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1. Suppose that the three points (0,0, 0), (1,1,1), and (a, b, c) lie in a unique plane P. The
line passing through (0,0,0) and (1,2, a) is normal to P. What is a?

A. -a=—3 ’ _
B.a=0 <&/ l/ “> ° <]7 2-) C(> O
C.a=1 ‘+ 2{'0&:0

D. a= a:“g

E.a=-1

2. Suppose a particle has acceleration

-1 .
a(t) = T Vitj + 2k.

If the inital velocity v(0) =i+ j +k, and the initial position is r(0) = 0, what is r(1)?

A. (In2)i+ 3j+2k V:{O+t)“l) %_t3/z7 2t > + (0.) 17 1>
B. |(In2)i + £j + 2k . 5 .
C. (1+1In2)i+ 4] rtﬁh(wt),—:%tﬁt,if*t)

D. (1+1n2)i+1j+2k

E. i+4j ) =



3. Consider the space curve
r(t) = (cost+sint)i + (cost —sint)j + tk.
Compute N(t), the principal unit normal vector.

A. (—sint)i+ (cost)j
%(cost —sint)i — \/ig(cost +sint)j + %k

—l(cost +sint)i + L(sint — cost)j

(cost —sint)i — %(cost + sin t)j

MY Q w

(cost +sint)i+ W (sint — cost)j
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4. Consider the following two limits:
L lm — Y I lm 21 Y
(@)—(0,0) T2 + TY + Y? (@w)—(0,0) €7 + e¥
A. |I. does not exist, IL. 0
B. I. does not exist, II. does not exist
C. 1. 0, 1II. does not exist
D. 1.0, II.O
E. L0, II. 1
L. oto _ o
' fy=0, Lo =0 : ==x=0,
Xy X0 X+ X+ 0 ) e+ ° Y4
\od\' t¥ y:x/ &,;’v\o X*)(L-"X
DNE



005 X=K & X= 0os™ K, VERACKC UWES
5. Suppose z = f(z,y) = cosz. Choose the correct contour map (level curves of f):

3|y

)

6. Suppose the function f(z,y) has the following properties:

fm(0,0) = 11& f:c(]-7 1) = 3a fy(Oa 0) = 5’ fy(17 1) = 7

If z = e® — te! and y = €' — se’, then what is f; at (s,t) = (0,0)?

A =2 ¥(0,0)=1 X %(0, 0)= 1.

B. 10 - .S - _ S S
C. 16 fs=€, Y= —e S¢
D. 6 s (0,07 | ) %S(o,o): — |

gs - gx 0/ ) Ixs(?/o) + %} b/ ') yS‘@/D>
5 = B3O+ C? =0



7. The length and width of a rectangle are measured as 10 cm and 4 cm, respectively, with an
error in measurement of at most 0.1 cm each. Use differentials to estimate the maximum
error in the calculated area of the rectangle.

A. 5 cm? A; x!’j

B.

C. 0.5 cm? (“\: (j()X+Xaj

D. 4 cm? | | _

E. 04 CIn2 = L‘ (DJ'),' IO (Dv‘) - ‘JL{

8. Find the point (z,y) at which f has a local minimum:

1
flz,y) = zy® + 2> +4zy — 22 — 13y + 7.

3
A (1,-13) e - st S X= |-2
B. (3,-1) $ = 2x+y-2=0 J
C. (1,-3) %: Y13
D. |(—17,9) 2 0 N-13
E. None of the above. Vy +L}O Zy)
=y -8y=7=0
= -9+
S;xx:Q- >0
g’yy‘:ZK/

g’x = 4 2
D’: (ZX’ZV)"(LO =Hy-lb
1§ y=-1, D<O (sadle)

Py=9, DO aw x= 12077



9. The depth of a lake at the point (z,y) is 3z%y + 5y? feet. Assume that = and y are

measured in miles. If a boat at the point (2, 1) is sailing in the direction of the vector
3i + j, at what rate is the water depth changing?

A. 12 feet/mile

B. 141 feet/mile V$ = <GX3 ) gx1+ ’0y>

C. j—% feet /mile VF(Z/O: < 12) 22 >

D. 41 feet/mile a: iz = <‘3) ,>
23v/T0 Y3+t
E. 3 feet /mile

Dt = £ (12»‘3 +2241)

10. Find % at (z,y,2) = (1,2,1), where z is defined implicitly as a function of z and y by
the equation ,
tan(rzyz) = 22 — 22,
1
—— 2 2 [T ‘L)
as zggévzy\ myz): & (-
-7 .
2—-27 2% | — o s
3 sect @xy‘%) [ﬂyz + TIKY 5}] = Ix-2%%5
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D= A (1,2,0):
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E. ffﬂ sed‘(’m)[’zrw yALS ax] = 2- 2%
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o, ¥ ’rm@x?) ’ I +2%= 2-2r
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11. Find the tangent plane to the level surface zy?z3 =12 at (3,2,1).

A z4+2y+32=10 — 7_3
X = Xy €
B.og+y+2=6 Flyd)= xy

C.3zc+2y+z=14 VF = )2, 292, Ixye )
D.2+3y+62=15 > . - A3 2,913 w709t i
E. [z+3y+9:=18 VEGa0= {27, 2:3:21 5152 e
:<‘-{-) 32>3é>
.Y
n=<13 9>

Gon= >
12. Find f/(1), where f(t) = u(t)-v(t), u(1) = (1,1,1), w'(1) = (1,2, 3), and v(¢) = (t,¢%,t3).

A. 6 i S S p = ? [é'): < I) 2/ 3
B. 14 SUy= ul)-v'6 + ui) - V(D
' 5256 K117
D. [12
E. 24 = (o t6



