) A wire takes the shape of the semicircle 22+ 42 =1,y >0, and is thicker

1. (Stewart 16.2/Example 3) A wire take
near its base than near the top. Find the center of mass of the wire if the linear density at any point
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is proportional to its distance from the line y = 1.
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(Stewart 16.2/Example 8, Exercise 23) Evaluate the integral f£~(l£ where C' is given by the vector
c

function r.
) (0<i<)

(
r(t) = t% fi+f5 0<t<1)

@.w)d@ Crob)-G 4 0) (& elo, (1)

:f_:lxt“*\%):()\l{\b\iqx":)

. 1

(T dy - gf(rw)-’r‘[,é)iéjl [ (049 (128,38) AE - §1+2{‘:3f di=[ £ 5_;5]
0 ) 5

Y- (2638)  Flae) - ) %z
(K\u.ltel@ (:

a) F(x,y,z) == xyi+yzj + zak,
b) F(x,y. z) := sin(x)i 4 cos(y)j + vzk,
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(Stewart 16.2/45) The position of an object with mass m at time t is r(¢) := at*i+0t°j, (0<t<1).
a) What is the force acting on the object at time t7
) What is the work done by the force during the time interval 0 <¢ < 17
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4. (Stewart 16.3/ Example 5) Let

F(a,y,z) = y%i+ (2ay + €¥)j + 3y k. ((x.y,2) € R?)

Find a function f such that Vf = F.
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5. (Stewart 16.3/21) Let C' be the line segment from (2,—3,1) to (=5,1,2) and

F(x,y,z):=2zyi + (.1'2 +2yz)j + vk ((1 y,z) € R:;) )

Find a function f such that Vf = F and use this to evaluate [ F - dr along the curve C.
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6. (Stewart 16.3/25) Let C' be any path from (1,0) to (2,1). Show that the following line integral is
independent of path and evaluate the integral.
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7. (Stewart 16.3/35) Show that if the vector field F' = Pi+ Qj + Rk is conservative and P, Q, I have :_I' = ( P Q @ )
continuous first-order partial derivatives, then — {
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8. (Stewart 16.3/36) Use the previous exercise to show that the line integral 0
8 :I' {X|l‘|%)= Cl:r,)(lj(jt) =

ydr +axdy + xyzdz
(/ ’;(?(XI"JM‘) | Q {Xl‘j,?)l R “lﬁﬂ'))

is not dependent of path.
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9. (Stewart 16.4/ Example 2, Exercise 9,17) Use Green’s Theorem to evaluate the line integral along the
given positively oriented curve.
a) zf (3;/ — r‘*i“("')) dz + (T.r N 1) dy where C'is the positively oriented circle defined by
the equation @2 + y? 9.
b) f (;/ + ("ﬁ> da+ (2.1‘ + <?(,>>(;/3)) dy where C'is the positively oriented boundary of the region
&
enclosed by the parabolas y = 22 and = = 3.

¢) [(y—cos(y)) de+asin(y) dy where C'is the circle defined by the equation (z — 3)2 + (y 4+ 4)2 =4

oriented clockwise.
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