.,.

1. ap =5+ (0.5)" 2. ap =n!
s {eos T} o
O S ’ n n=1

In Problems 5-10, find a formula for the general element of the sequence
{a’n}z.o:] .

5 11 1 1 1 6 1 11 1 1
379727817 243 37679127 15"
7.9, 14, 19, 24, 29, ... 8. 7, 1,7, 1,7, ...
9 _2 3 _4 3 10 _3 9 27 81
' 9’ 16" 25’ 36" ' 525" 1257 625’ 77
Problem set 2.2
In Problems 1-16 find each of the limits.
1. lim 2. lim 229
n—oo 1, -+ 6 n—oo 2 -+ 3n
3. lim n*(n +1) 4. lim vn+3
n—oc n—o0
3 4 _
5. Hm Eﬂﬂ 6. lim BL___l

n—oo 6 —n — nd n—oo 303 -+ 2
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3
o+ 1 2 on
7. lim [ 22F 8 lim ¢/7o_2n—5
n—oo\ 3n — 1 n—o0 3n? 41
n! T+ 8
. 10. lim ¢ ( )
n—00 (n + 2)! nl—>nolo an 4n
9 _
11. lim sin(——n ) 12. lim cos(wn 3)
n—00 n?+7 n—00 3n
1/n _ 1 l
13. lim & 14. lim " (k> 0)
n—00 1/n n—oo ’n,k
15. lim —2 16. lim = — ¢
n—oo | - 220 n—oo 2 4 e~ N

In Problems 17-22, use the Squeeze Theorem and Theorem 2.3 to find
each of the limits.

-2
17. lim 222 18. lim £05687)
n—oo 47 n—oo ] \/57_1—
—1\» _1\np2
19, i U En+1) 20, lim 2N
n—00 nZ4+5 n—oo Nt 4+ 9
21, Jim L0 22, fim "

Problem sets 2.3 and 2.4

In Problems 1-6, determine whether the sequence is increasing, decreas-
ing, or not monotonic. Is the sequence bounded?

1 1
1.aq, = — 2.a, =
n = 1L




3n—1

3. a, = 52+4 4. a, = sin(ng)
1

5. ap = 3n + — 6.ap,=2n+1Inn
3n

In Problems 7-10, use the Monotonic Sequence Criterion to determine
whether the sequence converges or diverges. If it converges, find the
limit.

3n—1 S a n—1
Ap = . —
" 9n+5 " 3n
3n—1 (n+1)2
9.a, = £ 10. a,, = 3

Problem set 2.5

In Problems 1-2, determine which of the following sequences are subse-
quences of a given sequences.

1. The sequence 1, 2, 3, ..., n, ... with the nth element a,, = n
() 1, 4,9, ..., k* ... with the general element by, = k*
(b) 1, 2, 1, 2, ..., with the general element

by — 1 if kisodd
Tl 2 if kiseven

(c) 2,3,5,7,11, 13, ... when by is the kth prime

(d)1,2,1,4,5,6,7, 8, 1, 10, ..., with the general element

, 1 if k=3"
Tk, otherwise
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11 1
2. The sequence 1, 305 with the nth element a, = %
n
1 11 1 . 1
(a) 15 BT with the general element by = il
11111
RN
1 1 1 1 . 1
(c) CTITLRTLRRE @k—)" ... with the general element b, = ZQ—k)-'
1
(d) 1,0, %, 0, 5 0... with the general element

1 otherwise

{0 if k=2m
be =14 1
k>

In Problems 3-6, use the subsequences to establish the divergence of the
sequences.

n? n
3.a, =(-1)"—n--—— 4. qa, = (1"
S e S an = (1"
. . 1 __1\n
5%:{1 zf nzgodd 6.%:___&
n, if niseven 3

2  Problems in Chapter 3

Problem set 3.1

In Problems 1-14 determine whether the given series converges or di-
verges. If it converges, find the sum.

- 1 = 4
D IR %2 )

n=1 n=1



- n=0
7. 2)8" 5 2 (_7?%)—711—1
9. 24.33—".5“ 10. 2 4n;;2n
- g(2n1~1 _2n1+1 +4:.15)9"—1) = 24”17
13. g % 14. f; V5

In Problems 15-18 write the given decimal as:

(a) an infinite series (b) a ratio of integers
15. 0.666. .. 16. 0.4777...
17. 2.3212121. .. 18. 5.1234444 . ..

Problem set 3.2

In Problems 1-26 test the given series for convergence.

0 n

n4nr

n=1 n=1

S



13.

15.

17.

19.

21.

23.
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12.

14.

16.

18.

20.

22.

24.




25, Z(l + %)36—2" 2. isin(Q/n)

In Problems 27-30

(a) find the partial sum ss of the given series and estimate the
ETTOT 1N USINgG S5 as an approrimation to the sum of the series

(b) find a value of n so that s, is within € of the sum

(c) use (3.7) withn =5 to give an improved estimate of the sum

27. =5.10"3 28. —, e=7.10""
nz:; (2n)2’ ¢ ; 3n3 ¢

29 f: b, e=2.107" 30 i L

. gt (n2 + 1)27 - . . — 2n2_57 6 - ln 2

In Problems 31-34, use the sum of the first 20 terms to approzimate
the sum of the series. Estimate the error.

[e o]

1 =2
31.;n3+n , 32.;1+3n
33'2_:1 2:‘11” zjl 2n+1

Problem set 3.3

In Problems 1-8, use the Alternate Series Test to determine whether
the given series converges or diverges.

N Vi

n QZ 5n—3

n=1 n=1

1.
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3. (- 4 Z(—l)"‘l%

n=] n=1

) L o0 o 3
5. Z(~1)” lsm<%) 6. nz:;(—l) 1%—2—1—1

n=1
7. —1rt 8. B [ —
n:2( ) nvinn ;( ) 5vn+ 1

In Problems 9-12, estimate the errors in using the sum of the first 5
terms to approrimate the sum of the series.

n=1 n=2
oo o0
-1 n—1 1 n—1,,2
.y S 12,y
n=1 n=1

Problem set 3.4

In Problems 1-14, test the given series for the absolutely convergence,
conditionally convergence or divergence.

LS ) S 2

n=1 or n=1 n!
5 o (_1)n—1 A i (_1)n—1
l n=1 \E/ﬁ . n=1 n7




[ele] 2 n o
. ( 1)n_1( i 2n2 ) g (_1)n—1\/ln”

— nt*—n*+1 — n

ad 2n—1\n > 6n —1
9. 5 (~1 "—1( ) 10. S (=1) !

;( ) 6+ 17n n=1( ) 6™
11 i(—l)"‘l(l + 1>n 12 f:(—l)”_1 o

n=1 n n=1 ’I’L2 + 1

Problem set 3.5

In Problems 1-10 find the radius of convergence and the interval of con-
vergence of the given series.

i " "
1 2

; \B/ﬁ n=1 n2n=

> 57 (z - 1)7 = "
3 4. -1

; on— 1 ;( ) (2n + 1)1
5 Z\S/ﬁ(x—i—2)" 6 Zn”(z+2)”

n=1 n=1

2 n =1 (z — 5)"
7 Zn (x —2) 8.2 e

n=1 n=1
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Problem set 3.6
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In Problems 1-10, use an geometric series to find a power series repre-
sentation for the function f(x) centered at the given point xg.

1

3
3f(l'):-——-1+16x2, CC():O

3(2—x) _
510 =5 s 0

1
7f(l'):1_x, 330—3

T
9.f(:v)=1__3x, ZTg = —1

4
2-f(93):m, To=0
x
4-f(x):m7 zp =0
43
1@ = ey 0
1
8-f($)=m, To=195
4 — 3z
0 10) = g W=

In Problems 11-16, use the differentiation and integration of power se-
ries to find a power series representation at o = 0 for the given func-

tion.
11. f(z) = ln(e + )

13. f(z) = In(1 — )72

1

15. f(z) = RS

1, 1+z
12. f(z) = Elnl —

14. f(z) = (1—_2—%)—2

16. f(x) = 3tan"*(2x)
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Problem set 3.7

In Problems 1-8, find a Maclaurin series representation for the given
function.

1. f(z) =& 2. f(z) = In(1 + z?)

3. f(x) = tan"(32%) 4. f(z) = z*sin(5z)

5. f(z) = e @ +2 6. f(x) = 001(3)332)

7 @) =1+ % + sin(z?) 8. f(z) = e + cos(2a)

In Problems 9-12, find a Taylor series representation at zo for the given
Sfunction.

9. flz) =€e"° zp=1 10. f(z) = 3 2= —1

11 f(z) = cos @, @0 =3 12. f(2) = msin(z — ), @ =

3 Problems in Chapter 4

Problem set 4.1

In Problems 1-4 change from cylindrical to rectangular coordinates.
1. M(3, g 3) 2. M(1, g 5)

3. M(1, 5475 8) 4 M2, 7, 9)
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In Problems 5-8 change from rectangular to cylindrical coordinates.

5. M(2, 0, —5) 6. M(2, 2, —7)

7. M(V3, 3, 1) 8. M(1, —V3, 4)

In Problems 9-12 change from spherical to rectangular coordinates.

T T 7

M4, -, — 10. 2 - =
9. M4, 3, ) 0.M(2, 3, 3)
2r oW s

11. M (3, —, — 12. M (1 —
(37 374) (a7T7 6)

Problem set 4.2
In Problems 1-4 find @ +?; o - -l?; 5a and 2@ — 3? for the vectors

1. s

e =<4, -T7T> and b =<9,1>
2. =31 —5j5 and b =i +27

—>__ —>__
3.0 =<571> and b =<4,0, -3 >

—

oy —
+bk and b = 1 —8k%

4.0 =447 -5
—

In Problems 5-6 find the coordinates of the vector AB if :

5. A(3, —1) and B(2, 0) 6. A(1, 7, 4) and B(5, 6, 4)

7. Gwen a triangle ABC with A(1, —1, 5), B(0, 3, 1) and C(2, 5, 1).
Find the coordinates of the midpoints My, My and My of AB, BC and
AC' respectively.

8. Given a rectangle ABCD with A(1, 3), B(13, 12) and D(4, —1).
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Find the coordinates of C.

9. Gwen a parallelogram ABCD with A(1, 1, 4), B(2, 3, —1) and
C(—2, 2, 0). Find the coordinates of D.

Let@ =< 3,6,1> b =<1,4,2> ¢ =<3,7,~1> d =<1,1,4>

15.3(0 x @), b(d

16. Given a triangle ABC with A(3, 6, 1), B(1, 2, —1) and C(—1, 3, 0).
Find:
(a) |ABJ, |BC|, |AC|

—_— — — e
(b) cos < (AB, AC), cos < (BA, BC), cos < (CA, CB)
(c) the lengths of the medians AA,, BB) and CC,, where A;, B, and C,
are the midpoints of BC, AC and AB respectively

(d) the area of the triangle ABC

17. Find the values of the parameter m for which the vectors a@ =
— — ey Ly — — o
mi +3j5 +4k and b =47 +mj — 7k are orthogonal.

18. Find the volume of the tetrahedron ABCD if
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(a) A(1, 4, 1), B(3, =7, —4), C(0, 5, 0) and D(1, 0, 3)

(b) A0, =3, 1), B(2, —1, —1), C(1, 6, 2) and D(~1, 0, 0)

19. Lze the following points in the same plane?
(a) A(3, 2, —1), B(1, -6, —2), C(10, -2, —3) and D(2, —6, —4)

(b) A(=3, 2, 4), B(1, 2, 1), C(0,0, 3) and D(2, 1, —1)

Problem set 4.3

In Problems 1-6 find a vector parametric equation, scalar parametric
equations and symmetric equations for the given lanes.

1. The line I through the point My(2, 0, —7) and parallel to the vector
.
a =<3 -2,4>.

The line [ through the point My(5, 8, 0) and parallel to the vector

2
— ——
@ =2i -Tk.

3. The line [ through the point My(—3, 1, 5) and parallel to the line
() - r+1 Yy _ Z— 5]
Y4 s T

4. The line | through the points My (1, 0, —5) and Ms(—4, —7, 1).
5. The line l through the points O(0, 0, 0) and M (1, 2, 3).

6. The line I through the point My(2, 0, —3) and parallel to the line
(AB) where A(1, 1, 1) and B(0, -2, 5).

In Problems 7-8 find the points in which the given lanes intersect the
coordinate planes.

7. The line | through the point My(0, —1, 7) and parallel to the vector
_._)

a =<2,1,4>.

8. The line | through the points M1(2, —3, 4) and My(5, 1, 3).
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In Problems 9-12 determine whether the lines I, and ly are parallel,
skew or intersecting.

z—1 vy z+4 r y+5 z2z-1
bl e =g and (b)) 5= =
z—1 y—4 2z+1 z+3 y—2 z4+19
10. () = 3 = and (l3) : T R
oz y+1l z-3 S+l y—2 2z
11. (i) : 5= 7 =% and  (l3): 3 T Tl
T —2 +3 =z z+5 z-1
12. (1) : — :yT:§ and  (l2) : I y=—3

In Problems 13-20 find the linear equation of the given planes.

13. The plane o through the point My(10, 6, 3) with a normal the vector
w=<10, 10, =7 >.

14. The plane o through the point My(—2, 9, 6) with a normal the
vector m =< —6, 10, 4 > .

15. The plane o through the points M;(—8, -6, 7), M2(0, —12, 8) and
My(—1, —14, 1).

16. The plane a through the points My(5, —9, 5), M3(9, —17, 4) and
Ms(—4, —10, 14).

17. The pla,ne a through the pomt Moy(2, 0, 3) which is parallel to the
vectors @ =<1, 2,5 > and b =< -3, —1,4>.

18. The plane o through the pomt MO( 3, 1, 5) which is parallel to the
vectorsa—<011>cmdb~<1 , 3>

19. The plane o through the point My(4, —2, 1) which is orthogonal to
the planes (1) : © —2y+2z-3=0and (a2): 3z —y+ 2z —4 = 0.

20. The plane « through the pomts M1(3 7 2) and M»(1, 0, 4) which
is parallel to the vector @ = 57 + 3] - lc
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In Problems 21-24 determine the angle between the given planes.

21. () : bz +4dy—z+1=0and (az): 3z —y+ 22 —4=0.
22. () 2+9Y —22—11=0and (0og) : 92 +y+ 92— 14 = 0.
28. (1) 2z —y+32—T=0and (ap) : 4 — 2y +62—5=0.
24. () 2—3y—2+1=0and (ag) : 3z —9y — 32+ 3 =0.

25. Find the distance from the point M(5, 3, —2) to the plane () :
3z —4y + 122 — 3 = 0.

In Problems 26-32 determine the surfaces.

26. v+ 22+ 2y — 2z = 0.

27 2?2+ y*+ 22 — 62+ 22+ 9= 0.
28. %+ 2y — 4z + 16y = 0.

29. % + 4y? + 1622 — 16 = 0.

30. 22 +y? =2(z +1)%

2y (z—1)?

31— + L = 1.

32. x—+yz=4(z+3).

4 Problems in Chapter 5

Problem sset 5.1

In Problems 1-8 find the limit of the given vector function.

1. %ir% <tant, e, t* —1>
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22—t -2 t?244t+3 1—¢2

2. 1i <
i~ t+1 ' t+1 '3t+3
T—2 14
3. lim < \/_

>
t—4 12— 5t 447 \Jt—2
4o For Py(t) = (t~2) T +2vE 5~k and T(t) = 2647 — 87 + 1%

find lim[71(8). 7 2(8)] and lim[71(t) x 7 (t)]

Problem set 5.2

In Problems 1-3 find the derivative T'(t) of the given vector function.

1— — 1 —
L 7)) ==i+0t"+12)j + 00—k
P(t) =57 (T +12)7 +
- e S T S E
2. r(t)=3t+2z +t'sintj +e k
t+42
3. T (t) = (2t +5)107 4 t—i—17

In Problems {-5 find the derivative 7" (t) of the given vector function.

— —
4. T({t) =tcosti +tet j

2t
(t) = CO‘; (B tsint)] VI 2R

3

.

In Problems 6-10 evaluate the integrals
6. /(6’/1&—37 +5f.8t7) dt

n’t 4 1 1
7. /(sm + T+ 7+cos(2t—1)?> dt

stn?t 3t+7
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8.

9.
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/(te?’tT L 8ntg + tcm"lt_/;) dt

1
/ (t37’ VT + —1—?> dt
0

1+1¢2

/2 — —
10. / (cos2t i +eXcostj ) dit
0

Problem set 5.3

In

Problems 1-8 find the unit tangent vector ?(t) to the curve given by

the vector function T (t) at the indicated value of t.

In
to

In

LT =327 +25 +1F, t=2

3|

(t) = i + (5t + 1)7+5int?, t=0

T(t) = tanti +2\/¥7 +3cost?, t=m

Problems 4-6 find the scalar parametric equations for the tangent line
the curve given by the vector function 7 (t) at the indicated point.

ST =t 425 v tk, M1, 1, 1)

T)=tinti +87 +4/Ek, Mle, ¢, 4,/€)

T(t) = t2sint i +tcostk, M(0, 0, —)

Problems 7-8 find unit normal vectors ﬁ(t) and binormal vectors

.._}

B(t) to the curve given by the vector function 7 (t) at the indicated
values of t. Find the equations of the normal plane and the osculating
plane.

7.

?(t)zBsint7+3cost7+4t?, =0, to=m, t3=m/2
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8 7T(t) = cos?t i + \/§t7 + sin t cos t?, th=n/4, t=0
In Problems 9-14 find the length of the given curve.

9. 7(t):3603t7+35int7, 0<t<m
—
J

10. 7 (t :2(tsz'nt+cost)7+2(sint—tcost) , 0<t<2r

11. 7

—

(t)

(t)
12. T@t) =637 + 7 +2k, 0<t<2
18. 7 (t) = (tsint—i—cost)?+(sint—tcost)7+3t2?, 0<t<2nm
14. 7(%)

In Problems 15-17 find the curvature of the given curve at the indicated
points.

3|

— —
15. 7 (t)=acosti +bsintj,a>b>0,
My = (a, 0), My =(—a,0), Mz=(0,b), My=(av2/2, b/2/2)
16. 7 (t) =Tsinti +Tcostj +tk,tc R
17. 7 (t) = (t sint + cos t)? + (sint —t cos t)_f + t2~/:,

My = (-1, m 7%, My= (r/2, 1, w2/4)

In Problems 18-21 find the velocity, acceleration, and speed of an object
with the given position vector function at the indicated value of t.

18. F(t)=ti +(5-13)7,t=3
19. T(t) =2vEi +tinty, t=1

20. F(t) = cos3t i + sin® ] +cos2k, t=m/4
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21. ?(t) = c032t7 + sin t cos t7 + sin t?, t=m/2

5 Problems in Chapter 6

Problem sets 6.1 and 6.2

In Problems 1-6 find the domain of the given function.

l.z2=bx—4y—7 2.z:m
2 2
24+ 9?2 -9 192
5. u=z+In(z—y) 6.u=+/2—122+y?+ 22

In Problems 7-10 sketch the graph of the given function.

7 f(zy) =1 8. f(z,y)==

9. fz, y) = 2* 10. f(z, y) = 2% + 14/

In Problems 11-18 find the limit, if it exists, or show that the limit does
not exist.

11. lim 22yt — 3zt + 748 12. lim 2sin(y — x
(z,9)—(~1, 1)( Y y) (e 9) ()2, 7 /4) (y—=)
2 _ .2
13. lim 2% 4.  lLm Y%
(z,y)—(0,0) 22 4 y2 (z,9)-(0,0) T + Y
5 2 5 _ 0
15. yr 16. y — 2

im im =
(@, 9)—(0,0) 2 + y2 (@, 1)—(0,0) 22 + y?
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2 2
17 lim  (y+2)e” 18,  lim 2TV Ty
(z,y,2)—(1,0,1) (z,y, 2)—(0,0,0) 23+ y3 + 23

In Problems 19-22 determine the points at which the function is con-
tinuous.

19. f(z, y) = Tz — 4y* + 32y — 4¢° 20. f(z, y) = ij‘z

T
2L f(z, y, Z)Z;{j% 22. f(z, y, 2) = /2 +y? + 22

Problem set 6.3

In Problems 1-6 find the derivatives f, and f, of the given functions.

L f(z, y) = 23 — y® 4 5oy — 322y 2. f(z, y):x+y+—§
2
2
3. f(z, y) = 4z\/y + sin(z + 3y) 4. f(z, y) = %

'T+’L

5. f(x, y) = e=v 6. f(z, y) = /zy — y?

In Problems 7-10 find the derwatives f,, f, and f, of the given func-
tzons.

x2+y2

7. (e, g, 2) = ayz— T

8. fz, y, 2) = In(z® +y> — z2)

9. f(z, v, 2) = tan(bx?y — 2y + 22?) 10. f(z, y, 2) = 3% + %‘q
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In Problems 11-16 find all derivatives of the second order for the given
functions.

11. f(x, y):x2y+y2x+% 12. f(z, y) = eV

13. f(z, y) = ln(§> 4. f(z, y) = xtcm‘%%)
15. f(z, y, 2) = 2%y + y*2 + 2%z — 3zyz 16. f(z, y, z) = %zij
In Problems 17-19 find the indicated derivative.

17. f(z, y) = 2 — zy? + 32342, Saye

18. f(x, y) = sin(3z + 2y?), Syyey

19. f(z, y, 2) = In(z? + y* + 22), Syz
Problem set 6.4
In Problems 1-6 find the total differential.

1 f(z, y) = 2° — 29> + 2%y — ¢° 2.f(r,s) =€ +e°

3. flu, v) = InvVu? + v? 4. f(z, y) = sin*(2® + 4%)
5 f(x, y, 2) =2 +1y* — 22 — 2y +yz 6. f(z, y, 2) = ztcm"%i—)

In Problems 7-8 compute approzimately using differentials.

7./(2.02)2 + 4(1.97)% — (1.98)2 8. v/(5.1)2 — (2.99)2



23

9. Find, approzimately, the volume of a right circular cylinder of height
10.1 em and radius of base 8.9 cm.

In Problems 10-13 use the Chain Rule to find dz/dt.

10. z = 2* — 3y® + xy, z=¢, y=t*"-3t+5
1.z =+/2? —4y?, z=sint, y=cost

12.z=tan(z), x=\/z, y=%+2
Y

13.z2=In*(2z +3y), z=t> y=tant

In Problems 14-17 use the Chain Rule to find the partial derivatives.

4. z=2e""% g =tan(t+ 3, y=t>—s

15. 2z = u?lnv, wu==2, v=z%+y?

8|

2

16. z = v?v — v, U=TSINY, V=1YCoST

t
Mu=x> 492 +22, z=te*, y=t*+s, z=-
s

In Problems 18-19 find y'(z) for the function y = y(zx) defined by the
equation

18. 2% 4+ 22yt = 1 4 y2%* 19. sin(z +2y) = x cos y
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In Problems 20-21 find 0z/0x and 0z/dy for the function z = z(z, y)
defined by the equation

20. 2% + y® — 2% = 2zy2 21. 2yy/z = sin(z +y + 2)

Problem set 6.5

In Problems 1-4 find the gradient vector.

L f(z, y) = 2%y* —¢* 2. f(z, y) = sin(z + 3y) +¢°

3. f(z, 3, 2) = In(a® +y* + %) 4. f(z, y, 2) = Ptan(y*s)

In Problems 5-8 find the directional derivatives of the function at the
given point in the direction of the indicated vector.

5 f(z, y) =34+2yvz, (9,1), 4=<3, -2>

6. f(z, y) = sin(z? +4%), (V7 V1), T=<-2 7>

y —
7. L 2) = (3,1, 0), —<2.3 4>
Ty —
8. f(z, vy, z):-—+;, 0,1,2), o=<-55 2>
Yy

In Problems 9-12 find equations of the tangent plane and the normal
line to the given surface at the indicated point.
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9.2z =2+ (2, 1, 5)
10.2° + 9> +2° — 20 + 4y +6245=0, (3,0, —2)
Nooyz=x2>+2y -2, (1,1, 1)

12,22 =22 + 22 oz =2, (2,1, -2)

In Problems 18-18 find the local mazimum and minimum values of the
given functions.

13. f(z, y) = 2% — 2y + o/* 4. fz,y)=ay+z—y—1
15. f(z, y) = 2* + 2y + y* — 3z — 6y 16. f(z, y) = 2z — 4y — 2* — 242
17. f(z, y) = z* + y* — 2% + 4oy — 292 18. f(z, y) = 2® 4+ 2y — 216y — 18z

19. Find, the point on the plane z —1y-+22—6 = 0 at minimum distance
from the origin.

20. A rectangular box is to be inscribed in the cone z = 3 — \/a2 + 2,
z 2 0. Find, the dimensions for the box that maximize its volume.

6 Problems in Chapter 7

Problemset 7.1

In Problems 1-12 evaluate the double integral.

L[ [ apdedy, D={ ylo<z<s1<y<2)
D
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322
2// Y dedy, D={(z,1)[0<z<1, ~1<y<1)}
b 1492

w

| [e=ardy, D=1 jo<z<iocy<a?y
D

-~

// Vary—yrdedy, D={(z,y)|y<z<2,0<y<2}
D

ot

//a:dezdy, D is enclosed by y=0 and y = V1 — 22
D

11 '
6. / / ycos(2x%) dx dy
0 Jy

//(x—f—y)dxdy, D is enclosed by © =0, y=0and s +y=25
D

=

©

//(mwy)dxdy, D is enclosed by y =0, y=z and z +y = 2
D

©

//exzwzdxdy, D={(z,y)|2* +y* < 1}

D

0. [ [ @+ dedy, D={(a, )2 117 <a? y >0}, (2> 0)
D

In(z® + y*) 2, .2 o 2
11. //D ey drdy, D={(z,y)|1<z’+y*<e*}

12.//sz'n\/:c2+y2dxdy, D={(z, y)|m* <z*+y* < 4r’}
D

Problem set 7.2

L. Find the volume under the plane x +y+2z = 6, above the plane z = 0,
and with sidesy =0, y = x and v = 3.
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2. Find the volume of the solid under the plane 2 — z — y — 2z = 0,
above the plane z = 0, and with sides y = x and y = 2.

3. Find the volume of the solid under the parabolodid z = 4 — z°? — y?,
and between the planes x = +1 and y = £1.

4. Find the volume of the solid bounded by surfaces z =5, (x> 4-y?)? =
2zy, z = 0 that lies in the first octant.

5. Find the area of the part of the plane /2 + y/3 + 2/4 = 1, that lies
in the first octant.

6. Find the area of the part of the surface 2z = % — 42, that is inside
the cylinder z? + y? = 1.

7. Find the area of the part of the cylinder x2 + 2% = 4, that is inside
the cylinder z° + y? = 4.

8. Find the area of the part of the cone z = \/x? + 42, that is inside the
cylinder % + y* — 2ax = 0.

9. Find the area of the part of the sphere z = \/a? — 2% — y2, that is
inside the cylinder x? +y?> =b%, 0 < b < a.

10. Find the area of the part of the cylinder 2° 4+ 2% = a?, that is above
the triangle bounded by x =0,y =0, z +y = a.

Problem set 7.3

In Problems 1-10 evaluate the triple integral.

1.///xyzdmdydz, R={(r,y,2)|0<2<2,1<y<50<2<3)}
R
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[\]

.///as3y2zdxdydz, R={(z,92)|0<2<zy, 0<y<z,0<z<1}
R

w

. /// dz dy dz, R is bounded by x +vy+ 2z = a and the coordinates
R

planes

N

S @ eara, B={e v l0<s<y et <y <vE
R

0<z<1}

ot

. ///(1 +z)dxdydz, R is in the first octant inside the cylinders
5 .

z=4-2%and y =4 — 2>

(@]

.///ex_y_zdxdydz, R={(z,9,2)|0<y<z—-20<2<z, 0<z<1}
R

-J

.///z\/x2+y2dxdydz, R={(z,y, 2)|0<y<vV2zx—-2%0<2<1}
R

oo

. /// y*dz dy dz, R is bounded by the cone z = \/z2 + 42
R

and the plane z =1

R

o ///Si”<$2+y2+z2)3/2dxdyd21 R={(z,y, 2)|2* +y" + 2> <4}
R

11. Find the volume of the solid bounded by the planes r + y + z = 4,
y=3c=2,2=0,y=0and z=0.
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12. Find the volume of the solid that lies inside the sphere 2% +y%+ 22 =
b* and outside the cilinder 1 + y* = a?, (0 < a < b.)

13. Find the volume of the solid under the cone z = +/2z% + 242,
bounded below by the plane z = 0, and within the cylinder 2% 4+ y? = 4z.

14. Find the volume of the solid that lies between the spheres x? 4 3% +
P2=d’and * +y? +22=0, (0<a<b)



