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EBTRICT OF COLUMBIA

McKinley Technology High School

Dear Student,

Welcome to AP Physics 1 (Algebra-Based)! I’'m excited to have you in the class and to get to know
you. This course is extremely challenging and will carry a high workload, but | believe that with the
right attitude and work ethic, each of you has the potential to be successful in this class.

To help prepare you for our work together, I’'ve created the following summer assignment. Each
topic is important—I cut out other topics like significant figures, which aren’t a huge deal in Physics
class—but the starred topics on the next page are of particular importance.

If you get stuck on any section, I’ve included links to online tutorials for each topic. Regarding the
use of Al, I recommend you use it to teach you the topic in general. If you simply use Al to solve the
problem for you, | don’t think you will learn very much, which defeats the purpose.

There’s not quite enough space in the packet to show all your work, so please complete the
assignment on separate paper, labeling each problem and showing your work. The summer
assignment will be due the first week of class in the fall.

During the first couple weeks of class, we will take quizzes very similar to the “quizzes” in this
packet, so if you can do those, you’ll be all set. Treat the quizzes here as practice for the real thing,
and try to do them on your own, with only the equations provided and a calculator.

If you get stuck or need additional resources, please email me at William.Cunningham@k12.dc.gov
and I'll get back to you with additional resources within a couple of days.

I look forward to working with you next year!

Best,

Mr. Cunningham

William Cunningham
Physics and Robotics Teacher

McKinley Technology High School

William.Cunningham@Kk12.dc.gov

151 T. Street, NE | Washington, DC 20002 |T 202.281.3950 | F 202.576.6279 | www.mckinleytech.org




Links to Tutorials

Scientific Notation: nttps:/tinyurl.com/Cunninghamares
Metric Unit Conversion: ntps:/tinyurl.com/4cd7xtxs
Standard Unit Conversion: https:/tinyurl.com/3xpssedr
Exponent Properties: ntps:/tinyurl.com/3ureoxas
Operations with Scientific Notation: nips,/tinyuri.com/asaistxt
Rearranging Equations™*: hiwps/stinyurl.com/yt3swrva
Dimensional Analysis: htps:/tinyurl.com/psmaesam
Sketching Vectors: hitps://tinyurl.compyzzekawd
Calculating Vector Components: https://tinyurl.com/yz3ekawd
Calculating Vector Magnitude & Direction:

https://tinyurl.com/yz3ek2wd

Vector Addition: ntps;tinyurl.comyyz3ekaw
1D Motion: https/tinyurl.com/zusub2pr
2D Motion: hitps://tinyurl.com/3usub2pr

Word Problems: nttps:tinyuri.com/zsa2riad




Part 1
Scientific Notation

You’ll notice the stars under each section. These indicate how important this
concept is to your success in AP Physics. The more stars, the more likely you’ll use
this topic regularly- so you should dedicate more time to higher starred material.

Often measurements can be too big or too small to write out in full.
To combat this, we use scientific notation. Any number can be
expressed in scientific notation following the model to the right:

a-10°P

Where 1 < a < 10 and b is an integer.

1.1) 268,000,000,000,000,000

1.4) 12.1 x 10°

1.7) 0.000 000 000 000 087

1.10) 84,125

1.13) 94841 x 107>

/ Example 1 Example 2 Example 3 \
820,000,000,000 0.000 000 000 000 005 840 154.8 x 10%
, \ . D00
% z \\©h CA Q0 s(*rm | 'CD L{ :61L -
(e >. 04 %10
\ J
[Practice: \

Convert the following values into scientific notation

1.2) 730,000 x 10*

1.5) 895,684,000,000

1.8) 1.95 x 10° x 103 x 1072

1.11) 7.5

1.14) 654 x 1072 x 1078 x 103

1.3) 0.000 000 158

1.6) 0.000 000 846 x 103

1.9) 7.84 x 2*

1.12) 0.000 000 1

1.15) 23.7 x 3% x 9*

J
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Part 2
Metric Unit Conversion

D

These are the most common S.1. meter, m | kelvin, K Al L
units and the symbols used to UNIT kilogram, kg hertz, Hz coulomb, C
) SYMBOLS second, S newton, N volt, \%
represent them. These units are all - > :
. . . ampere, A joule, J ohm, Q
base units with the exception of kg.
Example 1 Example 2 PREFIXES \
\ kN to N \71 3 Tm to o pm Factor | Prefix | Symbol
113, .\939&02 7000 N \STA, AN C’SL’:) 102 | tera T
’ X‘L/M L2 —W ‘ ‘O 10° giga G
Example 3 Example 4 10° mega M
19Q 000 pQ to mE2 e CRILRE 5 124 kJ to cJ 10° kilo k
(\()O’BQQ 9. ‘qm @ lQ ) 6 I~ P .
St 24y e -2 ~ent .
e N O N Nim R
107 milli m
Example 5 4.6 .S\ Example 6 e ——
. l'l
3 x 108 Hz to MHz 0.000.045 V to mV = — )
et My Bt [1505K. 23 = m g
o oA | o | o |
\

(

Practice:

2.1) 500,000 ms to ks

2.4) 108N to GN

2.7) 5.2x10°W to nW

2.10) 0.000 42 GV to V

2.13) 98,000,000,000 pJ to KJ

Convert each measurement into its indicated unit.

2.2) 120 AtomA

2.5) 1.160352 Mg to kg

2.8) 4.2952x 10 cgtong

2.11) 9.82 x 101 mN to kN

2.14) 0.000 087 km to cm

2.3) 0.000 25 MW to cW

2.6) 0.000 872 pC to mC

2.9) 7.2 nKto pm

2.12) 1.28 uCtonC

2.15) 52TQtocQ

/

Additional Practice on Khan Academy



Length Volume Mass
Part 3
. - 1 mi = 52, 1 = l1kg=2.21Ib
Standard Unit Conversion mi= 5280t B =dat =
1mi=1.6km lqt=2pt 1lb=160z
% 1 mi=1609 m 1pt=2cups 1lb=454g
The United States continues to reject the 1m=3.28ft lcup=8floz Time
universally adopted (and objectively better) 1ft=12in 1floz=29.6mL 1min=60s
metric system. This means you need to be able to 1yd=3ft 1gal=3.791 1 ir=EGimih
convert from standard to metric units. To do this, -
i ) 1lin=2.54cm 1L=1000mL 1day=24hr
you’ll need to know a few conversion factors:
1m=100cm 1kL=1000L 1year = 365 day
Example 1: 7 G Example 2 : Y . =y ‘
((Examp 520k, 220 P 19 days 7«9%@1_ S i Y ONIN )
(to cm) iy (to min) 104 Vot —

Example 3: A m
(to mi/hr) =

’ L 0g7 (i (‘:m e
T P O N S r

Convert each measurement into its indicated unit.
3.1) 2678 cmto ft

3.3) 5.1mitocm

3.5) 900 mL to qts

mi

ft
3.7) 1100 Zto 2=

cup?
min

2
3.9) 0.52 L ¢
hr

Example 4: }b/ HSHg |4 e 7
—_— K —_— . — / N ) B
\(to g/CmZ) ZS/Ln/f W™ * 2.8U0m 2 Stlean [l ] ﬁ)og 7/ em
( Practice:

3.2) 8 gal to pints

3.4) 22,647 in? to cm?

3.6) 12,080

3.8) 13 % into
S

3.10) 1.7

al . L
e into—
day hr

km

min?

min hr
— to
L-km

mL-mi

J\_

J
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QL"Z 1 PREFIXES Length Volume Mass
Conversions Factor | Prefix | Symbol
10 tera T 1mi=5280ft 1gal=4qt 1kg=2.21b
10° giga G 1mi=1.6km lqt=2pt 1lb=160z
Convert each 10° mega M 1 mi=1609m 1pt=2cups 1lb=454g
measurement into its 10’ kilo K 1m=3.28t lcup=8floz Time
. & " 20 A
indicated unit and 10 s ¢ 1ft=12in 1floz=29.6mL 1min=60s
= —
107 milli m
convert each answer = - 1yd=3#t 1gal=3.79L 1 hr = 60 min
into scientific notation. 10 fiero H — . F——
10_9 nano . 1in=2.54cm 1L=1000mL lday= r
10712 pico p 1m=100cm 1kL=1000L 1year =365 day
1a) 2,986,000,000 cm to m 1b) 2678 mi to ft
1c) 89.4 x 101%g to kg 1d) 9.78 gal to mL
mi cm
1e) 900 ft? to cm? 1f) 6847 — to—
hr day
1g) 12,080 L& into = skm . . m
’ day hr 1h) 10° — into—
L mL
mV %4 m km
1i) 700 —to — 1j X 107* = into —
) in ft i) 91x10 52 0 hr?
mL? L? min sec
1k) 0.52 —to— 1l 0,000 — to—
) uo k ) 98,840, km mi




Part 4

Exponent Properties>

Exponents be popping up a

f Zero Rule Product Rule Quotient Rule
0 — a
x' =1 x@. xb — xa+b x_ xa_b
(x #0) sk
Power Rule Multiple Power Rule Negative Rule

lot. You must be prepared to ) " 5 ) a1
simplify them to make sense \ (x)? = x4 (xy?)t = x¥CyPe il J
of the reality of the universe.
/ Example 1 Example 2 Example 3
o
. 1! _ n X 12
x4 x3 yﬂ:_} NV (x3y~2)%- X(q\{ H_ ’\{T_\' (—2b~5¢8)6 (o | \b?ﬁo ‘-\K\ bw
Example 4 Example Example 6 ]
-, T
\6 u 7 / \ (\\
£5 18,3 jr s 282\ 2 O /4 -l =
(3g‘5t8)‘3:*."i€$ { !21 . : Y? (a’d?) w*w) ( 6/ A
\ P o _d2fry=37 A) o (@d®? )T, 0(14\ ,/Q /
(Practice: )

4.1) 2x%y 3 (2x " 1y?)2

4.4) (2x3)7%(2x*)?

(g3F2)~2\ 2
Al ( (fg?)3

)

4.10) 4mn3(2mn) 2

-2m3k?

4.2) Tam—2k0

4.5) y2((3x3)yH)*

) 5a%d3(3b1d~2)?

(e2¢3)0 2
(ec3)‘1)

4.11) (

Simplify each expression. Your answer should only contain positive exponents.

w3 (

4.6)

18q3r
(673q*s)?

12)

(173b2)_1

;

(va3)=3

2 474—3

xy*z
x3y475

—4g4

(4k_2j4)2k3

(2jk)? (ki)~=3

(4y*Kk~H)~? 20.2:4Y(2i1,.~272 _2q°d" %077 ’
4.13) (Zk=1y) =3 4.18) 32 (31 e 4.15) ((2“1d3q40)2)
\

/
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Part 5
Operations with Scientific Notation

%

4

"o You’ll be exposed to big and small values frequently in this class so it’s important we

know how to math them. You will have access to a calculator at all times to assist you with these calculations,
however, understanding how to complete them without a calculator saves you time and energy.

Example 1

s -

(5 -10%)(2 - 10>)= 1O

(1.5 - 10%)(2 - 1073)= "4 10

Example 2.

=

Example 3

—(9 1072)(6 - 1075) = 77 .\0

AL

(2 -1010)
(4-10%) |

Example 5
(4 -107)2 ) -0 ™ %-\Oﬁ
\\\EE' 108) ~ 2.10% C

(4 - 105)2

(2-108)(2 - 10-3)

J N\

(Practice:

5.1) (4 - 10739)(3 - 10%)?

(18-1012)
(9-1013)

57) 2010712
’ 5.10716

5.4)

5.10) =(9 - 107* )(3 - 10%5)?

5.13) V4 - 100/25 - 108

Simplify each expression without using a calculator. Express each answer in scientific notation.

2) /(6 - 103)(6 - 10%)

5) (2m(8-1072))2

(3-109)(2:107%)(6:1079)
22

5.8)

(4_ 10 6)2

- V(4:10%)(4-10%)

V144-1016

5.14) W

(8-107)2
(2:106)(4 -103)

f(s -108)2
>-6) (5-109)

5.3)

(6 -105)?

59 (9:1073)

5.12) (10%3(0.5 - 10?)

2
5.15) (4-103)3v2 - 106

7
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Quiz 2

Simplification >

Simplify each expression.

/

2a) (8g%hj~*)(2j*hg?)

t?m
2c) (m3t‘3)

20 (5) (57)

4

2b) (2-10%)(5 - 109)

4.1012
(2-10%)2

(2-10%)2
J(4105)(4 -103)

2f)

2h) %(3 -1074)(5 - 107)3

2
2j) (2 - 102)3 (4 E 106>

2K) (2x3y™%)? 2) (4-105)72
V(4x*) (16 y©) (2-106)(4 -103)3
L




Part 6
Rearranging Equations

b

e o 7 The more we move forward in the class the less we’ll calculate numerical values. Instead,
we W/// focus on the effect changing certain quantities will have on other quantities. To determine this, you must
be able to rearrange an equation using algebra to solve for a given variable.

/ xample 1 Solve for m \ 5 2 Solve forv
TV =s5mu = = (\fe.C2L _
frg, (ol T 2 RRE
Vi
\J ] —
Example 2 Solve-fort—— Solve for g
1 Y ‘1 Tp “ o _ 4wkl
(TJ =(2n - >.~5/ « “"‘ "7 J =B
Y Har Ty ,
Example 3 ;] M Solve for b (/T( @
s OLL@ — 97+ o=\ =
2 ﬁ . — S\D CZ_ / b = 2 - T,Z{ (" — oz
N i e
B = =
N o )
— ——— =7
Gractice: o h
Solve each equation for the indicated variables
6.1) F; = G2 form,andr 6.2) mgh = %mvz for hand v
6.3) Ax = vyt + %atz forvyanda 6.4) v2 = vy? + 2adx for v, and Ax
Z
6.5)F, =—— forvandr 6.6) AE = Fd cos6 fordand®©
6.7) x = Asin(2rft )for Aand t 6.8) %mv2 + mhg = %kx2 for g and x
mv? m l
6.9) umg = foruandr 6.10) 271\/;: zn\gforkandg
- J
9
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Part 7 Dimension Variable SI Unit
Dimensional Analysis

Length Ax, L, x m

Physics deals with a lot of equations and Mass m kg

lts easy to get those equations wrong. Dimensional analysis is Time t s
your most powerful tool to determine an equations validity.

Velocity v m/s
Acceleration a m/s’
/ Example 1 Example 2 \
2 Force F kg-m/s?
o _L— L (E) = amAx Energy E kg-m?/s?
(
Lﬁ N kﬂ f/ — oLen OX Momentum p kg-m/s
S R
5 Bamle3 7 )
Cot\g §¥C’(\\ M . :
(Practice: )
Determine if each equation is dimensionally consistent.
7.1) Ax = vt 7.2) p=ma 7.3) E =ma?
7.4) a == 75) t="2 7.6) E = 2mat
m p
7.7) mE = 9(mv)? 7.8) amt = p*t 2 7.9) 2 = nF¢?
m
Determine the unit of the value C that makes the equation dimensionally consistent.
2 t
7.10) a = CEv 711)L=c¥ 7.12)a=CcE
2a m
P _r |
7.13) Ep = Cmalx 714) =2 715) 5 =C |7
. J

Additional Instruction from Physics Tutoring Hub




-

Quiz 3 Dimension | Variable SI Unit
Equations 5
Acceleration a m/s
Determine if the given equation is dimensionally Force F kg-m/s’
valid and solve for the indicated variable Energy E kg'mz/ s?
Momentum p kg-m/s
3a) v =+V2mar form 3b) m = E/p? forE
41l 2 FE
3c) t?=— fora 3d) x="2+22 forv
a F a

3e)t =21 /% for F

3g) E = maxcos@ for 6

. E
3i) p= Cma2

2
3K) Ep = C—

3f) at ==+ £ form
t m

Solve for C and determine the units for C that makes the equation dimensionally consistent.

3j)mtx = ¢ 22
E

31) \/% = Cmat? forC




Part 10
Sketching Vectors

)

A vector is any quantity that has both magnitude & direction.

Many of the quantities studied in physics are vectors. Knowing
how to visualize both size and direction is the first step to

understanding vectors.
Examples:

/13=40m,30°NofE

A

He =7
20"

A
v

d

Il

10m,20° W of S

A

\_ v

A

gi)

v

A

g = 100m,90°W0fI\h

A

A

v

A
N

[Examples:

A

A

10.1) R=2.5m,20°N of W

v

A

10.4) h =1.7 m, 40° S of W

A

A 4

—

10.7) K =5m, 90° E of S

\4

Sketch each vector in the coordinate plane provided.

10.2) Z =3 m, 80° W of N

A

A

A

4

v

10.5) F =30m, 45°Eof N

A

A

A 4

v

10.8) E =49 m, 45° S of E

4

3

A

\4

10.3) ¢ =15m, 70° N of E

A

A

10.6) L =200 m, -10° W of N

v

v

A

A

10.9) g =4 m, 20° W of §

v

\4

A

A

v

J

15
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% Corves® oraes o

Part 11
Calculating Components

;o

vector to be a right triangle,
components of any vector.

Examples:

All vectors can be expressed by how much they extend into the x &
y axis. These values are known as components. By considering a

trigonometry can be used to find the

C=wsS, S=%In

AR RIREN

C(ﬂr-m X=X S (\/\ﬁ(l‘»l‘fw\{c\\\\’}\é

) S\/L \/Xii \[Cos© ) \/\( = \/<ia ©

> ﬂﬁf\ i@ Cor O\un('sf

sinf = 2eP
hyp
adj
cosf = —
hyp

V= Vo3 , Vy =V S

/17=40m,30°NofE

|

o7 | M0 %0 Hosd
i o

a=10m,20°W of S

~ — 1A
(G0aso, 0¥ 7

o

or (~To L5300 §in 107

F =100m,—60°Sof E

2 1000560710052 @7

Z = 1}00m,90°Wofl\h

35|

S

100 | Z-\00¢50 | \O05-0L7

4

:> 1"00 ] o >

[Practice:

11.7) K =5m, 90°E of §

—

11.10) b =20 m, 40° W of

11.13) / =6m, 6°E of

11.1) R=2.5m,20° N of W

11.4) h =1.7 m, 40° S of W

Find the x & y components of each vector. Questions 1-9 are the same vectors from the previous page.

11.2) Z =3 m, 80° W of N

11.5) F =30m, 45° Eof N

11.8) E =49 m, 45°E of S

—

S 11.11) D =15m, 90° N of W

11.14) P =100 m, -15° N of E

\
11.3) C=15m, 70° N of E
11.6) L =200 m, -10° W of N
11.9) § =4m, 20° W of S

11.12) A =88 m, 12°Sof E

11.15) g =45m,5°W of N

_/

16
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Part 12
Calculating Magnitude & Direction

Since any vector can be expressed by its components, the
information about the vector's magnitude and direction

must be stored within those components. With a little
more trigonometry, we can determine these values.

Examples:

S Ot (B 6 ©-10c (3)
o O=C3.4°
A4 AN FE
o |

0- S3.04 |
@m @bm,% chw}

/ax;4m a, =8m w=<3-5>m k.,=-3m ky:1OYB
/ % \“{\{7 - Z «:C\L[/"‘ \r\\(q h C)%/)) ’ \D& [(\\[? = \@,"M M
. NG
3 'k;-/\ (

/Practice: N
Sketch each vector and calculate its magnitude and direction.
121) ne=2m n,=10m 122) my = -14m m, =20m 123)v, =0m vy, =4m
124) g = < =50,250 >m 12.5) ¢;=40m ¢, =—60m  12.6) r, =—-55m 1, =—102m
12.7)gx =10m gy = —-0.5m 128)d=<—14, —14>m 12.9) b, =120m b, = 210m

J

17
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Part 13
Vector Addition > Ry = Ax + By
R,=4,+B,
Since vectors have direction, you cannot add and subtract ] R | = ’ R+ Ryz
them without taking their directions into consideration.
Luckily, you can simply add their components together, - 8 = tan=2 <%X) j
X

since their components are always in the same direction:

Examples:
/Z:<3,6>m B=<4,-1>m 5=10m,30°’50f1:N
A+B B+(C | 24+ D
23y T TT AT €517 T,
n 307

= <_q Ig > :7@ f\%g\(9> r ( 5 '—)7 <3,Q\7 . <\O<03200]“\OS‘
=> A7
ﬁ/@ :> ((\fx?(d‘/ | >
- w
\

/F‘ractice:
For each question, add the vectors given. Find the magnitude and direction of the resultant vector and sketch it.

131)E=<-83>m L=<-5-2>m 132)§=<103>cm V=<-57>cm

13.4) F =< —10,—4 >mi K =<15,-2>mi

133)D=<22>in X=<44>in

13.5)Z =<54>m T =5m,30°EofN 13.6) S =< —6,—10>m [ =20m, 30°Sof W

13.7) F =8N,60°Nof E M = 10N, 20°E of N 13.8) 0 =5m, 60°Nof E P = 400 cm, 20° S of W

J

18
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Quiz 5
Vectors

[

19

Sketch the vector and determine its components. Sketch the vector and determine it’s magnitude and \
direction
5a)/f=10m,30°NofE 5b)§=<5 7 % am
5¢) C = 8m,40°W of N 5d) Dy=6m D,=-12m
S5e) E = 15m,80° S of E 5f) F=<—10,-8> m
Determine the magnitude & direction of the resultant vector, then sketch it.
5g)A+C 5h)E—D
5)C+E S))A+F+B




Part 14
1D Motion

%

Distance and Displacement are our basic tools for
establishing motion. Speed and Velocity are the rates of

change of both respectively. All of physics stems from a

d =distance d
@I length travele g = T
Ax =displ t s
xedlep serien ¥:
change in position U= —

from starting point

Xo

core understanding of these four concepts.
Examples: . A = Booak pes. — Tatie) (7°§. =¥¢ —
e ” —
A ball rolls 4 m forward in 2 s, 10 m backward in 4 A cart;tar;s AL = 9 m. It moves 5 Xd— 1‘:1m in5 .30
seconds, then 22 m forward in 10 seconds. set?on s, thento x =22 m in 2 seconds, thento x =-
m in 8 seconds. ———
Hictorca = 4410 120 =Bem)e=®" A=MeErir=leda=d) ox
; d = ~20 -0 = .
Dot = 410 <22 =B AL -
g -0 - & 3 9o = §+2 4+ = \5s =
N L | AP T3 V=3
MX-— g ) 5 - > ) T — e - = S: g r", =\ M
V= T SNeleis S=% =78 7 : >
(Practice: \
Find the distance, displacement, speed and velocity in each problem.
14.1) A car moves 3 mi North then 11 mi south, which  14.2) A swimmer swims 100 yds forwards in 35
takes 3 hours. seconds, then another 50 yards forwards in 10 s.
14.3) A boat moves 10 km west in 2 hours, 1 km east  14.4) An airplane travels 600 mi north in 4 hours, then
in 1 hour, then 4 km west in 2 hours. 1000 mi south in 14 hours.
14.5) A train travels from 400 mi Buffalo to NYCin 10  14.6) A ball starts at x = 0 and travels to x = 14 m in 2
hours. It then makes the return trip in 8 hrs. seconds, then travels to x = -42 m in 10 seconds,
then travels to x = 2 m in 8 seconds.
14.7) A man starts at his house and walks 150 m 14.8) A girl runs forward at 5 m/s for 14 seconds, then
forward in 70 seconds. He then runs backward walks backward at 2 m/s for 20 seconds, then
for 20 seconds, ending 50m behind his house. sprints backward at 8 m/s for 5 seconds.
20~ J
Additional Instruction from Mr. Williams



Part 15
2D Motion > / \
2
- y

~2 R|= [R2+r
q'= t | I - X +
In the real world, objects are not limited to moving only — R
Ax o
forwards or backwards. In this section we examine how to B =" 6 = tan R_
analyze motion when an additional degree of freedom is added. K t x /
Examples:
e R
@ A man walks 50 m North in 5 seconds, 40&m west in 8 @ s
seconds, then 20, m South in 2 seconds. :‘.5%9*370 ]
XG0 20> = k=15 18292 f 4
Rl \\Q G — - - 0 = ’73(} S ?
S=%-"Yg - V= L. SOAS SN =D '
@ A hiker moves 4 km South, 5 km West, 10 km North, 8 |
_km East then2 k ours d=79\ \B
\@ =% [=6m %La \Shr
- & &2 :l
<=3 _ZQ/(S =>[< J‘Bkm!ﬁ\ V= 2. 2 2v=3Y }

[Practice: )

Find the distance, displacement, speed and velocity in each problem.

15.1) A cat moves 3 mi North then 7 mi East, which 15.2) A hiker walks 5 miles north in 2 hours, 3 miles

takes 1.5 hours. west in 1 hour, then 8 miles south in 3 hours.

y y
v6' 61
= >
3 3
24 F:

H -1 : 3 H

R G R I O W I 6543210 1233 56 x

|2 O f; 31
.3 -3
~ ~4.
i &

15.3) A car travels 6 m South, 3 m West, 9 m North, 15.4) A dog runs 4 m West, 3 m North, 2 m West, 8 m
then 5 m East. This takes 10 seconds. South, 9 m East, then 8 m North. This takes 3 s.

1234356 6-5-4-3-2-10 1 7 3456 x

15.5) A woman starts at (O m, 0 m) moves to (0,-5), to  15.6) A man starts at (O m, 0 m) moves to (5,3), moves

(-3,3), then moves to (4,3). This takes 20 s. to (-4,3), then moves to (0,-4). This takes 30 s.
-
«C’v-i"\-d'é‘aﬂ.d; 12345586 1% 6-5-332-100 X2 3456 »

\_ : | Y,
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Part 16
Word Problems

N

L Much of physics is being given a
situation and asked to solve for some unknown value.
This is an exercise in identifying what is known and using
the correct equation to solve for the unknown.

Examples:

d d

s =- t=— d = st
t S

L, Ax Ax .,

vV =— t =— Aw = 1t
t Y

-

\
A train is traveling at an average rate of 30 km per A cow runs at a velocity of 5 mi/hr to the west. How
hour. How far does the train travel (in mi) after 3.5 hrs. long does it take the cow to move 30 m west?

g \\;ir? S:& = & St 7& ’ZO\m 35 \/:’gr’\'\/lm‘ \/ = 59“” ”5:;:‘”_,;\{— ”‘W’Smi\'\(

A%: ..‘A{/Om \)< ’ = O \

E=39% ,7(9 O@km = /;’:\,\>Q Ax_:_?t: 20

9\ ¢ ‘Og% LY Q ((“»CD <O €=t “FHom fue

i logn = el Voo =Me0%m | 1= D003 T br
J

Practice: )

Solve each problem for the indicated quantity.

16.1) A car travels at 18 km/hr for 0.8 hrs. What is 16.2) A ball rolls at a speed of 2.5 m/s. It rolls 25 m
the cars distance traveled in meters? forward then 1800 cm backward. How long does

this take?

16.3) A plane travels 18 mi North then 22 mi East. 16.4) A car travels once around a 200 m long circular
This takes 5 hrs. What is the velocity of the track, taking 12 seconds. What is the car's speed
plane in m/s? and velocity?

16.5) A ball is rolling at -2 m/s for 10 seconds. It’s 16.6) A boat travels at a heading of 20° E of N. After 2
then kicked and travels 100 m forward, which hours the captain knows his x-displacement is
takes 20 seconds. What is the ball's average 3,000 m. What is his y-displacement? What is his
distance, displacement, speed, and velocity? total displacement? Total velocity?

16.7) A woman sprints at 5 m/s forward for 25 16.8) A pilot flies at 100 km/hr for 2 hours at a heading
seconds then walks at 2 m/s backward for 2 of 30° S of E. They then turn and fly at 150 km/hr
mins. Find d, Ax, s, and v. for 2.5 hours due West. What is the total

displacement of the plane?
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Quiz 6
1D Motion

4 )

Answer the questions about the following situation:

End Start

O O

A sprinter is training for the Olympics and is doing some practice runs. He starts by running forward 2.8 x 108

Gm, which takes him 22 seconds (Part A). He then takes a break for 30 seconds to catch his breath (Part B). He
then turns around and runs back towards where he started, but ends up 244 inches past that point. He makes
that runin 1.2 minutes (Part C).

6a) What was the sprinter’s velocity (in m/s) of Part A? What about in (ft/min)

6b) What was the sprinter’s velocity (in m/s) of the Part B? What about in (cm/year)

6¢) What was the sprinter’s velocity (in m/s) of the Part C? What about in (mm/hour)

6d) Would the speed in Parts A-C be any different than the velocities you found?

6e) What was the sprinter’s total distance traveled in um? Write your answer in scientific notation.

6f) What was the sprinter’s total displacement in Gm? Write your answer in scientific notation.

6g) What was the sprinter’s average speed in m/s (over the whole time)

Axy + Axg + Ax,

=y

6h) A student derives an equation to determine the average velocity: Vavg =
Rearrange the equation for Axg

ttotal

6i) Is the equation valid (does it correctly relate these quantities this way)? Support your answer.

23




Quiz 7
2D Motion

24

/

Answer the questions about the following situation:

Kathy goes for a jog around the neighborhood as shown in the
diagram to the right.

The time it take her to complete each section is given below:
A=0.5hrs B =1.25hrs C=2hrs
D=1hr E=0.25 hrs F=3hrs

Note the scale of the graph. You may express all distances in km and
times in hours, unless otherwise indicated.

7a) What is Kathy’s displacement (magnitude and direction) during section C?

7b) What is Kathy’s displacement (magnitude and direction) from sections A through C?

7¢) What is Kathy’s velocity (magnitude and direction) during section D?

7d) What is Kathy’s velocity (magnitude and direction) during section F?

7e) In which section (out of them all) is Kathy’s speed the largest? Smallest?

7f) What was the total distance traveled by Kathy?

7f) What is Kathy’s average speed over the entire time?

7f) What is Kathy’s average velocity (magnitude and direction) over the entire time?

-




