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Mental Math and Units
or what to do when you can’t
use a Calculator!

All values need units!
Set-up each problem with units, sho@ canceling units

T=PV ._.n:..ogrp.g T=49K
nRT A.thvod 0.0820

Using dimensional analysis for conversions:
Bw\mma, 1m 0_| 6.00
£ 18.0, 1mo

Convert to a J, where 1000 J = 1kJ

»o\w\u\x 10003 _ 20,000 3

J=4

—60 MCQ over the 117 Learning Objectives

AP Chemistry Exam
* Multiple Choice Section

—90 minutes
—Conceptual and calculations
* NO CALCULATOR
* Free Response
-7 free response questions, 1 hr, 45 min

* Points for Set-up, calculation, significant figures and UNITS
* Unit Exams in AP Chem (this class!)
—Multiple Choice: NO CALCULATOR

—Free Response: No units = no credit
—Both parts Timed

“

Significant Figures m

Atlantic/Pacific Rule

Decimal Present —shoot arrow left to right stop at first number-count

————:08930 A SF

Decimal Absent — shoot arrow right to left stop at first number-count

789@b0——— 3 Se

- -

W47 5 oo

Wy S

Multiply/Divide: answer to match least number SF
250x2 =5 (1SF)
35F 1 §¢

Add/Subtract: answer to match least number of digits to right of decimal.

880.0/11.0 = 80.0 (35F)

.&m-ﬂ = 3SF

2.52 +12.2=14.72 round to 14.7 one past the decimal

Ns&f

639.822-33.31=

w\a&.

| past

2 past

606.512 round to 606.51 two past the dec.

S —————
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Rounding for easy calculations
* 32.2g/61.054L Calculate the density of the substance.

2285, 2 atdd . P
bl,0s4L s ~L £

* 88.4mol/10.7L Calculate the concentration.

8 A ol
1O0.T L

/1

J
Piund o its casy Yo Selve

_s_.._mu_mnmmo:\_u?mm_o: m
Know your multiplication facts to 12 (15 is better)!
I: Multiplying/dividing by 10, 100, etc, move decimal by #

Q ‘ %V%&X _\.ﬂs\m\. of zeros. Multiplying: move right. Dividing: move _mn
WA MO+ 0.0624x1,000 = 62.4 ©0.0,047/100=00047

ty s K]
SUAS \ LS 9 zevos e zero
* 0.42x 10,000 = 74.6/1,000 =
LN«MZQQ 3 2eros al
2.4200, 260,0 0074,k 0.0
%E To multiplying “big” numbers — break them up first.
L) * 15x 75 = (10+5) x 75 = (10x75) + (5x75) = 750 + 375 = 1125
ﬁ. *9x14= 4 A_G.I_v @x_ov.TmA xh*u
_ &b + 3 ? \N V
w

w B T(io) = 704 40 = T

—

= 5f |2

\»na e
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wo::n.:n
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w

226 — = = 0,15

4
4.00 N g -

v .Mn = 0.5
* 3.47g x 1mol/12.0g Calculate the number of moles. m ﬁﬁfl % » %&v
4ot p R

_ A T .08 0.5
b Fel 350X )T

F
mwl i "
w _— ' \U

247~ um_%; J +o4 =0.29
Tw\fEE@&?\mgw.._

Factor

(What can you divide each number by to reduce?)

* 540.0g/ 12.0 g/mol. Calculate the number of moles

[\
s 2143 - 4, spw0(33F)
Bk b e
Q(. % = Q <
12 b
* 84.0g / 28g/mol. Calculate the number of moles

740 42 . b . 30(25F)

»E 4 >



Know your Fractions!

Think of quarters/dollar »1/9=0.111
31, x o il »1/8=0.125 »2/9=0.222
\Q-\ \Q* ﬁ 1/4=0.25 /.W% o s €1/3=0.333 »3/9=0.333
. 1/2=05 /=02 »4/9=0444
z 00X . P ye=oans $2/3=0867 ||\, 519 - 0555
guase, -3/a=075 4= 0,50 s
0315 ®1/5 = 0.2 ||»7/9=0777
»5/8 = 0.625 »8/9 = 0.888
caa=1 N\
| : *2/5 = 0.4
9 :%4% 1/§=015
4 5 >7/8=0875 |3/ =06
0 ._é P 24/5 = 0.8
% .
Q ‘ , . W\ \a\ N V«W -
7.ty ;\., 0.
5% & 1

Scientific Notation (Exponents)

7/24/17

Fractions Practice
Example: 0.75x0.5= % x % =3/8=0.325

osmaa- 3500 3103 L0
2 - g 5 > 10
* 0.667 mol x 12.0 g/mol. Calculate the mass in grams
“
= W x &= g, go
* 2.4 mol / 0.75L. Calculate the concentrationinM #
& (dividing = flip and multiply)

i K
2480 gdxH = gAx10 ¥ A = BR<ID
L e o 2

* Keq = 5.0x10°%. What is the Keq for the reverse Emnﬁdé s
~(p VS

0
I | x 10 \ »-5 -5
wnr e R R D.2%10 swollt”
G.GX—O S.0%1D m A iy

= 4.0x10°° =8

pe!
L

oA -1l

3 -2 Scientific NotationPractice - Know 1.D
UJ\.OO « know 1.D Nﬁwoug 0.00 leﬁw_nw,i 3 :uﬂ * K.y=0.000000088 / (0.000002)". Calculate the K,q o
K_/ mave Tedt 3 =Tne Bxp  MIC I e ey ¢ gE8x10% _ 8¥xD _ 8.8xi0
_Wuv«\ * Recognize the larger number: 2x107 or 8x 10 4 o AN %0 ..Vvv - 3 lwvw W\l\\h\\l ex3)
Hao rease o 0,0000007 @y |avser-iam 0. 0D0P0DODOE 2°> X1o x |0
E(C\v\( <<§v * Multi __nmnozlmanAmM nwamz s« Exponents w/exponents 2, 9] -¥ 1 x |0 e -9 'A\ —Mv
%052/0 (10¥)(10%) = 10(y+2 (10v)3 = 106Y) .\.l\sui._u z \w& =l %10
.ﬂ\\g\ * Division — subtract exponen N s \Q\ A —O = & _ O&
v/é * Distribution = %3
Exp (10v) =100 2%10)? = 23 x 10% * 0.0375L x 0.0000000060M. Calcylate the number of moles 3 e
Decreart ¢ i (2x10Y) X mmum x1p°%)(6:0 %10 7%) =375 xb0) X |0 )

Note! The lavger The #
@L‘ v 2 ney exponent Y
Snudlev e gf&%.
o >0 >1077> |0

bﬂ@..ﬂ.vl\,v\x_o\— v.ex_ck_v

2 @ : Fovm\:w\:gg

-0 2 lo,\ . xo..,
H@X\Q\ v%%\a:w /\uw\wm\u\l
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Logarithms

Base 10 log is the number (exponent) 10 must be raised to equal that number
Log of a number smaller than 10 is negative

What this looks like with exponents:

10°=1 log1=0 »(eo _o. = |
10'=10 log10=1 -
102=100  log100=2 Qu Sv ¢
10°=1000 log1000 =3 Téu _Ouu 3
10%=10,000 log 10,000 =4 CO _ee_ 2 r.—
- N
101=01  log0.1=-1 T\oo_o s
102=0.01 log 0.01=-2 =
10°=0001 log0.001=-3 _(oo 107 T
104 =0.0001 log0.0001 =-4 Feu _c,w --3
ks, ;-4 =
Logarithms Practice

* A solution with [H,0*] = 0.000Q0QQ0Q0Q10M. Calculate the pH
-2
pe —hoo(1 <107 =
* [H,0%] = (0.0000875) Calculate the pH (use bounding)

-5 - -4 =
\»@.X_O = ] x}0 ¥ I\Sbfﬁc
| %1p% =

* [H;0*] = (0.000000125) Calculate the pH (use bounding]
Je 250”7

S

[x107" 10x107 ;CON_.o:o,d”

2okl 9P

—10x107 J.0x0°" ‘?v?oxs..vu b

VINR®

Logarithms

. 5 Examples:
loglaxb)=loga + logb * log (1x10%) = log 1 + log 10~
log a" = nlog a . =0 +Xlog 10
loga = loga -log b =0 + X(1)

=X
shortcut: log 10* =X

inviogX = 10%

A solution with [H;0*] = 0.0QQ010M. Calculate the pH
(use bounding) 1.0X1p"5

*\i‘n\ _QU MIUG-‘M £ - twv m\—.vaonmv
= \PL»U_B&. = lm.lwv

o0

HINTS:
v'Eliminate very small or large numbers with scientific notation
0.0075 = 7.5x103
v'Split problems into parts

0.0075mol x 110 g/moL Need more help?
(75x110) x 10 1) You Tube Video
((70x110) + (5x110)) x 104 |AP Chem Exam Review:
(7700 + 550) x 10 Mental Math
8250 x 10 = 0.8250g 2) Mrs. H Calendar
e AP Chem Math
100mL = 0.1L Independent Study Packet
10mL = 0.01L
1mL = 0.001L




