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Multiple Choice: (6 points each. No part credit.)

1. Find the area of the triangle with vertices 4 = (1,1,1), B=(3,1,4) and C = (2,0,3).

a. 1

b. 2/3

c. /3

d. J14

e. %m correctchoice

4B =B-4=(3,1,4)-(1,1,1) = (2,0,3) AC=C-4=(2.03)-(1,1,1) = (1,-1,2)
PGk
ABxAC=|2 0 3 |=1i3)-)1)+k(-2) = 3.-1,-2)
1 -1 2

Area — %,/9+1+4 - %m

2. Find the intersection of the line #(¢) = (1 +2t,3 + 41,5+ 6t) and the plane 5x+4y + 3z = 54.

[Y)

. (2,4,6)
. (1,3,5)

(=2

. (2,5,8) correctchoice

(2]

d. (-2,4,-2)
e. (2,4,2)

Substitute the line x =1+2¢, y=3+4t, z=5+6¢t intotheplane 5x+4y+3z =54

S(1+20)+4B +40) +3(5+6t) =54 = 32+44r=54 = 44t=122

?(%) - (1+2-%,3+4-%,5+6-%) = (2,5,8)

=

1

2



3. A satellite is orbiting from East to West directly above the equator. In which direction does the

A

binormal B point?

a. North

b. South correctchoice

c. Up

d. Down

e. West
T points West. N points Down toward the center of the earth. So B = T'x N points South.

4. Find the arclength of the parametric curve 7#(¢) = (2/2,12,£3) between the points (0,0,0) and
(2,1, 1).

a. %(293/2 —20%?) correctchoice

b. 12(29%2 —20%?)

c. 12(56%2 —20%?)
1 (232 5032
d. 3 (56 20°%)

1 (232 _Hg32
e. 7 (56 29°7)

V= (45,26,32) [V = J162 + 42 + 9% = 120 + 972
2,1,1) 1 1
L={"""ds=| W= | 120+ ar w=20+92  du=18tds
0 0

(0,0,0)

I _LM‘”_L 32 _ 0302
L=Ag ), Judi=73g5—|, = 273" ~-207)

5. If flx,y) = g(x)h(y), then
a. f,(x,y) =g (x)A'(y)  correctchoice
b. fy(x,y) = &' ()h(y) + g(x)h' ()
c. folxy) =g @hy)-gk)h' ()
d. fo(x,p) = g'h(x) + g()h'(x)
e. folxy) =0

fi(x,y) = g'(x)h(y)  (h(y)isaconstant) fi(x,y) =g'(x)A'(y) (Now g'(x) is a constant)



6. Which of the following is the contour plot of f(x,y) = x? —»*?

x? —y? = Cis a hyperbola opening left and right or up and down.
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7. If g(x,y) = x3cos(xy), find g—‘i
a. 3x2cos(xy) +x3ysin(xy)
b. 3x2cos(xy) — x3ysin(xy) correctchoice
c. —3x?sin(y)
d. -3x%ysin(xy)
e. —3x?sin(xy)
Product Rule: % = —x3sin(xy)y + cos(xy)3x?
8. If g(x.y) = x>cos(y), find —2.8
" g 3y .V ’ axayz .

a.

—5x*sin(xy) + x>y cos(xy)
5x*sin(xy) — x>y cos(xy)

—5x*cos(xy) + x ysin(xy) correctchoice

. Sx*cos(xy) — x3ysin(xy)

. Sx*sin(xy) + x’y cos(xy)

2 3
g _ —x> cos(xy) 0g

= —_— 4 1 ——— ——
x*sin(xy) 5 50y
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(d)

= —5x*cos(xy) + x’ysin(xy)



Work Out: (15 points each. Part credit possible.)
Start each problem on a new page of the Blue Book. Number the problem. Show all work.

9. (15 points)) Consider the two parametric lines 7i(s) = (s,5 5,6 —2s) and
F2(t) = (4-2t,2+1,3-1).

a. Find the point where the two lines intersect.

Equate components: s =4-2t, 5—-s=2+1, 6-2s=3—1t
Substitute the first equation into the other two equations:

5-(4-2t) =2+t = t=1, s=2

6-2(4-2t)=3—-t = 5t=5 = t=1, s =2
Substitute into the two curves

712) = (2,5-2,6-2+2) = (2,3,2) 72(1)=(4-2,2+1,3-1) = (2,3,2)
So the curves intersect at the point P = (2,3,2).

b. Find the normal equation of the plane containing the two lines.

The normal to the plane is N =¥ x ¥, where ¥, and ¥, are the two tangent vectors. Thus,

A

ik
vi=(1,-1,-2) N=%Vix¥=| 1 -1 =2 |=103)-j(-5)+k(-1) = (3,5,-1)
;2 = (_2a13_1) -2 1 -1

A point on the plane may be taken as a point on either line, say P = 7,(0) = (0, 5,6).
N.X=N-P 3x+5y-z=5:5-6=19

10. (15 points)) Consider the function flx,y) = ev.

a. Find the equation of the plane tangent to the graph of z = f{x,y) at the point (2, %)

f=ev ](2,%)261 =e

fewer (L) de - de

Jy = xe? fy(z,%> = 2e! = 2e

z:f(2,%> +fx<2,%><x—2> +fy(2,%>< —% =e+%e<x—2>+2e< —%)
z=lex+2ey—e

2

b. Use the linear approximation to f{x,y) to estimate £2.4,0.6).
(Express the answer as a multiple of e.)

fen(x,y) = e+ %e(x— 2) + 2e(y —.5)
f(2.4,0.6) = ftan(2.4,0.6) = e + %e(.4) +2e(.1) == e+.2e+.2e = 1.4e



11. (15 points) The surface xz2 +zcosy = 1S implicitly defines z as afunctionof x and y.

2

i Oz i _(» &

Find & at the point  (x,y,z) (2, ,ﬁ).
: S A z _ A3
Note: sin-e = 5 cos - = 5
Apply 2 to both sides: x2292 4 (—zsiny + Qcosy) =0
oy oy y '
oz . Oz o oz _ zsiny
Solve for el o (x2z + cosy) = zsiny oy~ ¥az+cosy
J3 sin & J-1
Evaluate: % ] = 6 — = 2 _ /3 _ %
Y 1(ZE.5) 2-2-‘/§+cos€ 2.2.J§+‘/§ 8J3 +43

2
12. (15 points) Determine whether each of the following limits exists and say why or why not. If
the limit exists, find it.

x2y2

a. lim S 5

2.,2 X 2...2..2 . 2 . . . . )
im Lz = lim sz = hmm—2 which is different for different m’s.
@)=(00) (x2 + y?) =0 (%2 + m?x?) =0 (1 +m?)

y=mx

So the limit does not exist.

2.,3

b. m Lz
@)=0.0) (x2 + 3?)
2y3 2 20 3 cin3 ' .
lim — —2 = |jm -€08 9r251n O _ limrcos?0sin®0 = 0

x=rcos0,y=rsinf

independent of the behavior of §. So the limit exists and equals 0.



