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Vectors for problems 1 & 2:
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A=

1 Which vectors are parallel?

2 -2 L’
u |\ -
a)A &B b)A&Cd)B&C e)C &D t&):%(»z.) -%

2 Which vectors are perpendicular? — —
P N.C =1-2%1=0
a)A &B c)A&D d)B&C €)C &D

Problems 3 & 4 use the triangle with vertices at:

T sl =

2 -2
2 1
-~ = 3 NL F 5
32 Pel W <000 Gi8eS st Me Some \enotlin
c;\s oS5CeleS '\-\"«o\nﬂ\a ;’Q

3 What is the length of the longest side of the triangle PQR?

a)1 b)2 o3 o) V5

4 What are the angles of the triangle P-Q-R?
a)50°, 50°, 80° %302 60°, 90° XSO°, 60°, 60°
o oo ane . . . -Yy&
45°, 45°, 90 e)55°, 55°, 70 R¢& Z___:(._,—-
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5 The gradient of f[x, y] = x? y + x? y* at the point (x, y)=(1/2, -1) is:

2) G (<2, 4) b) G(-2, 3) d)62,3) e G4, -2)

[y 4 9\%83
V (V\ - ol + 30(2‘72
v_? -;':;l): -1 ;\'Ll.>
o ‘¥ 5—{7

- ()
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6 The equation of the plane tangent to z= ’;—z + % at(x, y, z2)=(-3, 2, 4) is:

a)(z-4)=-(x+2)+2(y-1) b)(z-4)=(x+2)+2(y-3) ) (z-4)=-(x-2)-2(y-3)

d) @-4)=(+2)-20+3)  C@-9=20x+3)+(-2) >
I!
L
42 = Lxdx * —ﬂ»}y
=52 > —-2A9< + A'a
=> L%-—L(B-;- "’2.(_’){% 3) + C\BIQ'B
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x=42t

7 Parametric equations for the line tangent to the parametric curve y = ¢ / 2 atthe point where
z=2/t

t=2are:
w=1f[VEF)  x-2ef(VEE)
y=3s’/2 € y-4=3¢)2
z=-2/s* z-1=-2/s*

x=4-2s x=1/2+2s
a) y=1+s b) y=3+4s
z=3-5/2 z=s-1
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8 The fastest instantaneous rate of increase of the function f[x, y] =6 - x* + y? at the point

(%, ¥)=(-1, =2)is:

V2 @ IVE  d2/VE @3
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9 The total differential of z = f[x, y] when f[x, y] = (x* - x) (1 + y?)

istdz=

J2x-1)+2y gz = (l %")"’)(Qﬁ("bi% + L’X’L—"X')@‘j)d'j

a
b) 2x-1)(1+y*)dx+2y(x*-x)dy

) 2x-1)dx+2ydy
d)2(x-1)xy+Q2x-1)(1+)?)
)

€) -1+2x-2xy+2x>y—-y*+2xy?

10 When f[x, y]=xy? and D={(x, y): 0<sx<1, -1<y<1},

the area-weighted integral [ [ f[x, ylda= "
D

a0  b)l/6 d)2/3 e) 4/3

l (!

. 2y &
j:% ”‘3”&‘{0%{“‘7 e
6(

\
7 2. lEy = —
1/3 (ﬁ - ‘31} Ax =5 jv,x”(lx "3 ’L(l ) 5
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11 The iterated integral f:(ﬁ_;xf[x, y] dly) d x equals the 2D\area-weighted integral ff[x, yld a for

which of the domains:

b) B cC d)D e)E

o
(

1T

12 For f[x, y] =3 x* y over the region bounded by y = x* and x = y?,
the area-weighted integral [ [ f[x, ylda=

D
a) -6/77 b) -3/14 <) 1/2 e)1/4
\
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13 The iterated integral ff‘(f_° f[r Cos[8], r Sin[6]] ra79)a7r equals the 2D area-weighted integral

TT/2

ff[x, y]d a for which of the domains:

14 When D is the region shown below, the area-weighted integral IV x*+y* da=
D

a)%” b) 4 1t o o r'L: %'2,4_\9%

y

e)
2 %2 / T
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560(
AJ = r < ge
15 Which curve has nd on-zero acceleration:

) None, constant speed implies zero acceleration. m\oav

x =Sin[t] x=3+2t x=Sin[2t]
b) y = Cos|[t] Xy=2+3t e) y=t
z=Cos[t] z=2-5t z=2CosJt]

“U/ gys'.wt U =0 <"’l°"l‘:
\/,. CPS,&:B > AL"& 'Qdf {'M
tg';m A= t"?j{ \ . . /

vs;wﬁ
N 3 \JoA T GinghS 40 ~GiafoS =
ws&:
c,o"3

= 'S‘.%o? 3 iyl + GALodEO

16 The work done by the force field F [( ; )] = ( 2Xy ) moving along the line segment from (0, 0) to

(2,1)is:

Al b2 ol )4

(This is the same as flow along. HINT: This can be done two ways.)

y

2} .?_; \7L_X2 A .\82.

- ]
ves 12)
F@c‘)'?("l") =3

-
T

Y+ —0-025
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17 The flow of the vector field F [( ; )] = ()): : ; J}:) out of the unit circle centered at the origin is:

a) 1t b) 21t c)3rm e) 51
1 E Ax = /X'fb\\l (F>Aa 150*%3‘&'
= 4 flda.
= 41T

18 The circulation of the vector field F [( )] ()): . ; f the counterclockwise unit circle

centered at the origin is: gw . \" ‘

a) it b) 27 d) 4 e) 51t

J e Jfosn oo e sthans

19 Which vector field conserves energy for all {x, y}?
(0 (Y (Y (-
jyi[x,y](x)cmx,y](xz) At =) e)F[x,y]-(X2)

Gl F)z \fo w‘-gt?\ﬁ ©

="
vp= f;’()/
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20 Which vector field is not given by a potential for all {x, y} * {0, 0}, that is, has no function p[x, y]
with Vp[x, y]=F[x, y]

2, |77 ) A - 2= ) aren=de ()
i) @i ()2
AKX _ ;&(’_‘_‘3_ = O
sl (B)7 Tomver e
@4@ o\E) = O

Luone\F) = O
g C,Vow\(f\ O

DG\ (¥) = e ¥ 9\%%7&0

d) FIx, y1=

21 The function f[x] = 5;';[11 is undefined at x = 0 by this formula, but if you write the series for sine
and divide that by x, you obtain a series: f[x] = gy + a; x 3 Xt +a, X"+

a, =

a)o b) 1/2 c)-1/2 d)-1/3
Gin (X)) = 'X"LX_’;_ ) %i\- -
(%)

2 Lo L X

X ’5\’ 5
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2 3 4 ©o

22 Find the radius of convergence of the series Log[1+ ] =4 - &+ - - 2—+...= z=
)0 b1 ) oo . )L v-! 2
a C Ve | 520
\ \
C=bw \E ) oW 1\
70 T ek e L/‘\‘%b;'

\ L : \
. \i™ /g’\\ﬁi__ = 3
- 'ta‘-:oo %)\ 3= -))T— el "é\

23 You are given \&"\
_ 2x+Log[1+2 x]+2 x Log[1+2 x] 16 .2 _ 96 4 112 5 512 s = k k+2 k
flx]= 2% (Le2 ) =2-3X+ "X 10x3+ = reo(=2)
The third derivative at zero, f"[0] =
8 4 5 5
a) Y b) 5 C) 3 d) -3 e) -60

Qo)=Y
Q”(o\: % S

S}m(o\: ~\0°3°k = - o

2
24 @ =+ Y+ Yirayira Yty e vy

1
\X’X’cq—%')r-—’.b‘\“ Yl S

e:)"’c\xu)mx v o-- v

25 If i= /-1, the complex number, the exact numerical value of &' + 3, 217 =

a)o b)% @ d)i+1 e)2 )&gol"‘-"u: ¢ %e.!:f.$
.‘“ Cos t“\ ‘\’ .\Q'WQ'“S - "’\ A’ 0= ’\



