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Directions: Answer each question below to the best of your ability. Please show your work in the
space provided below each question and circle your final answers. Be sure to use units
throughout your work and in final answers where necessary.

Review Part 1 - Basic Math and Science Skills for Physics

Skill 1 - Solving Equations

You will frequently need to manipulate an equation to solve for an unknown. Often the
“givens” in AP Physics will not be numbers; rather they will be variables (letters). It is
important that you know how to solve for any variable in an equation.

Example:

Vf = Vl . atz
Solve the above equation above for t.

Vf_ Vi

a

Answer: t=

Directions: Solve the following equations for the variables listed below:
7

1. Solve for V2. = 4. Solve for At. AX=V;CosO At
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2. Solve for a. y = Vot + -—atz 5. Solveforr. F = k—z'
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Skill 2 - Describing Relationships

It is important that you understand what an equation physically means in this course. Therefore, you
must be able to describe the relationships between given variables in a formula.

Example:

a, = —
L

In the above equation, ac equals the centripetal acceleration of an object moving in a circle with
radius of r and moving around a circle with a tangential velocity of v.

(a) In the equation above, what is the relationship between centripetal acceleration and
tangential velocity?

Answer: The centripetal acceleration of the object is directly proportional to
the square of the object’s tangential velocity- This means that the

centripetal acceleration will increase as the tangential velocity increases:

(b) In the equation above, what is the relationship between centripetal acceleration and
the radius of the circular path in which the object is traveling?

Answer: The centripetal acceleration of the object is inversely proportional
to the radius of the circular path in which the object is traveling- This
means that the centripetal acceleration will increase as the tangential

velocity decreases.

Use the following for guestion:

In the equation at the right, g equals gravitation fie M
G is the Newtonian of gravity. M is the mass and g = G —
the radius. r2
1. What will be the change in the gravitational field if the mass is doubled and the radius is trip\eé.
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Skill 3 — Dimensional Analysis

It is important that you understand how to convert from one unit to another using conversion factors.
You must know metric prefixes in order to do this.

Example:

Ex. How many centimeters are in 0.098 kilometers?

Answer: L ‘-\l L}-\Qﬁsﬁ Cece
7100 cm =T m ¢ foavers =7 Pﬁo o n‘\’s «( |
7 km = 1000 m ane extetH’s LA

- 0.098km 1000m X 100cm

X = 9800cm
1 1km 1m

. How many seconds are in 28 hours? 28 hs = 7Sec -
s O oniAY Osee P —
Gh X(” . LA - l0O0TOO Sec =7|| O ocovopsec
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2. How many kiloliters are in 12,500 mL?
12,500 md =7 XKL

e g B VS =) @
\

3. Convert 45 km/hr to m/s.
ys ym 4 5¢ h» d 54 ‘
PRI es "f\/ 7"\ @om 17<f\ (\ pcoN 2|25 m/S
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Skill 4 - Scientific Notation )—: 13 rﬂ)ﬁ ’

Scientific Notation - Part A: There are things in physics that are very, very large (like the mass of a
planet in kilograms, for example) or very, very small (like the mass of an electron in kilograms, for
example). You must be able to recognize that a number is in scientific notation and know how to deal
with it.

4. The following numbers are in 5. The following numbers are in
scientific notation. Express them in standard notation. Express them in
standard notation. proper scientific notation
A.6.370x 10° mg 4/ 3.3A% A.00000015g
&3700#2 1.5% (0 g
B. 42x102m B. 763,420,000 cm

0.04Z m T.L3HR %08 0 o
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Scientific Notation - Part B: You will be required to use scientific notation in calculations.

z 3
1. K= % (6.6 x 102kg) (2.11 x 10* m/s)?

K= 150’ Ag mYsz b= 1K T
K = /-5)”9”’\)'m

2. F=oy107 M2 (G20006x1070)  Nop” g @ Alevays Check
) c? (0.32m)? oT preg N L(n,%'./ /
F- 3xs0° N ’

3. (9.0 x 107m) / (3.0 x 10%) y
3500 mls o1 3.0x07mls

45x1072K
4. To=2n [—— 2
2.0x 103 kg /s?

7= 3.0)(/&’23 o~ 0.030S

Skill 5 - Significant Figures

Significant Figures - Part A: You must know what significant figures are and how to determine the
number of significant figures in a measurement. | have included the rules for determining the number
of sig figs in a measurement below in case you have not encountered this in any of your math or

science classes

What are significant figures?
In scientific work, all numbers are assumed to be derived from measurements and,
therefore, the last digit in each number is uncertain. All certain digits plus the first uncertain
digit are significant figures. Only numbers determined by definition or by counting are exact. |
Numbers determined by definition or counting are said to have an infinite number of |
significant figures

Four Rules for Determining the Number of Sig Figs in a Measurement:

1. Nonzero digits are always significant. (Ex. There are 3 sig figs in 568 cm and 2 sig figs in 1.4

seconds.)
2. All final zeros after a decimal point are significant. (Ex. There are 4 sig figs in 2.300 sec.)
3. Zeros between two other significant digits are always significant. (Ex. There are 3 sig figs
in 203 m/s and 4 sig figs in 2.002 cm.)
4. Zeros solely used a placeholders are NOT significant. (Ex. There are 2 sig figs in 26,000

grams and only 1 sig fig in 0.000005 km)
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State the number of significant figures in each measurement:

1. 1405 kg 4 2,

5.80 x 10% kg 5

0.0034 m Z 3.

Significant Figures - Part B: You must know how to determine the number of significant figures that
should be in your answer.

Rules for Determining the Number of Sig Figs in an
Answer When Adding and/or Subtracting:

1. Determine the precision of each measurement.
(Precision means how many places after the
decimal for each measurement. Ex. 1.0 = one
decimal place, 1.12 = two decimal places)

2. Make a note of the lowest number of decimal
places. This is the least precise measurement.

3. Now add or subtract the measurements.

4.  Round your answer so that it matches the precision of the
measurement with the lowest number of decimal places.

Ex.

Add 1.02s+ 0.0003s+26.022s =7
7.02 has 2 decimal places
0.0003 has 4 decimal places
26.022 has 3 decimal places

S0, 1.02 s is the least precise with only two decimal places

- our answer must match this.

Add to find the answer:

Rules for Determining the Number of Sig Figs in an
Answer When Multiplying and/or Dividing:

1. Determine the # of sig figs in each
measurement. (Use the rules above.)

2. Make a note of the lowest number of sig figs.

3. Now multiply or divide the measurements.

4.  Round your answer so that it has the same number of
sig figs as the measurement with the least amount.

Ex.

Multiply 1.02 m x 0.0003 m x 26.022 m = ?
7.02 has 3 sig figs
0.0003 has 1 sig fig

26.022 has 5 sig figs
Note the lowest amount of sig figs: 1 sig fig

Multiply to find the answer:

1.02m x 0.0003 m x 26.022 m = 0.007962732 ms

Round so that the answer only has 1 sig fig:

So, our answer with the correct amount of sig figs is

1.02 s + 0.0003 s +26.022 s = 27.0423 s 0.008
Round to two decimal places:
S0, our answer with the correct amount of sig figs
is 27.04 s
+../- Leas+ PerC'l S€ */’:—‘ L@QS?"AMO@N‘}—

Perform the following operations. Use the correct number of significant figures in your answers.

T 1271
¢3000kg +1224kg + 998kg~— {613 .235 = 3000 Kg

Z

1. 82.2 cm+23.59cm= fO0b./ ¢ M

2. 0cem+145.88 om+ 121 cm = 380em

3. 13.89m - 6.8932m= 6.9968 =7 7.00m
4. 133L—645L- 12635

5.

6. 3288m2/441m= 7.46 m

7. 0045g/0900ml 0.050glml

8. 2005cm XSOcm~ 10.025 5 /0. em*

9. 25mmx1338mm= J. 3 mm

10. 120 km’/8.56 km>= 14/ km



Skill 6 — Trigonometry K E

Write the formulas for each one of the following trigonometric functions: Remember SOHCAHTOA

olne—:f_(’_ Cos 6= N) Tan © = opp
Hyp WP hAdy

Calculate the following unknowns using trigonometry. Use a calculator, but show all your work. (Make sure
your calculator is in DEGREES mode.) Please include appropriate units with all answers

1. Adjacent = ? Z Adjacent = ?
Opposite = ? Opposite = ? Hypotenuse
Hypotenuse = 12 m Hypotenuse = 59.3 m Oppo
© =30.0° 8=§0.0°
Adiacent
3 . 4, .
Adjacent=2.3 m Adjacent = 39.8m
Opposite = 1.4 m Opposite =17 m
Hypotenuse = ? Hypotenuse = ? ¥ maXe Sune
B=17% =
Qa\cu\-.\-u— S \
"a“ rec's
7 ¢
®© T® ' B
7 Ll
’ . °
oSt = ﬁ‘%;” My 5%3 oS 600 2.3

. 'Tma&-; =i
= 29. 7T ad;

Ad; =
= \zm Los36.0° opo = 593 Sirte0.0° —
TR, = 10, m | *\oep = 5\-~tm\ H
S0 o o 7. 0z A% aB™
o = H«\oswb . /,734<I " _LC- J l.4* 4 z.3*
. 1ZaS1a300 : \ C=2Tm

¢ - J -y 34 me

TC' = 43m
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Skill 1 — Reading Graphs

You must be able to pull out and explain information about data from an experiment just by looking at a

graph of this data. This will include recognizing relationships and trends in the data.

Graph 1: Distance a Person Walked vs. Time

3£ pind (m AEWW_- :
16000 4——em
M, a0~ I
1280,
s 1) D (O 405 SO T O TR,
yoo
. T : - >
g | 7% 4m 2600 Time taken ()
?’ h) \’I.V’O bw@%
1. What is the lndependent variable for this graph’? What units are used to measure this quantity?
f
} mfg r"“y £ 5 =

2. What is the dependent variable for this graph? What units are used to measure this quantity?
Distance —Tra_\m\-@é, e XS

3. At what position did the person start? Zecd

kz.hcj _tzQ”‘ & (-(C“ See
—— \

) \
4. What was the position of the person at 2 hours? ‘o OV \w ~ 12005, | 200meters

j” i, hrs%()ﬂ i ‘5{,&\ _ .
5. What was the position of the person at 4.5 hours? s é“m;r\ ~lbze08  1DOCO meke

6. Approximately, at what time (in seconds) did the person reach 4,000 meters?
b s

7. Approximately, at what time (in seconds) did the person reach 14,000 meters?
QI(OOO S‘(é«g 72&36 4 ZQ;(,)"\J 4 3(&&'}(3"
N ‘2“

8. At what time, in seconds, did the person reach its maximum position?
[440or 30 = VOO O Szconds

9. Describe the motion of the person from point P to point R. How long (in hours) did they do this

for? \ SO p0sedy Lmin Yo the N _
‘fjraﬁx\’\af\af\ ox 1108~ | Yor 6@ \) /((005 \lfm‘“‘m N h“.f"

10.Rank the speed of the person during the foIIowinQ intervals (1 = least, 3 = greatest). Explain
how you determined this.

fromXto P fromPtoR fromRto S
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Skill 2 — Constructing Graphs (Graphing Data)

Graphs are useful tools in physics because trends in data and relationships between variables
are easy to visualize when represented graphically. Now, instead of just reading a graph, you
must also create your own before analyzing the data. Review the steps below for making graphs
in science to be sure you have included all of the necessary components.

Following the steps below will help you to make certain that all components of the graph are correctly

presented.

1.
2
3.

2 o

Identify the variables. Independent on the x-axis and dependent on the y-axis

Determine the range. What is the highest value data point for each axis?

Select the scale units. Divide each axis uniformly into appropriate units using the maximum
amount of space available.

(Remember that the axes may be divided differently but each square along the same axis must
represent the same interval.)

Number and label each axis. Be sure to include units where appropriate as part of the axis
label.

Plot the data points as ordered pairs. (x,y)

Draw the best fit line (may be a straight line or a smooth curve). For a straight line,
eyeball it. “Eyeball it” means: use a straight edge to draw your line in such a way that
approximately the same number of points lie above and below the line. Note: Lines in
physics are not always straight! See what shape works the best from your “Relationships on
Graphs - Cheat Sheet” and sketch a smooth curve to fit the data.

Title the graph. The title should clearly describe the information contained in the graph. It is
common to mention the

dependent variable (y-axis) first followed by the independent variable (x-axis). See title in
graph on previous page.

Sample Data Set A:

The following set of data was collected while experimenting with position and time of a miniature
motorized car traveling on a straight track. Plot the data below on the grid. After plotting the graph for
the data set, use the graph to answer the analysis questions in Skill 3.

V v Posbon Vs Time
/Iyﬁgﬂ.& V b;g* )

Time (minutes) | Position (meters)

0 0
5 18
10 32
15 45
20 58

25 74

S

%ﬂs o 74

o < &

cm——

25 2¥

L]
Srbersls 25 Jhensls 25

Senle 2%515_ 6"‘72"; &

20 25

[} 15
Tine ( ovavds)



Sample Data Set B:

Ke

The following set of data was collected during an experiment to find the density for an unknown pure
metal. Five different volumes of the same unknown pure metal were massed and the data was
recorded below. After plotting the graph for the data set, use the graph to answer the analysis

/d-c \/
Mass(g) | "% Tl 20
2.00 mex tY
5.00 'Z-{g_
750 .
16.00 e Q‘ _2_-_ -
24.00 zo =\-2

ti in Skill 3.

questions in Ski Ve j,«%(
& Volume (cm3)

men 2. \1 1"3‘"‘2‘}5 0.18

b 0.44

2.\ 0.66

2.1 o 1.41

S 25 :g: 211

%195

Masseqd Vs Uslume vé Mekal Bhek

25
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Sample Data Set C:

The following set of data was collected during an experiment where an amount of a confined gas is
being compressed by a moveable piston pressing downwards on the gas, which exerts pressure on
the gas. (See diagram of lab apparatus below.) A known pressure is exerted using the moveable
piston and the volume of the confined gas was then measured and recorded in the table below. After
plotting the graph for the data set, use the graph to answer the analysis questions in Skill 3.

Apparatus for Pressure and Volume Lab: Data for Pressure and Volume Lab:
deef ¥
Volume (mL) Pressure (Pa)
22,400 1.0
11, 200 2.0
, 5, 600 4.0
2, 800 8.0
1,400 16.0
farg e Rame
Js A c;& T £1M0a me 1.0
Volene of, 695 Vs Resrone. Z oo -8
Piston Seabes T4 ) e,
2405 ' 20 21120 % 200 Iakeread Tt
Sul g~
Q
€
N\ g0
3
sl
3 *
Q
>
booo
S
\,2¢0 *
5.0 100 6.0 zo.0

Veessung (P
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Skill 3 — Analyzing Graphs

You must be able to use the graph to analyze data from an experiment. This includes predicting
relationships, or using the slope, x and y-intercepts, and/or the area under the curve to tell you physical
information about an experiment or relationship. This may also include interpolation or extrapolation.
(P.S. Be sure you know when it is appropriate to use interpolation or extrapolation.)

Analysis Questions:
Directions: Use your graph from Sample Data Set A for Questions 1-5.

1. What is the independent variable for this graph? ...the dependent variable? Explain.

Time is ewhat Bc:fg lortrolled jn Hhe Expedrimet 0% f‘%ﬁ:ﬁ’;:
//705;}\'&\ /s &;g mﬂéSM&/ . bcpﬂJ-VUl par "ab/e
2. Determine the position of the car after 2.5 minutes.

oot 4.8 o 16 meterS

3. Is there a relationship between the variables on the x and y-axis? If so, what type of
relationship is this? How do you know this?

fs Yhe time increases, the Qrition incredases dmeof%
Tt hes o gons*tton-/ Skype

4. Calculate the slope of the best fit line. (DO NOT USE ORIGINAL DATA POINTS UNLESS
THEY LIE ON YOUR DRAWN IN BEST FIT LINE.) Show your work below

\/ smx 4+ Picked spotsontine e —_— - B
m= Y2 Y i B4 TS
- m' Q",lo) :_‘ZQ- .'.)\l=3+o
( B4) 2] - —

3
5. If the experiment were carried out for 30 minutes, and the motion of the car remained as
it was before, what would be the position of the car at this time?

‘i oen: Y Mmx+0 K30\
—

Y

"

(1]
olo
>
d
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'b What is the relationship between volume and mass in this experiment? How can you tell?
The mass evolum e ane A'\recH% PPOPOP*W\uQ,
Beovaure a<g Yl MNAQSS 'T\ Hhe LVolume '1\
Wi o S\—m&a slope
“?. What does a data point on this graph actually represent?

The dcda po'.c\\-s Shows Mot as Ve odume "'é
Ao poknosn meka) is T e mas? pbpoa\-\‘o:z&

Directions: Use your graph from Sample Data Set B for Questions w

@ The slope of the best fit line of this graph is equal to the density of the unknown pure metal.
Explain why this is true using the definition of slope, the definition (or formula) for density, and

your graph.
Sice Yo YAVIS i e,ebuc& to mass, & the X agis (s
%u.& to LAwme, S\opes i1 ezba.oQ to mass divided

Rta \)o\u.nf\ﬁ .
Twe Slope 0’{) Mass Versws volome 1 re.ph S
%U‘—& to Msnb
%. What volume would a 10.00 gram sample of this substance occupy? What did you do to
determine this? _ ) . K.S (.0
23 4o befermine: () USE yETXE M
m'.' Yz-\l( \.7“,5
CD bragh X1-¥%, M <\\3 beO
ox \o,oo% X,y Doy s bisen
ok 84 Cen (5, 60) y= lu.wﬁ%
(1.1,185) |60
1 © How could you determine the identity of unknown pure metal? )( ® 2

Lool on o metal demﬂj Trble 1‘@
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Directions: Use your graph from Sample Data Set C for Questions 12-16.

12. . ldentify the independent and dependent variables in this graph. Explain.

?Pcssw\e, 'S Yhe Trdependent Variekde because &
135 Yhe Known velwe

VO\UJ’N-L 13 -\’L.e_ dcpe/\AU\x’ Uar‘tc‘a (e because i-F /S be;.-?
measu.rgé

13. Does this graph represent a linear relationship? Why or why not?
The %rap\/\ heas a mee& L’.ng oIS ﬂoVL Cu
[aew Relahonship

14. If you decided that this graph does not show a linear relationship, what type of relationship do
you think it shows? Explain.

The grefn shows o~ averse releionshio .
As Yhe pressaL i s T He uolumarvf

15. If the pressure on the confined gas is decreased over a period of time, what trend in volume
could be expected? How do you know this in terms of the relationship you chose in #13/14?

T\«-L Qo\ume co (L T bcoa.usa '\’r S an
Tnoecse tdadno o ship

16. If the pressure on the confined gas is increased over a period of time, what trend in volume
could be expected?

The Lolume Lol V



