習題二

1. 解答：熱源的總輻射，平均分配至距球心處的每單位面積功率為：。
小黑體的截面積為，故吸收。
此能量必須等於小黑體的輻射總量：：
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image4.tiff
(3.00x107 C)(5.00x107° C)
(5.00%x1072 m)?

EXECUTE: (a) Fj = qul—‘?l =(8.99x10° N-m?*/C?) =5.394x107° N.
n”

1
F_=—F cosf=—(5.394x10"° N)(0.600) = -3.236x107° N.
F, =-F;sin6=—(5.394x10" N)(0.800) =—4.315x107° N.

(2.00x107° C)(5.00x10™ C)
(3.00x1072 m)?

E, :1:%:(8.99“09 N-m2/c?) =9.989x10° N.

n
—5 NJ-
F,, =9.989x10° N; F,, =0.
F =F_+F, =9.989x107° N+(-3.236x10 N)=6.75x107° N;
F,=F,+F,=-432x10" N.
(b) F andits components are shown in Figure 21.70(b).

F:,[Ff +F,? =8.01x107° N. tan6 =

the +x-axis.

=0.640 and #=32.6°. F is 327° counterclockwise from

EVALUATE: The equation F = k|‘11_‘212| gives only the magnitude of the force. We must find the
r

direction by deciding if the force between the charges is attractive or repulsive.
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21.38.

IDENTIFY: The net electric field is the vector sum of the individual fields.
SET UpP: The distance from a corner to the center of the square is » = \'(a/ 2)? +(al2)* =al \/2_ . The

magnitude of the electric field due to each charge is the same and equal to £, = ﬁ; = Zﬁ;_ All four y-
r a

components add and the x-components cancel.

E _
EXECUTE: Each y-component is equal to E,, =—E_ cos45° = L= 2kq =— ﬁfq . The resultant

NOEN 7
42kq

2 -
a

field is in the —y-direction.

EVALUATE: We must add the y-components of the fields, not their magnitudes.
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21.58.

\qq\

IDENTIFY: Apply F = to find the force of each charge on +g. The net force is the vector sum

of the individual forces.
SETUP: Let ¢, =+2.50 4C and g, =—3.50 £C. The charge +¢ must be to the left of g, or to the right

of g, in order for the two forces to be in opposite directions. But for the two forces to have equal
magnitudes, +¢ must be closer to the charge g, since this charge has the smaller magnitude.
Therefore, the two forces can combine to give zero net force only in the region to the left of ¢,. Let
+q be a distance d to the left of ¢, soitis a distance d +0.600 m from g,.

kQ|‘11| _ kQ|qZ|
d*  (d+0.600 m)*

EXECUTE: F =F,gives

d=% %(d +0.600 m) =+(0.8452)(d +0.600 m). d must be positive, so
kel

~ (0.8452)(0.600 m)
1-0.8452
EVALUATE: When +gisat x=-3.27m, f‘l is in the —x-direction and F“z is in the +x-direction.

=3.27 m. The net force would be zero when +¢ 1s at x =-3.27 m.
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21.70. IDENTIFY and SET UP: Like charges repel and unlike charges attract, and Coulomb’s law applies. The
positions of the three charges are sketched in Figure 21.70(a) and each force acting on ¢, is shown. The

distance between g, and g, is 5.00 cm.

4.0cm

q

(@

Figure 21.70




