SPRING 2p(§ EXAM |

1. Identify the surface defined by z? — y? — 42 + 22 = 4.

A. 'hyperboloid of one sheetl

) 2 ) A
B. hyperbolic paraboloid b(- 2> = y + & = 8
C. hyperboloid of two sheets —_— z .
=K: Ny = Qe cicele
D. ellipsoid g0 g e = g,
E. cone

X:}() 22 - l\ypefboias

2. If L is the tangent line to the curve r(t) = (2t — 1, 2, ¢* — 2) at (3,4, 2), find the point
where L intersects the zy-plane. = (t) =<3,4,2% = +E2

A. (2,1,0) P i)z <2, 28, 2t >
B. (1,2,0) 2 |
C. (2,-2,0) t(A= {2,447
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3. Let v :/ (-T +2t°7 + (t — 3t*)k | dt. Compute |¥|.
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B. V=47, Ftls, 2t s
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4. Find the area of the triangle with vertices at P(2,2,1), Q(1,—1,2), and R(0,1,—1).
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3v/10 Rp=<2,1,27
B. | X2 s 5 e s
- RQ - < I _213
V31
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D. 2v/5 "2 @P*‘Q&(:lz\<7> -4, >l "%



5. The level curves of f(x,y) =

A. hyperbolas

. ellipses

B
C. [parabols]
D
E

. sometimes lines and sometimes ellipses

. circles

6. Find the length of the curve:

F(t) =
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Sy -xzo
Var+4y? +4 - e =
% Y T are \/;(j‘—&'{ylwb% %= K , K >0
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7. A particle is moving with acceleration
a(t) = (6, 6t, 0).

If at time ¢t = 1, the particle has position r(1) = (2, 1, 2), and, at time ¢ = 0 it has
velocity v(0) = (0, 0, 1), compute |F(2)|, the magnitude of the position vector at t = 2.

A. 24/53
B. 3V V= (Gt L 3€+D, EY

C. | V194 V()= <001>->)COD0)E"

D. V293 V()= <6t 3t 15
E. V57

Tle)= <3t2‘§‘!: £+ G, L+ H?>

r ()= {3+F, 1+(7|+H> <2, L2y
= F=-1, 6G=0 H=I

Fl)= 38, B, el
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8. If f(z,y) = zsin(zy?®), then fu,(r,1) is equal to
A 4mw (B 4 K cos(xj)
. ¢ = sinlxy)+ XY :
+2xy cos (xy*) ZXzﬁl sin (xy')

C. 27

D. —2r g"‘} - 2xycos (?‘V')
B. 0 ot (m, 1)

21 cos (M) + 21 cos (1) ~ 21" sin (1)



9. Let f(z,y,2) be a function which is differentiable at (1,1,1) and

of of of

=—il, 1, 1] =— ——{131;1} =2 =
5 (LLD =6 Z(LLD)=2 and

(1,1,1) = —1.

Let ¥(t) = (z(t), y(t), 2(t)) be the parametric equation of a differentiable curve in R3
dy - d
and suppose ¥(0) = (1,1,1) and —7(0) = 31— 37+ k. We can conclude that %f(ﬁ'(t))

at ¢ = 0 is equal to at

A [ 21\ -6:3 +203)-10)
B. —14 X y 2

C. —13 |

D. —11 \ (;/

E. —4

10. Which of the following is an equation for the plane tangent to the surface

1
z=tan"'(z® +y®) at the point < W) 7

ViV
Hint: & (tan~'u) = e
1 s - —;'L_X__ o 2
A. x+y—§z=\/_—§ Zy = 08 YT ()
_9,—o_T . I A
B. z4+y—2z=172 5 AT (ﬁ,ﬁ,?>’
C. x+y—¢§z:(1—i)\/§ 2,52, i - 2ha _
4 y “,(_.L-M) 2 Nz
D.x+y—z:\/——% ( i
' - I [ l sl
Z*~£‘:‘—'X""+“"‘/"\F>
E.x+y—3z=§—?% g ﬁ< \I_» i ‘

e -5% = xg g~ k= ey 2
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11. The absolute minimum value of f(z,y) = 2 + z°y* in the region % + 9% < 1 equals 2.

12,

The absolute maximum value of f in this region is

%( = Zijz = O{ &L X=0 M‘fjl‘(), and se, ; = 2) The minimvm

B. 4 5 e
C. 35 On bounﬁa:‘y} é: +3Z:: )) v = ' 7, S
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Let z(x,y) be the function implicitly defined as the solution to

x+y—|—z+s'1n(xyz):3+—g-

that satisfies z(1,1) = g Find z,(1,1).

‘%)'XJ(y»%g—i—gb\(xyZﬂ: ‘)é[[?* T’;:‘

|+ O+ 2y + cDS(Xy‘i)'(H‘Z*XyZX) = i
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