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“Iin physics, we say that if you have done work ,ENERGY is transferred to another object or changed
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Energy Type

Definition & Example

Kinetic Energy

Mechanical

The energy of motion of objects that are larger than atoms and molecules. Any
object that is moving has mechanical KE

Radiant

The energy of electromagnetic waves that travel or "radiate" from an energy source.

light bulbs (radiate UV radiation, visible light and infrared radiation)
the Sun radiates the entire electromagnetic spectrum (solar energy)

Thermal

Commonly known as "Heat Energy"; Energy of random motion of the particles tha
make up a substance. particles of matter are always moving

Electrical

Energy of electrons moving along a wire or other conductor. A load (any electrical
appliance) changes the electrical KE into another form, such as radiant energy (ligh

bulb)

Sound

Energy of vibrations or disturbances of teh particles that make up matter. Travels
through substances as a pressure wave. As the wave passes, particles vibrate + collide

Potential Energy

Elastic

Energy stored in a stretched or compressed object, not just an elastic band or spring.

eg. soles of your shoes, tennis ball + racquet

Chemical

energy stored in chemical bonds. much of human society relies on the chem PE
stored in fossil fuels.

eg firefly: CPE--> light

Gravitational

energy due to the position of an object relative to a reference point, such as the
ground.

eg. aroller coaster at the top of a large hill has more GPE than it does at the bottom

Nuclear

Energy stored within the nucleus of an atom. Nuclear processes can release an

enarmous amount of Pnergy

eg nuclear power plant, radioactive decay

Electric

energy stored by a separation of positive an negative charges

an electrochemical cell, or battery

Magnetic

A compass needle moves beause it's magnetic and is attracted by Earth's magnetic

field. If you prevent the needle from moving, it has magnetic PE, because it now has

the "potential" to move.
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What is Kinetic Energy?

O [/l N Q‘h C EWCLI (KE)IS the energy of an _( )b héC+ asa
result of its _ (Y\O h Cz("\
O The name comes from the Greegﬁord “kinesis” mea_mng Moh (:r\
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W = M'S

O The SI unit of mass is the K- 1‘ ‘O%Yam , abbreviated
O BE CAREFUL! Mass is NOT e SOME_ as W€ O\h‘I‘
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O The greater the mass, M€ Co_ s required to change its motion

O Example: it is easy to catch a feather with a tiny mass, but very difficult to catch a piano with a

much higher mass q
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we need to @1 L- (9.3 C(C,o\,to it £ 4
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O The SI units of velocity are W\QAU(S 1}2@( SE(C{(‘ , abbreviated ") /IS m™m . ad
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Calculating Kinetic Energy

O The formula for kinetic energy is:

oo
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Tips for Usmg the Formula
O Remember from math that there is a correct order of operations @m&&
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Reminders for Solving Calculations

1.

Follow a three-step method: 1) formula, 2) substitute values into brackets and perform
calculations, and 3) write out the final answer ( ?u"i— cA OX o o
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What Does the Formula Mean?
O Remember that the kinetic energy of an object is the result of the force applled toitjn order to

prtitin MOTION) (or to change i35 mohen

O The amount of force required to move an object depends on its _mg and the ?

\[€ tOO\ Ezof the object, and this is why the formula includes mass and velocity — 2 ﬁt’ ‘R MmN
00 Notice that th&KE of an object depends on its __ ~J€AOGCa ‘Lb\ Mﬂle number

multiplied by itself)

O This means that an object travelling a 2 m/s has
! I times the kinetic energy of an object
travelling at 1 m/s (because itis_dow dﬁ.f the 1k

velocity)
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O The formula can be changed around to solve for mass or velocity like this:
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Summary of KINETIC ENERGY

Kinetic energy (E,) is the energy of motion, which may be in any direction (like vertical or

horizontal), or spinning motion. To calculate the Ey of a moving object, use the following
formula:

E, =2 mass x \.relozzitw,|r2 or E, = mv?

Steps for solving energy problems:

2 -
L Drogram . LN varrades do oo Nave ty:;dr S 5
2. Cyhoose W veraom o KE farmukia L-[UUA )

5 Sobshivie (n values and solve
LNGy corprect c:rd:iro~? dy_era“h‘onﬁ (bEDMﬂ'ﬁ
W—N\/\"M

Where:
Mass (m) is measured in kilograms (kg)
Velocity (v) is measured in meters per second (m/s)

E, is measured in joules (J)

Note: To earn full marks when solving science word problems,
you must Show your work:

. State the unknown value. (What are you asked to find?)

. List the information given in the problem (all the known values)

. Identify a formula that may help you solve it.

. Manipulate the formula so that the unknown is on the left side.

. Substitute in the known values.

. Calculate the answer. (Yes, now you may pick up your calculator)
. State your answer with the correct units

NOoO o ODN -

Example Problem:

Roger Federer serves a tennis ball with a velocity of 35.0 m/s. If the ball has a mass of

0.150 kg, what is the kinetic energy (Ey) of the ball?
Known Values:

m = 0.150 kg,

v=35.0m/s

Formula: E, = 72 mv?

= 0.5 x 0.150 x 35.0°
=0.5x0.150 x 1225

= 91.875 (not rounded)
=91.9 J (rounded, with units)



Assignment #1: Complete the following
worksheet in the space provided below

Science 10 — Physics Name: V—-E\‘
Date:
4.1 Worksheet

Part 1 - Position vs. Time Graphs. Hint: for all questions, moving to the right/east is positive (+) and
moving to the left/west is negative (-).

1. Use the following position-time graph showing the motion of a gymnast on a balance beam to
match each descriptor below with the corresponding part of the graph. Each part of the graph
may be used as often as necessary. Assume the centre of the balance beam is the reference point

(origin).
78
A\N
4 E
© % ® 3 t
S | —>
4

ALANVAL N
C«_' a) She stands still for 3 s.
_E__b) She moves even faster to the right for 1s.
B_ c) She moves very slowly to the left for 2 s.
_ D d) She moves more quickly to the left for 4 s.
L e) She ends up 1 m left of the centre of the balance beam.

A\ f) She starts 2 m to the right of the centre of the balance beam.

2. Use the following position-time graph, showing the motion of
two runners, to answer the questions below.

a) What does the y-intercept represent?

ThQ POTIKION TR The YNANLT STASAS
b) Do the runners start at the same place?

NO -~ Runner B SKarts Cifdnar 0naad

¢) Atabout 2 s, which runner is running faster? How can you tell?

|
M 3, Renrer RS (unning FaSTer, Cine ] —

Position (m)

: 1 2345678
hQe pOVIIOA Y Ur\hf\g?«\g More Auilcly [.‘n'\lbfl) Time (s)
d) What occurs at 5 s? '
Roth (inALS e ok O Samg polinon

e) At 10 s, which runner is ahead?

Ruaner A

9

10

10



3. Use the following data table, showing a car’s recorded positions over 7 seconds, to answer the
questions below. Assume 0 m is the reference point.

a) Label the x-axis with Time (s) and the y-axis with Position (m). Use the grid to plot the data points
from the data table. Draw a best-fit line through the points.

Time (s) Position (m)
0 125

1 100

2 79

3 20

4 25

5 0

(1] =25

7 =50

b) When was the car 50 m east of the reference point?

R S LONAS

¢) What was the car’s position at 1 s?
\O0 ™ Qask

d) Where was the car at 5.5 s?

-1 3 m (\5m wut)

Yi

125

100
75
50
25

Posicvon (m)

x Time 1y

e) Describe the motion of the car during the time interval 25 - 4 s.

T (ar \S MOVIRG  WLRTNA A Townds O (Xne or‘».D'm)f

Wit K (ORSY ARY \JMQU\\J.

4. Draw a position vs. time graph to represent the following scenarios. Title and scale the axes!

a) A stationary object b) An object moving with constant velocity
A
B 0
—
~

$ T ¢ N
. . J ¢ R, ANY ling increasno
_—g ANY N ON\ Q. ﬁ O Aalrqus ng
o (ﬂxuesn‘i WAVL XQ bR m) 0 CONSuly (same Sloge)

pownaion =0 R ;

TN L‘a)

Tiwe (s)

AL/



Part 2 — Use the data table below to create a graph of velocity vs. time for a car with a mass of 852 kg.
Use the graph to answer the questions below. Don’t forget to show your work in the space provided.

Time | Velodity .
(s) (m/s) 14 -
0 0 12 1
2 6 EE 10
3 14 z 8
5 14 % R
- .
8 2 4
2 -
10 0
0 Ll L] L) L] .
0 2 4 6 8 10
Time (3)
5. What is the kinetic energy of the car at time 2 s?
=6 (18%) | e= 4w’ | LE= 153D

m= §53 &y (3s5)

e =4 (x5d) L6 | |Le= 15 336)j

==
YE = l} L‘EB})U)L) !. (011.57(\0“?)
6. What is the kinetic energy of the car between 3 sand 5 s?
g= \4 ™y sk e = Jz N | WE = ¥34ny

™ §9) by Lbs¥)

LEg=2

wE = %L%‘:}Uq}‘ | \15:%34%1[
[1 —_

K- J
€= 1wl (Qr 8.3%10%))

7. What is the kinetic energy of the car at time 10 s?

= O™K
LN XD &
| & T

(3s.4)
|

Ke- ,‘La o
e = 1 () (o)’
‘K-E - DT_\

12
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Part 3 ~Word Problems

8. A girl is riding her bike at a velocity of 12 m/s. She weighs 55 kg and her bike weighs 22 kg.
What is the kinetic energy of the girl and her bike?

V= D ™5  (2s%) e = .Lam“ | WE= S50y
\
™T Wy r kY Ce= L 139))° \ e:-554Y T
v
- F1 3
19 ) e =2 (33)0My) ) oc B5%10%T)
(g = 7 d |

9. Two objects were lifted by a machine. One object had a mass of 4 kg, and was lifted at a velocity
of 2 m/s. The other had a mass of 2 kg and was lifted at a velocity of 3 m/s. Calculate which
object had more kinetic energy while it was being lifted.

v= ¥ My (AsY) v= 3ng (Lsh)
‘-—E"lj Y..E:?
CE= ymy” ez 3m | [CE= AT
e= L Mm | ce= L LI 1 M’\‘ -
L€ Lo
Le= -‘—?LU\HH) | XE = _%mm) \ —_—

10. A moving dog with a mass of 34 kg has a kinetic energy of 25.J. How fast is the dog running?

e ——

MMy ) | vy ke | oy- TE g o
. - LML - \ |"‘ LSt
E =T (AsF) oo
yis: e — VSN IS
- ﬁ Lk \
';‘Ui“\) | N LAY |

11. A falling elephant with a velocity of 35 m/s has a kinetic energy of 1500 J. What is the mass of
the elephant?

= J M411
- e | m= D00 | M a8
4= 3% ¥ L}ﬂr] = - — =
V€= 15007 (s¢) = 3008 (fm= 3 M)
~— 2 = __—__.\50(} ™ .._..—,“'QD \
o A (35)’ WS

3



12. If a falling water droplet travels at 11 m/s and has a kinetic energy of 0.0096 J, what is the mass
of the droplet?

Vo Ny LY mo T | Mz 0.004b

\
€= 0.00a ¥ (3s¢) -%v’ \ 5 (\d1)

N AT | N

= O0.00%4 M=  0.00%

% 0.9

W\ = 0.000\%%6.-.

A%
)

| — _
lo~ = 0.000WL%9) (or Lbx\0™ )
13. A box hits the ground with 32,000 J of kinetic energy. If the box was traveling at 40.0 m/s when
it hit, what must the mass of the box be?

YS= 320007 (21%F) wo  CE | w= 39000

V= M0.0 MYy (3sY) Ly ‘ ¥00
N

w2 ™~ 3000 10

| 1
Loy | m=Roxoly)

- 3)000 |

5 (\e00) |

14. Schwab is shot out of a cannon. If his mass is 68 kg and he has a kinetic energy of 706 J, how far
does he travel in the first second after leaving the cannon?

- ¥sh

we by g DSV) =3 e J 20 Fuy. .
LE = 30bT (339 ™ |

N . —_—191 NZT MSHLY- -

L () | ER WY

N T f_f_‘:)_&_
\5 3Y \

MLb o™moan T Uirsk secand oVkes
\QM'\Nj D CAnnoOn.

NN S v/ STAW
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entidal erlergy is the energy S OﬂED AN dQ_, of objects because of their

9 6»] h () | stresses inside of the object, or their charge
O The name means that PE stored inside of an object is not useful until itis _« € i‘eﬂsed and

""mnS(.‘o Y 'nnf'Et into W(moﬁnn, heat); in other words, it is the

2 p0%en a0 to create other types of energy

O Example: a stretched bow contains potential energy that is

?Eé ¥E \rgl_,e@;.@d_when the archer releases the bowstring, this
becomes \f.ll ﬂﬂhC € Wnﬁ‘- !' in the arrow

O There are several kinds of PE, in Science 10 we will focus on the PE
of objects in EO("'\"(\‘:) %(CLLJ l‘]"‘-?}'
O the SI unit of potential energy is the \\OUM_ | abbreviated )
. o
“leds fas¥x. . e
Acceleration i g Newln's 1*7 Law

Objects cannot instantly change their velocities due to inertia (which is the resistance of objects

O
against changes in motion, remember)
or clemahm\ : change in
-

O Instead their velocities must change by AW QEUSINE,

J
velocity over time is called mw Cr\ . measured in M*Q‘Lers T)Qf € Cﬂ'l
leauared

TAN
t ()5
O Example:. as a rollercoaster climbs up its velocity deCI’fU.SfS , when it rides
ywn  down its velocity ] ﬂ(,m% , and when it coasts its velocity is C O‘I’-IS_\VC&

N
=k B _
@qelocﬁb* B \relou'}ut(i
62

- accelerahicn (:) veloudkn ¥ c ot
'S NEGATINE -a;c(:d\‘b [ acahahm:gf
do s Yosih

alﬁu:ig_:
x t

ey



cint= i‘E;C»\Qr(_‘_Q_,
/{-’ Wﬁw: " -0)

O Rememberthat mass is the OLMOLﬂ+ Op W in an object
O All objects with mass are a ﬁYOLC'\Gd towards each other by a force known as %( GO\ L}
the larger the masses the ["\O/A(> that they attract each other
e S
Qﬂh ¢ Uni Ve : we are attracted to & of the e_‘
masses in the universe and they are attracted to us . r
really only experience ON€._strong gravitational attraction towards the nearest and largest
mass [ _n'\*E. Eﬂlﬁh )
ob’atr}
O All objects with mass are attracted dOUJ T\bUGY(I S toward ?
the Farth's enormous mass by gg@f % (actually towards
the center of the Earth) i -
O This causes all objects to accelerate -\omard‘_') ‘-M'\L Ear'}h P?ﬂ '
in what is known as the acceleration of gravity ( q .8lm | S e d _“—‘—i e
O Despite what common sense tells you, the acceleration of gravity (%eﬁ ‘\J‘O \ WC\
m TY\(}‘JS : all objects accelerate towards the Earth atw SOW0 Q‘\e,

Mass and Gravity
O i};mis the only force we are aware of which acts over the
O Gravity's attraction becomes m-ea'(.tW' the W two objects are apart, so we
Acceleration of Gravity :
2
O Example: if you dropped a piano and a mouse from the same height (in a complete

vacuum) they would both land at the same time

Height nowed mucih ?0‘\"@!"\?5\,
O The height of an object above the Earth’s surface determines ALY 'ﬂ:,_ (4 “\Uno € |>
within the obje
O The %‘f\@:‘b the height above the Earth’s surface, the o ?6 an object has

because the aceeleration of gravity will act on it for a me time and it will gain

more and more kinetic enerey (.f)c'u'-n:’ e “Eﬂ!*‘ﬂ 4—.-4;;:1?_ \s j-L

nore Xinelic energy.
O The ST unit of height is _ € Wf: . abbreviated I'Y")

ayer Y.E-
Yoot AL H'*rw

naS hﬁ'gﬁﬁf

which abject has the higher PE?

same MmusSS

cSaML aocdm‘hm
(en Eqr“'\-h)
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Calculating Potential Ener

O The formula for potential energy is:

= ‘N gg ~ £
?6 mg@ 0O misthe ﬂgSéa%fct}]'neoh]ectm; .?é-' O_:‘: DN _s

O gis the' . of gravity in Jdt At = S
‘ isarwavs 9. Y| "s? en -""*h)
MM? O histhe h‘ﬂﬂh in_M
O PEisthe PotenhoQ EMerifin
What Does the Formula Mean? . / \ N V‘o'
O On Earth, the acceleration of gravityisa _( mS‘\O.Fﬁ' (it never changes) ?E ‘JU' [ 'r\* {?
\
O PE changes linearly with the height of the object, so an object with _( |0§ 21 zk § the height has ,» ‘)’r(a_:, &h
&) ‘{ the PE, V:L the height has l} 2\ the PE, and so on: J v

IE)YI']‘
?Ef’mgh b= 4O 5 \C—\mafﬁ ) Cmst%ﬂa

pE= 50 ; /_?
pE= 207 J\“'Lh an?{n 'H*E,qf)hjl‘) ?6 el o

PE=10J \ PE:QJ
n=0 —>w- O B P m- ‘40. - ggound = Gem

4

O PE also changes linearly with the fTIHE , 50 an object with dﬁu!if _ the mass has
C\Od&: the PE, m the masshas Ty | the PE, and so on:

._-—-h

"L’Pe &

o)
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Tips for Using the Formula

ulﬁph‘ca

bab so there is no

O There is only Oﬂ{’_ GPQrCLMn this formula (YY)
order of operations to worry about > 5—3

O Remember that the acceleration of gravity is always q. ‘

SJ

something that you need to calculate

on Earth, so this is not

[pracTicE
of a

Practicd; What is the potential ene;
62 kg man whe a iglrtightrope?

0.00235 kg held at 276 m on

Practice: What is the PE of a penny with mass

Eiffel Tower?

the top deck of the

M= 6 C0ATks!

m= L ‘ = ymae\M
) é:n:hﬁ' e e n= 22um
n=115 " oe: (02 N)EH) o A Fims
—~ Q. .%Im|s? ?t o -
07 =M Y Dpa252a11 5T PE: 7

| PE=(0.00335)

: PE= L. Poan|

PE= men
(a3 (210)

eJ
T_ 2¢(.

L]

PE=7

e 0360

‘\?E= 25%0°T = 3p0 0003 |

asf’,

Other Versions of the Same Formula
[0 The formula can be changed around to solve for mass or height like this:

P

PE= N

an " PE - Y€

Gl ™9

m:

__Pﬁ:_h
J’"‘b )

O For both of these formulas you will find it easiest to solve the df 'ﬁom;mjff (bottom

r of the fraction) first, and then AN the PE by that result ale. ' ) ) "~
pracTice orae P

o)
)
BQ

Practice: A 6.21 kg vul has a potential energy of Prac_:l:ice: What is the Inass ofa sk'ydiver waiting to
4.4 X105 JQOW}J@ ) iy it soaring? jump at 3800 1;‘2211 fol;?]?nhal energy of
m = bg‘kﬁ n= PE =" = Y&
Oy= G $\ mls P h"’JjOO»; ho
.7 =9%Imls ) .
;EL' 4Py 7E= 3.2010')  m=/(%.2LX\0 )
(2800 = 2-1)

200mor 1@ x10°m) m=o1.45...| .-
’1—— 2= .

C:
S = U .4 xIo°

on ¢
Q.4

T8 |
Fh-‘- ¥ kS o B 1x10 K\c-.)\

= 49490 000

()
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SUMMARY of POTENTIAL ENERGY PROBLEMS

Gravitational potential energy (Ep) is the energy of a mass due to its position in a gravitational
force field. For example: when you hike up a hill, you are moving your mass away from the
center of the Earth. You are lifting your mass up inside Earth’s gravitational force field, and that

means

that you could fall back down in the future. Because your mass now has the ability to

make things move (you falling) , you have more potential energy. You gain E, as you climb.

To calculate the E, of an object (relative to a place where h = 0), use the following formula:

Where:

E, = mgh

Mass (m) is measured in kilograms (kg)

Gravitational field strength (g) is measured in newtons per kilogram (N/kg)

Height (h) in measured in metres (m) [note: height is measured from some place where
we have decided the height is zero]

E,, is measured in joules (J)
Note: To earn full marks when solving science word problems, you must Show your
work. Please refer to the problem solving steps given in class. Don'’t forget to convert
units into the proper base units before calculating.

Example Problem:

A ball of mass 1.30 kg is thrown upward and reaches a height of 24.0 m above the

ground. What is the potential energy (E,) of the ball relative to the ground?
Known Values:
m = 1.30 kg
h=24.0m
g = 9.80 N/kg (on Earth)
[we can assume we are on Earth unless otherwise mentioned]

Formula: E, = mgh
=(1.30)(9.80)(24.0)
= 305.76 (not rounded)
= 306 J (rounded, with units)
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| Homewerk?)

Assignment #2: Complete the following
worksheet in the space provided below

J

Part 1 - Use the data table below to create a graph of height vs. time for a model rocket with a mass of
2.45 kg. Use the graph to answer the questions below. Don't forget to show your work in the space

provided.

= 140 -
me .

(s) Height (m) 120 -
o o __ 100
1 30.00 :_z« 80

(/_ 120.0 .E’ 60

T

7 100.0 40
9 40.00 20 -
10 0 o

Time (s)

1. What is the potential energy of the rocket at time 4 s?

m= )Wy (3 PE = Mgk | PE= 8%0 73
n= AN (3% = (2.99)(AW(0.0) 1V (or a.mxmﬁ)
K= (390.0m (WsY) el }%%L\\‘-\ |
2. What is the potential energy of the rocket at time 7 s?
mz YUY () PE = Mgn
52 ARy mvp (3W) = (Qus)(Aniano)
W= \00.Q  (ush) = duo.MY
Part 2 ~Word problems - }.H(}X\O‘T
3. A box with a mass of 30 kg is sitting on a shelf 3 m above the ground. What is its potential energy?
m= 30 kg (1 sk) PE = man | PE=A007
9= g™y (Bsh) = (30¥a£)3)
R 3 (\s©) T %4 \
4. Arubber ball has 150 J of potential energy and a mass of 0.254 kg. How high is the ball off the
ground?
= 1503 (280 | L= Pe 1 K60 \ARE-
m= 0.3 &y (339) g l W= 6.0X\0'm
9 A\ g (359 = S0 |
W 2 lo.3sw)(ag)) 1
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. A pole vaulter at the top of her jump is 5.90 m above the ground. If her potential energy is 4042 J,
what is her mass?

W= SA0m (3 8] we PE | m= §5.385...
PE = YAYyT  (ush N | m= 854
g = A.8Imyg (3V) = Hawy *

-9
™= i
. In 1993, Cuban athlete Javier Sotomayor set the worﬂ [‘3 fnr]’ngh jump. If his potential energy
at the top of the jump was 1970 J, and his mass was 82.0 kg, how high did he jump?

PE = \A3F0T  (3%4) w= € 1 R=3.uY%a. ..
me ¥hory (s TR S 2
3T AR\ M) (3s¢) = 130

W= ?

. A can of spinach with mass of 0.14 kg loses 28 J ? ten 1a| enlergy falling off of a shelf. How high
was the can before it fell?

™I Q.M kg (3 3F) he fE | RE D03RA.
°t = 387 (3 s9) ™ "' K= 2.0%X\0"'m
9 = .y (3sK) = 2% \

W= 2 (0.1M) % )

. In alab activity, a group of students measures the velocity of a model car at 2.5 m/s at the bottom of
a ramp. The car’s starting position at the top of the ramp is 1.00 m above the floor.

a. If the model car had 2.35 J of potential energy at the top of the ramp, what is its mass?

PE:- 3-397 [(3wW) mo PE ' = 0.334%. -
= L.o0Om  (34) 9w l -
f] =10 ™ (350 o 3% | ~= 0.340 ¢y
b. What is the kinetic energy of the car at the bo%on) L}t‘ﬁ¥ ramp?
LE"} "L‘c:—au\\l" \ KE =0 A4a3b..
= Q.33 (g v . €2 0357

Vi

V= 3D L3s%) -!3 [Q)-;'H)LBS) \

¢. The energy of the moving car can be converted to heat due to the friction of the wheels on the
ramp. The difference between the potential energy of the car and its kinetic energy at the bottom
of the hill equals the energy lost due to friction. How much energy is lost due as heat for the
group's car?

Ehfu‘w wsk = Y.MO - 03y
= L7
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paRtT c-scientific notation

Reqular Notation (RN)- The standard way that we write our numbers.
Ex: Two Hundred and Eight Million is written - 280,000,000.

Scientific Notation (SN)- A shorthanded way of writing really large or really small
numbers. In SN a number is written as the product of two factors.
Ex: 280,000,000 can be written in scientific notation as 2.8 x 10°.

Second Factor

2 8 10 8 Is always a power of 10.

@ x The power of the exponent
First Factor tells you how many places

A number that is ‘—'—, ‘_'_, to move the decimal point.

between 1 and 10 The sign of the exponent
It may or may not tells you which direction

be a decimal. to move it.

Regular Notation = Scientific Notation

If Decimal is moved left If Decimal is moved to Right
Exponent will be positive Exponent will be negative

Regular How to Change Scientific
Notation Notation
Move the decimal after the 4 and before the 2
420,000. That is 5 places to the left A2 x10°
Multiply 4.2 by 10 to the 5™ power
Move the decimal after the 7 and before the 3
735,000,000. That is 8 places to the left 735 x 108
Multiply 7.35 by 10 to the 8™ power
Move the decimal after the 8 and before the 9
.00897 That is 3 places to the right 897 x 1073
Multiply 8.97 by 10 to the -3™ power
Move the decimal after the 1 and before the 4

.0000014 That is 6 places to the right 1.4 x 10°°
Multiply 1.4 by 10 to the -6™ power

()
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Scientific Notation = Regular Notation

If exponent is Negative
Move decimal to the Left
Add zeros where needed.

If exponent is Positive
Move decimal to the Right
Add zeros where needed.

Scientific How to Change Regular
Notation Notation
7.5 % 10° Move ’rheE)f:lpe(z:?i:l-:- :SSEI(:S;LISViOS}he right 750,000.
3.8 x 10 Move +heE EZT;ZT . glisélls,vio4}he right 38,000.
12X 107 | e Focimal 3 piaces 1o fhe left. 0042
ISIXI0% | e i e | 00007S!
(fpracTicE
Change from Regular Notation to Change from Scientific Notation to
Scientific Notation: Regular Notation:
1.) 45,000 4.5 x10* 1.)9.46 X 10°° 00000946
2.) 9,000,000 9 x 10° 2.)25x 102 2500
3.) 7,450 7.45 x 103 3.)1.6 X 1072 016
4.).0000378 3.78x10°7 4.)4x 107 400,000
5.).05 5 x 1072 5)7.25x 10* 72,500
6.) 670,400 6.704 x 10° 6.)3.2456 X 1078 000000032456
7.) 7,070,000,000 7.070 x 10° 7.)6x 1073 .006
8.).00000089 8.9 x10~7 8.)9.7 X 107 97.000.000
9.).18900097 1.8900097 x 10~1 9.)5.06 X 10~* 000506
10.) 570,000,000 5.7 x 108 10.)8 x 10? 800
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Assignment #3: Complete the following
qﬁm@?@kb worksheet in the space provided below

CONVERT EACH NUMBER IN
SCIENTIFIC NOTATION TO REGULAR NOTATION

[f exponent is Negative
Move decimal to the Left
Add zeros where needed.

If exponent is Positive
Move decimal to the Right
Add zeros where needed.

1. 2.47x1073 0.0247 7. 4.5x107° 0.000045
2.9.3x107 93,000,000 8. 5.5x10° 380,000
3.85x10°° 0.000085 9.6.3x10! 0.83
4.2.07x10°¢ 2,070,000 10. 1.98x10* 19,800
5.7x10°8 0.00000007 11.2.4x10°° 0.000024
8.3x10° 300 12. 9.2x107 92,000,000

CONVERT EACH NUMBER IN

REGULAR NOTATION TO SCIENTIFIC NOTATION

If Decimal is moved left

Exponent will be positive

If Decimal is moved to Right
Exponent will be negative

1.0.0024 2.4x1073 7.0.0000033 3.5x10°°
2. 5,804 5.604 x 103 8.45,995 4,5995 x10*
3.698.75 6.9375x 10?2 9. 754.256 7.54256 x 102
4.0.087 8.7x102 10. 0.0088 8.8x1073
5. 8,550,000 8.550x10°° 11. 18.907 1.8x 10"
8. 12,000,000 1.2x107 12. 25,009 2.5009 x 10*
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