ENEE 380 QUIZ SOLUTIONS

(1) |[A] =32 +42+22 =129
unit vector is \%I = A= \/%_9(35 + 4j — 2k)
= 0.557i + 0.743j — 0.377k

(2) |A| =32 — 42422 =/29

unit vector at the point in spherical coordinates is

A = 153t — 40 + 29) = 0.557¢ — 0.7430 + 0.337¢

3) A-B=2+2-15=—11

i j k .
(4) AxB=|2 2 —5|=13i—11j+3k
12 3

AxB _  13i-11j+3k
[AXB|] © /1324112432

(5) vector required is

_13i—11j+43k _ 13i—11j+3k
- /299 - 11.292

= 0.752i — 0.636j + 0.173k

(6) (u-v)? = (lul|[v|cos8)* + (Jul[v[sing)* = |u|?*|v|?
(7) Ax (BxC)=B(A-C—-C(A-B)
the “back cab” rule
= (i+2j+ 3k)(4 — 4+ 30) — (2 — 4] — 6k)(2+ 2 — 15)
= (30i + 60§ + 90k) — (—22i + 44j + 66k)
= 52i + 16j + 24k

~ ~ ~

i j k A A A
BxC=|1 2 3 |=0i+12j—8k
2 -4 -6

A (BxC)=0+12+40 =152

(8) A vector perpendicular to m x n is £/ = g(m x n) where ¢ is a scalar. If ¢/ =1

then clearly ¢ = (X1

~ {-(mxn)

(plug it in and see)

—

9) BE =X 40| =z




(10)

(11)

|BC| =

BA=a-b

B :B“A(ﬁ
c:b+Bt’:b+(a—b)(ﬁ)

In cylindrical coordinates
A = 2cos¢p — 2pp + 32

r=pcos¢ y=psing z==z

T

Yy

T __ ; Yy _
cosgb—;—\/m s1n<zﬁ—p—\/W

A= ﬁﬁ—Q\/xzwLy%—k?)i

Ay =A-i=—2 5 . i—2/22 +y2¢-i

m2+y2
= \/;%Tﬁcosgb—l—%/:ﬂ + y?sin¢

2 2y+/ w2 +y> 2
_ 29:2_|_?J Yy 2x2+2y

T 24y \/m2+y2 24y
A, =A,
Ay=A-j= iinPA'j—Q\/ﬂﬁ-i—yz

= \/%sin¢— 2¢/x? + y? cos ¢
e TY
R YCETE

:132+’y2

2x
= a:2+?;42 — 2z

(r,0,¢) = (6,60°,120°)

x = rsinfcos ¢ = —2.598
y =rsinfsing = 4.5
z=rcosf =—3

In cylindrical coordinates
p=+/22+y2 =5.196

¢ =tan~' ¥ =120°

z=z=-3



(12) V = 3x2cosy — Inyy? + 3x22

%—‘; = 6 cosy + 322
%—Z = —3z2siny —y —2ylny
%—‘Z/ = 6xz

gradV = (6x cosy + 3z2)i — (32%siny —y — 2yIn y)j + 6z2k

(13) B = sin(zy)i + 223j + 3tanyk

0By __

5 = Yy cos(zy)

8By J— 8Bz J—
oy 0 or 0

divB = y cos(zy)

(14) B = sin(zy)i + 223j + 3tanyk

~ ~ A

i i k
curlB=| 2 a% 2| = i(3sec’y — 622) +j(0) + k(—= cos zy)
sin(zy) 22° 3tany
(15) 0
(16) 0

2 2 2
(17) divgradg = V2¢ = 22 + ng’ +2¢
d):xQ—%—l-Gsinz
Vi =2— y—63 — 6sinz

~
.

(18) F = (3y — c12)i+ (com — 22)j — (csy + 2)k

i j k
_ o 0 o _
curlF = pom 5 By =0

3y —c1z cox—2z c3y+z
—c3+2=0 c3 =2
—61:() 61:()

02—3:() 62:3
(19) B= (%) *
At P=(-3,4,-5) r2=9+16+25=50

—3i+4j—5k
V50

r=



(20)

E| =2 =05

E, = —05x 3 — =15 _ (9193

V50 /50
For B=2i—2j+k [B|=v4+4+1=3
S 2i—2j+k
B = 2k
Ezg%(4ﬁ+ﬁ—5@

R _ (—3i+4j-5k) (2i—2j+k)
r-B =cosf = e 3

_ —6-8-5 _ 19 _ o
cosf = 3x VB0 = x50 0 =—-26.41

E= yi + a:j

P, P; lie on the parabola z = 2y?

d¢ = idz + jdy

E . dl =ydr + xdy

On the parabola this gives Edl¢ = Mdm + 2y%dy

SR E-dl = [y \/r/2de + [} 22dy

8 2
= 2 _g3/2 =14

2y°
—3\/533 +

3

2 1

[SV11\)

Along the straight line from P, — Py y = %:c +

[ de= f3 (b + 2) e+ J2(6; — 4)dy

8
_ (X2 £2X
- 12 3

=94+5=14

2
()
1

2



