
Math Review !

I
.
Scientific Notation

Age of universe- 14 billion yes
14

, 000,000,000 →

i 1.4EIO yrs
( 140=9 YRS)

speed of light 2.998 E8mb
⇒ 299800000 MISwww.

Gravitational constant G

O
. 0000000000667 M3/kgs2www.

6.67 E - H M7kgs2
Bohr Radius 5.29 E -H m

06.000000 0005.29 Mwe



- E- =- e- =- Xia

multiplication da Division
X = multiply coefficients ,

add exponents
÷ = divide coefficients

subtract exponents
-

X
\

2E 5 X 4 E 6=8Ell
-
t-

SE 8 X 2E - -8 = 6
-÷-

6 E 10 ÷ 2E4 = 3E6

-8E 9 ÷ 4 E - 2 a 2Ell

4 E 2 X 2E - 6 = EE-4

2 E3 ÷ IE 5 = 2E - 2



2
.

Metric system
ME eat yo eri . ritorno
G M k bae c mu n
¥9 LEG E3 IE-2 ¥3 IE-6 ¥9
billion million thousand hundred,Ifoufand+f

" """

thin ; otnth
base = meter

,
second , gram liter
Cyr)

l km = I E3 m = 1000 M
IE - 3 km= 0.001 Km = I m ( 41000 km)

I am = IE-2M= oO l m ( 4100 M)
100 cm = IE2 am = I m



3. Dimensional Analysis
AKA Unit conversions

- If you have a unit on top, put it on bottom
when puttingin the conversion factor
- CROSS out units thatare on top and bottom
- multiply across top, divide across bottom

5 inches to cm le cm to inches

5m¥¥c€f=127cm
"

! 6cm=¥¥n⇒= 2.36in
35 mph to Mls

sennit.ae#itEEtIoEEEson=Fnis6-s
/ /

( gloms to kglgal
O'IMEI¥fEiag@t¥E39gae

how many seconds old is someone
on their 21st birthday?

aiwxs-3-yfiiiaj-EETE.EU- - - -

= 6622560005=6
.
62€85
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Math Rules
-

ways to manipulate equations :
① YOU can multiply or divide both
sides of an equation by the same
value

. You can also add or subtract
the same value to both sides .

(Make sure to put parenthesis around
A side that has more than one term
when multiplying OR dividing, OR
multiply and divide each term by the
same value)
Examples :

A= 2g ⇒ a. b = 2b . b

Aob = 2 ⇒ a = 2b
Aob = 2 ⇒ Aob t 4--2+4=6

At 3 =b ⇒ at3 -3 = b - 3 ⇒ a
=b- 3

AEb +3 ⇒ 2.a= 2 . Cbt3)= 2b t 2.3

a=bt3 ⇒ Aj = Lbt#= bz t Zz



② You can "cancel out
"

any

terms that are both "on top
"

Unthe numerator) and "
on

the bottom" Lin the denominator)
but not if there is a t or -

sign between them.

a. b = 2J . by ⇒ a ob=2
b

AI
= I ⇒ a= Z

X b b

Ab ⑤Ig = g cannot cross out

because the a/b

on top andthe

Ao b ①I = 2 Alb on bottom

a are separated by

a t or - sign .



③ Multiplying or dividingmultiple terms
separated by t OR - is the same

as multiplying or dividing each
term .

2 . (At b t c) = 2 at 2b t 2C

atbtc = Az t BJ + §
3

if every term has the same

value in it
, you can

"pull
"

(factor) that value out

La t2b t2C = 2 Catbt c)

2 a t3a t 5a = a C 2+3 t 5) = 10 A

F-+by t § = Catbtc
)

3

At 2a tag = a Cl t 2 t Z) = It a



④ Dividing by a value is the
same as multiplying by the
Inverse

. Multiplying by a value
is the same as dividing by the
inverse .

The inverse is Yvalue

A . I = a-
2

A . 3 = A- = 3- = I
43 Ya 43A

3

-42
= 3 o 2 = 6

a
6-
= A o I

6

Fb = Ebo ¥ = Az . Lb = a - Ib . Is

a

b-
=

'I
Ya



⑤ You can replace any value, team ,

OR set of terms with something
it is equal to .

A= 5 b

La = to ⇒ 265b) = 10

C = 5t d

3C t 5 = 26 ⇒ 3 (Std) t5=26

3f = 2g
15ft6=40 ⇒ 5 . 3f t6=40 ⇒ 5 -2gthe= 40



⑥ If you have two equations ,
you can multiply OR divide each
side of one equation by each
side of the other

,
or addlswbtract

each side
.

5A = 2b
, 100=4d

multiply
5A . too = 2b . 4 d

divide
5a
Toc
=L
4d

Add

b-attoe = 2b t4d

subtract

5. a- toe-2b- fed



⑦ Exponent Rules
A.
E←exponent

bases
-

- if you have the same base and
two different exponents multiplied
together you can add the exponents
Xbox 3 = X(5+31 ×8×6

. x
--
= XO-⇒ = ×4

- if you have the same base and
two different exponents divided
by each other

, you subtractthe
exponents

X÷= Xd-4) = Xr
- a base to a negative exponent
is the same as the inverse to
the positive exponent and vice
versa

X
-S = Is

X.5

¥6 = X6



⑧ you can raise both sides
of an equation to the
same exponent , but

make sure to put parenthesis
AROUND the whole side if there

is more than one value

X= 2 ⇒ X2=22

2 a= 3b ⇒ L2a)t = (3b)2

Az = 5b ⇒ (E)2- Esb)
-



⑨ To get Rid of an exponent
,

Raise both sides to the

inverse of that exponent
this is the Csquaeze, cube , etc)
Root and

"

cancels out " the

exponent

FTWo ways ofX
"'
= TX

writing the samex
"

3=3×5 thingexample

112=4 ⇒ (xx = 442
X =442--54--2×3=27⇒ 3=27"3

X= 27
' 13
= 3ft =3

Tx = 2 = x' ' t ⇒GET-22=4" ⇒ x=4

ZTX = 4 = X'b⇒ (3×513--43*13)
's

⇒ X= 64



⑧ When you raise aterm
cwith

no t OR - signs) to an

exponent , that exponent

gets distributed to every
value in the term

( ab)
'

= at b2

⇐ = Far = Far
(E) 2 = AI

b2

if every term has the same exponent
you can pull that exponent out

at b4 = Cab)
4

4 a2 = 22 a2 = Caa)
2

16hL = 42¥ = FIT



Ordekofoperationst
'

p EM D AS
"

(paren leses
, exponents , multiplication dy

division
, addition 4 subtraction)

- multiplication 4 division canbedone
at the same time

, same for additionand subtraction
- inside a parenthesis

,
follow same order

- numerator dg denominator C "top " and "
bottom ")of a division sign have implied parenthesis

when solving an equation
,
do math

steps in this
when isdahngavar.IE

,
do steps in

oppositeodder

Examples on next page



solving an equation
4(2 . 3 )-t 5 .3 - 7 t ¥6 = X

① parentheses Cadd parenthesis around
top and bottom of division sign)

•4(2.3)
2

t 5 . 3 -Ft 42¥63 =X
62 t 5 . 3 - F t

= x
② exponents

675 . 3 -Ft¥ = X
361-5 . 3 -7 t Ey = X

③ multiplication 4 division
36 t5.3 -7 t of = X
36 t 15 -7+2 =X

⑧ addition 4 subtraction
36+15-7+2 = ×

SOLVED )
46 = X o



Isolating a variable

4¥
. + a = 9

3

① addition dg subtraction

E-A
3-
t2 = 9

Cx 2-A
3-

+2 -2 = 9 -2

④2- 4)
3-

= 7

② multiplication dg division
aka
3-

=7

LEIA . 13 = 7.3
(x2-4) = at

③ exponents
no exponents outside parenthesis

cont →



⑨ parenthesis
start order over onceyou
can drop C)

Cxr-4) =21×2-4=21
backto ① addition & subtraction

X.2-4=21

Xt-4+4=21 t4×2=25
② multiplication & division

none

③ exponents

X2 = 25

(Xd)
'* -125512=-525

X = 5 solved !



Solving for ratios
-

Earth's radius is about twice

that of Mars
.

How many times

larger is Earth's surface area
than Mars 's ? A=4tTr2

RE = Radius of Earth
rn=Radius of MARS

AE = Surface area of Earth

Am= surface area of MARS

We know : tf = 2rn (radius of
Earth -_2x radius

ofMars)AE = 4TH
, Aµ= tithes

2 methods -



the= 2PM
,
AE = 21T ret

,
Am= 2T rim

Method1→Division_
① Divide one equation by the

other (math Rule
#6)

AE
=
LITRE-
-
-

AM 2Trim
② Replace aterm with

something
that is equal to it (Rule 5)

IF- FEEL = atcarm
21T rµ2

③ Distribute any exponents Crute lo)

FEM -- aatfarr-m-atjajjmrm.at#rI2tTrm
④ cancel out any terms in top4bottom crude2)

¥÷=#j÷÷I=4
⑤ If you want , multiply both

sides to Rearrange

(Rule1)

EE =4⇒ FEE. Am= A -Am ⇒ lAe=4Ao#



the= 2PM
,
AE = 21T re

-

,
Am= 2T rim

Method 2 → substitution First
-

① Replace a term in one equation
with aterm that is equal to it causes)
AE= LITRE2 = 2IT (arm)

r

② Distribute any exponents Crewe 10)

AE-21T (arm)
2
= 2IT . 22 - rm2=2T .A - rim

③ Rearrange equation until you get
a term that is in one ofyour other

equations
AE = 21T -4 . rm2 = 4 - 21T Rmt

⑧ Replace that teem with something itis

equal to
AE = 4- 2T rain = 40 AM

AE=4AI
otherways
ofwritingthis : AM

-

- TAE OR AE = 4
AM



FROM Q1 :
FOR a solid at 2900k at what

wavelength is the peak of the Plank

Radiation curve?

Think) = o29_
XpCincm)

① multiply both sides by Xp (rule1) and
cancel out theone in top and bottom Lewes)
Tx Xp = o29_ x# =

o 29

Ipt
② Divide both sides by T and cancel out

any on top and
bottom (rules 142)

¥p = off ⇒ Xp an cm) = 0,21¥,
③ plug in your value for

T

← good enough
for full

credit
Xp Cin cm) = .

29

290-0
cm

⑧ convert to scientific notation to sotve
Xp = o2Iom=2o9cm=2÷g × 104131/1×10-742900 2.9 X 103
Divide coefficient, subtract exponents


