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. Numbers
. Operations
. Geometry

a. Triangles
b. Quadrilaterals
c. Circles
d. Solid Geometry
e ...
Number Theory
Combinatorics
Algebra



Numbers

BN ETA..

One, two, three, ..., ten, dozen, hundred, thousand, million, billion, trillion
tenth, hundredth (one percent), thousandth,
1234: one thousand two hundred thirty-four

twelve hundred thirty-four

twelve thirty-four
2022:

J3: ten thousand

-+ 77 hundred thousand
H J3: million

/3 ten million

{Z;: hundred million

A thousand: 1,000

A million: 1,000,000

A billion: 1,000,000,000

A googol: a “1” followed by one hundred zeros.

A googolplex: a “1” followed by a googol of zeros.

A googolplexian: a “1” followed by a googolplex of zeros.



Operations

EH: IR SRR TR T T X £
Arithmetic DpEfﬂtiOﬂS
Addition (+)
term + ferm

summand + summand

addend (broad sense) + addend (broad sense) s
augend + addend (strict sense)
Subtraction (=)
term — term } it
minuend — subtrahend erence
Multiplication (x)
factor x factor } - P,
mulfiplier x multiplicand procuc
Division (¥)
dividend .
“aivigor | oectlon
= quotient
numerator i
denominator Tatio
Exponentiation
base®™PoReM — ower

nth root ()
demaefradica.nd= root
Logarithm (log)

logy ee (anti-logarithm) = logarithm



Geometry

Triangles

60° 60°

Equilateral Isosceles Scalene

ap°
D

Right Obtuse Acute

'

Oblique

Edges, vertices (vertex), angles

B C D

Interior angles, exterior angles,



Hypotenuse, legs, the Pythagorean theorem

Perpendicular bisector, midpoint, circumcenter, circumcircle



]

Altitude, base, foot, orthocenter

Angle bisector, incenter, incircle, inradius



Median, centroid, center of mass,

L

1l ~

1l

L S— —

Nine-point circle



Polygon: triangle, quadrilateral, pentagon, hexagon, heptagon, octagon,

Trapezoids
[ NN\
Acute Right Obtuse

¥
an
’ b
Isosceles ‘ - b Parallelogram

M . 1. 3

il -~ N
a‘ )a Rectangle %

3-sides equal \ g!@i Rhombus
Sqilare
Circles:

Figure: A circle (black), which is measured by its circumference (C), diameter (D) in cyan, and
radius (R) in red; its center (O) is in magenta.



Figure: Chord, secant, tangent, radius, and diameter

Arc
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Figure: Arc, sector, and segment

10



£ —BrEx: a1 F(Sentences)
“BRNMFHESNREREE, ERIFMEHEENMTHER. ”

Buffalo buffalo Buffalo buffalo buffalo buffalo Buffalo buffalo.

Buffalo:
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NP
RC VP
NP NP /NP\
PN N PN N \% V PN N

Buffalo buffalo Buffalo buffalo buffalo buffalo Buffalo buffalo

Simplified parse tree
S = sentence

NP = noun phrase
RC =relative clause
VP = verb phrase
PN = proper noun

N =noun

V = verb
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A is 5 times faster than B. — A Lt BR 5%, - A 4AXFIREFE X H?

Ais 5 times as fastas B. —A 2 By 5=,

2. LUR 3 HRE BB PR AT A2
a. A farmer was asked how many pigs he had. “Well,” he said, “if I had just as many more

again, plus half as many more, plus another 1.5 times more, [ would have three dozen.”
How many pigs did he have?

The 2nd act of a 3-act play is 1/3 the length of the entire play. If the 1st act is twice as
long as the 3rd, what fraction of the play is the 3rd act?

(Time Limit: 7 minutes) What is the greatest possible length of the shortest altitude of a right
triangle whose hypotenuse has length 17?

3. ratio (L AILLH) and percentage (F 77 %8, H 70 b)), AR T 5 v [ 224 BB DABE
fife s B 25 T VRIE AN HH 1

d. 21 of 2% fat milk + 31 of 3% fat milk = 51 of ?% fat milk.

.

Lee the crow ate a grams of feed that was 1% seed, b grams of feed that was 2% seed,
and c grams of feed that was 3% seed. If combined, all the feed he ate was 1.5% seed.
What is a in terms of b and ¢?

If a bank were to raise the interest rate on a savings account from 3% to 4%, the
statement that "the interest rate was increased by 1%" is ambiguous and should be
avoided. The absolute change in this situation is 1 percentage point (4% — 3%), but
the relative change in the interest rate is:

(4%-3%) + 3% =0.33... =33 1/3%

So, one should say either that the interest rate was increased by 1 percentage point ,
or that the interest rate was increased by 33 1/3%.

Percent changes applied sequentially do not add up in the usual way. For example, if
the 10% increase in price considered earlier (on the $200 item, raising its price to
$220) is followed by a 10% decrease in the price (a decrease of $22), the final price
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will be $198, not the original price of $200. The reason for the apparent discrepancy
is that the two percent changes (+10% and —10%) are measured relative to different
quantities ($200 and $220, respectively), and thus do not "cancel out".

h.

A shopkeeper makes a profit of 20% of the selling price of an article. The percent profit the shopkeeper

makes on the cost is

A) 20% B) 25% C) 40% D) 80%

ER&/SCRR/ B4/ & B (passages/articles), £ F A R Z i =AF
FTEESE. FRSURE #1518 X (mathematical papers),
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