Math 242 Sec. 9 — Fall 2005 Name:  SOLuTioN  A/B

FINAL EXAM -A
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One page of notes, a hand calculator allowed and
two parts: a multiple choice part and a traditional problem test part with possible partial credits.
Please, report the solution of the multiple choice part on the included solution page.

For the second part of the test, please, justify your answers and write clearly if you want credit for

your work.

(1) [2 Pt.] Find the area of the parallelogram with vertices at P =
(1,3,-2), Q@ =(2,1,4) and R = (-3, 1,6).

(a) A=1 ]?Q - (1'-'2’ 6)

(b) A=178 —> -

= o '7-)

(c) A=+/1040 R (=5,

(d) A=+1124 - L0 X
(9 A=V > 2 I R

(f) A=82 I -5 9 2

(g) A=62 | .

(h) A=0 \?QKQRlC 4o

(2) [2 Pt.] Find the value(s) = such that the vectors (3,2, z) and (2z,4, z)
are orthogonal.

2
(a) z=-4 65X+ 8 +x =9
(b) z=-2
C) z=0 = Xz ~k @ x=-2

(h) newver



(3) [2 Pts.] Find the equation of the plane containing the line:
r(t) = (14,3 —2t,—2 + 6t), and the point R = (-3, 1,6).

(a)
(b)
(c)
(d)
(e)
(f)

P

L)

(h)

z—8y+3z2=-29
z+8y+32=19

T — 8y = —22
T+ 8y =125

2z + 16y — 5z = 60
—2z + 16y 4+ 52 = 38

2$—|—16y—|—5z=40)

2z — 16y + 5z = —56
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(2/‘1 Lk'.\
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2+ 16 b0 =40
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ts.| Find the derivative 72, where y is defined by
4) [2 Pts.] Find the derivative %, where y is defined b

cos(z —y) =z ev.

(o sin(z — y) + e;/>
Qﬂiﬂ(‘ yl,«—)vﬂif?y Flst) = en(amy) = xe”
sin(z —y) +e
b —
(®) sin(z — y) — zev Fo= -swu(x-=)- e
sin(z — y) + &Y oy
(C) Sln(m . y) — e F7 = 4-5\\/\()‘"1) - > 2

sin(z — y) + ¥

(d) sin(z — y) — ev dy Fx S (x-) % e’
(e) sin(z —y) — ze¥ ix - = o 2
(f) —sin(z —y) — ze? T smloRe
(9) sin(z —y)

(h) —sin(z —y)

(5) [2 Pts.] Compute the following double integral (Hint: it may be useful
to convert to polar coordinates):

3 ,vV9—22
I:/ Va2 + y?dydz
0 J—=+v/
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(6) [2 Pts.] Find the volume of the solid that lies within the sphere z2 +
z

y? + 22 = 9, above the zy-plane, and below the cone z = /2 + y2.
(@) V=27V2n v e _T
- 24 — Lp‘-.
(b) V=4v2n gs e “
(c) V=9v2r/2
(d) V=9vV2r € L eca et @
F- b1 9, . O-S)"g
(e) V =8v2n/3 (’ LP\ /
(f) V=0 \/_ "{ W L%
(9) V=16v2r S d JSLP:
(h) V =3r2/2 V= § 5 S
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(7) [2 Pts.] Let F(z,y,2) = (4zz + y*) i+ 2zyj + 2(z* + z) k. Find the
work W done by the vector field F' in moving a particle along the curve C
defined by z() = sint,y(t) = cost — 1,z(¢) = 2cost+ 1, for 0 <t < 7/2
(Hint: use the Fundamental Theorem for line integrals).
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(8) [2 Pts.] Compute the flux ® = [[(F - dS, where F = 2°i + 2z2%j +
3y?zk and S is the surface of the solid bounded by the paraboloid z =
4 — z? — y? and the zy-plane. (Hint: use Divergence Theorem).

(a) ®=16
(b) i:167r
(d) ®=mn/2 '\7‘,1“ = 3?«2*’%\/2
(e) =0
(f) @=8n
(9) ®=64r jgs (’573&'%\{ \‘l\l =
(h) ®=57/2 £
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(9) [2 Pts.] Evaluate the surface integral I = [[ zyzdS where S is the
part of the sphere 22 + y% + 2% = 1 that lies above the cone z = /22 + 32

q(%g AI_Q) ...\: (gp|9 \ = (Su'\\e (<0 9’ Swp SNS/ M-e)
=T
| ¢ T
(C) [=37T/2 h"q,k \’S«l: S\u(;_? cpt ;
(d) I=m/2 Y .%
() I=n/4 S
(f) 12371'/4 SZ S j S\\A\-PC-A‘P e w9 d.() ...‘9 =
(g) = 7T/8 DY o fa\y
(h) ]:7T/16 - S 8 S

(10) [2 Pts.] Evaluate the following integral (hint: you might have to
reverse the order of integration):

//a:sm dyd:z: _

(a) I=—3 cos(1) = f J X7 Sin (7”) d J\(
g = -l—lios 1 ° 9

(¢) I=35(1—cos(1)) \ Lt 5

(d) I=g5(cos(1)—1) = LSM (1*) 7

(e) I=—% cos(l) ‘ |

g)) ﬁii(cfi(lc)osu)) = f Lt sufy?) dus " {qu Iu

1
(h) I=7(cos(1)—1) > 4 o |
dos \:’\17_ _ ) Q—Mq\l

“= 12



(11) [2 Pts.] Find the parametric equation of the tangent line to the curve
r(t) = (¢*,t* ¢%) at the point point P(1,1,1).

)z (2t “3/ o) ? (i¥)
V= (2, &, )

I

Line x(¥1= L+ 2+ (V‘"
eil= L+ Lk ‘ )

%C(—)'_ i+ 3‘/

Se,i’ vy
(12) 3 Pts.] Ewedwete the line integral Jo 73 ds where C is the curve
r(t) = (t3/2,cos(t),sin(t)) for 0 < ¢ < 1.
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(13) [3 Pts.] Use Stokes’ Theorem to evaluate §,F - dr, where
F=e"i4+e"j+e’k

and C is the boundary of the part of the plane 2z + y + 2z = 2 in the first
octant and is oriented counterclockwise as viewed from above.
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