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* The steps of solution of each problem should be shown clearly in the space provided.
= Write your answers in boxes provided, otherwise your answer will not be considered.
» Useful constants: k = 1/4me, = 9x10° Nm’/C7 . e=16x10" C, po= 4 x1077 T-miA

QUESTION 1 (20 %)

Two capacitors and two resistors are connected to form an
RC circuil as shown in Figure. The total initial charge on
capacitor system ig (J; = 200 uC. The switch § is closed at
a time r= (I s and then capacitors start to discharge owing
to the resistors in the circuit. _

(Note that: 1 gF = 107" 1 and 1 M2 = 10" 0)

(a) Find the ime constant ol the circuit.

2 ng — (104- lﬂ)H-F = ZGFF qnu'_ EE.L‘I -_"(-E +1)M.ﬂ- = % M
c €
i 4 1 | : .
= Req C = y FXIC )
i i 4 Ceq (.Zomo )( ) T

= {40 ¢ =
{b) How long does 1l take to drop the total charge on the capacitor system to Q — 100 pC?
Q=Q, "/t t=-Tln(Q/G0)
s-tlT_ @ / = —{uo &n (100/200)
Qe = 9%;¢
= 4% =
(c) Find the current in the circuit when the charge on the capacitor system is Q = 100 uC.
-3
dt ol t “ T ¢ y j‘
- _a3/140
= X0 ; z
= 'gjlﬁ.;'a_ e | i= 7.1 x0T A
(d) I'ind the potential energy stored in cach capacitor at f = 2 minutes.
- : ‘e
at t=2min= (205 W=lh=U = —
( . _
tﬂta c.l’n.qrﬂ_c s (q"z-s_.x'ﬂa)t
= -40/140 ~
pL‘R'— liaa | = 86 pcC (2) (10 %16 b)
or cach capaciter Rl
Q= Q/a & Bt = Sgw
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QUESTION 2 (20 %)

Two batteries with €, =3 V and €; =5 V are connected with ﬂ f_%

three resistors £=10 {1, #; =20 Q and R; = 30 {1 as shown in [ |

Figure. ! ll |

Using Kirchhu_i’i"s laws, find the currents fy, f: and {3 passing le i 2 i RS | i
through the resistors. § !\ # m o

=

e B - .
3- 104, +204, =0 jafwng g
5-— 3‘0 'L‘j -+ 2.":] ":L = B

&

4 -~ - L = 9'04‘5- A
= i
& ik l?ﬁ L 00#?&'
;S ’ A

iy = ﬂ-ﬂ'flﬂ

QUESTION 3 (20 %)

A resistinee thermometer made from Platinom has 4 resistance
50 0 a1 20 °C. When the thermometer s immersed in a waler 1
container as shown in Figure, the ammeter in the circuit indicales

0.15 A, II' battery supplics Vy =9 V, what is the temperature of iw b
the water? o
Platirain
Water : o "_____J'

Temperature coefficient of the Platinum is 4.0x107 1/°C.

Ty = 96 %2 =5 R,=%0&

Yo 2 g = Roft « [T-7))

<

S'a/w'hg for T : T= 10’

Lr— F0 °C
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QUESTION 4 (20 %)

Fipure shows a cross section of a long conductor of a Lype called coaxial
cable. Its dimensions are labeled in the figure and given as a = 2 om,
b= 1.8 cm and ¢ = 0.4 cm. There are cqual but opposite stable currents of
[=100 A in the two conductors. Using Ampere’s law, derive expressions

lor A(r) and caleulate its value n the ranges:

fa) r = 0.2 cm (r=c)

§§:.ul$-_-pa£,m —3 sin.mr)-_-pn_?ﬂ_ll 2

Tt

B (o2 t) = (“T’“ﬂq) (t¢0) (0-2%10 ")

@n) (0.4 xig®)*

= 2.8%X6° T

(by# =14 em (e=r<h),

szT!‘r)-:F.aI -3 B:

Hnr

27

B4 em) = (& x187) (400)
(27) (44 xic?)

{¢) r= 1.9 cm (b<r<a)

= 1.4m63*r

k3 g 8
Bitad = pafp ~ To=xb I)
Tat- Tk
b PEr. (o wh \})
e At [ o B

B (18 o) = (4 x5 ) ((490)

(21) (1-9x1072)

5.4 Xlﬂptf T

I

{(d)r=10cm (r=a)
g (ame) = Moty = B=
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Blry= MDIT/:J_TI- C.'L ‘

B0.2em)= 2-5 ﬂlﬂ_zT‘

B{f"}: l.’vDI/z-n-f"

B(ldem)= 4.4 %x10® T

Biry= Mot (n""..'l"-"')

b
ame ar-b

Bl9em)= .4 X191T

H(F\J- = O

1860 cm) o
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QUESTION 5 (20 %)

A thin wire of resistance £ = 1 @ is bent to form a

cm, This loop travels al constant velocity v = 2.5 cm/s
trough a region containing a umform magnetic [iled of
#=10.2 "1 such that its normal 13 perpendicular to the Held
direction, Assume that the position of the loop at time
t=1{1 518 x =y = =0 as shown in Figure.

¥
rectangular loop abed of sides are L = 10 cm and w =20
o—x
a
L
d

{a) Find the magnetic Nux enclosed by the loop at time 7 =25,

r 2 i QI:S‘E-DLE:

L[:@j * x p= B(Lx)

BLyt

H‘I
®
®
1]

{b) Find the induced electromotive force (emf) at ime (=2 5.

d
€=~ JE“ = ﬂil-;l:BLﬁt]: - BLY

g A

b,
7

(o-2)(0-1)( 0.025) (2)

ot ® .o " %
% b 5 % b
b
—p
% E ® pos %
[ €
= H b4 H b
= .
E into page

=3
— 4.0X |0 Whin"

-1
‘ dg= 1.0 Xip

W
L

£= -~ 5.0%fo 'V

"

- (o-2) (o-1) Lo-025)

e—-S.0xiGt YV

(¢) Find the magnitude of induced current and its direction in the wire at time r = 2 5.

% x Direction of the currert e W Sxio Fyv
1o x o Can be Found From m‘glt R . 4 4
o v hand rule : - $%Io
woo K ¢ s i= s.oxictA
(d) Find the magnitude and show the direction of forces acting on ¢ach segment of the loop at 1 =2s.

+ — = ; e -~
& x 2 L O Bz ialh)x BLR) F= L) xs D)
% ]

a b = —";r E'x. 3 - = 4BL T
‘fu.; X z = (sx0%) () (o.05) § = (sxiet)le2) (1) 1
Z = i _‘ ~ =
¢ Fre $ - - Foxio N = _T1oxi5én
F‘-AT I x ]
= -4
» ‘- F -— e F -‘
o de= ~lgg = 445 Xto'N
x Q@ X
£ 2 bside
F, =9 sihce =0 euls!
A= (25 cmls)( 25) da
= S0 taa
Fah= B% (0 bn Fu= 10 %o " Foy= & :{;‘t'.m-E N Fya= O
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