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[Unit T=Part 1 = Momenturm, Net Force, Impulse and impulse Graphs

Use the following information to answer Q1:

A 50g rigid sphere, initially travelling at 1.5m/s [, strikes a wall. The force-time graph is depicted
below.
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(Record your three digit answer in the Numerical Response boxes below)

Q1: The ball rebounds with a velocity of

ol.]2]5 Fat > Axs vabe gogh,
= 4 (5%03)35)
* 0.08315
Fat = mav AV = Vp-V¢
0.0835 = (o.os) AV 4135 = Vg - (~15)
Av=)asef [g] )35 N5 31

V{' - 0-25 réj
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Use the following information to answer Q2:

Velocity-Time Graph for a 20g Ball.
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w12
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T T T2 T 31415161 7> tmels)

Q2: The impulse acting on the ball over this time period is a.bc x 107 Ns, where a, b, ¢, and d are __,

] , and .

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

glolo] = Po= 07N¢ Ps = Vg
- (6.020)(2) s (0.020)(4)
- 0J)6 ’gf% T 0.08 k_-'j"L/s

ap = 0.08 \53“”5

Fat = emav
Fat - 0.0813"‘/5
2 800102 ‘5“7/5
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{Unit1=Part 2= Momentum Collisions in 1-Dimension and 2-Dimensions

A-ALLL 1 Al

S

Use the following information to answer Q3:

Two objects strike and rebound as below:

Initial
= +9 P: -5
\. 2'0 m/s\ /2.5 m/sr .';' ‘ ‘.\

Q3: The final velocity of Object A is m/s [Left].

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

1].10

(®)

Vo= Ps

Ge)+

(-s) -

(7o) + (+7)

3% Pa +7
- kg™¥s > Pa
Pa = iy fres]

Na: 100 ™Ms flef+’]
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Use the following information to answer Q4:

A 6.0kg object moving at 2.5 m/s [0°] strikes a stationary 4.0 ke object, as depicted below.
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2.935 m/s [348°)
P2 kg [34]

Q4: The final velocity of Object B is a.b x 10* m/s [ef°], where a,beandfare___,__,_ ,and___.

{Record your four digit answer in the Numerical Response boxes befow)

315 }(—~<om[2 -co

fo= Vs Pz ¢
15+0 = 11423+ ) 0+0 = Pa +(-2441)
s 3519 kyms Oa > +2.44
? 2.4 _ " z.w/) - v
ﬁ 6= ta 3.517 35
3.53 -
Pac = M. 28/1@"’/5

Vag = 0.90357s J35¢]
2 Ao Mg [350]
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Unit 2 — Part 1 - Goulomb's Law, Electric Fields, and Parallel Plates

Use the following information to answer Q5:

An initially neutral electroscope has a positive rod placed near the electroscope without making
contact (Diagram #2). The positive charge is then removed (Diagram #3.

1+ Leaf

Diagram #1 Diagram #2 Diagram #3

Nature of Charge

1 - Positive
2 — Negative
3 — Neutral

Q5: The nature of the charge at various locations on an electroscope can be described using the
numbers given above.

Charge: 2 / 3 3
Location: Nature of Nature of Nature of Nature of
charge at charge at charge at charge at
location A location B location C location D

in Diagram #2 in Diagram #2 in Diagram #3 in Diagram #3

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

HEIR
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Use the following information to answer Q6:

Two charges are initially placed 40cm apart, per the diagram below.

+3.0uC -6.0uC
40cm .
O—=—@

The charges are momentarily brought into contact befare returning them to their original positions.

Q6: The electrostatic force between the two charged spheres is
a. 0.13 N [attractive]

@ 0.13 N [repulsive] @ @
\%

c. 1.01 N [attractive] V4

d. 1.01N [repulsive]
&Y
@ &
Fe~ (8.‘1"1#(0*)(;5 x(0 “6)(!.5 x0™*)
(o™

Fes 0.126M N Ztepo\s:ve]
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Use the following information to answer Q7:

Two charges are placed at right angles to each other, per the diagram below.
Ep
-5.0uC
40cm
@‘L | 3 P
gA A
90 30cm
180 0 b4
@
270
+2.5uC
Q7: The net electric field at Point P is at degrees, in polar coordinates.
(Record your thredigit answer in the Numerical Response boxes. below)
3|8
—
- =k
Ea: Kga Ba = 28
2 "‘
- a ~6
=(8q9% 0 X5%0°%) = (8.99x1¢%) (;:5 x(0™°)
0.3
(o.4)* ¢
= 280,335 249, 722.3 wy
©: to (%)
2497222 ©> 63" = o= i3g-
(2]
e_____________..’
280,9335 a6
(g
1% g °

2%
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Use the following information to answer Q8-Q10:

An electron is injected into a parallel plate apparatus per the diagram below:

A E B
- é—'—;——" t
- ’ +
2.50x 105°m/s Vv
- 5

- +

_ = 5.00cm =
-

200mV

Q8: In the diagram above, Plate Ais _i charged and the electric field at Point P is to the __ii

i. ii.
A. | positively right
B. | positively left
C. | negatively right

(Dj negatively left

Q9: Upon exiting the plates, the final velocity of the electron is a.bc x 107 m/s, where a, b, ¢, and d are

by and___.

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

Ez; L EP,: — BKp

361415

300"+ gAY = davg?
.z\(q"'x,o-3l)(25x,0$)2 + (/.60’&'0'”)(200&0'3) > Feavg?
2.804835 0% + 3.2x007° . ’z‘_(‘i.llmo's‘)\lf— *

Vg = 364,352+ 123382
vg = 364005 ~y
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Q10: The impulse experienced by the electron while in thi

are , , , and .

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

Fat = conv

O

2]5

Po= v
(s 2.50%105)
z 2.2235 x,c:zs,g Vs
fr = Ot

=(q1103N(36Y,352)
= 3.31924%- 0 51y

ap= 1.0 96" *2ky s
Fat-: /.OKI()'QS/\/:;

Use the following information to answer Q11:

Teopize = Cheage o osaoes

s region is a.b x 10 Ns, where g, b, ¢, and d
Ahasn=te Jhihed

E- ﬁ = “)’//C

f:ﬁ@ = 6."0"!0-'6',\/

a> 5t £ 3.0252 Va3« o M2
ar \L‘%Q oc t° v_gj}l_g

+= 36Y,352.123382 - 2.5%6°

2.0252Y6983Y xi 0"
£2 142393 606233x10~F

Fat= (6.‘,05[0qu’.62'~??... X0 -?)
Fat = .00 2 Als

v;=2.50x 10°m/s T
- ——-9 _________________________________________
e *_L 400V
< 10.0cm >
Q11: The vertical displacement of the electron, while between the parallel plates, is cm

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

@ &-45 . 4, 28519286 %
| 61\ 0.035 y
. @ Frof = (16ome™)(d2853-)3 ), 82857 1¥2858x0™ A
o -13
©ar - 1.8285-..:10 L 007 213423 25aed e
q4l xe0 ~2!
@ xenp o
Ve :?5:(06«!( Vi:o "
4 = 0.10m oz 2.007.. x10
dj’?
£ !
d L=
v:2 o B9
¢ N de \I.‘_\‘;*'/zat\
4z q00%0 85

e\ 2
&= 3 (2007 x0"2 Y4 00=10 2)
az 0.

0160537-..on = [+6lcen
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Unit 2 — Part 2 — Magnetic Forces and Fields, Motor and Generator Effect, Millikan Experiment

Use the following information to answer Q12:

Magnetic Fields around Current in a Wire

Diagram #1 Diagram #2

Directions
\2\ 3 / X9
¢ 5 6
x 4 A( 0

Q12: The directions of magnetic fields at various locations can be described using the numbers given
above.

Direction: 5 b q )
Field: Direction of Direction of Direction of Direction of
magnetic field magnetic field magnetic field magnetic field
at Position A at Position B at Position C at Position D

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

51619]o
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Use the following information to answer Q13:

A moving electron is subject to three different types of fields, per the diagram below.

Diagram #1 Diagram #2 Diagram #3
[F==—=1
1-; ﬁ 3 T 5 7 TN
@l | ©° oadillte
g E B
R ———

S m
Directions
‘2\ 3, 'V x9
< 5 6
x 4 A( *0

Q13: The directions of forces can be described using the numbers given above.

Direction: 6 5 &

Force:  Gravitational Electrostatic Magnetic
force actingon  forceactingon  force acting on
the electron in the electron in the electronin
Diagram #1 Diagram #2 Diagram #3

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

6|5]o
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Use the following information to answer Q14:

A student designs a simple “rail gun”, where a sliding rod completes a circuit loop. Because the
sliding rod is subject to an external magnetic field, it experiences a magnetic force which
accelerates it to the right. When at the end of the rails, it faunches from the rail gun as a projectile.

Sliding rod

I ———————— )
-—-—-—~I| ST e Y e e
i
1

20.0'cm
Rails

In the diagram above, the sliding rod has a mass of 10.0g and the magnetic field strength is 5.00T.
The battery supplies a current of 4.00A.

Q14: The sliding rod leaves the rails travelling at a speed of m/s.

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

A
5].1¢616 = (400)(0.04)(5.00)

T 08N

a= Er;g- Qo%l_ : 8042
\/gz: VS PR

Ns? = 0%+ 2(80)(0.20)

Ve ?: 32

v§ = 5.65685842 4949
Vs x 5,66 v
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Use the following information to answer Q15:

An electron is travelling at 1.00 x 10° m/s through the air when it enters a region of space, depicted
with a grid, which has a uniform magnetic field of 11.4uT [into the page]. The moving electron
experiences a magnetic force that bends its path.

<«— S5cm —> B =11.4yT [into the page]

Sctm

we

Q15: The electron leaves this region of space at
a. Position A

b. Position B Fa= ke
c. PositionC JB = ¥4
Position D 2 I

3 = mv

26 = £

¢z ov = (220" Y100 x0%)
28 (160%0 )1 x1678)
= 499495x107% A

4 Redivs of Jhe cicele,

NotF  dicengter.
——

Ao, regedne chaige bnds o the fefl  (Hesd cile),




