20W-PHYSICS1B-1 Midterm 2
I

TOTAL POINTS

92/105

QUESTION 1
Problem 115 pts

11(A)o/5
+ 5 pts Correct

v + 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

21(A)4/10
v + 2 pts Gauss Law
v + 2 pts Correct formula for E
+ 2 pts Correct calculation for E
+ 2 pts Correct formula for Q
+ 2 pts Correct calculation for Q

+ 0 pts Wrong

2.2(B)10/10
v + 2.5 pts Correct formula
v + 2.5 pts Correct interpretation as a point charge
v + 2.5 pts Correct total charge enclosed for the
system
v + 2.5 pts Correct calculation

+ 0 pts wrong

23(C)10/10
v + 2 pts Correct Initial energy

v + 1 pts Correct initial energy calculation
v + 2 pts Correct final energy

v + 1 pts Correct final energy calculation
v + 2 pts Energy conservation equation
v + 2 pts Correct calculation

+ 0 pts Wrong

QUESTION 3
Problem 330 pts

3.1(A)8/10
v + 2 pts Correct electric field on left
v + 2 pts Correct electric field on right
+ 2 pts Correct formula of electric field
v + 1 pts Correct field direction between plates
v + 2 pts Correct calculation of sigma
v + 1 pts Correct calculation of electric field between
plates

+ 0 pts Wrong

3.2(B)10/10
v + 3 pts V = Ed or integral
v + 4 pts Correct Expression for V
v + 3 pts Correct Numerical Value

+ 0 pts Incorrect

33(C)10/10
v + 3 pts E\_{i} = E\_{f}
v + 4 pts Correct Energies
v + 3 pts Final Answer

+ 0 pts Incorrect

QUESTION 4
Problem 4 30 pts

41(A)10/10



v + 2 pts Potential Integral

v + 2 pts Potential Calculations
v + 2 pts Correct Potential

v + 2 pts E = - grad(V)

v + 2 pts Correct E given V

+ 0 pts Incorrect

4.2 (B)10/10
v + 2 pts Potential Integral
v + 2 pts Potential Calculations
v + 2 pts Correct Potential
v + 2 pts E = -grad(V)
v + 2 pts Correct E given V

+ 0 pts Incorrect

43(C)10/10
v + 5 pts E\_{x} is non-zero
v + 5 pts Reasoning
+ 0 pts Incorrect

+ 3 pts Mention symmetry (only if incorrect answer)
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Midterm #2, Physics 1B, Winter 2020

Section 1 - Thomas Dumitrescu

¢ 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.

¢ Please write your answers within the margins outlined by the boxes on each page.

¢ if you are using the “additional space” pages, please label them carefully and refer to them
within the answer box for the original problem.

e 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, check that your exam has all 13 pages.

e Useful quantities:

€0 = 885x10°12C%m~3N"!
Metectron = 9.11 x 107 kg
Mproton = 1.67 x 107*" kg
etectron = —lfproton. = —1.602 x 1071*C

Good Luck !
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Problem 1: [15pts] Concept questions

a) [5pts] A ficticious Gaussian surface (dotted) encloses three identical negative charges. A
fourth, positive charge (equal in magnitude to each of the three negative charges inside) is
then placed outside the surface es shown. How do the electric flux ® through the surface and

the magnitude E = |E| of the electric field at the point P change once the positive charge is
introduced?

P9 They botih stay the same.
P @ increases, but E stays the same.
ﬁs & decreases, but E stays the same.

@) stays the same, but £ increases. ‘*

(5) @ stays the same, but £ decreases.
?() ® and E both increase.
®) @ and E both decrease.
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c) [5pts] The figure below shows equipotential surfaces with their potential given in Volts.

If a negative point charge is placed at point P (indicated by the dot on the 0V equipotential)
so that it is initially at rest, in which direction would it move?

60V

(¥) Since the charge is placed on the equipotential with V = 0, it will remain at rest.
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b) [10pts] What is the potential difference Viett — Viignt between the two sheets?

\/tcw"v'?yw: % ' d = €d =nz.3m-0002m =] 7.24639
0

e
c) [10pts] An electron e~ is shot through a very small hole in the left sheet with speed v,
toward the right. (You can neglect the effect of the hole on the electric fields.) What is the
smallest value of v for which the electron manages to reach the negatively charged plate?

oL=q bV U, + K= U+ Ke ‘YE\'};&:O

1L e dahin aker He e, fon Ou=im®

“{m/l = q Y4
- 602010™) (2-247 V)
. Lé—\/_ = \@L | e
v \ﬁ{ - ANy 9117107
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b) [10pts] Now remove the bottom half of the ring in the previous problem, i.e. consider a
charged semicircle lying in the upper half of the zy-plane (where z > 0, see figure), centered
at the origin, with radius R and linear charge density \. Find the electrostatic potential V(z)
at a point P on the z-axis, as a function of z, for this new situation. Use your answer to
determine the z-component E.(z) of the electric field on the z-axis.

x

b) +¢) \//















