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* The steps of solution of each problem should be shown clearly in the space given.
= Write your answers in boxes provided, otherwise your answer will not be considered. aUT oF 100
* Constants: e = 1.6x107" C g, = 8.85x10™7 CON-m?, pg = 4mx10” Tm/A, g=98m/s® L [
QUESTION 1 (20 %) ¥
A conducting wire, suspended by two flexible
strings as shown in the figure, has a mass per unit 2o gl
length of 0.04 kg/m. The wire is placed in a region z
contfaining uniform magnetic field of B=3.6 T % * % % ><
into page. v G v g S
What current (magnitude and direction) must exist o w ns
in the wire for the tension in the supporting strings
to be zera?
Eq mfri‘é‘ﬂim conoliy'éion: Lh
! T T
4 — X E
2T+ R +mi =o £ ’
Ly B o X T x x
_'f L g
F = —-mg ;
or R Ms = Mg 5 % “ x *®
"3
r | 8 p=— = 8:04 Kg/m
rom ﬂ; hé harol ruale olirg bcon L
0F Che corrné /5 4 x.
—"
.—,
F e 3 = M % & M o~ . Fa
B — vl xg = £ LT x(~5h):a{.g(_4gh):-¢.t.g}
P
2 = "M%
. o n J
¢LE = ma, 4 = If = gl = {p_p{.)(g.g)/(g.g/
= 0.11 A
i= 9.1 A In direction of + X
24.05.2007 Page 1/6 EP106 General Physics |




QUESTION 2 (20 %)

A current carrying aluminum wire, with a diameter of D = (.10 mm and length L = 2 m, has a uniform

electric field of £ = (.2 V/m imposed along its entire length. The temperature of the wire is 7' = 50 °C.
Assume one free clectron per atom.

(Tp=20°C, pg= 2.82x107" O'm, @ =3.9x107° 1/°C. Take the atomic mass of the Al as my =27 g/mole,
density of the Al d=2.7 g/cm” and the Avogadro’s number N, = 6.02x107 atoms/mole)

(a) Determine the resistivity of the wire,

9= o 14 (1-T))

= 2.32 %0 " |: A1+ 39 7‘-10—1(5"’“‘2")]

= 31¢ % {g? pom p= 3.5 X10”% noma
(b) What is the current density in the wire?

— ——— —
— —

£35 xi0 Al

Il

E 0.2.0
'_'3' _—
3

3.0¢ X0

Ie fas xin® L

(¢) What is the total current in the wire?

Tp"
-T( % ) o, %
— 6’.3g-x,a‘3(1r“:”‘°))

= '{‘945 X!D-]ﬂ o 50 m A

(d) What is the drift speed of the conduction electrons?

Il

¢ = JTA

i= Soxlip A

Number of Free electrons per unit velwe can be Foumd £,
.Y
n= M"A ( See f&ff‘urr{ Ao 'ij)

i B 2'?3‘("-'?"

23
(6'«!)?- Xlo ﬂf’i £ .02 xmﬂ' E?-;"cmz
23 g,/mol'e. Mole .

2
= £.02 X i1ot® e/m’

1

5 _ 6.3¢ xm{

’\)’-:..-—*"'_"‘

o ne E;'.ei xie™®) ( i-éxlé"’)

-3
0.66 X /o mils

§

= 0.€b mm/s

-3
va= O.4& Xio -‘-:1-
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QUESTION 3 (20 %)

28Y
s—f—1r
The values of the resistances in the circuit shown in the figure are -
given by R, ; n ;".'.
R2= 6 Q b -I +
R.=20) o €
o
PRI
Rﬁ
{a) Find the current on each resistance by using Kirchoff's Rules ae—— AN ad
Juaction rule at point C:

1‘-3 = 4:,‘ + -E.L (I)
LQFP G\btc{a:

20 — 6 ¢, -2 ¢, =o

(2)
Lﬁn’ be ‘Fgé A

44, —28 + £¢ —20=0 (3)

~ LY

.S'ofw'ng 4, 4y ardl ,g-; From e,?uaff"ﬂf (!),:‘{2) sl (2)

]

¢, = &A
£, =~ §6A :
ey D directions must he q.r’,ﬂ"-"{f
fj = -2 4 h = ¢A
2= ‘.ﬂ
.i-_;= iA
(b) Find the potential difference between ¢ and b (V).
V, = 64 =204V, o Ve—29=Y
V-V, = 211) =il 1
A= ~-20
Vo -V, = 6(4) -2
=gy, Vee= + 4V
(c) Calculate the power delivered to 4C2-resistor.
] L _
P= 4R =) 4 = thew
P= 14 W
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QUESTION 4 (20 %) s

In Figure, assume that B, =120, R,=15Q —-;//c A -
Ry=5Q,C=250 uFand €=9 V. The
battery has an internal resistance of r =3 Q. =_—C

Suppose that the switch has been closed fora g — » R,
length of time sufficiently long for the § R
capacitor to become fully charged. s

(a) Find the steady-state current in each external resistor,

Whep L+ &aﬂﬂqlfnr behaves [ike an open circuit.

: ¢ R
" {3 = F
e . £ 9 i 2 2,
t,= 4, = = - = 0.2 A £ T
R, 4R, +r 12415 +3

= 0.3 A i

(b) Find the charge on the capacitor.

i

gtj A‘ J'-3= a

= CE = (25'0&11:“)(3) = 2-2.5':-({0*3C

0= 2.25 xl0°¢C

(c) The switch is now opened at ¢ = (). Determine the current in R; at f = 5 ms.

9 B
time copstant: T = (11-'*' RS) ¢

o (i€'+ 5‘)(250;{15‘) ;{/ R, U?Rj

S‘xtu‘zs: S mgs

M

o 4 & +/

L, = 4 — = E -

" : e = 2 e Ly — o017 A
Ro+4R, 1§45

i= @-FA

(d) Find the time that it takes for the charge on the capacitor to fall to one-fifth its initial value.

-t/
A Q= & £
19
= A
_L:E,ft-a t= tns T -
3 :(Eﬂf) CRiET &
-3
= $%.05 Xio s (= €.05 XI0 °s

= f£:05 ms
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QUESTION 5 (20 %)

Figure shows a section of a long hallow cylindrical
conductor of radii @ = 5 cm and b = 10 cm, carrying a
uniformly distributed current 7. The magnitude of the
magnetic field on its outer surface, at » = b, is measured to
be B = 0.2 T, where r is the radial distance from the
cylindrical axis.

{(a) Find the current in the wire?

ﬂ-mperé'; law anf the outer surfFace (r=bL)
— - .
gg-de = Mo bnc
B(2wb) = Mo ¢

. am&b fi'“)(‘"l)(o'l) = 10° A : 7
‘T Tpe T 4mxio? =19

(b) Find the magnitude of the magnetic field at » = 2() cm.
- - -
§ Bl = Mo Cenc
Blzwe) = Mo ¢

2= Me ¢ " (¢Hx1§?)(w§)=
277 (2w) ( 0.2)

(¢) Find the magnitude of the magnetic field at » = 8 cm.

-t -
gi-dt: /u-" ‘mc

L i
g 2kr) = Mo (T" ~ Ta
w&lw—ﬂh"‘

aat f
21 e lbY-a®

-~ (fm xm-}gf 10%) 0-08 — 0.05"

)
I\

27T 9-0% ( o (0" — g-05")

]

013 T

=]
l

0.13 T

24.05.2007 Page 5/6 EP106 General Physics |



QUESTION 6 (20 %) E (upward)
A circular coil enclosing an area of 4 = 100 cm® 4 PO 4
is made of N = 200 turns of copper wire, as —

shown in the figure. The coil is placed in a region ——r X J

containing a magnetic field which is directed to i § R
the upward. The magnetic field is changed e |
uniformly from B =0to B=1T in 4 seconds. r:‘:l.El:tif‘/ e

Assume that resistance of the coil is negligible
and external resistance is R = 5 Q.

(a) Find the induced emf produced in the coil during the time interval of 4 s.

i 7T
__Dié_ = T Tk
of 4s

£ = — a‘v’.__——d‘@*" = —-N:j—(gfgﬁ)
o t
s S ol

= —(200) (10010 ) (0:25)

= — 0.5V

E= —@:.5 V

(b) Find the magnitude of the current in the external resistor R during the period of 4 5.

- €] 0.5V

t — o

_ - o.f A
R 5

i= g1 A

(c) Find the amount of charge flowing through the coil during the period of 4 s.

Q= ¢t = (ﬂrf)(¢.> = 0-& £

0= 9.4 C
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