20W-PHYSICS1B-2 Midterm 2

PREET MODI

TOTAL POINTS

83.5/95

QUESTION 1
Problem 115 pts

11(A)5/5
v + 5 pts Correct

+ 0 pts Incorrect

1.2(B)5/5
v + 5 pts Correct

+ 0 pts Incorrect

1.3(C)5/5
v + 5 pts Correct

+ 0 pts Incorrect

QUESTION 2
Problem 2 30 pts

21A9/10
v + 10 pts Correct
+ 7 pts integral for charge (but other issues with
integral or otherwise)
+ 6 pts No integral but rho*V
+ 1 pts r>R with mistakes
+ 3 pts attempt
+ 3 pts Correct flux answer
+ 3 pts Put flux in terms of E

- 2 pts bigger math error

v -1 pts Small error (ex. forgot to list flux for r>R or

vice versa)
+ 0 pts Blank

22Be6.5/10
+ 10 pts Correct
v + 6.5 pts Incomplete but correct direction

- 1 pts math and or labeling

+ 3.5 pts Attempt

- 2 pts Generic error or stating O field outside of
cylinder

+ 0 pts Blank

23C10/10
v +10 pts Correct

+ 6 pts Calculation of Integral of E field plus errors

+ 4.5 pts Attempt

+ 2.5 pts Writing anything related to potential
- 2.5 pts Major Math or sign error

- 1 pts Minor math error

+ 0 pts Blank

QUESTION 3
Problem 320 pts

31A9/10
v +10 pts Correct
+ 6.5 pts General vector addition with errors in
components or denominators
+ 4.5 pts Attempt with vector addition
+ 2 pts Other attempt
- 2 pts Math or geometry error
v -1 pts minor error
+ 0 pts Blank

3.2B7/10
v +10 pts Correct

+ 6 pts Correct relationship or voltage

+ 4 pts O between charges or partial credit with osc

+ 3 pts Other approach

v - 2 pts No mention oscillations or says that there

are osc,
v -1 pts math or labeling error
+ 0 pts Blank



QUESTION 4
Problem 4 30 pts

41A10/10
v +10 pts Correct
+ 6.5 pts E = -del V and attempt with major errors
+ 4 pts Attempt, or just writing E = -del V with no
math
+ 2 pts Writing down anything related to E field
- 1 pts minor math error
- 2 pts major math error(s)
+ 0 pts Blank

42B10/10
v +10 pts Correct
+ 8 pts E*A but no complete numerical evaluation
+ 3.5 pts Attempt
+ 2 pts Correct numerical answer (7.82 (57.2 for
wrong start) nC or 18.5 (150 for wrong start) nC)
- 2 pts math error or other labeling mistakes (this
rubric option and -3 for some volume integration)
- 3 pts A is not surface area of sphere
+ 0 pts Blank

43C7/10
v +10 pts Correct
+ 5.5 pts Energy expression
+ 2.5 pts Other attempt
v - 3 pts major errors (general)
- 1 pts math error or no explicit evaluation
+ 0 pts Blank
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Write your name here:

fReET Mopr
Write your UCLA ID here
305\20 2O

Midterm 2, Physics 1B, Version A

* Please write your name and UID in the boxes on the front page and your name in the
boxes at the top of the odd numbered pages.

¢ Closed book, one 5x3in note card (both sides) allowed.

e Scientific Calculators allowed, no computers or smartphones, please put books and note-
books in your backpacks.

e If a problem is ambiguous, notify the instructor. Clarifications will be written on the
blackboard. Check the board occasionally.

e Time for exam: 60 minutes

e There are 4 questions, chéck that your exam has all 12 pages.

e Useful quantities

€0 = 8.85x 10~1202m~2 -1

g = 9.81m/s?
Melectron = 9.11 x 10~ kg
Mproton = 1.67 x 10~2kg

% = -—-1.602x 10~




-additional space for calculation-




Write your name here:

PREET  MoDT

Problem 1: [15pts] Concept questions
a) [5pts] Charge Q i

that sphere is a thick shell of inner radius R, outer r
uniformly spread. Which of the following plots best

electric field as a function of radius ?

SHERCIE IS

E(r)

t_a sphere of radius R;.
adius R,.

R

:
R,

Surrounding
The shell carries charge —(Q,
represents the radial component of the




b) [5pts] A charge with value +q is placed at the center of a square which has four charges
on its corners as shown. In what direction is the force on this charge?

+Q ) e +Q

.i.” ........ i ;} _, -’i;{,.\ ’
i ‘:‘.;’; .1 ; 5 |

y ‘-—J =
!\l- q E;

X | fl.f“' m‘.&‘ —-nel‘

t ‘ N %

[ < i e et ."'

-Q o

A +x direction

B The force is zero
@y direction

D -x direction

E +y direction



Write your name here:
PREET MopT

c) [5pts] A thin insulating shell with radius a is centered at the origin and has charge Q
_uniformly distributed on the surface. A point charge ¢ is localized at T = b on the x-axis
(The figure shows & cross section in the x-y plane). What is the electric field at the origin ?

Yar

A B=(8+ kg
B E=.lae

© B--se

D E=0

E Er‘(?l?rl'eEa%“Z:‘rls_ab )éx
F E'=4—,}€—0,7?§b%zf

where €, is the unit vector in the x-direction and 7 is the unit vector in the radial direction.




Problem 2: [30pts] An infinitely long, solid, non-conducting cylinder has radius R and is

centered along the z-axis. The volume charge density depends on the distance  from the
central axis as : (R) %

_ | Als) P R : 1

e S TS )

a) [10pts] Celculate the electric flux through a closed cylindrical surface of radius r and
length 3L centered around the z-axis, forall 0 < 1 < o0.

'@ = f_\rﬁ‘;‘_ s b\é (sououan'e L‘ae’m'u’;t‘vbﬂm"‘){
= < : € \.on
)
o 2
= 3Lk gid% ’-’*j%&?ﬁ
2 o
7
g Sl S
2 £o

b) [10pts] Calculate the electric field (magnitude and direction) as a function of the radius
r,forall0 < 7 < 0.

fe.an = @

e

y 22
> radlh = CLike

2% o

-912,27‘['?51_ = w

2% o




Write your name here:
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c) [10pts] Calculate the potential difference V(r = R) - V(r=0).

A = -—YRE.M«

©

= = [° Pf an

® o
R
= [ pefn
WS )i 5
= — BR”

Ee
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Problem 3: [20pts] A charge —2Q is | cated at the origin, £ = 0,y = 0,z = 0, and a

charge 5Q is located at z = a,y = 0,z = 0 (both charges remain fixed throughout this
problem and @ > 0, assume a > 0).

a) [10pts] Find the force F acting on a test charge ¢ = —3Q located along the y-axis (i.e.
r = 0, y arbitrary)

fiy = =l = =

= e R
== g (BO® . &= = 15 &
0 X C\&z.poﬂ-—) W (ur oy 2!2
€= G-)F@q'___ \VDK(Q?_Q
\3'2.. (\6’“—»0?’) 12
g, = -—lSk(D?"oL
Ua‘z—_\,&g%h,




Write your name here:
(o]

b) [10pts] Find the location(s) on the x-axis (i.e. y = 0) where the electric field is zero.

Placed at this location, would a test charge ¢ = ;5@ which is constrained to move along the
x-axis (i.e. y =0 at all times for this test charge) undergo small oscillations ?

EN= K(—Z&) _ E?_::: £(SQ)D
o Ca-a)

Sirimo o 26@ - seg (e 5
d* (a-d)* " a2 2

e TG

=5 G\ &=

— Ly 4 fp Jocadfon on fwa x-ody
(l+‘5_§;.) Whese A E = O -

Tne Fust Chesee  omuld cwdunga el o tide
e hg pestfen  X=d Soce x=d, T4 a.
Pkl 9933 b oS pesind Tﬁfx"lr b caur
A Yoy pExeoRon x=o0 and X = (L. Whan a
SVTESS dfé?lqmm\mk T2 mede ke  o¥lg Ay )
== ORNVERS G E Ve LV G Et
@%afm-




Problem 4: [20pts] An unknown charge distribution produces the following electrostatic
potential

V(r) = 1‘+’ - @)

Where 7 is the radial distance from the origin and Vg 1500Volts and rg = 12cm.
a) [10pts] Calculate the electric field E(7) derived from this electrostatic potential

V(%‘); |Se 0 = Il

=+ .9 X A® + |

A9 (B33 + 1)
B s = SRR
(&R r)=

b) [10pts] How much charge is in a sphere of radius R = 20cm centered around the origin
? [If you could not do &) assume £ = 24 1+' 7]

B = 5. (see) _(EeEoe

(R 3D(0:2) +1)Z  (2-6C6) ™
E=kQ5Q0=E1%5 Q= W (o- ’2_)
S l< (@2 egs) (c\)('o‘:?)
— O = -3l xxc:'qg

10



Write your name here:

fREET  MoDL.

c) [10pts] Consider a Point mass with mass m; = 2.30 x 10
10~8C, you release the point mass at the origin with velocit
What is the smallest value of U1 so that the point mass m
(Neglect gravity in this problem)

™M = 2.30y o4 kca
1= =120 xio 8 C .
KE = U .r Sudtad pestion

8= CL\/ ) |5 0
> = (-T2 x60) (r e

U: "‘M’CJSY[O’:
V] = w3k 4
N LhoBs XIe

oL
oL -3 X2
e S koS X\ SN
o 2.230 x|0~ Y

-3
= Vv > 5.934

Thos , he aeadll vedia «f T

5:A% Mfs fer ol tig peind
Mes ok b ke ?mé_?mo‘f‘d.
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