LENAPE VALLEY REGIONAL HIGH SCHOOL
28 SPARTA RD. - STANHOPE, NEW JERSEY 07874
Telephone 973-347-7600

Summer Reading
AP Physics |

The goal of this summer assignment is to provide you with a foundation that we will build
upon on the first day of class. This reading will provide you with an overview of Physics and the
Mathematical concepts we will use throughout the year. | have designed the assignment so that
you do not need your physics text. There are two PDFs that you will utilize to complete this
assignment. The first is a copy of the first chapter of your textbook. The second is a list of multiple
choice questions you will complete as you read the chapter. You can work on this by the pool as
long as you have a wireless internet connection or you can print out all the pages. | will be
collecting the multiple choice questions on the first day of class.

Try to pace yourself during the summer so that you are not rushed at the end. All the
guestions are in order and labeled according to the section of the book they correspond to. Should
you have any questions please email me at Pdrury@I|vhs.org

| have also attached the course description for your information.

Prerequisite: Successful completion of Honors Chemistry, Algebra 2 Honors, and Biology Honors
with a combined average of “B” or higher. Students in CP Biology, CP Chemistry and CP level math
with grades of ( A-) or higher can also experience success in this course.

AP Physics 1: is the equivalent to a first-semester college course in algebra-based physics. The
course covers Newtonian mechanics (including rotational dynamics and angular momentum); work,
energy, and power; and mechanical waves and sound and simple circuits. Through inquiry based
learning, students will develop scientific thinking and reasoning skills. It is expected that students
will complete 5 -10 hours a week of independent study outside of class. All students enrolled in
this course are expected to take the Advanced Placement Examination.

Thanks and have a great summer ©
Mr. Drury


mailto:Pdrury@lvhs.org


























































1 1.1.1. Which of the following individuals did not make
significant contributions in physics?

a) Galileo Galilei
b) Isaac Newton
c) James Clerk Maxwell

d) Neville Chamberlain



2 1.1.2. Which of the following statements is not a reason that
physics Is a required course for students in a wide variety of
disciplines?

a) There are usually not enough courses for students to take.

b) Students can learn to think like physicists.

c) Students can learn to apply physics principles to a wide range of
problems.

d) Physics is both fascinating and fundamental.

e) Physics has important things to say about our environment.



3 1.2.1. When we measure physical quantities, the units may be anything that is
reasonable as long as they are well defined. It’s usually best to use the
International standard units. Density may be defined as the mass of an object
divided by its volume. Which of the following units would probably not be
acceptable units of density?

a) gallons/liter
b) kilograms/m?
c) pounds/ft3
d) slugs/yd?

e) grams/milliliter



4 1.2.1. The text uses SI units. What do the “S” and the “I”’ stand
for?

a) Systeme International
b) Science Institute

c) Swiss Institute

d) Systematic Information

e) Strong Interaction



5 1.2.2. Which of the following units is not an Sl base unit?
a) slug

b) meter

c) kilogram

d) second



6 1.2.2. Acar starts from rest on a circular track with a radius of 150
m. Relative to the starting position, what angle has the car swept
out when it has traveled 150 m along the circular track?

a) 1 radian

b) =/2 radians

c) = radians

d) 3n/2 radians

e) 2x radians



7 1.2.3. Complete the following statement: The standard meter
Is defined In terms of the speed of light because

a) all scientists have access to sunlight.
b) no agreement could be reached on a standard meter stick.
c) the yard is defined in terms of the speed of sound in air.

d) the normal meter is defined with respect to the circumference of
the earth.

e) itis auniversal constant.



8 1.2.3. The radius of sphere A is one half that of sphere B. How do
the circumference and volume of sphere B compare to sphere A?

a) The circumference of B is 2 times that of A; and its volume is 4 times
that of A.

b) The circumference of B is 2 times that of A; and its volume is 6 times
that of A.

c) The circumference of B is 2 times that of A; and its volume is 8 times
that of A.

d) The circumference of B is 4 times that of A; and its volume is 6 times
that of A.

e) The circumference of B is 4 times that of A; and its volume is 8 times
that of A.



9 1.2.4. Express 0.00592 in scientific notation.
a) 5.92 x 10°

b) 5.92 x 103
c) 5.92 x 102
d) 592 x10°°
e) 5.92 x 10°



10 1.2.4. Asection of a river can be approximated as a
rectangle that is 48 m wide and 172 m long. EXpress the
area of this river in square kilometers.

a) 8.26 x 1073 km?

b) 8.26 km?

c) 8.26 x 10° km?

d) 3.58 km?

e) 3.58 x 102 km?



onemillimeter
onekilometer

11 1.2.5. The ratio equals
a) 103
b) 103

c) 10-°
d) 10%6

e) 100



12 1.2.5. Express the following statement as an algebraic
expression: “There are 264 gallons 1n a one cubic meter
container.” Let G represent the number of gallons and M
represent the number of one cubic meter containers.

a) G =264M

b) G=M/264

c) G=0.00379M

d) M=G/264

e) M=G



13 1.2.6. In the International System of Units, mass is measured using
which of the following units?

a) grams

b) kilograms
C) pounds
d) newtons

e) slugs



14 1.2.6. If one inch is equal to 2.54 cm,
express 9.68 inches in meters.

a) 0.262 m
b) 0.0381 m
c) 0.0508 m
d) 0.114 m

e) 0.246 m



15 1.2.7. In the International System of Units, length is measured
using which of the following units?

a) Inches

b) feet

C) meters

d) centimeters

e) kilometers



16 1.2.8. How many meters are there in 12.5 kilometers?
a) 1.25

b) 125

c) 1250

d) 12 500

e) 125 000



17 1.2.9 Express the quantity 12.5 meters in kilometers?
a) 0.0125 km

b) 0.125 km

c) 1.25 km

d) 12.5 km

e) 125 km



18 1.2.10. By international agreement, the standard meter is currently defined by
which of the following methods.

a) The standard meter is one-ten millionth of the distance between the Equator and
the North Pole.

b) The standard meter is the length of the path traveled by light in a vacuum during
a specific time interval.

c) The standard meter is the distance between two fine parallel lines on a platinum
bar stored under vacuum near Paris, France.

d) The standard meter is defined in terms of a specific number of wavelengths of
light emitted by a specific isotope of an inert gas.

e) The standard meter is defined in terms of the length of the tibia bone of a 17th
century King.



19 1.2.11. How is the standard unit of time, the “second,” defined in
the International System of Units?

a) using the frequency of the light emitted from the ideal gas krypton

b) using a standard pendulum that has a length of exactly one standard
meter

c) using a portion of the time for a single rotation of the Earth

d) using a high precision telescope to measure the light coming from
the most distant objects in the Universe

e) using a high precision cesium (atomic) clock



20 1.3.1. Which one of the following statements concerning unit
conversion is false?

a) Units can be treated as algebraic quantities.

b) Units have no numerical significance, so 1.00 kilogram = 1.00
slug.

¢) Unit conversion factors are given inside the front cover of the text.

d) The fact that multiplying an equation by a factor of 1 does not
change an equation is important in unit conversion.

e) Only quantities with the same units can be added or subtracted.



21 1.3.1. Using the dimensions given for the variables in
the table, determine which one of the following
expressions Is correct.

g variable dimension
2 7l 7 [T
b) f=2plg I [L-_
C) 2 = |= il
) ﬂf l g [T]2
d) 27f = |-



22 1.3.2. Given the following equation: y = c"at?, where n is an integer with no
units, ¢ is a number between zero and one with no units, the variable t has units
of seconds and y is expressed in meters, determine which of the following
statements is true.

a) Through dimensional analysis, a has units of meters per second (m/s) and n =1.
b) Through dimensional analysis, a has units of meters per second (m/s) and n =2.

c) Through dimensional analysis, a has units of meters per second per second (m/s?)
and n =1.

d) Through dimensional analysis, a has units of meters per second per second (m/s?)
and n =2.

e) a has units of meters per second per second (m/s?), but value of n cannot be
determined through dimensional analysis.



23 1.3.2. Which one of the following pairs of units may not be
added together, even after the appropriate unit conversions
have been made?

a) feet and centimeters

b) seconds and slugs

c) meters and miles

d) grams and kilograms

e) hours and years



24 1.3.3. Which one of the following terms is used to refer to the
physical nature of a quantity and the type of unit used to
specify it?

a) scalar

b) conversion

c) dimension

d) vector

e) symmetry



25 1.3.3. Given the mathematical expression A = 3B, determine
which of the following statements is true.

a) The ratio B/A = 3.

b) As three times smaller than B.
c) The ratio A/B =1/3.

d) B is three times smaller than A.

e) Aand B can have any value. There is no relationship
between them.



26 1.3.4. Complete the following statement: The ratio

Is equal to 1 milligram

1 kilogram
a) 107
b) 103
c) 10°
d) 10-3

e) 10-°



27 1.3.4. In dimensional analysis, the dimensions for speed are

%

L)
[T
L

C)W

b)

dy L.

e)\/[ﬂ



28 1.3.5. Given that one inch is equal to 25.4 mm. How
many feet equal 21 m?

a) 53.0 ft
b) 82.7 ft
c) 63.0 ft
d) 68.9 ft

e) 47.9 ft



29 1.3.6. Approximately how many seconds are there in a century?
a) 86 400 s

b) 5.0 x 100 s

c) 3.3x1018s

d) 3.2x10%s

e) 8.6 x10%s



30 1.3.7. Aglacier is receding at a constant rate of 0.4 cm per
day. After 3.0 years, by what length has the glacier receded?
EXxpress your answer in meters.

a) 17.1m

b) 4.38 m

c) 9.82m

d) 1.46 m

e) 12.7m



31 1.3.8. Consider each of the following comparisons between
various length units. Which one of these comparisons is false?

a) Im>10cm

b) 1000 nm <1 mm
c) 1foot<10cm
d) 1 mile>1km

e) 10inches<1m



32 1.3.9. Consider each of the following comparisons between
various time units. Which one of these comparisons is false?

a) 84 600s =1 day
b) 1 h>3000s

c) 1ns>1000 ps
d) 1s=1000 ms

e) 1y=5.26x10"h



33 1.4.1. Which one of the following terms is not a trigonometric
function?

a) cosine

b) tangent

C) sine

d) hypotenuse

e) arc tangent



34 1.4.1. The city of Denver is located approximately one mile
(1.61 km) above sea level. Assume you are standing on a
beach in Los Angeles, California, at sea level; estimate the
angle of the resultant vector with respect to the horizontal axis
between your location in California and Denver.

a) between 1° and 2°

b) between 0.5° and 0.9°

c) between 0.11° and 0.45°

d) between 0.06° and 0.10°

e) less than 0.05°



35 1.4.2. For a given angle &, which one of the following is equal
to the ratio of sin d/cos &?

a) one

b) zero

c) sint @
d) arccos 4

e) tan &



36 1.4.2. Determine the angle & in the right triangle shown.

0.5m

a) 54.5° 0.7 m
b) 62.0°
c) 35.5°
d) 28.0°

e) 41.3°



37 1.4.3. Referring to the triangle with sides labeled A, B, and C
as shown, which of the following ratios is equal to the sine of

the angle 6?
C
A \
g

B

£ - &
WO »lmw Ow O W [>

¢
—r



38 1.4.3. Determine the length of the side of the right triangle labeled
X. 4.8m

a) 2.22m
b) 1.73m
c) 1.80m
d) 2.14 m

e) 1.95m



39 1.4.4. Referring to the triangle with sides labeled A, B, and C
as shown, which of the following ratios is equal to the tangent

of the angle ¢
C
A \
g

B

£ - &
WO »lmw Ow O W [>

¢
—r



40 1.4.4. Determine the length of the side of the right triangle labeled
X.

1.5 km

a) 0.79 km
b) 0.93 km
c) 1.51 km
d) 1.77 km

e) 2.83 km



41 1.4.5. Which law, postulate, or theorem states the following:
“The square of the length of the hypotenuse of a right triangle
IS equal to the sum of the squares of the lengths of the other
two sides.”

a) Snell’s law

b) Pythagorean theorem

c) Square postulate

d) Newton’s first law

e) Triangle theorem



42 1.5.1. Which one of the following statements is true concerning
scalar quantities?

a) Scalar quantities have both magnitude and direction.
b) Scalar quantities must be represented by base units.

c) Scalar quantities can be added to vector quantities using rules of
trigonometry.

d) Scalar quantities can be added to other scalar quantities using rules
of ordinary addition.

e) Scalar quantities can be added to other scalar quantities using rules
of trigonometry.



43 1.5.1. Which one of the following situations involves a vector?
a) The submarine followed the coastline for 35 kilometers.

b) The air temperature in Northern Minnesota dropped to —4 °C.
c) The Hubble Telescope orbits 598 km above the surface of the earth.
d) The baseball flew into the dirt near home plate at 44 m/s.

e) The flock of Canadian Geese was spotted flying due south at 5 m/s.



44 1.5.2. Which one of the following quantities is a vector
quantity?

a) the age of the pyramids in Egypt

b) the mass of a watermelon

c) the sun's pull on the earth

d) the number of people on board an airplane

e) the temperature of molten lava



45 1.5.2. Which one of the following statements is true concerning
scalar quantities?

a) Scalar guantities must be represented by base units.
b) Scalar quantities have both magnitude and direction.

c) Scalar quantities can be added to vector quantities using rules of
trigonometry.

d) Scalar quantities can be added to other scalar quantities using rules
of trigonometry.

e) Scalar guantities can be added to other scalar quantities using rules
of ordinary addition.



46 1.5.3. A vector is represented by an arrow. What is the
significance of the length of the arrow?

a) Long arrows represent velocities and short arrows represent forces.

b) The length of the arrow is proportional to the magnitude of the
vector.

c) Short arrows represent accelerations and long arrows represent
velocities.

d) The length of the arrow indicates its direction.

e) There is no significance to the length of the arrow.



47 1.5.4. Which one of the following situations involves a vector
quantity?

a) The mass of the Martian soil probe was 250 kg.

b) The overnight low temperature in Toronto was —4.0 °C.
c) The volume of the soft drink can is 0.360 liters.

d) The velocity of the rocket was 325 m/s, due east.

e) The light took approximately 500 s to travel from the sun to the
earth.



48

1.6.2. When two vectors A and B are added together, the
resultant vector is C. Vector A points in the +x direction;

and vector B points in the —y direction. Which one of the
following expressions is false?

a)E—Kz—g
b)K+§+E:O
c) C<A+B
d C=A+B

e) C?=A?+B?



49 1.6.2. Which one of the following statements concerning
vectors and scalars is false?

a) In calculations, the vector components of a vector may be used In
place of the vector itself.

b) Itis possible to use vector components that are not perpendicular.
c) Ascalar component may be either positive or negative.
d) A vector that is zero may have components other than zero.

e) Two vectors are equal only if they have the same magnitude and
direction.



50

1.6.3. Consider the two vectors represented in the drawing. Which of
the following options is the correct way to add graphically vectors

aand b?
;
/ T
a) /‘\ c) z‘
LT

/T



51 1.6.3. Which expression is false concerning
the vectors shown in the sketch?




52

1.6.4. Consider the two vectors represented in the drawing. Which of
the following options is the correct way to subtract graphically

vectors g and b ?
a) / o C) 4 e) /\
b) 4 d)/\‘




53
1.7.1. A B, and C are three vectors. Vectors B and C when added

together equal the vector A. In mathematical form, A + B = C.
Which one of the following statements concerning the components

of vectors B and C must be true, if A =07?

a) They components of B and C are both equal to zero.

b) The y components of B and C when added together equal zero.
¢c) B,-C,=0 or C,-B,=0

d) Either answer (a) or answer (b) is correct, but never both.

e) Either answer (a) or answer (b) is correct. It is also possible that both
are correct.



54 1.7.1. During the execution of a play, a football player carries
the ball for a distance of 33 m in the direction 76° north of
east. To determine the number of meters gained on the play,
find the northward component of the ball’s displacement.

a) 8.0m

b) 16 m

C) 24 m

d) 28 m

e) 32m



55 B
1.7.2. Vector r has a magnitude of 88 km/h and is directed at 25°

relative to the x axis. Which of the following choices indicates the
horizontal and vertical components of vectorr ?

I I

) s22kmh 466 km/h
b) +39kmh  +79 km/h
C) +79 km/h +39 km/h
d) +66 km/h +22 km/h

e) +72 km/h +48 km/h



56

1.7.2. Vector & has components a, = 15.0 and a, = 9.0. What is
the approximate magnitude of vector g ?

a) 12.0
b) 24.0
c) 10.9
d) 6.87

e) 17.5



57
1.7.3. A, B, and C are three vectors. Vectors B and C when added

together equal the vector A. Vector A has a magnitude of 88 units
and Is directed at an angle of 44° relative to the x axis as shown. Find

the scalar components of vectors B and C. A
B, B, C, C, A ~
a) 63 0 0 61 C
44°
b) 0 61 63 O ~ >
B
C) 63 0 61 0
d) 0 63 0 61

e) 61 0 63 0



58

1.7.3. Vector a has a horizontal component a, = 15.0 m and makes an
angle = 38.0° with respect to the positive x direction. What is
the magnitude of a,, the vertical component of vector a?

a) 4.46m

b) 4.65m

c) 5.02m

d) 7.97 m

e) 14.3m



59
1.8.1. Vector A has scalar components A, = 35 m/s and

A, =15 m/s. Vector B has scalar components B, = —22 m/s
and B, = 18 m/s. Determine the scalar components of vector

C=A-B.

C, C,
a) 13 m/s -3 m/s
b) 57 m/s 33 m/s
C) 13 m/s 33 m/s
d) 57 m/s -3 m/s

e) —57 m/s 3m/s



60
1.8.2. The horizontal and vertical components of vector yjare \7Xand V.,
) ) : : y
respectively. Which one of the following statements concerning the sum
of the magnitudes of the two component vectors is true?

a) v, +v, =0

b) The sum of the magnitudes of the two components is greater than the
magnitude of V.

c) The sum of the magnitudes of the two components is less than the
magnitude of V.

d) The sum of the magnitudes of the two components is equal to the
magnitude of V.

e) The sum of the magnitudes of the two components is less than or equal to
magnitude of V.



61

1.8.3. The horizontal and vertical components of vector V are V, and V,, |
respectively. Which one of the following statements concerning the vector sum
of the two component vectors is true?

a) The sum of the magnitudes of the two components is greater than the magnitude
of V.

b) The vector sum of the two components is greater than the magnitude of V.
c¢) The vector sum of the two components is less than the magnitude of V
d) The vector sum of the two components is equal to the magnitude of V.

e) The vector sum of the two components is less than or equal to the magnitude of \V





