Calculus II [MATH162]

Department : Id number :

Final Exam (Fall, 2023)

Name :

1. (10 pts.) Evaluate the integral by changing to spherical
coordinates.
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2. (10 pts.) Let F(x, 9, 2) = Gfz, 2xyz+1, xf +x) and
G('r’ y’ Z) — <0’ 0’ x>
(a) Find the curlF, curl G and curl F—@).

(b) Evaluate f F - dr, where C consists of C, given by
C

()= ) 0=t <1
followed by the line segment C, from (3,1,1) to
(1, 2, 2).
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3. (10 pts.) Let C be the curve z° +y° =1.

(a) Evaluate the line integral

4. (15 pts.) Evaluate [/xy—i—l dS, where S is the boundary
s

of the region enclosed by the cylinder z*+3* =1 and the
3

- o x
/C(e +2%sinh™ 'y)de + (xy-f—m)dy. plane z=0 and the surface z:%(xQ—yQ)Jrl.
Yy

(b) Find the area of the region bounded by the curve C.
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5. (10 pts.) Find the flux of 6. (10 pts.) Evaluate / Fedrif
F(z,y,2) = Qysin(z%y), —3zsin(z?y), 2, i ¢
. 2 P, _ Flz,y,2) = (e +2)it+ (* —22°) j+ (4 + sin(2®))k
across the half-ellipsoid 7+?+z =1(z = 0) with upward and C is the curve with parametric equations
orientation. x = 2—2sint, y =2cost, z= 2sint, 0<t < 27.
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7. (15 pts.)
(a) S¥ZE Ao O5

Id number :

Name :

—t
t -2t 1
t 2 ¢
(i) det(A*)=0g Ut&st= t9] 3
(i) t=3%2 o det(A )9 S FsHA|

(b) 23 (Cramer’s Rule)9]

AL ol g3t ohg AY
s & 29 e Potale.
20—4y+2z —w = 3
Yy —3%2 = —2
x —4z =1

y—z+2w= —4

8. (15 pts.) Let F(z,y)= <a:2y—y, —:cy2>.

(a) Compute the line integral /F - dr if C is given by
C

rit)=t, —1<t<1

(b) Find the simple piece-wise smooth curve C; from (1,0)

to (—1,0) in the upper half plane y >0 for which f F-ar
G
is a maximum.

(A curve is simple if it does not cross itself.)

(c) Find any simple piece-wise smooth curve C, from (1,0)

to (—1,0) in the whole xy-plane for which /F - dr is
G

greater than f F-dr in (b).
G
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9. (15 pts.)

_ zityjtzk 9
Let F(x,y,z) = W+Z k.

Evaluate [/ F - dS, where S is given by
s

PR+ =1

oriented outward.

5/5



