ACT Il Subject Test
Math Level 2 - Reference sheet
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Equation of a line

Standard form Ax+By+C e A, B, C are real numbers.
e A >0 Aand Barenotboth
Zero.
Slope- intercept form y=mx+b m = slope,b = y — intercept
Point -Slope form y—y, =m(x —x;)
Slope m=22 N (x4, 1) and (x,,y,) are 2 points
X2 — X1
Quadratics
Standard form of a ax?+bx+c=0 a, b and ¢ are constants where
quadratic equation a#0
Quadratic formula —b +Vb2 — 4ac
2a

Coordinate Geometry

Midpoint _ (xl +x; Y1+ YZ)
M=(————= "=
2 2
Distance formula d =0 —x)2 + (3 — y1)?

(x1,y1) and (x,,y,) are 2 points

Areq, Volume, and Surface Area of Polygon and Solids

i 1
Triangle ). 4 Ebh
Parallelogram A =bh

i 1
Trapezoid 4= E(bl +b)h
1

Regular Polygon A= Sap
Prism V =Bh
Regular Prism SA = 2B + Ph
Circular Cylinder V =nr?h
Right Circular Cylinder SA = 2nr? + 2nrh

i 1
Pyramid V= §Bh

- - 1
Right Pyramid SA=B +§Pl

i 1
Circular cone V= §7‘tr2h
Right Circular Cone SA =nr? + mrl
Sphere V= §m3

SA = 4mr?

A = Area
b = base
h = height

a = apothom
p = Perimeter
V =Volume
B = Area of base
SA = Surface Area
P = Perimeter of base
r = radius

[ = slant height
m = 3.142




Angles of Polygon

Sum of Degree Measures
of the interior Angles of a
Polygon

180(n — 2)

n = number of sides

Degree Measures of an

interior Angle of a Regular

Polygon

180(n — 2)
n

Circles

Equation of a circle

(x=—h)?2+ @y -k)?=r?

Area formula A = nr?
Circumference Formula C =2nr =mnd
Area of a sector with 4 =im2
central angle 0 360

center (h, k)
r = radius

A = Area

C = circumference

d = diameter

m = 3.142

Parabolas

Opening vertically

y=alx—h)?*+k

a = constant

Axis of symmetry

x=h

(h, k) = vertex

focus

(hk+ 1)
’ 4a

directrix

=k —-—
X 4a

Opening horizontally

x=aly—k)?>+h

Axis of symmetry

focus

directrix

Ellipses

Maijor Axis

Horizontal

G-17 G-k _

a? b2

Foci

(htck)

Major Axis Vertical

Ok G—h?_

a? b2

1

Foci

(hk+c)

a, b = positive constants

wherea > b

c =+/a%— b2
A = Area
m = 3.142

Areq

A = mab




Hyperbolas

Transverse Axis (x—h)? (y—k)? a, b = positive constants
Horizontal 2 pr ! where a > b
Foci (h+c k)
= JETD

Transverse Axis -k? x-h?
Horizontal 2 pz L
Foci (hk+¢)
Right Triangles
Pythagorean Theorem a’ +b? =c? B
Right Triangle Trigonometry sind = a i

¢ a

b

CoOSA =—
g |
tanA = —

b C b A

Law of Sines a b ¢ C
sinA_ sinB  sinC
Law of Cosine c?=a?+b?—-2abcosC b .
Area of a Triangle Areq = Lpesia
2 A - B

=/s(s—a)(s—b)(s—0)

Sequences

Arithmetic Sequence

a, =a; +(n—1)d

a, = nt" term
n = number of terms

Arithmetic Series S, = n [2a, + (n — 1)d] d = common dif ference
R T = common ratio
Sn =3 lan + anl S, = sum of the first n terms
Geometric Sequence a, =a, x r®v S = sum of all terms
— - - 2 —ar"
Finite Geometric Series S, = 11 _; where r = 1
. . . . a
Infinite Geometric Series S = - _lr where || < 1
Interest
Simple interest I =Prt r = rate
t = time

Compound Interest T\ I = interest

A=P (1 +;) P = Principle

A = Amount of money
after t years
n = number of times interest is
compound annually
e=2.718




Counting

Combinations

k!

(k—m)!'m!

ka= C(k,m) =

k = number of objects in a set
m = number of objects selected

Permutations

k!

P _ —
En= Plm) = 2

Exponential Growth and Decay

Periodic

Nf = NO(]' + T')t

N; = value at time t or after
t time period

Continuous

Nf = Noert

r =rate of growth
t = time or number of
time periods
e=2718

Polar Coordinates and Vectors

De Moivre's

Theorem

[r(cos B + isinB)]™ = r"(cosné + i sinnh)

r = radious, distance from
the origin
6 = angle measure in
standard position

n = exponent

Conversion: Polar
to rectangular

coordinates

x =rcosf

y =rsinf

Conversion:
rectangular to

Polar coordinates

o

6 = arctan% when x > 0

0=m+ arctan% whenx <0

Product of
Complex Numbers

in Polar Form

[r1(cos 6; + isin 6,)][r,(cos B, + isin H,)]

= rnry[cos(6, + 8,) + isin(0, + 6,)]

Inner Product of
Vectorsin Plane

a+b = a1b1 +a2b2

a = (a,, a,) vector in the plane

Inner Product of
Vectors in Plane

a+ b = albl + azbz + a3b3

a = (a,, a,, a;) vector in space

Matrices
Determinant of a 2 x 2 Matrix det [a b] — ad — be
c d
Determinant of a 3 x 3 Matrix a b c
dala o gl ol J]-peef) J|-caald ]

g hj

Inverse of a 2 x 2 Matrix o 1 [ d —b] Where M = [a b
“detMl-c a c d




Trigonometry

Sum and difference identities

sin(a + ) =sinacosf + cosasinf
cos(a + B) =cosacosf Fsinasinf
tana + tan

t )=
an(a £ ) 1+tanatanpf

B = angle measure in standard position

Double-Angle Identities

sin260 = 2sin 0 cos O
cos 26 = cos? @ — sin? 6

6 = angle measure in standard position

tan 26 = 2tanf
MY T tanza
Half-Angle Identities
a = angle measure in standard position
a_ + 1—cosa
sino =+ |———
a + 1+ cosa
coso == >

a 1—cosa
tan— =+ [——— where cosa # —1
2 1+ cosa

Miscellaneous

Distance, Rate, Time D=rt D = distance
r = rate
t = time
Direct Variation y = kx
(y varies directly with x) k = variation constant
Inverse Variation y==

(y varies indirectly with x)




Key to Symbols

L=
p ;13 W

Q

cer vee een e . Triangle ABC
. e ... Angle ABC
...measure of Angle ABC

..Line AB

... Line segment AB

..length of line segment AB
... ... Circle with centre O

...Arc AB

...1s perpendicular to

...is parallel to

..1s congruent to

...1s similar to

..is approximately equal




