Mu Alpha Theta National Convention
Mississippi State University 2002
Mu Division--Vector Calculus Topic Test

1. The vector V has a length of 4 and makes an angle of % with the positive x - axis.

Write V as a linear combination of the unit vectors i and j.

v 47r.+7r.
a. =—i+—=
317

b. V=-23i—]
c. V=2i-23j
d. V=23i+2j
e. NOTA

2. Find the magnitude of V =2i—-3j+06k.
.5
.7

9

a
b
C.
d. 31
(]

. NOTA
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3. Find a unit vector normal to f(x) = x> +3 at (1,1).
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c. t——==i-3
10 !
1

d. £—=i+3j
10



4. Find the direction cosines of the vector V =3i+4j+5k.

o
| W

\o -
(RN

[S—

)}

o
W WD
[\ [\

- o
-hkl
\®)
)
s||’_‘§||m

W

5]

4

d' s = -

5°J5°5
TA

& &

c.

5. A particle traveled from 4 = (6,2,9) to B= (126,26,153) in 24 seconds with a
constant velocity. Find its position after 3 seconds from the start.

o

. [215.27]

52
)33

. [18,4,25]

d. [2812,34]
e. NOTA
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6. The length of u is 4 and the length of v is 9. The angle between u and v is 60°. Find
the length of u + v.

V87
J113
V133

AJ155
NOTA
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7. Vector V = [— 72,54] is rotated counter clockwise 30°. Find the rotated vector.

. [36-27v3, - 3643 -27]
. [36v3-27,36-2743]
c. [-3633+27, -36-2743]

d. [-36v3-27,-36+27+3]
e. NOTA
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8. Vector u = [4, 1] is rotated counter clockwise until it points in the direction of

V= [— 3,8]. Find the angle of rotation 4.

4
a. 0=cos” (E]
b. 6=92°
4
c. 0= cos_l(—j
V17 +473

—4
b omeos ()
eo8 1241

e. NOTA

9. Find the projection of A =3i+4j—2k onto B = 6i —5j + 3k and the component of
A orthogonal to B.
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e. NOTA

10. If (ux v) =[3,~8,3], find [~ lu + 3v] x[u+3v].

a. [6,-16,6]

b. [-18,48,-18]

c. This problem cannot be work with the information provided.
. [-36,96,~36]

e. NOTA
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12.

13.

14.

. Find the area of a triangle with vertices at P(— 9,7,2) , Q(6,—5,7) , R(3,1,6) .
a. /3240
3240
b. 5
3240
c. 1
2916
d. 5
e. NOTA
Find the volume of a parallelpiped having A =3i—-5j+k, B=2j-2k,

C =3i+ j+k as adjacent edges.

20
24
30
36
NOTA
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1
Given s(¢) = Ji- j+(Int)k and u(z) = £%i—-2¢j+ k. Find D,[s(¢)-u(z)].

t*i—2tj+ 3k
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e. NOTA
Given V(¢) = ¢*i—2fj+ k. Find D,[V(z) x V'(¢)]

2j+4rk
2i-2j -4tk
24— 26 + 4tk
8¢%i — 4tj + 5tk
NOTA
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15. Given r'(¢) = 4cos2ti—4costj + " k and r(0) =2i—4j+k. Find r(2).

+¢2

+ 2)1 —(sin4s + 4)j + (arccost + Dk

in8/
b. r(t)=(sm +2)i—(sin4t+4)j+(arcsect+l)k

c. r(¢t)=(2sin2¢+2)i—(4sinz+ 4)j +(arctant + 1)k
r(t) = (2sin2¢ +2)i—4(sinz —1)j + (arccot+ 1)k

t t
16. A particle moves along a plane curve described by P(¢) = 4 sinZi +4 cos 7, j. Find

the speed of the particle at any time z.

t t

a. COSZI—Slnz_]

R UNY IS

.4sm41 4COS4_]
Lot 1. 1.

c. 4cos41 4sm4j

d 1

e. NOTA

17. Find the unit tangent vector T to the curve y°x* +2x + 3y + xy = -3 at the point
P(l,— 1) pointing up. That is, the y component of T is positive.

a ﬁ[_m]
1

b. E[m]
1

c. ﬁ[_”]
1

d. E[m]

e. NOTA



18. Find the line integral of (2x +2y+ l)a’x +(2x +4)dy along the curve C given by

19.

20.

21.

|
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x(¢) =1

y(t)=t2 for 0<¢r<2.
38
36
21
10
NOTA

Let q)(x, y) be the potential of the vector field F(x, y) = [3 v—4,3x+ 2] so that
®(0,0)=2. Find ®(1,2).
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Which of the following vector fields is/are conservative?

F(x,y) = 2xpi+ x7j

a.
b. F(x,y) = xe'” (2yi + xj)
xi+yj

. F =5
Y (X,J’) [N yz
d. All are conservative.
e. NOTA
Find the curl of the vector field F (x, y,z) = e” sin yi —e” cos yj at the point
P(0,0,3).
a. 2i-2j
b. -2k
c. 2i-2j-2k
d 2j-2k
e. NOTA
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-z z 1 xz v 1)
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e. NOTA

Find the work done by the vector field F(x, y) = —yi+ xj on the particle moving

counterclockwise around the ellipse 5x° +4y° =2.

a. 0
b 257
' 5
5\5%
C.
2
27
d —
5
e. NOTA

Find the flux of F(x, y,z) = (x + y)i + yj + zk over the closed surface

S: z=1-x>—-y?,z=0. Let N be the outward unit normal vector of the surface.

RY/4
a. T
Vs
b. 5
RY/4
c. 7
RY/4
d. ?



25.

26.

27.

28.

Let F(x,y) = [7x3 +9xy,8x + 8y3] . Find ICF -nds , where C is the square with
vertices (1,-1), (11), (- 1,1), (= 1,-1).

60
50
30
20
NOTA
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Let F(x,y) = [4+9(x~4) +5(y~8).6+3(x~4) +(y—8)|. Find [ F-nds, where C

is the circle of radius 7 and center (4,8) .

50
2267
4907
500z
NOTA
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Find the outward flux of F(x, y,z) = xi+ yj + zk through the surface of the solid
bounded by the graphs of the equations. The surfaceis S: x> +y° +z> =4.

a. 4rn

b. 8«

c. lérx

d 32x

e. NOTA

Given the field F(x,y,z) =z'i+x’j+y°k and surface, S: z=4-x" —y°,z>0.
Evaluate IF -dr.
C
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29. Given the position function r(¢) = a coswti +bsinwtj. Find the normal component of

30.

31.

32.

acceleration at ¢ = 0.
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2
abw

abw’
bw?
aw’
NOTA

Find the equation of a tangent vector to the helix r(¢) = 2cos#i+ 2sintj + tk .

oo o

—2sinti+2costj+k
2sinti+ 2 costj
2sinti+2costj+k
—2sinti—2costj—k
NOTA

Evaluate the definite integral J? [a costi+asintj+ k]dt .

i+ '+ﬂk
a. ai —
ai+aj+-
b i '+7Tk
. —ai- —
ai-aj+-
c. —ai+aj+k
d. ai '+£k
. ai-aj+o
e. NOTA
Find the directional derivative of f (x, y) =3x—4xy+5y at (1,2) in the direction of
1. 3
V=—i+—j
2T
a. (—5+\/§)
1
b. —{-5++3
5 (=5+43)
5,+\/§,
R kb
“ T2
3.5
d. gi—__]
e. NOTA



33. Find the equation of the tangent plane to the hyperboloid given by x> + y> —z> =0
at the point (5, 12, 13) .

2x+2y—-2z=8
—-2x-2y-2z=8
S5x+12y+13z=0
-5x+12y—-13z=0
NOTA
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Mu Division---Vector Calculus
Answer Key
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