ChaEter 3—Vectors o

MULTIPLE CHOICE

Instructions: On occasion, the notation A= [4, d] will be a shorthand notation for
A=Acos A+ Asin &

1. IfA= [15, 80°] and B=12i- lﬁJ, what is the magnitude of A- B'P
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ANS: C PTS: 2

2. Vectors A and B are shown. What is the magnitude of a vector c 1f C -
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ANS: A PTS: 2 DIF: Average
3. IfA= 121—1&] andB——241+ID], what is the magnitude of the vector G = 2A— B?
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4. IfA = 121—151 and B = —241+IB], what is the direction ofthe vectorﬂ 7A - B‘P
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5. IfC= (10 m, 30°] and D= [25 m, 130°], what is the magnitude of the sum of these two vectors?
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a. 20m
b. 35m
¢. 15m
(d225m
e. 50m
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ANS: D PTS: 2 DIF: Average

6. IfC= [10 m, 30°] and D= [25 m, 130°], what is the direction of the sum of these two vectors?
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7. A vector, B when added to the vector € = 3{ + 4_] yields a resultant vector which is in the positive -

direction and has a itude equal to that of . What is the magmtude of B’) A
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8. If vector Bis added to vector A, the result is ﬁf+f If B is subtracted from A, the result is —4 + 7j-
What is the magnitude of A2
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9. IfC= [2 Scm, 80°] i.e., the magnitude and direction of C are 2.5 cm and 80°, D= [3.5 cm, 120°],
andE = D- EC what is the direction of E (to the nearest degree)?
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10. If vector L+ is added to vector ﬁ the result is —0i - 8j. If B is subtracted from 'C, the result is 51 + 4j.
What is the direction of B (to the nearest degree)?
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ANS: B PTS: 2 DIF: Average

11. A vector Aisadded to B = 6i- 8j. The resultant vector is in the positive x direction and has a

magnitude equal to A, What is the magnitude of A? ~ ~ OV a ?
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12. A vector A is added to B = fi - 8j. The resultant vector is in the posmve x direction and has a
magnitude equal to that of A. What is the direction of .&? (\—— K( A- F‘a 3
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13. Iftwo collinear Vectors Aand Bare added, the resultant has a magnitude equal to 4.0. If E is
su acted from E‘s the resultant has a magnitude equal to 8.0. What is the magmtude of B?
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ANS: A PTS: DIF: Easy

14. Iftwo collinear vectors A and B are added, the resultant has a magnitude equal to 4.0. If Bis

subtracted from 2_5; the resultant has a magnitude equal to 8.0. What is the magmtude of ;5;7
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ANS: E PTS: 1 DIF: Easy

15. When vector A i is ¢ added to vector ﬁ which has a magmtude of 5.0, the vector representmg their sum is
ndicular to A and has a magnitude that is twice that of A. What is the magnitude of A?
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ANS: A PTS: 2 DIF: Average

16. Starting from one oasis, a camel walks 25 km in a direction 30° south of west and then walks 30 km
toward the north to a second oasis. What distance separates the two oases?
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oward the north to a second oasis. What is the direction from the first oasis to the second oasis?
" a. 21°Nof W
b. 39° W of N o
c. 69°NofW = o

17. /S/téng from one oasis, a camel walks 25 km in a direction 30° south of west and then walks 30 km
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Instructlons On occasion, the notation A= [4, 8] will be a shorthand notation for
A= Acos &+ Asin Sj

Exhibit 3-1
The three forces shown act on a particle.
¥
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Use this exhibit to answer the following question(s).

18. Refer to Exhibit 3-1. What is the magnitude of the resultant of these three forces?
a. 27.0N _¥-_ 65‘&0330 - 30 -20 S0 = \Cﬂ %N

b 332N
L5 a0 =20 2.0 = 43! qeN

£:=36.3N ‘_‘25_

fd /238N

e 105N = oo ¥ ~vg-BkY 238
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19, r to Exhibit 3-1. What is the direction of the resultant of these three forces?




d. 55°
e 85°

ANS: A PTS: 3 DIF: Challenging

Instructions: On occasion, the notation A= [4, &] will be a shorthand notation for
A=Adcos&+Asm 4.

20. If vector C is added to vector ﬁ, the result is a third vector that is perpendicular to It and has a
magnitude equal to 3Ix. What is the ratio of the magnitude of C to that of I}?
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Instructions: On occasion, the notation A= [4, 8] will be a shorthand notation for
A=Acos &+ Asmn &

Exhibit 3-2

A child starts at one corner of a cubical jungle gym in a playground and climbs up to the diagonally
opposite corner. The original corner is the coordinate origin, and the x, y and z axes are oriented along
the jungle gym edges. The length of each side is 2 m.
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Use this exhibit to answer the following question(s).

er to Exhibit 3-2. The child's displacement is:
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ANS: A PTS: 1 DIF: Easy

22. Refer to Exhibit 3-2, What is the child’s distance from her starting position?
a. 2.8m
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ANS: B PTS: 2 DIF: Average

Instructions: On occasion, the notation A= [4, 6] will be a shorthand notation for
A=Acos &+ Asin .

The dlsplacement of the tip of the 10 em long minute hand of a clock between 12:15 A.M. and 12 45
P.M. is:
a. 10cm, 90°
b. 10 cm, 180°
10 cm, 4 500°
20 cm, 180°
20 cm, 540°

ANS: D PTS: 1 DIF: Easy

A student decides to spend spring break by driving 50 miles due east, then 50 miles 30 degrees south
of east, then 50 miles 30 degrees south of that direction, and to continue to drive 50 miles deviating by
30 degrees each time until he returns to his original position. How far will he drive, and how many
vectors must he sum to calculate his displacement?

a. 0,0

b. 0,8

c. 0,12

d. 400 mi, 8

600 mi, 12

ANS: E PTS: 2 DIF: Average

— — - ~ — —+ - - g ,E
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27. Giventhatg—i+E:xlhyljand;i—E x21+y2],what1sB‘?
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28. The diagram below shows 3 vectors which sum to zero, ali of equal length. Which statement below is
true?
G N —
= N
A= R K <
A 20
ot 2R (A
@ K+B-A-F
b A+B=B-C
& A-B=2A-C
A_P—BiZAtC
© 2A+2B=2C

o=
Z
v
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29. Which statement is true about the unit vectors 1, i and k?
Their directions are defined by a left-handed coordinate system.
The angle between any two is 90 degrees.
Each has a length of 1 m.

d. Ifiis directed east and i is directed south, k points up out of the surface.
¢. All of the above.

ANS: B PTS: 1 DI¥: Easy

30. Vectors A and B have equal magnitudes. Which statement is always true?
a A+B=10




b A-B-0
C. A - Bis perpendicular to A+ B.

d. B~ Ais perpendicular to A- B.

€. The magnitude of A — B equals the magnitude of 4+ B.
ANS: C PTS: 3 DIF: Challenging

31. When three vectors, :'3_:, ﬁ, and C are pIacidvhead to tail, the vector sum A+ B+C = { Ifthe vectors

all have the same magnitude, the angle between the directions of any two adjacent vectors is
12 ’
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Instructions: On occasion, the notation E = [4, 6] will be a shorthand notation for
A=Acos & + 43sin §.

Exhibit 3-3
The vectors A, B, and C are shown below.

Use this exhibit to answer the following question(s).

32. Refer to Exhibit 3-3. Which diagram below correctly represents & + B + (2
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3r to Exhibit 3-3. Which diagram below correctly represents A-B+2t0
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Instructions: On occasion, the notation A= [4, J] will be a shorthand notation for
A= Adcos 8 + Asin &.
Exhibit 3-4

The diagram below shows the path taken by a sailboat tacking sideways because it cannot sail directly
into the wind.

North

1000 m —
5
48
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[

1732m C 6298 m

Use this exhibit to answer the following question(s).

34, Refer to Exhibit 3-4. The total distance it travels is
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a. 1000 m.

b, 1732m.
¢. 2000m.
d-—% 298.m.
e 000 m.
ANS: E PTS: 1 DIF: Easy

35. Refer to Exhibit 3-4. The total displacement of the sailboat, the vector sum of its displacements OB,
BC, CD and DE, is

a. 1732 m, East. . X X = -
b. 2000 m, Northeast. A\S}Vkﬂfﬁ“&jt )(ﬁ K

CE5°6 298 m, East. - 5208 ~0

d. 8000 m, Southeast.

? . g
e. 8000 m, Fast. - 6 LO}%
ANS: C PTS: 1 DIF: Easy

Instructlons On occasion, the notation A= [4, 8] will be a shorthand notation for
A= Acos &+ 4sin ﬂ

36. Dana says any vector R can be represented as the sum of two vectors: R A+ B Ardis says any
vector R can be represented as the difference of two vectors: R = A - B. Which one, if either, is
correct?

a. They are both wrong: every vector is unique.
b. Dana is correct: Any vector can be represented as a sum of components and not as a

difference.
. ¢. Ardis is correct: Any vector can be represented as a difference of vector components and

 not as a sum.
hey are both correct: A difference of vectors is a sum R = A+ [—E]

e. They are both wrong: Vectors can be moved as long as they keep the same magnitude and
direction. :

ANS: D PTS: 2 DIF: Average

37. The vector A has components +5 and +7 along the x and y axes respectively. Along a set of axes
rotated 90 degrees counterclockwise relative to the original axes, the vector's components are

a. =7, -5,
7, -5.
c. 7,5,
d. 7;5.
e T:0.
ANS: B PTS: 1 DIF: Easy
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38. Anthony has added the vectors listed below and gotten the result B=0i+ 4_] + 6k. What errors has he
made?

— .~ e . —> fa)
A " ‘“”3 ~ I
A=dirdj -3k TR = 3 +AT 4w
B=-3i+2j+8k
C=3i-2j+2k




4. He lost the minus sign in vector B.
b. Heread the 2k in C as 3k,

€. He lost the minus sign in vector A
1. All of the above are correct.
Only () and (b) above are correct.

ANS: E PTS: 2 DIF: Average
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39. Given the statement that E =-A+ E, what can we conclude?
C2AamdEB=A
[ 3-C

C--Band-A=A

@ 'Any one of the answers above is correct.
ﬁ Only (a) and (b) may be correct. :
/"ANS: D PTS: 2 DIF: Average

40. Adding vectors Aand B by the graphical method gives the same result for A+Band B+ A Ifboth
additions are done graphicaily from the same ongm the resultant is the vector that goes from the tail
of the first vector to the tip of the second vector, i.¢, it is represented by a diagonal of the
parallelogram formed by showing both additions in the same figure. Note that a parallelogram has 2

d1agonals Keara says that the sum of two vectors by the parallelogram method is R = 51 Shamu says

tisR={+ 4_]. Both used the parallelogram method, but one used the wrong diagonal. Which one of

the vector pairs below contains the original two vectors?
& A--3-2j;B=-2-2 R

Y
b A- +31—2_],B=—21+2] RFG.:A%’LI\
c. A——B:—EJ,E +21+2] {\‘t’g = L"(‘A(X
d- A= +31—2],B +21—2]

~ ~ ~ n
A +31+2; B=-2i+7j k-_-_eg(-.:\.‘z_j 5 71?: LR

ANS: E PTS: 3 DIF: Challenging

41. Given two non-zero vectors, A and E such that |EI =4d=F= |§|, the sum A + B satisfies
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ANS: A PTS: 2 DIF: Average

42. The vector A has components +5 and +7 along the x and y axes respectively. If the vector is now
rotated 90 degrees counterclockwise relative to the original axes, the vector's components are now

a. -7;-5.

b 7; =5.
@—7; 5.




d. 7;5.
e. 7;0.
ANS: C PTS: 1 DIF: Easy
43. The rectangular coordinates of a point are (5.00, y) and the polar coordinates of this point are (7,
67.4°), What is the value of the polar coordmate ¥ in this case?
a. 1.92 €= I’““ \{2";*“6 , o S-—-— o Y= Klon§
b. 4.62 -5 ©
e 120 T N = S4an §7.4
@130 {‘:(\] 25 % (5tan 7 4\ =\3
e. More information is needed.
ANS: D PTS: 2 DIF: Average
“
44. In what quadrant are both the sine and tangent negative?
a. lst ‘ N/ O W
b. 2nd S T
@31‘(1 ~ K<
d. }4th Coy
~ This cannot happen. ’E oo
| ANS: D PTS: 1 DIF: Easy _j
PROBLEM
45. Two vectors starting at the same origin have equal and opposite x components. [s it possible for the
two vectors to be perpendicular to each other? Justify your answer.
ANS: :
Yes. If the y components are of the right magnitudes, the angle can be 90 degrees. (This will occur if
& = é'l-i-gandA = Btan 6,.)
PTS: 3 DIF: Challenging
46, A vector starts at coordinate (3 0, 4.0) and ends at coordinate (-2. 0 16.0). What are the magnitude and
direction of this vector? P‘ (- 2. ?DCJ“ Q\G ‘K—B I = -5 ( " \2]
_“______________._——'-
ANS: Rz {zewas = J@ =\
13.0m, 113°. o :g .
"’ Ao § = '*—-— P 8;\‘&\"\ L iskve Xis -ve
| PTS: 2 DIF: Average ~ ks Ta "'BUL 0(01 sdeak .
47. What two vectors are each the same magnitude as and perpendicular to Ti+ 24]‘7

Lg}\-f‘l‘(\ ﬁ 1,24 )

ANS:
~241 + 7 and 241 - 7. ~
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