Solations

Name:

Math 208H, Section 2
Final Exam

Show all work. How you get your answer Is just as important, if not more important, than
the answer itself. If you think it, write it!

1. (15 pts.) Find the length of the parametrized curve
7(t) = (t% cost, t¥ sint) , 0<t<w
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2. {15 pts.) Find the equation of the plane tangent to the graph of
2 = flz,y) = ey — cos(2z + y)

at (0,0,—1)
In what direction is this planc tilting up the most?

’Fx -7+ Lo (xry)
;}' = x@/ + Sv (Zx"\"j)

I = ela2smleO~= )
’Fy-—oe +S\,\Cd)-o+o O

) = \"(X"<>>"f 0‘(},«—0)-.:-)( |
(\40/* ’\'\ﬂ'm ? Faf’)‘u{" V\Cf\Q.osg—(_ |
- Vf(o o) = (’E‘ (0,0))4\ [d,a>>

At (o™ !

& (~

/
io)_




3. (20 pts.) Find the critical points of the function
2= glw,y) = 2%y’ =3y — 2z

and for each, determine if it is a local max, loc al min, or saddle pomt
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4. {15 pts.) Find the integral of the function

2 = hiz,y) = In(z? +y% + 1) E N,
over the region R {{z,y): 2% +y° <4} | "ﬁ;‘f&;yL: ,{‘2”
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(20 pts.) Find the integral of the function
klz,y, z) = 2
over the region lying inside of the sphere of raclius 2 {centered at the origin (0,0,0) ) and

ab(,)ve‘ the )plane z=1.
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8. {20 pts.} Show that the vector field F = (y*, 2zy—1) is conservative, find a potential
function z = f(z,y) for ', and use this potential function Lo (quicklyl) find the integral
of F' along the path

() = (Lsin(2rt) - ¢ In(e? 11) <58, 0Etsld

F‘ ’:yt R= z)y_o |
F)x= 2y = (Fy

ad(F)=0 & M@V&%\& .

—————— e

13

R, =0yl = B =Y
'R’fty) % Xy —Y T

JAR | N
o= (1 sl e, bl =5 )= (2
r( y= (0" S'mCa) e®, W) - _co)=(=1,0)

(?Af (“e)av\l—ﬁ') (2~ S) ((—4)(@ — o)
C

j —e{ln? _5) — (In2-5)

=




7. (15 pts.) Use Green’s Theorem to find the area of the region enclosed by the curve
Ft) = (t* = 2wt sint) 0=t <%w
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8. (20 pls.) Find the flux of the vector feld
G = (a2 22,y)

through that part of the graph of ’? -
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iving over the rectangle $ e
l<a<3 , 0<y<3 J

e S | - 3 3
'[,( RN S §<x73><(xy)jy>‘ <‘_?)-_x/’ '> dyr}\x




Lememnpir R

Name:
Math 208H, Section 1
Final Exam

Show all work. How you get your answer is just as important, if not more important, than
the answer itself. If you think it, write it!

A complete exam consists of solutions to the first eight (8) problems, together with
solutions to three (3) of the last four (4) problems (numbers 9 through 12).

1. (10 pts.) Find the orthogonal projection of the vector 7 = (3,1,2} onto the vector @ =
(-1,4,2) .
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2. (10 pts.) Find the equation of the plane passing through the points
(1,1,1), (2,1,3), and (-1,2,1)
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4, (10 pts.) Find the integral of the function

flzy) = xy
over the region in the plane lying between the graphs of

2
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5. (10 pts.) Find the integral of the vector field
Fz,y) = @y, +y)

along the parametrized curve
7t} = (ef, e?) 0<t<l)
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6. (4 pts. each) Which of the following vector fields are gradient vector fields?

(a) F(z,9) = (ysin(ay), osin(oy)
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7. (15 pts.) Use the Divergence Theorem to find the flux integral of the vector field
Flz,y,2) = (y,2y,2)
through the boundary of the region lying under the graph of
flzy) =1-22 -y

and above the z-y plane (see figure).
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8. (13 pts.) Use Stokes Theorem to find the line integral of the vector field
F(x,y,z) = (zy,x2,yz)
around the triangle with vertices '
(0,0,0), (1,0,1), and (1,1,2)

(see figure).
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9. (15 pts.) Imagine a box with side lengths x = 2, y = 3, and z = 4, and these lengths
all change with time. How fast is the volume of the box changing, if
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10. (15 pts.) Find the critical points of the function

Fla,y) = oy — 622 — y°
and for each, determine if it is a rel max, rel min, or saddle point. Does the function
have a global maximum?
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11. (15 pts.) By switching the order of integration, find the integral
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Name:

Math 208H, Section 1 Final Exam

Show all work. How you get vour answer is just as important, if not more important,
than the answer itself. If you think it, write it!

This exam consists of nine (9) questions on nine (9) pages. Your score on the exam will
be computed from the first seven questions plus the better of the two scores on the final
two problems. [You may work all nine if you wish, but this is not required.] All problems
have equal weight.

1. Find the equation of the plane tangent to the graph of the function
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2. If the temperature in a room is given by the function
Y+ =z
H(.’L" y? z) = ¥
4y
use the Chain Rule to compute the rate of change of the temperature, as you travel along
the curve v(2) = (z(t), y(t), z(t)) = (£2,2¢,¢%), at time ¢ = 1 .
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3. Find the point(s) on the ellipse 3z? + y* = 1 where the function f{z,y) = x3y has its

smallest (i.e., most negative) value.
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4. By reversing the order of integration, compute
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5. Set up but do not compute the triple integrals needed to find the volume of the
region lying inside of the sphere 22 + 92 + 2% = 4 and above the plane z = 1 in both
rectangular and spherical coordinates (see figure).
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6. Find a potential function for the conservative vector field (in the plane)
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7. Set yy but do not evaluateﬁ iterated integral which will compute the flux integral
of the vector-field-F{@sy=y="19, z, z) across the “helical spiral” 2., parametrized by

T(u,v) = (u,vcosw, vsinu) ,(og u<2rand -1 <v <1 )

= (v, vesa)

Ty = [0, Cru, S )

(see figure).
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Note: For a complete exam it is necessary to work this problem or the next; both are not
required. You are allowed/welcome/encouraged to work both; both will be graded.

8. Use Stokes’ Theorem to compute the work done by the force field
Clz,y,2) = (zy, 2,22)

around the edges of the triangle lying on the graph of the function z = 2z + y + 3, with

corners at (0,0,3), (1,0,5) , and (L, 1,6) (see figure).
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Note: For a complete exam it 1s necessary to work this problem or the previous one; both
are not required. You are allowed/welcome/encouraged to work both; both will be graded.

9. Use the Divergence Theorem to compute the flux of the vector field

F(m, y,z) = (yz,z,x2)
through (all of) the sides of the “pyramid” obtained by slicing a corner off of the first
octant (x >0,y >0,z > 0) by the plane 2z + y 4 z = 2 (see figure).
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