Calculus II [MATH 162]

Department : Id number :

Final Exam (Fall 2022)

Name :

1.(15pts.) Find the center of mass of the lamina
bounded by the ellipse
2’ JréL(y—l)2 =4
if the density function is given by p(z,y)=y.
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2.(10pts.) Let F= (z—sinz)i+ (i’ +e’)j+ (x+2)k and C
be the curve given by
r(t) = (1+sin(20¢))costi+ (1+ sin (20t))sintj+ cos(20¢)k

with 0 <t < 2~7.

Find the line integral /F - dr.
c
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—yi+xj
z’ +y2

3.(10pts.) Let F(z,y)= . Compute the line

integral fF - dr, where C is the union of three
C

semicircles from (3,0) to (-3,0) as following.
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4.(15pts.) Find the maximum value of f/F - dS for
s

any simple closed surface S oriented outward,
where F=(z—2°)i+ (y— y3 i+ (z—2*)k
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5.(15 pts.)
(1) Show that the vector field is conservative if

F(J:,y,z)=< e>

and find the line integral fF -dr if Cis a curve
C

z

T sin? 7( v
22 2\

+tan” z

from (0,0,0) to (1,7/2,1).

(2) Evaluate the line integral.

/ (gvy2 +22)ds
c

C:xz=cos2t,y=sin2t,z=1t,0 <t <

N
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6.(15 pts.)

Let F(z,y,2)= 221 + (¥ — 2 )j+ (i — ze¥ )k .

Find the flux of F across the part of the ellipsoid
2> +19°+42> =4 that lies above the plane z=0 and is

oriented upward.
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7.(20 pts.)
(1) Evaluate ﬂx3+z2 dS, where § is the surface
s

PP+ =4, —1<2< V3.

(2)
Find the area of the part of the spheresz®+*+22 =4
that lies inside the cylinder 2*+3° =2y.
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8.( 15pts.) Evaluate /F - dr, where
C

2
F = (yz+2z2)i + (yz+ %)] + (yz+y2)k

and (' is the boundary of the part of the ellipsoid
2
22+ yZ-FzZ =1

in the first octant, oriented counterclockwise as

viewed from above.
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9.(15 pts.) Verify that Stokes’ Theorem is true for 10.
the given vector field (1) &3 A78A s BES o185t YeEiL 2y
F(z,y,2) = 221 +ayj+ (- +2y)k SAS 085t sl & z, 5 5tek(EC] e Me)
and the surface S which is the part of the plane (84)
z—2z=3 that lies inside of the cylinder *+2* =1,
oriented in the direction of positive z—axis. z, +bxr, +txy +x, =1
ar, +ar, =0
2z, +xy +cry+ 2—clr,=1
3z, + 4 +2r,=0
abc
(2) A=laf~y| 4 O [A]=k(=0) o]t}
Yz
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23
12

o

6z 3y
b. C= [ a—ZB —2} det(C
atxr a 2z
c. D= [[H—y b 2y], det(D) =
Ytz ¢ 2z



