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:I.'Oi = _F._Iectricﬂ rlll'nrtgrgctiohs' and El"ectrdsc':opes” :

Use the following to answer Q1:

An electroscope is charged via induction, per the diagram below.

Diagram #1 Diagram #2 Diagram #3 Diagram #4
Nature of Charge Subatomic Particle

1 - Positive 4 - Protons

2 — Negative 5 — Electrons
3 ~ Neutral 6 — Neutrons

Q1: In Diagram #2, the net charge at Point A is 2 due to the movement of 5
Nature of Charge Subatomic Particle
2

In Diagram #4, the net charge at Point B is .
Nature of Charge

(Record your three digit answer in the Numerical Response boxes below)

25| 2
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Use the following information to answer Q2-Q3:

Van Der Graff Generator

£

Metal brush -
= Pith ball
Insulating belt
to carry and
deliver charge
Hmeee ISUTALUINE
supporting
column
o Motor driven
(4 pullcy
Aetal brush % " \J/ . GTOUNA G
lelivering metal base
tharge from
ource

Q2: In the diagram above, when the Van Der Graff generator is initially turned on, the pith ball will be
i the dome due to __ii

i. ii.
A. | attracted to conduction
attracted to induction
C. | repelled from | conduction
D. | repelled from induction

N

Q3: The moment the Van Der Graff generitor is turned on, the left side of the pith ball becomes __i
charged and the right side becomes __ii _ charged.

i. ii.
A. | positively positively
B. | positively negatively
P(CD negatively positively
D. | negatively negatively
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L02 - Foulomb's_Law in 1-D

Use the following information to answer Q4-Q5:

Two charges, depicted below, have an electrostatic force of attraction of 5.00 N.

+2.501C

-5.00pC
®

Fiy

2% .

Q4: If Charge B is moved from x to 2x, what is the force of attraction between the two items, measured
in Newtons?

(Record your three digit answer in the Numerical Response boxes below)

AeD /1€ THOD
l1e] 2]5 e =
Easy temioo F=k.9. ’:Z *
L 1
Fekyg: 5.00= (8996 )(2.5€0™* )(5.000°%)
L
(2
Frew ° ._-——-"(‘l')ga") = 5.0229%5
@) 2 0.149916643506 m
Fou = ‘& 'M(;— 1) Faw = (8.99 =0%)(25 x«o")(ib"‘)'b)
- 4 (500%) (2% onmseasod
- 1.25 A Frew = 1:24a
.25 o 1.25N

Q5: At what distance, in meters, will the charges have an electrostatic attraction of 2.00 x 10° N?

.

(Record your three digit answer in the Numerical Response boxes below)

.| slo Frlg.g~

('l

(z.bomo’z’) = (8 9 K!Oq)(Z-S mo"’)(S.O xro"6)

(~2.
s 661315

C* '44075832!:’528 ™
r~ 3.50 @




Yl

Use the following information to answer Q6:

A 20g pith ball hanging on an insulated thread is placed near an electroscope, and the following
observation is made:

-

9 ;E:?oz)@.sw)

< o.\Q62 hl
Q6: The electrostatic force of attraction is
- 0
1.13x10* N TenO= 3
b. 1.96x10'N — _ o0
1 lea 30 - —-ﬂL
c. 2.27x10°N 0.962

-1
d. 3.40x10"N opp 0113236122815

4o e = 113%™ &
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Use the following information to answer Q7-Q9:

Two conductive spheres are arranged per the diagram below.

50.0em
My = 20.0g Mg = 30.0g
g, = +1.50uC gs =-5.00uC

The conductive spheres are momentarily brought into contact, and then returned to their original
position. Both items are then released simultaneously.

Q7: The acceleration of Object B is @‘? @ Fe-= EE a2
3.67 m/s” [Right] @ o

b. 3.67 m/s? [Left] - (89920 )(19520™ )35 %107 )
c. 8.99 m/s® [Right]
d.

A N
8.99 m/s? [Left] @—"C Fe = 51161235
Fe e3>

anBet | 0903 330k [o]
4

Y 6.03

fepol3ive
Liea b
Q8: When predicting the acceleration of Object B, state the two physics principles you used, in the order ~ #he ﬂjhb.

you used them.

(Record your three digit answer in the Numerical Response boxes below)

- (onmivation of Cl’\n“%
Ed - Accelappted fotion

Q89: (Unit 1 question... these won’t be on your Unit 2 summative assessments) Which situation best describes the
relative impulses experienced by each object at the moment of release?

a. —(a) O—®) Fat s wopele-

Sove Sixe Soc some

. ‘"'@ d. @"’ ernound of Herg.
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L(_)_3 - Cog_lo__r_nb'_s_l__.aw in 2_-D

Use the following to answer Q10:

Three point charges are arranged per the diagram below:
Fec
-5.0uC +2.qQucC
40cm
Niaun { B
Fag X
% ; 30cm
180 0 i
270 @
+1.5uC
Q10: Charge B will experience a net force at degrees.
(Record your three digit answer in the Numerical Response boxes below)
- -6 .
1]5]2 Fag = (8 24 *!Oq)('j.o;uo (’)(2.0 <10 ) 6.541835 4/
- (o.1)*
q "6 " -
Fac = (8:99x0%)(2.0x10° ) 15%0 ) . 6.299% N
(0-3)?
= o [o.2998
0.2296 © = tao (o 561899
(o o= 28.07°
0.56/235
Qo
s
g [

80— l

230
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L04 ',CQUIOmb'S Law Examingd Grgphical!yl

Use the following information to answer Q11:

A charge of +4.50uC is placed at various distances from another charge of unknown magnitude. The
electrostatic attraction between the two charges was graphed as a function of inverse distance
—_————y -

squared. 4o 9s najcrkve.
r | /2 F . . .
0.100/100.000| 8.068 Linearized Electrostatic Force
0.120| 69.444 | 6.214 =
0.140| 51.020 | 5.096
0.160| 39.063 | 4.370 20 /
0.180| 30.864 | 3.873 o
0.200| 25.000 | 3.517 / gs-9.
0.220| 20.661 | 3.254 6.0 / @ 068\-(3
%5'0 / Y.8i4
£ 40 /
3.0 —
o (16 - (20-661)
19.339
10
0.0 T T T T T T T T T 1
10 20 30 40 SO 80 70 80 90 100

1/r2 (1/m?}

.254)

Q11: What is the magnitude and nature of the unknown charge?

a. +1.50pC
®) -1.50uC
c. +1.98uC
d. -1.98uC

Fe = (1.92) % +o

j: ( o )X +b
Rk

‘6’0#1' o ’ ?9_3%

Llope = kg2~

- 4.06763382443 g F

6.0676 - x10™% = (8.‘%‘1)((06‘)('-/50 xco"‘) 92
/iz/'—‘ . 199 8‘((0'6C

Adgactive S fowoer g

Poe.‘vn..c chase

Meens +his c\r\org,z s ngo&{vc.
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_I._OS - Electric Fielt_:ls

Q12: What is the magnitude and direction of the electric field 12cm from a +8.0uC charge?

a -6
a. 5.99 x 10° N/C [toward source] /E/“’ —’:—Z’ = (899x0 )Eﬂ.oxio )
b. 5.99 x 10° N/C [away from source] (OJ‘Z)
c. 4.99 x 10° N/C [toward source) /5’7 = 4.9 ¢ Nfe.
4.99 x 10° N/C [away from source) 1
(o) -
\L FFad lves 30 out of polj;‘H\le
Chesgp .

Use the following information to answer Q13-Q14:

Two charges are oriented per the diagram below.
/|u A
P 20cm
8 Sy,
=
ts
-1.5pC
15cm
+1.5uC
Directions
‘z\ 3, ' 7 X9
" 5 6
x 4 / . 0
Q13: Match the directions as numbered above with the descriptions given below.
Number: 5 > 8
Description:  Direction of Direction of Direction of
electric field electric field net electric

dueto Charge A dueto Charge B field at Point P

(Record your three digit answer in the Numerical Response boxes below)

5|3]¢
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Q14: The magnitude of the net electric field at Point P is a.bc x 107 N/C, where a, b, ¢, and d are ,

, , and

(Record your four digit answer in the Numerical Response boxes below)

6181815

-6 —
Ra) - 22207 X15%0 ). sa,3333
(015)*

BYE (8.99 <10 )(15%0™®) - 333,125 "
(0.20)*

337,125

Cd

a%+p o c?
| Bet] = 68% 643.592327 M

549,333 3
= 6088)('08 AI/C,

-
Ecet ,
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Use the following information to answer Q15-Q16:

Parallel Plates

(== =—==}—

F +

F =
5.00cm é C? g _——  200v

[+ + ¥ + & |—

Directions
\2\ -3, 7 %9
5 6 '
B

X 4 ; 8 +0

Q15: Match the directions as numbered above with the descriptions given below.
Number: 5 5 6

Description:  Direction of electric Direction of force Direction of force

field lines between acting on a proton acting on an electron

the plates between the plates between the plates

(Record your three digit answer in the Numerical Response boxes below)

5] 516

Q16: The magnitude of the electric field between the plates is a.bc x 109 N/C, where a, b, ¢, and d are

-, ,__,and__ .

(Record your four digit answer in the Numerical Response boxes below)

v
dlolof 2 (B) = &Y %C;S_ 400 s

~ 4 oox(p* N
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LO8 — Parallel Plates and Projectile Motion

Use the following information to answer Q17:

A proton is injected into parallel plates with an initial velocity of 2.50 x 10° m/s, as depicted below.

e + ¥ + —

v;=2.5x10°m/s
s +
G i
T 8.00cm == 400x10°V
5.00cm -

Q17: The proton travels a horizontal distance of a.bc x 10 m before colliding with the lower plate,
where a, b, ¢, and-d are y : ~and

(Record your four digit answer in the Numerical Response boxes below)

3
31611 @ /EI“ A\I: ﬂgof));i - 50,000"’/(_

@ FrqB - (160 %0 )(50,000) = goox10™7 N

1S
@ ac _F_;_“_L s 8~QO’<(O - b),‘”?O"NQIS !68’('0'z m/sz

1.6~ %?
X—(OMB :j n(o«\lz
Vx = 2.5%00 8 g V. = O™ ,
Ay =2 az 4.39 0916 16B%D'  T?
=" d- 0.66m™m
t=?
-
¥ e d=vitrVzat™
a= (25%08)X194u8-. x10°1) 605 s (o) + 1o (43T x0F)E
d:0.36126458192 = t*: 2.0835x%0"

< 3.6(%107 ¢ t> L4948 18 32768 x0T
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109 - Parallel Plates and Co_nse_rvgtion of Energy

Use the following information to answer Q18-Q19:

A proton is placed on the positive plate of a set of parallel plates. When released, it accelerates
downward and collides with the lower plate.

+

8.00cm ——— 4.00x 103V

-—

Q18: The proton has a speed of a.bc x 10 m/s when it collides with the lower plate, where a, b, ¢, and d

are , , , and .

(Record your four digit answer in the Numerical Response boxes below)

8l #| 3|5

E() > Ev

qgAvV =zt

(160x0")(.00%0>) = (s v

V= 8.3S x1 0% Mg

Q19: The distance between the plates is doubled, while keeping the accelerating voltage the same. The
new speed of the proton when colliding with the lower plate is a.bc x 10° m/s, where a, b, ¢, and d are

_I_I__Iand_

(Record your four digit answer in the Numerical Response boxes below)

81#| 5|5

EAsY
Ep > Ex
qav = 3eov?
(16007 N(4 0OxI0?) = f(lé?mo‘“)xf‘
v:8.35%(0° v,

Elockic Sxld lpcane vy, Sfocce. fucene
VJEA’GJ‘, ond accelietien tjr‘\«“ﬂ.{l_\
BoT 4 hed ote Qistene oves
—t—

Lohich do  accelatede.

Ng=8.35 xl()s"’_/ﬁ

HA@D
e
A Gofcn NS
B -4 : 500007
Fegf = 8OxI0™N
on Bt = 439,010 %
\/;:z—‘ \I;z+2ac\-
Vs 2:(0)"4 2(4.%%... */O'ZXO-OS)
Ng?: .66 <ot

A\ Conlicen

1812 = 25000
Fiof = yoxwo " N
a :%4" = 2.3q9. "IO'2 Y2

v*z = V;2+2a.é
Vf": (0)14' 2(2..3'?.- "IO'Z YO.!S)
Npt= 366x0"
Ng: 8.3S%ID5M



