Calculus II (MATH 162)

Department : Id number :

Final Exam (Fall, 2024)

Name :

o 77(427;}\13 714%-GHok St

1. (10pts)

(a) Use Green's Theorem to evaluate /F - dr if
C

F(z,y)= {y—cosy, xsiny+y>, where C is the circle

(x—3)>+(y+4)* =4 oriented counterclockwise.

(b) Find the area of the pentagon with vertices (0,0),
(2,1), (1,3), (0,2), and (—1,2).
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2. (10pts) Let C be the curve given by
C:rt)=i-t*)j+tk,0<t<1

(a) Evaluate fF - dr, where
C

Flr,y.2)= (z+y")i +ayj+ (y+2)k

(b) Evaluate/ sinydz +(zcosy+ cosz)dy —ysinzdz.
C
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r+y—2z
3. (10pts) Let g(m,y,z):/ f(u)du with

0
/Orf(u)du=5 and /U‘uf(u)du:ZS
(a) Evaluate
/f(a:+y—2z)dz+f(x+y—2z)dy—2f(:c+y—2z)dz,
c

where Cis any smooth curve from (1, 3, 2) to
(2,5,3).

(b) Evaluate / gz, y, z)ds, where C is the line
¢

segment from (1, 3,2) to (2, 5, 3).
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4. (10pts) Let F = f;yZ i+ Q;Jtyzj and C be the
x*+y *+y

curve given by r(t)=ti+ (@ —6)j, —2<t<2.
Find the line integral fF - dr.
c
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5. (10pts) Let S be the surface given by

S::c2+y2722=1
(1) Find a parametric representation for the surface
S and the inward (toward z-axis) unit normal vector
n of S.
(2) Find the area of the part of the surface S that
lies between the plane z=0 and the plane z=1.
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6. (10pts) Find [/ curl F - dS if
S

1.27,2 127,2 L2
F = <3ze V. 2ze" Y 20 —4dy+eé” >
and S is the part of the sphere 2?+14*+2? =4 that
lies in the half-space y > x with outward orientation

of the sphere.
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7. (10pts) Find the flux of 8. (10pts)
_ 2 () 1 2 (ay)_ Y2 _ rty+z =u
F (z,y,2) = < e +tan” (zz), 2%e R z+1> (a) AHPA Al {m—y + 2 =y o] Tf5to]
rty+2z=w
across the paraboloid z=4—2%—4*, z>0 with

downward orientation.
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1
i)
=2
o

(Cramer’s rule)2 o0]&3}0], y= 1L3}A|Q.

(b) o} AL TESH= (2,9,2)2] AT Eof O)5to
@+y+2)P+@—y+2?+@+ty+2:? <1, a+y+2:>0
919 (a8 ol g, Che MEg FoAlQ.
/]l/. (t+y+2)’+@—y+2’+(@+y+22)*)dV
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9. (10pts) t}S 38 4, Bol| tfste] det((24) 'BT)=
A Q.

53-26 1-2 3 1
l21-11 | 5-9 6 3
A=l 49 1 5] BT 262

73 5 3 2 8 6 1

(z— i+ (x—2)ji+(—x)k
(xz +y2 +22)3/2

10. (10pts) Let F(x,%,2) =

and S is the outward oriented surface whose sides

S, are given by cylinder z*+y* =1 with 0 <2z <3,
whose top S, is the part of the plane z=3 inside

the cylinder. (S is a cylinder without bottom.)

(a) Use divergence theorem to evaluate ffF - dS.
s

(b) Find a vector field G such that F=V xG.
(you don't need to explain how to find it.)

(c) Use (b) and Stokes' theorem to evaluate/]F - dS
S

again, as the line integral.
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