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EA vector has an x component of —25.0 units and a y
[ component of 40.0 units. Find the magnitude and
direction of this vector.
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Obtain expressions in component form for the posi-
I} tion vectors having the polar coordinates (a) 12.8 m,
1507 (b) 3.30 e¢m, 60.0% and (c¢) 22.0 in., 215°
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21. While exploring a cave, a spelunker starts at the
entrance and moves the following distances in a hori-
zontal plane. She goes 75.0 m north, 250 m east, 125 m
at an angle # = 30.0° north of east, and 150 m south.
Find her resultant displacement from the cave
entrance. Figure P3.21 suggests the situation but is not
drawn to scale.
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Consider the two vectors, A = iﬁ —_gj and B = —1i—

M 4j. Calculate (a) A+ B, (b) A - B, (€ |A + BJ,
(d) 'A — B, and (e) the directions of A + B and
A - B.
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26. Given the vectors A=200i+ 6.00j and B =
ﬁ.ﬁﬂ'i‘— Q.H{’Jj, (a) draw the vector sum C=A+B
3_1}1(1 thc_}vcctnr difference D = A — B. (h) Cal_c’ulatc
C and D, in terms of unit vectors. (c) Calculate C and
in terms of polar coordinates, with angles measured

with respect to the positive x axis.
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31. Consider thc three dlqplaccmcnt vectors A =

-{‘31—?-‘]]111]3—{1—4]) andC—{ ‘}1+‘SJ}
Use the component method to determine (a) thc
magnitude and direction of ]) A + B + € and

the magnitude an irection o = —A —
h} he g d d di f E A
+ C.



Al dlea Jielan) 8Ll Juab il
Sy daalall (8 ol hdll ol (saa

37. A speedboat travels in a straight line and increases in
speed uniformly from v; = 20.0 m/s to v, = 30.0 m/s in
[ a displacement Ax of 200 m. We wish to find the time
interval required for the boat to move through this
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36. Given the displacement vectors A = (3i- 4j + 4k) m
[ and B = (5’.; + Bj — Tﬁ)m, find the magnitudes of

the following vectors and express ca_c’h in _terms {_)’1" its
1‘cﬂanggla1‘ components. (a) G = A + B (b) D =

2A — B
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37. (a) Taking A= (6. ﬂ[h — 8. Uﬂ_L) units, B = (—8.00i +
‘5.'-[](]_]} units, and C = (26 0i + 19. OJ} units, deter-
mine @ and b such that aA + 6B + C = 0. (b) A
student has learned that a single equation cannot be
solved to determine values for more than one unknown
in it. How would you explain to him that both a and &
can be determined from the single equation used in
part (a)?
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41. Express in unit-vector notation the following vectors,
each of which has magnitude 17.0 cm. (a) Vector E
is directed 27.0° 50u111crc10ckwisc from the positive x
axis. (b) Vector F is directed 2T.ﬂ:an1ntcrc1nckwisc
from the positive y axis. (c¢) Vector G is directed 27.0°
clockwise from the negative y axis.
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45. Review. You are standing on the ground at the origin

il of a coordinate system. An airplane flies over you with
constant velocity parallel to the x axis and at a fixed
height of 7.60 > 10° m. At time ¢ = 0, the airplane is
dlrcctlv above you so that the vector leading from you
to it is P[, 7.60 X l(f’_] m. At { = 30.0 s, the position
vector leading from vyou to the airplane is
P., = (8.04 X 10*i | 7.60 % 10°j) m as suggested in
Figure P3.45. Determine the magnitude and orienta-
tion of the airplane’s position vector at ¢ = 45.0 s.

Figure P3.45
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A vector is given by R =2i+ j + 3k. Find (a) the
magnlmdm of the x, y, and z components; (b) the mag-
nitude of R and (c) the angles between R and

the x, y, and z axes.
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59. Two vectors A and B have_ precisely equal mag-
nitudes. For the magnitude of A + B to be 100 times

larger than the magnitude of A — B, what must be

the angle between them?
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From chapter 7

— — A —.
7. Forany twovectors A and B, Showtl'lat_f} B =AB +

—
AYBT + A_B_. Suggestions: Write A and B in unit-vector
form and use Equations 7.4 and 7.5.

14



Al dlea Jielan) 8Ll Juab il
Sy daalall (8 ol hdll ol (saa

- oA - —_—
= -1+ 2j+5k and C =

).

9. Fur A 3i + i:ﬂ
-21 — 3k, find C-(A —

mﬂl
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12. Using the definition {}f [l’lL qi_alar product, fmd thc
angles between (a) A =3i-2j and B = 4i — 4J
(b)A— —2i + 4j_and B =31 —4j + 2k, and (0) A =
1—2|+2kandB 3 + 4k.
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13. Let B = 5.00 m at 60.0°. Let the vector C have the same
magnitude as A and a_ direction anhlc greater than
that of A by 25.0°. Let A-B =30.0m?and B C =
35.0 mZ Find the magnitude and direction of A.
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1. Given M = 2i — 3j + k _’and_@ = 4i + 5j — 2k, calcu-
] late the vector product M X N.

18
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From chapter 11

3. Twuxtctursdrc gwcrl by A=i+ ZJ and B = —21 + 31.
I Find (a) A X B and (l}) the angle between A and B.

19
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If|TA’ x B| = A - B, whatis the angle between Aand B?
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10. A stuchnt clgims Athat Hc hasnfuunAd a vector X such
that (2i — 3j + 4k) X A = (4i + 3j — k). (a) Do you
believe this claim? (b) Explain why or why not.

21
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A vector has an x component of —25.0 units and a y
[ component of 40.0 units. Find the magnitude and
direction of this vector.
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-Obtam expressions in component form for the posi-
tion vectors having the polar coordinates (a) 12.8 m,

(M|
150°; (b) 3.30 cm, 60.0°% and (c) 22.0 in., 215°.
VW\wﬁ\é\“‘ d—/ﬁnf’q—(w;w/\,wmvwf-\ 4P
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21. While exploring a cave, a spelunker starts at the T\U >
) . s 3 2Wer 0
entrance and moves the following distances in a hori- s -
zontal plane. She goes 75.0 m north, 250 m east, 125 m = T N J25c93
at an angle # = 30.0° north of east, and 150 m south. » W P s
Find her resultant displacement from the cave m(:‘::cc < pu,-n;un
entrance. Figure P3.21 suggests the situation but is not Figure P3.21
drawn to scale. . >
lO L (Gwpl W) Y Al ques p ot
= — . i i " —_ RN .
o B E N T P S R LV S VA
W,
A L 2 % o 250 4 2§ cos IS - 358
P LI B i)( = 15 + 125 Sin30 _ JSe = -12.8 m

asd s JE«)% (£y)*

= \/(‘asz)"—r— (rr.s) = 358 m
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— - A = 3‘: —ZJ
Consider the two vectors, A = ‘31 - 2_] and B._) ”1_) - -g _ "I, ) LUA

M 4. Calculate (a) A+B, (b) A-B, (), |A + B,
() \A - BI and (e) the directions of A+ and

A - B.
a) +§
+€ = (2-0¢C ( —z-q}j‘ = 20-6&)
> -
b) A - K
A-B = (3.-)C sl -2-"4)f] = T+
o 1A +B)
|5 +8] = [2r + (6> = [ao wnt
. ;.
d) 1A -8
\-A-"-EI = ’L{l_'_?_l = 20 wni} -
\ .
e) aﬁé\ ’K+@
8 et (5] - cmsT - oens
z
L, \
okﬁ“ /Sf-E
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26. Given the vectors A=200i+ G.O()j zgxd _? =

[ 3.00i — 2.00j, (a) draw leg vector sum C=A+8B
and the vector difference D = A — B. (b) Calculate
g and D, in terms of unit vectors. (¢) Calculate C and
D in terms of polar coordinates, with angles measured
with respect to the positive xaxis.
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31. Consider the, three displacement vectors A = Z , L .
[ (3i-3)m, B = (- 4j) mand C = (-2i + 5j) m. L=y om
Use the component method to determine (3) the . -2+ i ~
magnitude and direction of D = A + B + C and .,
(_\;) the magnitude and direction of E = —A — '\‘:—‘9’}\()‘_0 ;_:u}ﬁ:.ﬁ_.l—
B + C. 5
=y =N = c _ :
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X
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36. Given the displacementvectors A= (31 - 4j + 4k)m

=AW &L ) CW" S
[ and B=(2i+ 3j — 7k)m, find the magnitudes of /?/ ﬂ"
the following vectors and express each in_terms of its
rcgang}l_'lat components. (a) C = A + B (b) D = -—
2A - B
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87. (a) Taking A= (MNH ~ 8.00§) unis, B - (~8.00§ + S." 8E +J R
3.00j) units, and C = (26,01 + 19.0j) units, deter- C= 260 + 19

= b
mine @ and b such that al\ + hB + (‘ 0. (bh) A qz-fl" +a"_&° o /“H
student has learned that a single equation cannot be
solved to determine values for more than one unknown
in it. How would you explain to him that both aand b
can be determined from the single equation used in

part (a)? = @ . .
a) 2y U b a2 4p 5
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0A—+—63+€: °
a(60-8)) 4 b(~81 +%) +(26L+19) o
S ey R, w}’—utr‘:‘\jﬂ‘;@\g’."ﬁ
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41. Express in unit-vector notation the following vectors, AFem 215 et
cach of which has magnitude 17.0 cm. (a) Vector E
is directed 27.0° counterclockwise from the positive x
axis. (b) Vector F is directed 27. 0% counterclockwise
from the positive y axis. (c) Vector G is directed 27.0°
clockwise from the negative y axis.
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F e ~730 +1/8 em ‘& E = IPI6in6
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45. Review. You are standing on the ground at the origin t=o

¥ of a coordinate system. An airplane flies over you with
constant velocity parallel to the x axis and at a fixed
height of 7.60 X 10° m. At time ¢ = 0, the airplane is
dnec[lv above you so that the vector leading from you
to it is Pn = 7.60 X 10°j m. At t = 30.0 s, the position
vector  leading from you, to the airplane is
Py, = (8.04 X 10°§ 1 7.60 X°10%j) m as suggested in
Figure P3.45. Determine the nngmtude and orienta-
tion of the airplane’s position vector at t = 45.0 s.

Figure P3.45
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(55 por S 31 =
E’: Yoy xpd) 4 Zﬁ":‘j
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57. A vector is given by ﬁ =2i+ j + 3k. Find (a) the

magnitudes of the x, y, and z components; (b) thg mag-
nitude of R: and (c) the angles between R and

the x, y, and z axes.

— r
0) QQE» '117,7:. C/W‘/';)
R=Ri+Ryjshk
0?:'1,; 'f‘J“ +3Kk = ﬂ‘:Q ’R:lfpl:?
o=
b) IR st i

R [®)ra () (B5)

9](27‘+ (’/’-0-(3}" 3 f—/?f' - 3?9 '
1

— ~ L
¢) %q, 1 AR T XN L

L P 2l
2 eV VY AL el
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Cos8 - E » e =cu” (f_v_): c..{'(i - 819 .
1K 4] tw/ ) /o

V4 h

@8 = b > 9} o (°”'(‘..’.L) s Cosf e ) 3 LS’ 4 \
/ 1# R PR — .
c-;@t = E}_ A 8;‘ st(f}_) T Cos™ (}LQ) + X .7
1B (& ? )
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59. Two vectors A and B have_precisely equal mag-
nitudes. For the magnitude of A + B to be 100 times IA" k’ By Cas
larger than the magnitude of A — B, what must be s
the angle between them? W"'/ hap =0 € €
= - -~ . - 5 . 4
JAB oo 1AG)  (pF @VA B e cLP—gbsi 4l =B

3 et e
|28l = 100 \A-§)

ﬁ‘+81+m€c-u = |oo J pr 40 -2AF 1R
G o
A+ P* + 208 cos@ = loooe (A’—\-_Ei‘-—lA@c.J)‘
ol , £ :)y,: OGP ¥ £ J#; . 2 Jp Clup,
pr+a* +2pAces® = oo o (a*+a* - 2ph <~38)

20 4 20 (58 = Joo © [BAL _24* C-58)

( | +cos#) = Joeo© [}4{( [ - c.;er)]
/{ ~

| 4+ o 5@ = [oee0 ('-ow)
l+cos@ ~  Josos .. ltooo Cosd

N e ) <~J

Vosol o3 = 9999 N c.s@ = 91
lose) loss) lead)
8- c ( 199
l-../

o = |9
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From chapter 7
- > (..l" C_:‘;;
7. For any two vectors A and B %howlhclt A B = A B, + A-B-pxg Ay B, AR
A B, + A_B.. Suggestions: Write X and B in umt—vu_tm T T

form and use Equations 7.4 and 7.5.

et B har +hyj + Ak
B“Bx(, +JJrrf

> e )
(AJ: + A’j]ﬁ- Azk) n(ﬁxf.&— 3)54-33})

_(aB) 0+ (ABYE] + () D i
—\-(ﬂﬁ,ﬁ(ff +(A,P,)&J+(Aj£{)/k J;-{:’
+ (A B )bt + (A B kg (Afy) K-k K.

!
- a0 A,Bycj,j’) + (4, 8,) BF

l:-i. = I(,]i,t’ CGJQ = 1Y) Ces O =

Z;’ = -Axp,( -f"A]B) 1t Asz

¥ )

K

14



46 e deland |
a,_u)\.uay‘ :\.-.A\;.“ q.\ ;\.L')_Lil\ ?.uﬁ ‘,;.\;\a.a

9. For A =3i+j—k B =—-i+2j+5k and C=
E2j — 3k find C-(A — B).
ke D:-a-F
(30 4+ (1-95 +(-1-Fk
= 4y + —JA -+ -bk
D = 4 ~-j —#bF

—_ =

C-p = (2 -2k) .( 9C~J-bF)
- ox4 + 2 x4 + -3x-6
= '@ ek +19: /6

) P
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12. Using the definition of the scalar product, find the
angles between (a) A = 3] — 9J and B = 4i - 4J
(b) A = =21 + 4j and B = 3i - 4j + 2%k, and ©RA =
i— 2]+ % and B = 3] + 4k.

r\

a) B Tl

-~

UERN 4 B NV PV .

30 -2

—5
A -
-
B= 49 ~‘-U

-

AB= 1A 1Bl cos@ = Ak <A By +AR

/A,%A;a A Jwt syt 27
[ G+t 2 Jwst syt |

(658.": Axﬂx +Aj€7 ? B/CUs < ‘ ".AJ J)
|A\ )R Ial IB]

lal
(el

\lJ

6= Cos? [ 3x4 4+ (-2x-4)

T =
o . I

AA ’r—E"J’J'V'” é“t"!%r[:‘;*" ;";.&54\2!3
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13. Let B = 5.00 m at 60.0°. Let the vector C have the same uo,u‘ /6 Quf) i: ap b
magnitude as A and a direction angle greater than 7 u.m 4

el -uplzycl sy s
that of A by 25.0°. Let A+ B = 30.0 m? an(lB C =

c25 e
2 —
35.0 m®. Find the magnitude and direction of A A [3‘* Ie O} Cls 13
g.?:gs
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SN S AL BB 20 ) el At” 5- _C
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& - cos (_@__B_, - ¥ g (_i_ :
A8 lal g/ 5x |a]
-
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= 1A] [COIG Co} 25 5in ©,, sn 25] - F
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1. Given M = 2i — 3j + f(_gnd_bjl =4i+ 5) — 2k, calcu-
[ late the vector product M X N.

oLl g Jipam D Cpigelp FLL —1 ok

¥ L v
S : A, A
,‘_'?XIJ e~ g J k
HK Hj H
o z
N, N] N,
(Pyny My ML~ (McMs o 1 M) (HN - 1) R
- -~ e
C Y e, ),
-+ - +
ﬁxﬁ = L J k
2 -3 )
4 5 -1

= (-—3,'2 - 6x{)£»(~”—2 _.'-lxl)j:.t. (sz-le(—}))I:
: (6-s5)0 - (4-9)] +(w=R)K

> - n . "

MxN = L +2) + 22 k

k —
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From chapter 11

-'I\smcctorsareglvcn by =i+ 2jand B = —21 + %_]
[ Find (a) A x B and (b) the angle between A and B

-+ -
N 0 0
N L J k
A)(K): I 2 °
- 3 o

(2xo —?Ko)[, __('xg_ (ﬂlﬁ\))J.r lX? ( 1{1)) |3
= o - o ¥ (3-~4)K

-
A’(F = Ial 1B s/a@ A = m"f?
S/ B = [ AYE ! (B = [=ut wn® = Jz

-

[A] 1£)
G = sin! {'A‘KF/ / - Sin~! ( 7 )
(A1 )p/ s (s
6 <
AaA
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HlX x B| = A - B, whatis the angle bctwetn K and B?

\} UO\E)’\ (-/rﬂ)\ d)L—)M(}Z‘L"\(_/ﬁ\C‘()-N' (X
‘b") Q/;\_j e P""

& o ~\ > - D . o
ohiwaks o 1AXT ] - ABE A TeESAIL
voa v
M/“R/ cn8 = \/Y( \“’( Cotf Sl P
tanb P//)‘; 18
SR8 & o2 =

Sin€ = Q,{e tan & = ELLO
C_o La Coﬂ C.c;,g_
tanll = |

é—:’ta.n" < ’) =
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10. A student claims that he has found a vector A such == -
that (21 — 3] + 4k) x A = (4i + 3j — k). (a) Do you B L Sl
believe this claim? (b) Explain why or why not. LY kAN z 4L 43) -k

- R . \ v, , . o
e o Endivee fd Wi G o oiug
AS s M_..A.;*‘w\y_( é\h\ XYSRrR) Ry Gt M

. 6 ~— > r
¢ —— b ‘
A-R =o G *" ":"’\;’N:-l—;"” g\é‘;"\ k./,.O\hOP L/"Jp 2

R s TES ES e Rypte

Yy i) (20 -3 +vk) = (42 y3x-3 +(-194))
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