Algebra Study Sheet

Basic Properties and Identities

Arithmetic and Fraction Operations
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Radical Properties
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Factoring and Solving Equations

2’ —a* = (z —a)(z +a)
2? + 2az + a® = (z + a)?
r* —2ar + a® = (v — a)?
z?+ (a+b)x +ab= (z +a)(z +b)
4+ a’® = (z + a)(2® — azx + a?)
1® — a® = (z — a)(2? + az + a?)
ar? +bx+c=0=>1= o 2(;2—4&0

7 =p=bx=dJp
Functions and Graphs

f(z) = a is a horizontal line at y = a

f(x) = ma + b has slope m and intercept b
Y2—

m="—

Ty — X

y—1 =m(r—x) (point-slope form)

-b —b
flz) = ax® + bz + ¢ has vertex at (—-, : 4 ( ))
a

2 2a
(x—h)?+(@y—k)?=r? (circle)
@=h? W=k

(slope)

=1 (ellipse)
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(z oh) - y bok) =1 (hyperbola, horizontal)
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y b2k) — i 2h) =1 (hyperbola, vertical)
a

Common Algebraic Mistakes

e Division by zero is undefined: { is not a number.
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e (a+b)*=a®+2ab+ b
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Inequality Properties

a<b=a+c<b+canda—c<b-c
a<b ¢>0=ac<bc
a<b ¢c<0=ac>bc

Absolute Value

>0
la| = {a e and |a+b| < |a| + |b|
a<0

Distance Formula

For points Pi(x,y;) and Py(z2,92),

d(P, Py) = /(z2 — 1) + (Y2 — 11)?

Complex Numbers

i=+v—-1, ¢=-1
(a+bi)+ (c+di)=(a+c)+ (b+d)i
(a+bi) — (c+di)=(a—c)+(b—d)i
(a+ bi)(c+ di) = ac — bd + (ad + be)i
a+bi=a—b

la + bi| = Va2 + b2
Logarithms

logpz =y <= b =2
logz =logyz, Inz=log.z, e=x2.718
log, 1 =0, log,b=1
log,(zy) = log, = + log, y

log, (3) = log, z — log, y

log,(z") = rlog,z, Domain: z > 0
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—(a+b) # —a+b, instead: —(a+b)=—-a—b
oA
“b £ 140

%+ Ib # xa+b

(a+b)*#a™+b" unless n =1

This sheet summarizes key identities and cautions against common errors. Use it for review,
problem solving, or exam prep.
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