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the wall is the curve lying on the surface z = f(x,y). (We do not display the surface
formed by the graph of f in the figure, only the curve on it that is cut out by the cylinder.)
From the definition

/fds = lim Ef(xk,yk) Asy, 1‘
C n-—)OOkzl 1

where As,— 0 as n—> 00, we see that the line integral f cf ds is the area of the wall
shown in the figure.
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8. r() = QcosHi + 2sindk, 0=r=mx

Graphs of Vector Equations
Match the vector equations in Exercises 1-8 with the graphs (a)-(h)

given here. ‘
A b.

Nem e e

-Evaluating Line Integrals over Space Curves ‘ 5
9. Evaluate f c@ + y)ds where C is the straight-line segment P
x=t,y=(—1,z=0, from (0, 1,0) to (1, 0, 0).
10. Evaluate f c& =y + z — 2) ds where Cis the straight-line seg-
mentx =t,y=(1—1),z=1,from(0,1,1)to(1,0,1).

11. Evaluate f cy +y+ 2)ds along the curve r(H) =24 + i
H+C-20k0sr=1. ;
12. Evaluate f c Vx? + y* ds along the curve r(f) = (4 cos i + {
! (4sinf)j + 3rk, 27 = £ = 2. ;
x Ty 13. Find the line integral of f(x,y,z) = x + y -+ z over the straight- ;
line segment from (1, 2, 3) to (0, —1, 1). : ]
14. Find the line integral of f(x,y,2) = V3/(x* + y? + z%) over x
the curve r(f) = fi + £j + 1k, 1 < =< o0, }
15. Integrate f(x,y,z) = x + \/§ — 2% over the path from (0, 0, 0) !

to (1, 1, 1) (see accompanying figure) given by

Cp r=t+7, 0=str=1

2z
-1 \ Cp ) =i+j+rk O0=r=1
. .
y .

x z
-2
0,0, 1
1 (@O £ o1
= . . 0,0,0) . cf
\’/\ - ©,0,0) “
2 T, N 4,11
—
x ¢ x
11,0
2 y @ ®
The paths of integration for Exercises 15 and 16.
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16. Integrate f(x,y,2) = x + \/§ — 2% over the path from (0, 0, 0)
to (1, 1, 1) (see accompanying figure) given by
C: r(h=tk, 0=sr=1
C: r=tj+k O0=r=s1
Cor=t+j+k 0O0=r=1
17. Integrate f(x,y,2) = (x +y + 2)/(x*> + y* + %) over the path
r=H+tj+tk0<a=st=<h
18. Integrate f(x,y,z) = —Vx* + z2 over the circle

£(#) = (acos Hj + (asin Pk, 0=1t=27.

Line Integrals over Plane Curves
19. Evaluate f c* ds, where Cis

a. the straight-line segment x = £,y = #/2, from (0, 0) to (4, 2).
b. the parabolic curve x = 1,y = £2, from (0, 0) to (2, 4).

20. Evaluate f C\/)—c+—2y ds, where C is
a. the straight-line segment x = ¢,y = 4¢, from (0, 0) to (1, 4).

b. C; U Gy C, s the line segment from (0, 0) to (1, 0) and C, is
the line segment from (1, 0) to (1, 2).

21. Find the line integral of f(x,y) = ye* along the curve
r() =46 —3tj, -1 =r= 2.

22. Find the line integral of f(x,y) = x — y + 3 along the curve
r(®) = (cos i + (sin Hj, 0 < t < 2.
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2
Evaluate / %3; ds, where Cis the curve x = 2,y = £3, for
cY

l=tr=2 <

24, Find the line integral of f(x,y) = \/§/,\ along the curve
@ =Ffi+r,1/2=r=1 '

25. Evaluate f c (x + \/5) ds where C'is given in the accompanying

fi .
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26. Evaluate /C xﬁ:—l ds where C és given in the accompany-
ing figure.
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In Exercises 27-30, integrate f over the given curve.

27. fxy) =2y, C y=3%/2, 0=x<2

28, fx,y) = (x+y)/V1i+22 C y= x%/2 from (1, 1/2) 1o
(0, 0)

29. f,y) =x+y, C x*+y*=4 in the first quadrant from
(2,0)10(0,2)

30. fG,y) =x*—y, C: x2+y* =4 in the first quadrant from
©0,2)to (V2, V2)

31. Find the area of one side of the “winding wall” standing orthogo-
nally on the curve y = x% 0 < x = 2, and beneath the curve on
the surface f(x,y) = x + \/}:

32. Find the area of one side of the “wall” standing orthogonally op

the curve 2x + 3y = 6,0 = x < 6, and beneath the curve on
the surface f(x,y) = 4 + 3x + 2y.

_ Masses and Moments

33. Mass of a wire Find the mass of a wire that lies along the curve
r®) = (2 — 1)j + 2tk, 0 = 1 =< 1, if the density is 8 = (3/2).

34. Center of mass of a curved wire A wire of density
8(x,y,2) = 15Vy + 2 lies along the curve r() = (2 — 1)j +
2tk,—1 =<t = 1. Find its center of mass. Then sketch the curve
and center of mass together.

Mass of wire with variable density Find the mass of a thin
wire lying along the curve r(f) = V21 + V21 + (4 — 2)k,
0 = ¢ =< 1, if the density is (a) 6 = 3tand(b) 6 = 1.

36. Center of mass of wire with variable density Find the center
of mass of a thin wire lying along the curve r(f) = #i + 2f +
(2/3)P7k, 0 = t < 2, if the density is 8 = 3V/5 + 1.

37. Moment of inertia of wire hoop A circular wire hoop of con-

stant density & lies along the circle x> + y* = 42 in the xy-plane.

Find the hoop’s moment of inertia about the z-axis.
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38. Inertia of a slender rod A slender rod of constant density lies

along the line segment () = f + (2 — 20k, 0 < ¢ = 1, in the

. yz-plane. Find the moments of inertia of the rod about the three
coordinate axes.

39. Two springs of constant density A spring of constant density

& lies along the helix ' :

r(t) = (cos i + (sin Hj + 1k, 0=t=2m

a. Find L. '

b. Suppose that you have another spring of constant density 8
that is twice as long as the spring in part (a) and lies along.rhe
helix for 0 = ¢ < 4. Do you expect I, for the longer spr_mg
to be the same as that for-the shorter one, or should it be dif-

. ferent? Check your prediction by calculating 7, for the longer
spring.
40. Wire of constant density A wire of constant density & =1
lies along the curve

r(®) = (tcos i + (¢sin B + (2V2/3)%k, 0=t=1L

Find z and 1. .
41, The arch in Example 4 Find I, for the arch in Example 4.




