PHYS 102 Midterm examination #1 (Version 1A)

October 15, 2004 Name
Time: 50 minutes Student No.

Please show complete solutions and explain your reasoning, stating any principles that
you have used.
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1(5/20 marks). Two charges qg; = +2.0nC and g, = -4.0nC are fixed to a baseline at
x1=0.0m and x,=1.00m, respectively.

(a) Where on the baseline is the electric potential equal to zero? Show your result in a
schematic diagram.

(b) What is the magnitude of the electric field at that location?

2(5/20 marks). Two parallel-plate capacitors of C;=1.0uF and C,=3.0uF are separately
charged to Q;=10.0uC and Q,=16.0uC, respectively. They are then attached so that the
(+) plate of one is connected to the (-) plate of the other, and vice versa.

(8) Find the final voltage across the parallel combination of the two capacitors after the
charges are redistributed.

(b) Now the space between the plates of the second capacitors is filled with dielectric
material whose dielectric constant is 10.0. What is the voltage across the parallel
combination of the two capacitors?

3(5/20 marks). Find all the currents (through R, R, and R3) in the network shown.

R1=342 Ro=242
VWA VYA

12V = § Ra=40 = s5v

4(5/20 marks). A very long solid cylinder with a radius R is uniformly charged. The
charge density (charge per unit volume) is p. Use Gauss'’s law to find the expression of
the magnitude of electric field inside and outside the cylinder.



Phy;.‘cb (02 . Midferm 1A MIA -1 .

50{0 ﬁ“"
- .
}Zf(a) | Souce the twe chmges 2,z 2n¢ §,z-wne
P — —— '
'K':-'O X ﬂz.:'!ih X

Hos op’o;:fc Siqns The
3ero-r;o'rfhri£( p°-'u1 should

_ 17:"3':7(:7(1@1’
¢ 2nd
x = e 2 e
¢, +1%:]  2nc+ ¢nd

YelB) . gth B and B e Fon‘nt'ua f the 4K diedlr ()
by E =FE + E:_
g = Bo | RI% -.-ﬁ(-fi—+[?~}
xX* -2 | Gr (s
= €.99 x 70’ (?xz)(/o" + L “,O-)
- - 243 Wy



Mip -2
Co=tpMF.  Ca =IpF. '

. 2 ,:{O/ﬂC: Qz’f{ﬂc. fA
| Total capaciTauce of the o _[_ ) 1
_ + O -
Pa-utlkf c0h5¢'laf"‘- "[ C' ‘*Q:T- C?.
\C- C, +¢, = (/-/J/- N *B
75 )
@ .

v-a _

C ’r\‘
O "o —tq(‘ =, +¢C,

@ & TB -(f/u,_-

¢ - ropl
= Lt fal
IPF + 3HF TGZ:'Q:‘CQ;’%LCJ

1-¢  Velts F%‘

}

e ——

(b) . W / -
ow | & = kG, = (0-Co = HEF
Ve 20 MF

4 s
C = C,‘f'(-,, = //IF-f;O//F ::3//;/:‘

r. G e
Vit s A V.



3 .
k“ltLUH'S Law .

St

I,+I.+1; =0 @© 12V

‘/j' iz ~ 1,1, + 1323 =0 ®
Yl & -1k +15R2 S0 &

Re arrance . I, + I, + I_; =0 Q]
y {Lz. LRy =12 ®
gf ;V"ri
- u‘{LV‘J . - =
de iy ChoThB SO
€ -
(Dl R' @ ‘I'!-P|+ I3R|+1323:"“{2 )
11R\+13(R.+23)=-—l‘z «)
— (e -Oxe
T, Ry Ry + I; (Zl—fﬂ:,v)f?_ =—12 £,
{(V“"l I-;P.z,k;"l;; R3 R| = S_Q‘
L3 ( mge.p,t ﬂseﬁﬂ;ﬂﬁ"“’ R SR,
© - ~ (2R, - &R, ~24¢ - /f
R\Rt'fp-lp-}felf?j 4 +P +/2 i
O: - stuB_ eoisxe

= =-~0.5A

K2 2

®. I,=-1,-7, =38 =2.0A4



Mi-4

q'. Coag-ﬁu({ 0(705;4:’0-& fur{mg

U~ . radiac 7
- lee ‘f{ux H'le; '/‘e o)
Gav siaw Su"’—fﬂ(f :

—

E v 0‘{““39 P?Ypfhéw{ar

to the side 4'% The Gaustinn

Sur

~

f —

\TJ Bep=o Py =0
\,1";1 CP = E‘As.‘de ) \f Surfm(

\iﬁiﬁ!jr/-/

Gowss L ¢ ”%#_F L/;
g e poeh — ryR |

|
i

Yo |
: - Tep View .
. Ezﬂ-rﬁ:loﬁpﬁ/{o oy Vie >
| ; §
\Ej,_i.i//' ( Foo— Gawshian
: - ¢ gu-’rfp\“
Yo e TR, t=FPur ;



