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Level One Review: Calculations, Variables, Graphs, Vectors

Stage One of Regents Review is focused on Rnowing your variables, units, and the skills that transfer across all 6 units.
(‘“‘-"’his packet contains the following types of prablems

'A.

B

Quantitative Problem Solwng (List, Match, Sclve)

Remember to list both your givens and your unknown {what you are trying to solve for)

Be careful with your algebraic rearrangement

Identifying direct, direct square, inverse and inverse square

Direct Square
Relationship

Direct Relationship

Inverse Square
Relationship

inverse Relationship

In “direct” relationships the x and y go in the same
direction. Apply any other function on the “x" fo the

In “inverse” relationships the x and y go in opposite
directions. Apply any other function on the "x" to the
Ily!!

liyﬂ

If x is halved, y is Ifx is halved, y is Ifx is halved, y is doubled, | Ifx is halved, y is

hal\{ed,. - qua-rter_ed. . If'x is tripled, y is divided by | quadrupled.

W xis tripled, y is tripled | if xis tripled, vy is 3 Ifx is tripled, y is divided by
mulfiplied by 8 9 !

k H] u % k n

The graphs of all inverse are the same basic shape,
The curve gefs more severe with each power

Matching variables and acceptable units of measurement {combinations and derived)

Base Units — Values
that can he measured
direcily

Derived Units — Terms that
replace a combination of units

Combined Units based on
substituting into equations

Mass = kilogram

Power = Watts alsoa Jfs

speed or veloclty = m/s  from v=dft

Time = second
2
kg= craNm

Energy or Work = Joules alsoa

Acceleration = m/fs? from a=vit
{or N/kg for gravitational field strength)

Meter = distance,

Force = Newton
displacement, efc :

Alsoa kg%

Spring constantis Nim  from k=Fs/x

Coulomb = charge

Current = Ampere also acls

Use the reference table to practice all of

Resistance = Ohms

VIA

these unit combinations. See "2 page
table” for practice

D. Estimating values — Exponents express “orders of magnitude"

These orders of magnitude can also be

expressed using metric prefixes. Each metric prefix is exchangeable with an exponent.

E. ldentifving Scalar vs veclor

Scalars — Values without Direction

Vectors — Values requiring magnitude (size) and
direction

Distance, wavelength, height etc

Speed

Mass

Time

Work

Energy, work, power (mechamcal and electrical)
Current, Resistance, Potential Difference, Charge

Pisplacement

Velocity

Acceleration

Fleld Strength (gravltatlonal and electric)

Force (Including Weight) ie all values in Newions
Momentum

Impuise




F. Slope vs. Area of a graph

Significance of Slope Significance of Area .
Slape is equal to rise (y) aver run (x) Area is equal to the product of two values. ..
Ta find the significance of slope: To find the significance of area: ( D
1. Find the equation that relates the 1. Find the equation that relates the two —
;?ar ‘:}?'e on the axes of the given variables on the axes of a given graph
2. Reyarrangé the equation in the form 2. 8‘;&3’32?9??]% fgﬂ:ﬁgﬁ;llen :F;; ;fg:e‘z
_ ofz=m Examples:
Examples: ' y X So Area
y X . So m (slope) Equation
Equation Match is
i . Match is Velocity or | Time vt=d | Distance or

distance | Tima é@ - Speed or speed displacement

St it % ‘I’qﬂgfs'gnce Potential | Current | VI=P Power

difference 7R diference -

7 , Force distance | Fd=W Work
Ephoton frequency photon | Planck’s Wavelength | frequency | fA=v Velocity
f Constant ' (area under
= point)
Frictional | Normal £ Coefficlent
Force Force Fy ' | offriction

G. Finding components of vectors (or vice versa)

For perpendicular veloclty vectors the general equations listed below tan be re-written with “v" in place of

A, Ax or Ay . .
Ax=Acos @ Ay=Asin@ @=tan? f)‘ A=A+ AR or A= ’A?, + A3
X
vk =V cos @ v, =vsin® 0 =tan*(2) vEwl+vw?  or v= ‘17,? + v2
4

These eguations can be used to split a vector with a direction that is not East, West, North ar South into
horizontal and vertical components. Or to determine the resuliant velocity of an object with two
perpendicular components.

The sum of two vectors is called the resultant. The equilibrant is equal in magnitude and opposite in direction (180

degrees different) from the resultant.

The maximum resultant of 2 vectors occurs when the angle between them is 0 degrees {or smallest choice option)

O

The minimum resultant of 2 vectors occurs when the angle between them is 180 degrees (or the closest choice option).

Note that only a very small portion of Physics Regents exam problems are at this basic level. You should be getting
85% aof these questions correct if you expect to pass the Regents Exam in Physics. If you are having trouble with

questions in this packet please be sure you are using your Physics Reference Table in problem solving. Use resources
such as flashcards from my Edilne page to learn the terms, variables and units. Ask for help if you are struggling with
math skills, calculator skills or a specific physics skilt listed above. It is strongly recommended that you master “Stage

One Problems” before you move on to the average “Stage Twa” or advanced “Stage Three” questions.



PART A: Quantitative Prohlem Solving (List, Match, Solve)

For these prablems, make a list of “givens” with units, state equation and show solution.

(’\

y
,"

O

1.

2

4,

5.

How much time does it take for a bike mowng with a speed of 15m/s to cover a distance of 3500m?

J\r[' &5 Ve % +"% ?‘%ﬂ «@‘3—535 —Eﬂmmjrcsj
d.= 300

How much distance Is covered by an ant moving at 2x102m/s for 60 seconds?

= _ “a, _ o
\'=Q,X|D-%/5 d,:\,/-“ "@Xlo %X&OS) Q00 = [}, Sy »

0=

What is the acceleration of an object that speeds up from 15m/s to 35 m/s in a time of 4 seconds?

0= %
N5 ’gzw -5 %
\/@ 35%
+=Hs

What is the acceleration of a toy rocket that covers a distance of 20m in a time of 0.4 seconds if it experiences a
uniform net force?

a =7 \/aOC!T

OL : A0m aom \]Lc)_q_(qé)
Us

SRS CEC =

What is the final velocity of a ball that starts from rest and rolls down a hill with an acceleration of 3.5 m/s? for a
distance of 30m?
A, V2 Gkd
V,0 Np?= () + 3K
e elaog
.= Zom ¢

ez L5\

6. What Is the acceleration dueto gravity on a planet where a baii falls a distance of 30m in B seconds?

= 2,
o=, =Y
aow 4Bl

=l

7. What is the mass of cart if a net force of 30N causes :t to accelerate at 4 m/s%?

m:f)! l'-w-m&

Fm—’:‘ ?J%N N Zm L\'%)
s



8. What |s the weight of a rock with a mass of Skg on a planet with a gravitational field strength of 12N/kg?

P e a0 ‘ O

9. Aphcneis thrown at a wall with a momentum of 4kg m/s and hits a wall with a speed of 20m/s. What is the
mass of the phone?

=4\ PPmy
N =20 q&a‘%« m(20%%)

10. A force of 30N acts on a book for a time of 0.4 seconds. What is the impulse 'acting on the book?
o
Fo
305 ) 2N 4s)
= Y7 |1ANs

11. A force of 50N is applied to stretch a spring by 0.75m. What is the spring constant of the spring?
I 50N
K=, fom
K: 9

12. Aforce of 60N is applied at an angle of 45 degrees to pull a sled. What is the horizontal companent of the

f%%ez(oON T Feoss
Q= 1:)‘5 \-)L.,Q;ON S’
B e AN

13 A horizontal force of 30N is applied concurrently with a vertical force of 45N.” What is the magnitude and
" direction of the resultant force?

e %0\\) B _ e s (IP:?) S ol
Ty -4 6 Y A
"FJ"‘_ 1 l E = 5 !t!
14. Ayo-yo with a mass of 1 x 10% kg being spun in a circle experiences a centripetal acceleration of 2m/s%. What is
the centnpetal force acting on yo-yo?
= \ N0 !f_%

F»Q

O

O



(O

O

15. Find the kinetlc energy of a 3kg bail moving with a velocity of 4m/s.

6.7
1 Q\“/m

z,4m

18. A crane with a power rating of 2000W lifts a pianc for a time of 4 seconds. How much machanical work was
done by the crane?

P> 200w D=
7 m:@ooo\kws)

0= Bal)

19, What is the electric field strength acting between two parallel plates if a charge of 2¢ is experiencing a

e[ectrostaytic force of BN? @ \\\

= =T, = {_—5 /!

G’&‘:&C E ’{% I <
SEIAN

20. How much wark is done to move a 4C charge through a potential difference-of 5V?

W=7

: W=\
C{;:%C :O\\cl?(qq
NERA :5@



21. How much time is required for a current of 1.5 x 102 A to move a charge of 3 C?
'%/"? = %A_

L Skl 0 A B ,
Dl 4

cbcf)c

22. What Is the current In a wire with an applied potential difference of 20V and a resistance of 60Q7?
=7 N=LR

o TR ERA

23. What is the potential difference in a wire if 30 Q of resistance allows a current of 0.2A7

N7 \ER
ReB0-0N =AM 30
TN @A -Q)@

24, What is the power rating of device that allows a current of 2A when a resistance of 4 Q2 is present?
=7 R
= PTR
’.llf&il RN

25. A wave moving with a speed of 30m/s has a wavelength of 5m. What is the frequency of the wave?

N30Ws NE by
“A =S =Ny _20M
0= 0 ”'5'%5’

26. What is the period of a wave if it has a frequency of 2.5 x 10° Hz?

:g—'é,smo‘%z _T fe QUSX\F = Hxl0s =[4x(07s



Level One Review

(/-QJ?RT B: Direct, Direct square, Inverse and Inverse Square Relationships.

27. Which graph represenis the 'rclations.hip between the magnitude of the gravitational force, g,
between two masses and the distance, r, between the centers of the magses?

A) B)
I’"g Fg
T\;é.ﬁem;ma-
o~
' f o ()
. O ()] N v
Fg' Fy
r r

3. A distance of 1.0 meter separates the centers of two
small charged spheres. The spheres exert
gravitational force i and electrostatic force Fe on
each other. If the distance between the spheres’
centers is increased to 3.0 meters, the gravitational
force and electrostatic force, respectively, may be

represented as

A) B, F B) |, F
“Eand -2 Eandle
5 and 3 S.md 5

C) 3Fg a.nd SFE D) gFg&!]d QF‘,

kinetic energy of the object is
A) halved B) doubled

C) unchanged . ©) quadrupled

29. If the speed of a moving object is doubled, the \() KE KE :yam\[ >




Level One Review

30. An object falls freety near Earth’s surface. Which
graph best represents the relationship between the
object’s kinetic energy and its time of fall

A)

Kinetic
Energy

Time
B)

o \/arf\(wﬁl T NesoY
XE 7 r )

Kinatic
Energy

Time

A
Kinetic
Energy

Time

}& &N (}C\re&’l
N dicedr
S0 WEL ek direcr

®

Kinetic
Energy

Time

31. Which graph best represents the relationship between the gravitational potential energy of an object
near the surface of Barth and its height above Earth's surface?

@ »

b

4

Height Height e
D)

Potential energy
Potential energy

9

Potential energy
Potential energy

Height " Helght




I

[

Level One Review

32. Which graph best represents the relationship.
between the elastic potential energy stored in a

— SAASUD polential energy Sto
i \ spring and jts elongation from equilibrium?

0

A)

G

D)

Potential Energy

Potential Energy

o=
>
3
| =
1T}
3
]
=
5
[« B

Potential Energy

Elongation

Elongation

(PEEF \/a\\éxl

33. Zazu the Hornbill lifts coconut vertically. Which of
the following represents the relationship between the
power and the speed at which Zazu lifis the coconut?

\J
YA X
s
[=]
o
Speed
8))
:
o
Speed
D)
a
Speed

34. A 110-kilogram bodybuilder and his 55-kilogram
friend run up identical flights of stairs. The _
bodybuilder reaches the top in 4.0 seconds while his
friend takes 2.0 scconds. Compared to the power
developed by the bodybuilder while running up the

stairs, the power developed by his friend is

B} twice as much
C) halfas much .

mN/’H m555
h% N gl

D) four times as much R %15
G b
o
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35. If the resistance of a circuit is doubled and the
voliage remains unchanged, the current flowing in
the circuit will be P
@) one-halfas much)  >X 1 = N
B) twice as much

C) one-fourth as much T
D} four times as much
36. When the total resistance of a simple electrical

circuit is decreased while keeping the voltage
constant, the current in the electrical circuit will

A) dectense
C) remain the same =

37. A copper wire is part of a complete circuit through
which current flows. Which graph best represents
the relationship between the wire's length and its
resistance?

A)

Resistance

8
8
4
s

Resistance

Length
D)

Reslistance

- Length

38. If the length of a copper wire s reduced by half] then
the resistance of the wire will be

B) doubled O
C) quartered D) quadrupled '
@ Chre.c:-lr'
39. The electrical resistance of a metallic conductor is
inversely proportienal fo its
A) temperature 4
B) length

cross-sectional area AL

D) resistivity

40. An eleciric circuit consists of a variable resistor
connected 16 a source of constant potenti
difference. If the resistance of the resistor is

doubled, the current through the resistor is

B) doubled

C) quartered D) quadrupled

O




Level One Review

41. Which graph represents the relationship between the | 42, The resistance of a circuit remains constant, Which
potential difference applied to a copper wire and the graph best represents the relationship between the
{ v resulting cwrent in the wire at constant temperature? current in the circuit and the potential difference

provided by the battery?

A)
Current

Potertial
Difference
Current

\] :;j:’P\ Potential

B) Difference

B)

Potential
Difference

Current

Current

. " Potential
Difference
. Q)

Current

Potential
ence
R

Current

Potential
Difference

Current

Potential
Difference

Potential
Difference




Level One Review

43, Which praph best represents the relationship
between the power expended by a resistor that obeys
@‘ Ohin's Law and the potential difference applied to
he resistor?

A)

Power

Potential Difference
B)

Power

Potential Ditfersnce

O

Power

Potentlal Ditference

Potentlal Difference

44, An electric circuit-contains a vatiable resistor
connected to a source of constant potential
difference. Which graph best represents the O
relationship between cutrent and resistance in this

Resistance
s
g
=
o
Resistance
C)
E=]
2
=
O
Resistance O
D)
=
@
=
=
4]
Resistance

45. Which graph best represents the relationship
between potential difference across a metallic
conductor and the resulting current through the
conductor at a constant temperatare?

L]
~—

Potential
difference

. Current

8
Potential
difference
A=
Potentat
difference

Current

O
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46. An electric circuit contains a variahle resistor 51. A ray of light (/= 5.09 x 1014 Hz} travels through
connected 1o a source of constant voltage. As the various substances. Which graph best represents the
{7\ resistance of the variable resistor is increased, the relationship between the absolute index of refraction
* ° power dissipated in the circuit \!1 of these substances and the corresponding speed of
@ B) increases ’_}\ light it these substances?
. A)

C) remains the same _
47. If the velocity of a constant-frequency wave., dveesie :Si-
increases, the wavelength NS <
)
N

A) decreases e Absolule Index
of Refraction

C) remains the same

B) ,
48. If the frequency of a petiodic wave i '§
period of the wave will be & '
@A) halved D B) doubled
C) quartered D) quadrupled T Absolute Index

of Refraction

49, If the speed of a wave doubles as it passes from ) .
shallow water into deeper water, its wavelength will 3
. be fen ‘§.
Q A) unchanged B) doubléd +

C ‘
) halved D) quadrupled Absolute Index
of Refraction

D)
g
&

Absolute index
of Refraction

50. The absolute index of refraction of medium ¥ is
twice as great as the absolute index of refraction of
medium X, As a light ray travels from medium X

into medium ¥, the speed of the light ray is

B) doubled

C) quartered D) quadrupled

AN




Level One Review

52. Which graph best represents the relationship 53. Which graph best represents the relationship
between energy and mass when matter is converted between the magnitude of the centripetal
into energy? acceleration and the speed of an object moving in
A) circle of constant radius?

A)

Energy

oY

Centripetal
Acceleration.
: I\
N

Mass

Energy

Ceniripetal
‘Acceleration

Mass
> ' | ©

Energy
Centripetat
Acceleration

Speed

" Mass | -
D) = D) . O

petal
Acceleration

Energy
Centri

Speed

Mass

54. The magnitude of the centripetal force acting on an
object traveling in a horizontal, circwlar path will

decrease if the NEPE LN -y

\CA) radius of the-path-is-increased 'O
B} mass-of-the-objectis-increased
G)-direction-ofmotion-of thewhjeet isTeversed
D)-speed-of-the-objeetis-invreased

55, Centripetal force F: acts on a car going around a

- curve. If the speed of the car were twice as great, the
- r\ magnitude of the centripetal force necessary to keep
= the car moving in the same path would be

e meg or G O




Level One Review

56. A ball of mass M at the end of a string is swinging in
a horizontal circular path of radius R at constant

f\ i speed ¥ Which combination of changes would

R require the n the centripetal force

acting on the ball? ’?F; o %
v

A) doubling ¥ and doubling R
B} doubling ¥ and halving ‘R
C) halving 7 and doubling R

D) halving ¥ and halving R

57. A child is riding on a merry-go-round, As the speed
of the memry-go-round is doubled, the magnitude of
the centripetal force acting on the child

o,
A) remains the same B) is doubled rbf“"‘_."r
C) is halved D) is quadrupled A

58. An electrostatic force of magnitude Fexists between
two metal spheres having identical charge g. The
distance between their centers is » Which,
combimation of changes would produce sg change in
the electrostatic force between the spheres?

A) doubling fc?ﬁ one sphere v.r]:u‘-l-t;f doubling r = £ 2
@ doubling % 3n’both spheres whil cgdoul:»ling rx

) doubling 5 on one sphere whilgi lving r 8

D) doubling g on thih spheres while alving » xlfo

For Kagr
59. If the distance separating an electron and a proton is

halved, the magnitude of the elactrostatic force
between these charged particles will be

A) unchanged B) doubled
C) quartered D) quadrupled

Te

@ 2

60. Which graph best represents the relationship
between the strength of an electric field and distance
from a point charge?

A) 2 B) =
35 33
oo i
—— ___Distance Distance
C) =z D) =
22|\ - -
[+ 3 = =
EB : 28
7] &
27| g
Distance Distance
Tes Ltk

61. Which graph best represcnﬁ the relationship
between photon energy and photon frequency?

L Fpdon 16

Frequency

A)

Photon Energy

Photon Energy

Frequency

Photon Energy

N

Frequency

D}

Photon Energy

Frequency
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62. A variable-frequency light source emits a series of

photons. As the frequency of the photon increases, —
what happens to the energy and wavelength of the @ ‘(\@5
photon? )
A} The energy decreases and the wavelength E{m\.@“ -he
decreases. A
B) The energy decteases and the wavelength
mcreases. _
CJ The energy increaseand the wav@
decreases. ' :

D) ke energy increases)and the wavelength
_increaFes

63. The energy of a photon is inversely proporticnal to
its

A) wavelength B) frequency E?ha‘ﬂN\: b&
C) speed D) phase A




Level One Review

TN
f
Y

-

N __J D} voli*coulombssecond

Part C: Units of measurement. Base Units, Derived Units, Combined Units (based on equations)

o4. Which combination of fimdamental units can be

used to express energy? E‘t\mﬂ‘g‘-g T Qernes
A) Fands B) kgwmZs
C) kgm/s? D) kgem?/s?

o e

65. A joule is equivalent to a Emr%%iuaar\c:-féow\?«s

) NemyB) Nes C) N/m D) N/s
TG T s 7 S v
=\ Shmpwise 250y y\.&dm“ﬁﬂ

66. Which two quantities can be expressed using the
sarne unitg?
A) erdergy and force
B) impylse and fo&pe

C) mom%%mgz and engrgy
impulse and momentuni

s = %
K s = g
67. Which combination of fundamental unit can be used
-, to express the g.reight of an object?
) A) kilogram/second r\';% =hN=¥"6"
B) kilogramsmeter
C) kilogramsmeter/second

Cﬁ)_\ kj]ogram-metcrfscc_ow

68. One coulomb per second is equal to one

Q.
A) watt B) ohm '_a;~;r’:f
C) volt
(J_‘JQ:H':' ?aUJEr

69, One watt is equivalent to one

A) N'm B) N'm C) Jes
L T 7 wt

|

70. Which combination of unjts can be used to express
electrical energy? N
A) ok W =g,
B) Vo

@ volt-coulomb

. I’he electronvolt is a unit of

B) chaige
C) electric field strength
D) electric potential difference

2n
72. The héx?t;eig’% uxallﬁ( that describes the number of

A) seconds it takes to complete one cycle of a
wave

B) cycles of a wave completed in one @

C) points that are in phase along one meter of a
wave

D) points that are out of phase along one meter of
awave

PIRAY

-

73. Which is a unit of electrical power?

A) volt/ampere
C) ampere?/ohm

74. Which term is a uhit o

A) joule B) Newton

D) hertz

75. The wattesecond is a unit of

Py
UJ:'PJF

A) power
C) potential difference
D) electric field strength

76. Which two quantities are measured in the same
units?
e

N, - .
A) veloct celeration
) weight and force
C) mags and weighty)

D) force and momentum
) N %




Level One Review
Velociby, .

77. Aould also be expressed as

A) mezC) m/s? D) sz
% W T
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PART D: ESTIMATION (translating between standard notation, scientific notation, metric notation or in
combination).
{ )

78. The approximate length of an ansharpened No. 2
pencil is -
A) 2.0 x 10-2mZo (BY 2.0 x 101 m Q0o = A0cm
20100 mHp- DY20- {0l m S

79. The weight of a typical high school physics student
is closest to o = "““06’

A) 1500N =\Sks () 600N ~40%5> m:f%_

C) 120N 1 D) 60N ks

80, What is the approximate mass of an automobile?

Ay tetkg—oly  B)-t0rkg oKy
DY 105kg-ipmessiy-

i i \in = 30
81. An egg is dropped from a third-story window.|The R
distance the egg falls from the window to the grouad
O is closest to 3 53‘0 ﬂd_

A)100m \m (Ej 10!m kc'@,)

C) 102m om D) 10°m om

82. The thickness of one page of this test booklet is
closest to

Jdmm B) 102m C
E—10hm—im D) 102m g0

83, Which measurement is closest to 1 x 10-2 meter?

A)-dimmroter-ofan-at = lam
(B)_width of a student's finger)
C) length of a football field

D) height of a schoolieacher
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PART E: Scalar and Vector Quantities (be able to identify by term, variable or unit of measurement),

84. Which quantity has both a magnitade and a_
direction? = \fedm

A) inertia (m

C) speed D) time

85, Which is a vector quantity?
A) speed B) distance

C) mass

86. Which is 4 vector quantity?

(&) gravitational field sirength of Barth
B) mass of a jogger

C) gravitational potential energy

D) kinetic energy of a freely falling body

87. Which term identifies a scalar quantity?
A) displacement B) acceleration

C) velocity @

88. Which term identifies a scalar quantity?
A) displacement B) acceleration
C) velocity

89. Which terms represent a vector quantity and its
Iesh ectwe unit?
A) welght kﬂogram Wagh salee
B) mass— kﬂogramsm\@"’
fofce —newton

D) acceleration — meters-per-second—

90. A vnit used for a vector quantity is

A) watt s B) newton
C) kilogramvoa D) second
+ime

91. Which quantity is a vector?

A) power B} kinetic energy

C) speed I welght

92. Scalar is to vector as

(A) speed is to velocity

B) displacement is to distance
C) displacement is to velocity
D) speed is to distance

Nmfea\- t‘f\WlN‘s

55

O
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PART F: Significance of SLOPE or AREA (equation matching)

(™

" »3. Base your answer to the following question on The

graph below represents the velationship between
gravitational foree and mass for objects near the
surface of Barth.

Gravitational
Force

0 Mass w %/
The slope of the graph represents the

() gravitational field strength ¢~ )

O

94, Which graph best represents the greatest amount of work?

A) 8
3
g 4
[=3
L
0 7 1
0 0.25 0.5
Distance (m)
0 & D)
£ 3
8 4 8 4
2 &
0 0+

o

B) universal gravitational constant &
C) momentum of objects
D) weight of objccts"?g

95. A box is pushed to the right with a varying

horizontal force. The graph below represents the
relationship betwgen the applied force and the

distance the box moves.
Force vs. Distance
9.0
g 6.0
8
R ogodb AN
Tew o}
]
2.0 6.0
Distance (m)

What is the total work done in moving the box
mgters?

A) 901 B) 13J D) 367

W :&%@ =4)

NENGCE=)

0 025 05

Distance {m)

Q

t 1
0.25 0.5

Distance {m)
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96. The graph below represents the work done against gravity by a student as she walks up a flight of
stairs at constant speed.

Work vs. Time
1600
Pd
S il N
£ 800 W/,
: 1 71X
7
0

60 1 2 3 4 5 6 7
Time (s)

Compared to the power genetated by the student after 2.0 seconds, the power generated by the
student after 4.0 seconds is

z{i the same B) twice as great

C) half as great D) four times as great

98. The graph below shows the relationship between the

97. The graph below represents the relationship between
work done on a charged body in an electric field and

the work done by a student running up a flight of

stairs and the time of ascent. the net charge on the body.
Work vs. Time :
-g
N 2
k4
2
% Charge
= What does the slope of this graph represent?
Al‘lpower' . _ ;\}4 O
(B) /potential difference b
0 C) force
Time (seconds) D) electric field intensity
What does the slope of this graph represent?
A) impulse B) momentum
C) speed ‘D)) power

o

v
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99. The graph below represents the relationship between
the current in a metallic conductor and the potential
4 F\, difference across the conductor at constant

101, The graph below shows the relationship between
cutrent and potential difference for four resistors 4,
B, C,and D.

temperature. ) A
=
Current vs. Potential Difference % .
2.0 T & ¢
HE 4 :
it g o
T B
18 g
< CURRENT
E 10 ! ‘Which tesistor has the greatest resistance?
3 u B)B OC DD
0.5 =
0 10 20 30 40 50 . \
» -‘ ', :
Potential Difference (V) ‘Q?Sf % oyl

The resistance of the conductor is

A) 1.09 C) 509 p) 400

Q{JO. The graph below shows how the voltage and
current are related in a simple electric circuit, For
any point on the line, what does the ratio of Vio I

represent?
‘e .
vo =2
e
Il
amperes

A) work in joules

B) power in watts
() resistance in ghms

D) charge in coulombs
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102. Base your answer to the following question on the data table and graph below. The data table lists
the energy and corresponding frequency of five photons. The graph represents the relationship

between the energy and the frequency of photons.

Photen Energy (J) Frequency (Hz)
A 6.63x10%° | 1.00x 107
B 199 x 10717 | 3.00x101®
c 3.49 x 10718 5.26 % 1014
D 1,33 x 10-20 2.00x 10%¥
E 6.63x 105 1.00x 108

The slope of the graph would be

) 6.63 x 1034 Jog
C) 1.60x 10197

Energy{J)

B) 6.67 x 10~ Nom2/kg?
D) 1.60x 10-19C

O

Energy vs. Frequency

.

Frequency (Hz)
C@nsmv"\_

103. The graph below represents the relationship
between the force applied to a spring and the
elongation of the sprmg
180

123

% 89 g:_%_ \U:@\\%(a‘«q
*o40 =] = ], ANw 3,
== 123 i

o 0.120 0.140 0.60 0.80
ELONGATION (m)

How much energy 15 stored in the spring if' it is

stretched 0.6m?

B) 733 C) 207 D) 107
W Ve

104. The graph below repregents the relationship
between the force applied to a spring and spring
clongation for four different springs.

Force vs. Elongation

A
p O
L% G K_._— J\"j
P
D
Elongation

Which spring has the greatest spring constant?

B)B' COC DD
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103, The graph below shows elongation as a function of
the applied force for two springs, 4 and B.
Elongation vs. Force

0.50
A
/ B .
/ o
= 020 // e
] A
: P
% // /,/
z
i 0,10 // —
"
>
"
0
1.0 2.0 3.0 4.0
Force (N)

Compared to the spring constant for spring 4, the
spring constant for spring .B is

A) smaller

C) the same

106. The graph below shows the relationship between
the elongation of a spring and the force applied to
the spring causing it to stretch.

Elongation vs. Appilled Force

0.60

ol

3

o 10, 20. 30
Force {N)

‘What is the spring constant for this spring?
A) 0.020 N/m B) 2fm

C) 25 N/m

-107. The graph below represents the elongation of a
spring as a function of the applied force.
Force vs. Elangation

¢ 010 020 030 0.40
Elongation (m)

How much_work must be done to stretch the spring
0.40 meter? A\’QO\., mezvlhﬂ

A) 48] B) 607 C) 9.87 D) 247
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PART G: Using Vector equations and Pythagorean Theorem

108. The components of a 15-meters-per-second velocity
at an angle of 30.° 7above the horizontal are

A) 7.5 m/s vertical and 13 m/s horizontal
By 13 m/s verticat-and-7-5-m/s-horizontal
C) 6.0 m/s vertical and 9.0 m/s horizontal
D)-9:0/s-vertical amd 6:0-nv's-horizontal—
Aﬂ- s AC,Oﬁ@ A& = A%-\r\e
109. The vector below represents the resultant of two

velocities acting concurrently on an object at point
B

Bs

Uy

Which pair of vectors best represents two
concurrent velocities that combine to produce this
resultant vector?

A)

)

B)

©)

P
—AP
110. A displacement vector with a magnitude of 20,

meters could have perpendicular components with
magnitudes of

Ajt0—mandt0-m B) 12mand 8.0m
C) 12mandI6m> D) i6mand8.0m

111. The diagram below represents two concurrent Q
velocities acting on an object. Which vector best

represents their equilibhrant?

112. As shown in the diagram below, a painter climbs
7.3 meters up a vertical scaffold 4 to B and then
walks 11.0 meters from B to C along a level
platform

Level ground
What is the angle of the painter's displacement
relative to the horizontal as they move from A to
c?

A) 13.2 degrees B) 33.6 degree

C) 56.4 degrees D) 18.3 degrees

\Sw-‘\\m
Az = 7%m

© = fon (4) ur (122)
=33.6

/‘7\7 e

li,n
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113, Forces Fi and % act concurrently on point P, as

) shown i the diagram below.
(D | |
P o \ON
( J JONHON®
Fa= 10, N '( BooN™
East AN

(Z(A) 14 N sothwest ) B) 14 N northeast
C) 20. N southwest D) 20. N southeast

114, As the angle between two concurrent displacements
increases from 45° to 90°, the magnitude of their
resultant :

115. A 20 m displaeement due north and 2 20m
displacement duc east are experienced by an object,
as shown in the diagram below.

MNorth
A

20m

» East

5201 20m

What is the magnitude of the respltant
displacement? :

A) 20m, northeast
C) 28m, northeast

B) 20m, southwest
D) 28m, southwest

B) increases
C) remains the same
aneesi— resaldoii—
% C‘Dma&\ﬂ-ss-"
— o

@
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Base your answers to questions 116 through 119 on the information and vector diagram below and on
your knowledge of physics. O

A hiker starts at point P and walks 2.0 kilometers due east and then 1.4 kilometers due north. The
vectors in the diagram below represent these two displacements,

1.4 km

P —
2.0 km

116. Using a protractor, determine the angle between east and the hiker's resultant displacement. (1pt)

2]

20

117, Using a metric ruler, determine the scale used in the vector diagram. (1 pt)

118. On the diagram above, use a ruler to construct the vector representing the hiker's resultant
displacement. (1pt)

119 -Hsing-a-protractor-determing e angle betweenreast-and-the-hikers-resakiant-displacement.
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( \20 The graph below represents the relationship between weight and mass for objects on the surface of

planst X
Weight vs. Mass on Planet X
24.0
4
z *0 ) g e B
D 120 ) yo
= P
8.0 )
//

0
0 1.0 20 3.0 40 50 6.0 7.0
Mass (kg)

Determine the acceleration due to gravity on the surface of planet X

Cj %*Fﬁ IZIN,?)«\/,.
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Base your answers to questions 121 and 122 on
the graph below, which represents the relationship between velocity and time for a car moving along a
straight line, and your knowledge of physics.

Velocity vs. Time

25
20

15

10

Velocity (m/s)

5

0

0 10 20 30 40 50 60 7.0 80 9.0 100
Time (s)
121. Identify the physical quantity represented by the shaded area on the graph.
o
N -;-;@hc.-&wwér
122. Determine the magnitude of the average velocity of the car from ¢ = 6.0 seconds to 2= 10. seconds.

an s O . s VitV | ISk ISt
S - =1

45"
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123. Base your answer to the following question on the information below and on your knowledge of

physics.
A gas-powered model airplane has a mass of 2.50 kilograms. A student exerts a force ona
cord to keep the airplane flying around her at a constant speed of 18.0 meters per second ina

horizontal, circular path with a radius of 25.0 meters.
Calculate the kinetic energy of the moving airplane. [Show all work, including the equation and

substitution with units.]
£ ’
i E, 5@' KE’: B e 2
N ~\8M5 = Zl(g,s\ca\[ \‘8"‘@

(= a%m/s

124. Determine the amount of matter, in kllograms, that must be converted to energy to yield 1.0

(M

gigajoule.
mo
t_ \Xoj E o q -7.
9 /'E_ 3!\,()-3 \N,\D - \\xlo <
st =G
C=000""15

C!S. The diagram below represents a 35-newton block hanging from a vertical spring, causing the spring
1o elongate from its original length.

Unstrelched spring Stretched spring
0.15m
0.25m
35N

Determine the spring constant of the spring,

= — TazaN

F= 20N _fs_:aﬁ,@-:\%so/m

=, \m e A

K
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126. Calcnlate the average power required to lift 2 490-newton object a vertical distance of 2.0 meters in
10. seconds. [Show all work, including the equation and substitution with units,]

V<] P- Eﬁ:s L‘«OLO@@“\ agwW O
24N ¥ T 0s {38 |
d 23N
4-=|0s
127. A bolt of lighining transfers 28 coulombs of charge through an electric potential difference of 3.2 x
107 volts between a cloud and the ground in 1.5 x 10 second. Calculate the average electric current

between the cloud and the ground during this transfer of charge. [Show all work, including the
equation and substituiion with units.]

- 9”%(\' -7\{ j:’A_ Q8C‘_3 I&WMO’AY

Lo 157 A
T=7 '

128. The heating element in an automobile window has | 130, The graph below represents the relationship
a resistance of 1.2 ohms when operated at 12 volts, between wavelength and frequency of waves
Calculate the power dissipated in the heating created by two students shaking the ends of a loose
element. [Show all work, including the equation spring,

a%(\l i“rsgm“m with units.] i Wavelength vs. Frequency Q
’( R 2 8.0
V=) P (B ‘.m |
R 7 L2 = 509
o : )2l
=2
- =N
N % 3.0 == \
129. Base your answer to the following question on the 5.?‘..’ < .
information below. 20 S ~
104= N
A 3.50-meter length of wire with a crosssectional B R=l T
area of 3.14 x 10-6 meter2 is at 20° Celsius. The 0 +=
current in the wire is 24,0 amperes when connected 0 10 20 30 40 50 80
::o a?ci.IS 0~\$1t 501.1rce of p:t:;ltial. mfzf[':;ncc. ) Frequency (Hz)

ate the resistivity of the wire. [Show 2 Caleulate the .

N : speed of the waves generated in the
wq:t-k, including the equatmn and substltuuon with spring. [Show all work, including the equation and
uif]g Sa (P\—-*— =, 06200, substitution with units.) N

- e oy pod
-y ('___ 2 1&{(@:\, (¥ lé
AW 2L & —%‘i 055 N0 BN DY
T =a4A . Delte
Wy +), O
N SN P CeB B )
]0 3 ,‘5m
—&
= 056Xy _am

“ =5 ..(oxm:s;lm
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131, Base your answer to the following question on the information and diagram below and on your
knowledge of physics.
' A toy airplane flies clockwise at a constant speed in 2 horizontal circle of radius 8.0 meters.
The magnitude of the acceleration of the airplane is 25 meters per second squared. The diagram
shows the path of the airplane as it travels around the circle.

Calculate the speed of the airplane. [Show all work, inchuding the equation and substitution with

units,] : ' o
V= 7 Q- \f/l | c;ZSM/S" :,_\_(__
=8m | r Sm .
QC: ;5\'“/62 \/ 33 300%2

N\ = aoo‘%"

NE \Lk%g




