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S Problem 3.1  Vector A starts at point {1, ~1,—3) and ends at point (2,~1,0). Find ‘Z 0, 0(7
a unit vector in the direction of A.
Solution:
A=2(2- 1)+$f{-1 ~{(=1))+ 20— (-3)) = 2 +23,
jAl=v1+9=3.16,
. A i+23
A= m = —3-.—1‘6" == 30.32-}'20 9s.

Problem3.2 Givenvectors A=%2-93+2 B=%2-9+23,and C=24-+-52- 22,
show that C is perpendicular to both A and B. A A~
L ‘B = UALIR] crd
Seolution: : A 8 At —y
Ferp
AC={22-93+4+2).-(84+§2-22)=8—-6~-2=0, L
B-C=(22-§+23)- (R4+92—22) =8-2-6=0. & ="

Probj X i ; %
em 3.5 szenxectost:x—i—??.-—i& B=i2-——§'4,andC=92~i4 find

(@) dand 3,

() theco

© 6 mponent of B along C,
@B AxcC,

® A-(BxC),

) AxBxC),

(8 £x B, and

) (Axy)-z,

Selution:
(2) From Eq. (3.4),

A= \/12+22+(-.3)2 =14,

a el
A = o -

B. _ —
Bwsegcz?gxh;-.:_lg g
,—-—-0 .

and, from Egq. (3.5),

(¢} From Eq. (3.21),

QAC'—zcos“A'C.z 51 4+12
Vidva oS 75’?‘"}70



(d) From Eq. (3.27),
A x C=&(2(—4) - (~3)2) + §((~3)0 = 1(—4)) +2(1(2) — 2(0)) = —R2+ §4 + 22.
(¢) From Eq. (3.27) and Eq. (3.17),
A-(BxC)=A-(216+§8+54) = 1(16) +2(8) + (—3)4 = 20.

Eq. (3.30) could also have been used in the solution, Also, Eq. (3.29) could be used
in conjunction with the resuit of part (d).
(D) By repeated application of Eq. (3.27),

Ax{BxC)=Ax{R16+98+24) = %32~ §52 —224.

Eg. (3.33) could also have been used.

(g) From Eq. (3.27),
ExB=-2%4.
(b) From Eq. (3.27) and Eq. (3.17),
(Ax9)-2=R&3+2)-2=1

Eq. (3.29) and Eq. (3.25) could also have been used in the solution.

Problem 3.22 Use the appropriate expression for the differential surface area ds to
determine the area of each of the following surfaces:

@ r=30<¢<n/3; ~2<2zL2,

(b) 2Lr<S5; n/2<¢<mw; z=0,

(¢) 25r<5; o=nf4 -252<52,

(@ R=2; 0<8<n/3; 0K H<m,

(€) 0SR<S5; 8=7/3; 0< ¢ <2m "
Also sketch the outlines of each of the surfaces. ql/
2 =af dt

Solution:

(b) (©)



@) (o)

Figure P3.22: Surfaces described by Problem 3.22.

(2) Using Eq. (3.432),

N A (A T

(b) Using Eq. (3.43c),

A= ./:2 /1;:/2 () lzmo dodr = ((%rzop) !;2) ':=n/2 = —271;_{ .

(c) Using Eq. (3.43b),
a= [ [ Olpgatrdz= (2E)[ =12
d) Using Eq. (3.50b),
A= fe:; /;ﬂ (R sin6) |, dpao = ( (—4pcos0)}53) i;o =on.

(e) Using Eq. (3.50¢),
2%
)

L[ in T 3 2530
e { (1p24in =
A"'/;z:o[»:o (Rsin®)]g_r/s d0dR = ((;R ¢sm3)

R=0 2




Problem 3.23 Find the volumes described by
(8) 2<r<5; /259w 05252,
() 0<KR<S5 0<6<7w/3; 0<¢<2m
Also sketch the outline of each volume.

Solution:

Figure P3.23: Volumes described by Problem 3.23 .

(a) From Eg. (3.44),

e L = (@R

= =0

(b) From Eq. (3.50e),

=0

y 2 pRf3 p5 2
=~ oo oo fo R sinOaRdOdo
3 5 R/3 2
- (((_0059% ) ) _125m
R=0/ |g—p 3

2in

2



Preblem 3.26 At a given point in spaée, vectors A and B are given in spherical
coordinates by

A=R4+62-¢,
=—R2+§3.
Find:
(a) the scalar component, or projection, of B in the direction of A,
(b) the vector component of B in the direction of A,
(¢) the vector component of B perpendicular to A.

Selution;

(a) Scalar component of B in direction of A:

(R4+62—-4)
V16+4+1

_—8-3 11

= e = 2 4,

V21 21

(b) Vector component of B in direction of A:

aop A o
C=B-a-B-m__( R2+$3)

(-2.4)
V2l

= —(R2.09+81.05-$0.52).

C N a” o oa
C=8C=A-—— ={R44+62—

(€) Vector component of B perpendicular to A:
D=B-C=(-R2+§3)+ (R2.09+6 1.05-$0.52)
=R0.09+61.05+$2.48.

&



