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1. Find the angle between » = (2,3,1) and v = (4,1, 2).
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2. Convert the following integral from rectangular to cylindrical coordinates. 8}
DO NOT INTEGRATE.

1 /T2 pr?4y?
f / f 21zy’dz dy dx
VI=z% J=x2=y?

0O&x <
“Jix £y £ J"'% %

\\‘
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1 {1’ "17: f,@[:- z
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D_lxyl = 2l yeosb r“sin* 9
dzdydx = ¢d2drdO
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3. Find the volume of the parallelepiped determined by u = (2,2,—4), v = (—2,0,—2), and (8]
w= (4,3, —4).

V= lue (rewd) = DY "4\

v

\ 2(6) -2 ($+ %) *H(’Q\

= \ | 2 —-’57_—\’1‘*\
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4. Find the equation of the plane tangent to the surface

z=In(2z+y)

at the point (—1,3).

z= £, D= |nlax+y)

fo= 2 £, (-1,%) = 2
X XY

g’y: =3 g\/(%,'b):- \

axxy

2 = ]_(x—\—\v + \(y—%}

-
\%= 2%”‘&
B
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5. Find the volume of the region cut from the solid sphere p < 1 by the half planes § = 0 and [10]

T
9= 3 in the first octant.
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6. A function is called ‘Harmonic’ if f.r + fyy + f:z = 0. Show that the function (8]

f(z,y,z) =7 Hsin (::\/g)

is Harmonic,

e T 7 s (285)

Yoo = 7™ sin (275)
b= e o (215)
Ty - 236 sin (245)
b2 25 Y s (3255)
far = -35e Y sn(25)

——
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gxx t ny +Q%% - (7"'9-% "353 e ' VSt'n (ZJ})

X+ ay

=0 v
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7. Find the centroid of the triangular region cut from the second quadrant by the liney—=z = 4. [8]

e et

= 4

o . x¥4 & i X

=0 dy i
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- So(xﬂ\olx = 9
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8. For each of the following, find the limit or show that the limit does not exist.
-4
(z!y)_.’(4l0) (x e 4) + y2

Pt | - y:x*‘-i
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9. Find the work done by a foree field F = zyi + yzj + zzk from (0,0,0) to (1,1, 1) over the path
given by r () = ti + t25 + tik.

X('ﬁ):‘t ) = 3 1+ b LS
i 1 Fe0) = £ ¢85
2()=1"

(8]

)= L1t 12y

Fl@) e () = 47 ¢ 247 4448

D Crom (0,0,03 o (|,\,ﬂ = 0t 4 = |
_ \

W = g (£+217 +4¢%) dt
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10. Consider the vector field F = (2zy* — cosy) i + (da®y® + 1+ zsiny) j.

(a) Show that the vector field is conservative. 4]

o

3

a& - 5 ‘n
st Exy® +s y

Sinc .%%- ~ é—é&)-(- ,K_E 'S (mSUvm'{W'\Q

(b) Find a potential function corresponding to F. [4]

Tx 7 Axy'-cosy = RO = Xy oxaosy +40)

E %xy + Siny

S :Hxly3+ +xsiny = £lup)= Xy ey -xtosy + h(x)

Wx \/5 - )(y +/ —XCOS/J

) Evaluate the integral (4]

f (2zy" — cosy) dz + (424" + 1 + zsin y) dy
c

where C is a smooth curve from (3,1) to (2, g)

Y2, T) - £(3,1)

_ y
- -’g: *g — 10 + 3cos(1)

- —
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11. Given f (z,y) = /29 — 22 — 32, sketch the level curves that pass through the points (2, -3,4) 6]
and (1,1,3v/3). Make sure to label your axes and tick marks.

th

1= a7-x-y? 33
b = 29 -x"-y"

ﬁ‘?-x‘—y‘
27 = 29-x-y©
Xl-l-yl =% )(1_\-)11' =)

I
TT‘ by | - 1L
7 4\'\ J"*\’ 1'P
P NLHL
i N
4 BTN
/ Yy N 1'?' :JL\\

S| g = O
N AT T T AT x
\\ /f

\\ /
N /
<] 4
N/

Page 11 of 12



Math 211-02 Final Exam

12. Consider the function f (x,y) = z? + 4y2.
(a) Find the directional derivative of f at the point (3,1) in the direction of the vector (1, ~1). 6]

vE = Lax 8y
VE(3.D = <6,8)

t T;Il?7\ ) <'\(ﬁ | _—I@>

- n o= b _ 83 -
D5 = 76w = -—]—E

(b) In what direction is the directional derivative greatest at (3,1)7 2]

{6,37
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