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1. (25) Find the centroid of the region R conmstmg of the solid hemlsphere z? —l-y —l—z
1, z 2 0-with the region inside the smaller sphere 22 + y? + 22 = 7z removed. You may use
the fact that the volume of a sphere of radius r is %Tr'r’a.
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2. (15) Consider the function T'(u,v) = (u? — v?, 2uv). Then T transforms the rectangle
given by 1 <4 <2, 1< v < 3 into a region R in the zy-plane. Find the area of R.
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3. (25) Evaluate the line integral [, F - ds, where F(z,y) = (zy,sin(y")) and C is the
oriented curve consisting of the straight line segment from (1,0) to (0,1) followed by the
portion of the unit circle from (0,1} to (-1,0). |

©11)

¢ C=Cvis c' pentd L W
hom o) o (ho)
A]MCT‘ID%’“DMGCUC/

¢! (e

(—lflo)

Pany | Q= tenly’) | 25——2[) —-;X

ST 7y T
| v
fF:"//'xo/A :-—f‘l‘}f’d”c =
Cve! D N 0 ’\rﬁgb
. f iy ' P o
2‘]‘% x*} = a‘f((l—w"- (rgWy =
o -F.«,» P :
o N S

f”’"’?‘”z = (3'7/‘% /—-afj; ]; iy o= 4
j’fy‘?” MJ?JJ =0 Jwee y=o w’ |
Lo o

c::’ ) ‘[F F[rF - /F
Il ¢t -

L | s

. ph



Math 13 ' : ' _ s Of ’

4. (15) Let C' be any curve in the zy-plane from (1,1) to (2,2) which does not pass through
the origin and which is orlented from (1,1) to (2,2) and let F be the vector field given by

F(z,y) = ( 2 y‘ )

Evaluate ch ds.
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5. (20) Find the surface area of the portion of the cone z = /422 + 442 which is inside
the c¢ylinde
integration included. Do not evaluate the integral. Hint: the cone can be parametrized by

Express your answer as an iterated integral with limits of

r=rcost, y =rgind, z = 2r.
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