13.2 Line Inteqrals

SECTION 13.2 LINE INTEGRALS 1

B Click here for answers.

1-14 w1 Evaluate the line integral, where C is the given curve.

I [oxds, Cix=t%y=t0<t<1

2. [Lyds, Cix=t% y=t}0=<t<1
3. [.xyds, Cisthelinesegmentjoining (—1,1)to(2,3)
4. ,“c (x — 2y?) dy,

Cisthe arc of the parabolay = x? from (—2, 4) to (1, 1)

5. [ sinxdx,
Cisthe arc of the curve x = y* from (1, —1) to (1, 1)

6. [ x\/ydx + 2y/xdy,
C consists of the shortest arc of the circle x? + y? = 1 from
(1, 0) to (0, 1) and the line segment from (0O, 1) to (4, 3)

. foxyzds,
C:x=2t, y=3sint, z=3cost, 0=t < 7/2

. [ X% ds,
C:x=sn2t,y=3t, z=cos2t, 0st< w/4

9. [ xy’*zds,

C isthe line segment from (1, 0, 1) to (0, 3, 6)
10. [ xzds, Cix=6t y=3,2t% z=2t3 0<t<1
1. [ x*y%2dz;, Cix=2t,y=t}:=t,0=<t=<1
12. [oyzdy + xydz, Cix=4t y=t z=t30<t<1
13. [.z%dx — zdy + 2y dz,
C consists of line segments from (0, 0, 0) to (0, 1, 1), from
(0,1,1)to (1, 2,3),and from (1, 2, 3) to (1, 2, 4)

B Click here for solutions.

14. | yzdx + xzdy + xydz,

C consists of line segments from (0, 0, 0) to (2, 0, 0), from
(2,0,0)to (1,3, —1),and from (1, 3, —1) to (1, 3,0)

15-17 i Evaluate the lineintegral |, F - dr, where C is given by
the vector function r (t).

15. F(x,y) = x¥i — xyj,
rty=t3i +t*j, ost<1
16. F(x,y,z) = (y + 2)i — x?] — 4y?k,
rty =ti +t?j +t'k, 0st<1
17. F(x,y,z) = x%i + xyj + z°k,
r(t) =sinti + costj + t’k, 0st=< 7/2

18-19 1 Use acalculator to find the integral to three decimal
places.

18. [ xsinyds, C:x=Int,y=e", 1st<2

19. [2%In(1 + x>+ y’)ds, Cix=t y=t,z=t}0=<t=<1

20. Find the work done by the force field
F(x,y,z) = xzi + yxj + zyk
on a particle that moves along the curve

rty =t%i —t3j + t*k, 0st<1
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Answers

Click here for exercises.

Bl Clich here for solutions.
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Solufions
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I3 Click here for exercises.

L [pxds = [y (P) VT T 1dt = &
= & (1072 1)
2 [ yds= [, (*)VOrr + 42 dt = [, t°\/912 + 4 dt
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3.Thelineis3y72x:5,s0x:x,y:%(2m+5)’
—1 <z <2. Then
[oayds = [? Lz (22 +5) Y dr
= Y13 12 (22 | 5p) do = Y13 (46 _ 11) — 3vI3

4z =z,y=2% —2<z <1 Then
fc(ac—2y )dy—f (1:—21: )2xd1’
=f72( z? — 4z )dwz%[:rs—xﬂl_ =148
5. Choosing y as the parameter, we have
z=y" y=y, —1 <y <1 Then
Josinzdr = fil (siny®) (49°) dy = —cosy‘l]l_1 =0.
6. Y
“4,3)
G,

0,1 c,

0| (1,0 x

OnChi:z =cost = dx= —sintdt,y=sint =
y=costdt,0 <t < 7.
OnCrzx=4 = de=4dt,y=2t+1 =
dy = 2dt,0 <t <1. Then
Jo z/yde + 2y\/x dy
:fcl m\/ﬂdw+2y\/5dy+fc2 z/y de + 2y\/T dy
— (/2 [— cost (sint)*? + QSint(cost)3/2] dt

0
+ [y [16tv2E+ 1+ 8 (2t + 1) V] dt

/2
_ 2 (o 5/2 4 5/2
= {—g (sint)”” — = (cost) }0

+ [l e+ 1) - 2 2t + 1)
+8<%t5/2+§t3/2)}1
0
:_+16 3\/_ 16 32 \/_+16+8( _"_%)

_ 323466
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N Clich here for answers.

1. [ xyzds = ”/2 (18tsintcost) /4 + 9dt
= 18\/_f7r/2 (tsintcost)dt
= 18V/13 [7/? Ltsin 2t dt
=913 [ tcos2t—|— —s1n2t]77/2 @ﬂ'

8. fc 22z ds = fﬂ/4 (sin2 2tc052t) V4 +9dt

—\/_[ sin 2t]ﬂ/4f@

9.0=—t+1y=3Lz=5t+1,0<t<L
Joayzds = [} (1—1t) (9t?) (5t +1) VI + 9 + 254t
=9v35 [} (£ +4t® — 5t*) dt = 3v/35

10,/ (de/dt)? + (dy/di)? + (d=/dt)’

= /36 + 36 (2) 12 + 36t* = 6,/ (12 + 1)
Then
1
Joxzds = [ 7ot (t2 +

=72 (1) =

=6(t"+1)

1) dt =72 [L47 + L°]

N [ a®y?zdz = [ (26)° (12)% (2) (2¢) dt
%)

= [o (8¢%) (t*) (t?) (2t) dt = [, 16t*° dt
= Etll}l _ 16
0 1

12. fcyz dy + xy dz:fol (t) (t2) dt—&-fol\/i (1) 2t dt
1
= fo]- <t3 +2t5/2) dt = [%t4 4 %t7/2:|0 _ %

OnCi:z=0 = dr=0dt,y=t = dy=dt,

z=t = dz=dt,0<t<1.

OnCrz=t = de=dt,y=t+1 = dy=di,

z=2t+1 = dz=2dt,0<t<1.

OnCs:z=1 = dx=0dt,y=2 = dy=0dt,

z=t+3 = dz=dt,0<t<1.

Then

fczzdac—zdy—i—dez

= [y (0—t+2t)dt
+ (@41 — @2t + 1) +2(t+1)(2)] dt

+ [ (0+0+4)at

— 4 [0 )+ 4=
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14. C1:(0,0,0) t0 (2,0,0): z =2,y =2=0,0<¢t < 1.
Cs: (2,0,0)t0 (1,3, —-1):z = —t+ 2,y = 3t, 2 = —t,
0<t<l.

Cs: (1,3,-1)t0 (1,3,0): z=1,y=3,z=t—1,
0<t<l.

Then

Joyzde 4+ xzdy 4+ xy dz

=0+ [ [(33) +3 (> —2t) — 3 (2t —¢*)] dt + [, 3dt
=[3t* - 6t*], +3=0

11F(@»—H“—H¢’():&%+u%.

JoFdr= [} (3" - at)dt =% - & =1
16. [ F-dr= [} (t*+t* %, —at*) - (1,2, 4°) dt
= [} (2 + 1 — 2% — 16t7) dt

11 _ 59
+t5-3-2=—3

W[

17. [ F-dr
= Jo"* (sin® t,sint cost, t*) - (cost, —sint, 2¢) dt
= OW/Q (sin2 tcost —sin? tcost + 2755) dt
- el ==
37 1o 192

18. A calculator or CAS gives

Joxsinyds = [ Intsin(e*) /(1/t)°
~ 0.052

+ (—e=t)* dt

19. A calculator or CAS gives
JoZ2In(1+2+y%)ds
= [y %I (1+ 2 +t) /14 (2t)° + (3t2)” dt ~ 0.396
0. W = [ F-dr= [t~ —t") - (2t, -3*, 4t%) dt
— J3 (6 -4yt = § - 5 = B



