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This handbook is a complete desktop reference for stu-
dents and engineers. It has everything from high school
math to math for advanced undergraduates in engineering,
economics, physical sciences, and mathematics. The ebook
contains hundreds of formulas, tables, and figures from
Number Sets, Algebra, Geometry, Trigonometry, Matrices
and Determinants, Vectors, Analytic Geometry, Calculus,
Differential Equations, Series, and Probability Theory.

The structured table of contents, links, and layout make
finding the relevant information quick and painless, so it
can be used as an everyday online reference guide.
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Chapter 1 : 1 &

o)
Number Sets * V° YV

1.1 Set Identities AYAU-1U

_wa ASets: A, B, C
Cy WA «Universal set:
0 U iComplement : A’
anA A Proper subset: AcB
CAL  Empty set: &
wa AY Aynion of sets: A UB

wa AYA Intersection of sets: AN B
WAY AU - Difference of sets: A\B

1. Acl

2. AcA
E7%% y
3. A=Bif AcB and BCA.

4.  Empty Set CAE
DcA

5. Union of Sets W @ AYA
C=AuUB={|xeAorxeB}



10.

CHAPTER 1. NUMBER SETS

, 0 TFiure1.

Commutativity C 3%€E Ya~
AuB=BUA

A . C ¥%C Yo~
ssoclativity
AU(BUC)=(AUB)UC

Intersection of Sets Wa AY A
C=AnB={x|xeAandxeB}

- 0 TFifure 2.

Commutativity C %C Ya~
AnB=BmnA

Associativity C %C Ya~
An(BNC)=(AnB)NC
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11.

12.

13.

14.

15.

16.

17.

18.

Ve

Distributivity C %C Ya~

AU(BNC)=(AUB)N(AULC),

An(BUC)=(AnB)u(ANC).
f

AE

<\

Idempotency C
ANnA=A,
AUA=A

(@)

Domination ad°E y
AnNn=9,
Aul=I1

Identity ¢CpCY
A=A,
AnI=A

(@)}
(e
—_—
c/

Complement
A'=fxel|xgA}

Complement of Intersection and Union 0 U 1

AUA'=1,
AnA'=0

De Morgan’s Laws
(AUB) =A'AB/,
(AnB) =A'UB'

Difference of Sets wa
C=B\A={X|xeBandX¢A}

;é) w & CHAPTER 1. NUMBER SETS

0

Own A0

c/
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19.

20.

21.

22,

23.

24,

25.

01 Eigure 3.
B\A=B\(ANB)
B\A=BnA'

A\A=0O
Yafi v
A\B=A if AnB=9.

[ 01 Egure4.
(A\B)nC=(AnC)\(BNC)
A'=1\A

.n ~ X 1
Cartesian Product U € AE 72w
C=AxB={x,y)|xeAandyeB}
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1.2 Sets of Numbers *Vv°Yv ¢

26.

27.

28.

29.

30.

Natural numbers: N
Whole numbers: N,
Integers: Z

Positive integers: Z" {
Negative integers: Z~ aeki
Rational numbers: Q wcC
Real numbers: R
Complex numbers: C

Natural Numbers S e
Counting numbers:N={1,2,3,...}. CE2wuUE

Whole Numbers C“)'l‘J Wiv °A
Counting numbers and zero: N, = {0, 1, 2,3,...}. Yaeel y C

I ZC, jr vo
ntegers T
Whole numbers and their opposites and zero: ¢ wa ADp¢C
Z' =N=452;3...}; azel Y
Z ={.,-3,-2,-1},
Z=Z w0z = §on— 53,140, 1,5,8,054f
& Af O

Rational Numbers ) W? A wY

a°yAE =+w

Repeating or terminating decimals:

Q={x|x=% a9d acZ and be Z and b#O}.

Irrational Numbers
Nonrepeating and nonterminating decimals.
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31. Real Numbers i (E éN
Union of rational and irrational numbers: R. WC AN
32. Complex Numbers O6al woy
C={x+iy|xeR and yeR}, L
where i is the imaginary unit. ~ ® Av  Cu AwjA
33. NcZcQcRcC
‘ /_,/'//(Corcrg;ﬂ(_ej-x é‘m’mba;\rs\\.\\\ |
\
\

0 01 Figure 5.
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1.3 Basic Identities CAWAv

34.

35.

36.

37.

38.

39.

40.

41.

42.

Real numbers: a, b, ¢ cece:s

Additive Identity Ud« C
at0=a

p >

Additive Inverse Ua «
a+ (— a)= 0

Commutative of Addition Ul « ¢ %
a+b=b+a

Associative of Addition U U « ¢ %
(a+b)+c=a+(b+c)

Definition of Subtraction e C Y%aeet
a—b=a+ (— b)

Multiplicative Identity x %N Cy
a-l=a

~

Multiplicative Inverse X ¥aN 0
1
a-—=1,a#0
a
Multiplication Times 0 0 %! X
a-0=0

~

Commutative of Multiplication X VN C %

a-b=Db-a
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43. Associative of Multiplication x 3,N ¢ 34¢
(a-b)-c=a-(b-c)

44. Distributive Law € %C Y~
a(b+c)=ab+ac

45. Definition of Division g C Zeé &k
a 1

a._
b b

1.4 Complex Numbers Od6 =,

Natural number: n CpC{O

Imaginary unit: i CuAaAt

Complex number:z  O6 2, U
céeces

Real part: a, ¢ Ce>®
Imaginary part: bi, di CuAaAu

Modulus of a complex number:r, r, r, Ob6ro ., u

Argument of a complex number: ¢, ¢,, @, 006 o | AHHyOMN

1 . o& ednel .
46. | i'=i i a3

i2___1 i6=_1 i4n+2=_1

+3 . o7 . v4n+3 .

1" =—i i’ =—i i ==

i‘t=1 i*=1 i‘"=1
47. z=a+bi

48. Complex Plane O6=, U
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49.

50.

51.

52.

53.

54.

Cu A & A |maginary axis

3i

bi—— — ——— ea+bi

|

21 |
|

] |
|

|

2 A4 0 1 2abB

E Figure 6.
(a+ b o+ d)=o+ ) bk
(ot il fa— ol
(ot Bie + )= {ae—bil)+ (e + Bo)

a+bi ac+bd bc—ad .
= + 5
c+di  cr+d* f+d?

Conjugate Complex Numbers 06 =,

a+bi=a—bi

a=rcos®, b=rsing

Real axis

u

ceces
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55.

56.

57.

58.

59.

2 01 E’Figure 7.

Polar Presentation of Complex Numbers Obm,u 1tv
a+bi=r(cos@+ising)

Modulus and Argument of a Complex Number 06 o . VR
If a+bi is a complex number,then 4 WO Y | | © &l z3%4f

r=.a’+b’ (modulus), Oy °u

(p=arctanE (argument). #A &YV,
a

Product in Polar Representation C{ Oé E¢
Z,°2,= rl(coscp1 +isin(p1)- rz(coscp2 +isin(p2)
=1, [cos((p1 + (p2)+ i sin((p1 +@, )]

Conjugate Numbers in Polar Representation C{ Oé E¢ wu

r(cos @+isin (p) = r[cos(— (p)+ i sin(— (p)]
Inverse of a Complex Number in Polar Representation

1. . =1[COS(—(p)+isin(—(p)] C{Oé Ecwuy:
r(cosp+ising) r

10
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60.

61.

62.

63.

64.

Quotient in Polar Representation C { Oé E¢

B2 SN i feosg,—p )isin(o, )
Z. rz(cosq)2+1sm(p2) r,

Power of a Complex Number O6um, U

zh= [r(cosq>+isinq))]n =g [cos(n(p)+isin(n(p)]

Formula “De Moivre” ;72\WWA@A U

(cos p+isin (p)“ = cos(nq))+ i sin(n(p)

Nth Root of a Complex Number O6m, 0o AR
. = . . +
Rz =1 r(coscp+ism(p)=‘{ﬁ(cos(p 21rtl(+1sm(p an],

n n

where U]
k=0,1,2,...,n—1.

3 5 A o
Euler’s Formula 20 Cy Vv
e* = cosx +isinx

11



65.

66.

67.

68.

69.

70.

71.

72.

- 61 éChapter 2

7{ < Algebra

Real numbers: a, b, ¢ Q
Natural number: n C

a’-b’=(a+b)a—b)

a’ ~b’=(a—b)a’ +ab+b?)

a’ +b’ = (a+b)a> —ab+b?)

a' —b*=(a’ -~ b*fa® +b*)=(a—b)a+Db)a* +b*)
a’-b’=(a-b a4+a3b+a2b2+ab3+b4)
a’+b* =(a+bYa’' —a’b+a’b’ —ab’ +b*)

Ifnisodd,then awoyjn ¥
a"+b" = (a+ b)(a“'1 =a™ “b+a” b’ =,,.—~ab** +b“'1).

Ifniseven,then awWOy jn ¥
a"—b" = (a— b)(a“‘1 +a"b+a"b*+...4+ab"™? +b“‘1),

12



2.2 Product Formulas

73.
74.
75.
76.
77,

78.

79.

80.

81.

¥4{- ¥ O kHAPTER 2. ALGEBRA

ECIECY 2 B
a"+b"= (a+b)(a“"1 — 8" 5B ., +ab™? —b“‘l).

O fEz
Real numbers: a, b, ¢ C:I g ces
Whole numbers: n,k 0 U Wi

(a—b)2 =a’—2ab+Db’

a+bY =a’+2ab+b’

(a+b)

(a—b)3 =a’ —3a’b+3ab’ —-b’

(a +b)3 =a’+3a’b+3ab’ + b’

(a —b)4 =a’ —4a’b+6a’b* —4ab’ + b*
(a+b)' =a’ +4a’b+6a’b’ +4ab’ +b*

Binomial Formula ¢v Ad U
(a+b)'="Ca"+"C,a" 'b+"C,a" b’ +...+ "C,_ab" "'+ "C b",

r
where nCk = arethe binomial coefficients.
aj %* kiln-k} PpEwz Cu

(a+b+c)2=a2+b2+c2+2ab+2ac+2bc

(a+b+c+...+utvy=a’+b +c’+.. . +u+vi+
+2(ab+ac+...+au+av+bc+...+bu+bv+...+uv)

13
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2.3 Powers wAy

Bases (positive real numbers): a,b  # { _ u §avd
Powers (rational numbers): n,m  # C Afi w

82. aPat=mgh?

83.

84. (ab)“rl =a"h™

85. (EJ =3
b b™

86. (am)] =g

87. a’=1,a#0

88. a'=1

89. a"= L
a

90. ar=Y%a"

14
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~

2.4 Roots wa A

Bases:a,b W a _
Powers (rational numbers):n,m #v € AFi w &

a,b>0 foreven ropts (n=2k, keN)
©y ¢ Cwe

91. %ab=%a Vb
92. %/a¥b="%a"b"

Ja _¥a
b b

ng‘m\‘/aimzn a™
T

93. ,b#0

94,

95. ([¥fan) =¥am
96. (¥a) =a

97. Yo" =%a™
98. a"=ar

99. ta="ta
100. ()" =%a"

15
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1 nan—l
101. =— a#l.
tfa a
2 2
102. ai\/gz\/a+\/a —bi\/a—\/a -b
2 2
1 JaFb
103. =
Jatib a—b
2.5 Logarithms wa g
Positive real numbers: x, v, a, ¢, k ¢{"u C

Natural number:n  C p C{ (

104. Definition of Logarithm @ © € 2w
y=log x ifand onlyif x=a",a>0,a=#1.
AV W
105. log,1=0

106. log,a=1

-0 ifa>1
107. loga0={ .
+w ifa<l

108. loga(xy)z log, x+log, vy

109. log, == log, x—log. vy
Y

16



110.

111.

112.

113.

114.

115.

116.

117.

118.

?/4{- )( O TCHAPTER 2. ALGEBRA

loga(x”)= nlog, x

log, Rfx = lloga X
n

log, x=

log, c=

X=a

log

7‘:X=logcx-logac, c>0,c#1.

log.a

1

log_ a

log, x

~

Logarithm toBase 10 , +AC w
log,,x=log x

Natural Logarithm C P C{%:W

log. x=Inx,

k— o

K
. 1
where e=hm(1+ij =2.718281828...

logx= ! In x=0.434294In x
In10
1
Inx= log x=2.302585log x
loge

17
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2.6 Equations i d* w

Real numbers: a,b,¢,p,q,u,v C& C@é 3
Solutions: X, X,, ¥,» ¥, ¥, WAzZV

119. Linear Equation in One Variable & 3% C & ©

ax+b=0, x=—E.
a
120. Quadratic Equation +y 1 A«

—b++b*—4ac

ax’ +bx+c=0, x, , =

2a
121. Discriminant GwpCu:
D=b’-4ac
122. Viete’s Formulas ¢cy C¢w
Yaflf x> +px+q=0,then & W
{xl +Xx,=—p
XX,=q

123. ax’+bx=0,x,=0,x,=——

c
124. ax’+c¢=0, x,,=% |—-—.
a

125. Cubic Equation. Cardano’s Formula. Ay v 1 LM iA

Yy +py+q=0,

18
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2.7 Inequalities wAC ¥

W a ¥Yafriables: x, Vs Z

A A ~ A a,b,C,d
C é C é Real numbers: { » 110, N

Q58,5 d,5...8,
W A Y \Determinants: D, D_, D ,D,

wa¥%aiway ¢ wAE

126. Inequalities, Interval Notations and Graphs

WAC % a¢wz Yav 1 A
Inequality | Interval Notation Graph
a<x<b la,b) o 5 - X
‘ a b
a<x<b (a,b- o o > X
‘ a b
a<x<b [a,b) . o - X
a b
a<x<b (a,b) o ° - X
a b
~w<x<b, | (~ow,b] P
x=<b b
—w<x<b, | (-~o,b) o - X
x<b
A<Xx <00, [a,OO) ° X
x>a <
a<x<w, |(ao) o X
X >a é

19
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Yal aw
127. If a>b,then b<a.

128. If a>b, then a—b>0(\)/\1{g—a<0.
129. Ifa>b,then a+c>b+c.

130. Ifa>b,thena—-c>b-c.

131. Ifa>b any.dc>d,then at+c>b+d.
132. Ifa>b and ¢c>d,then a—d>b-c.

133. If a>b and m >0, then ma > mb.

134. If a>b and m >0, then i>£.
m m

135. If a>b and m <0, then ma <mb.

136. If a>b and m <0, then i<£.
m m

137. If 0<a<b and n>0,then a" <b".
138. If 0<a<b and n<0,then a" >b".

139. If 0<a<b,then ¥Ya <¥b.

a+b
140. +ab< 3 ., < ,
B 2 x Av 2 C’ h=b ¢z

where a >0 , b>0;an equalityisvalid onlyif a=b.

141. a+12 2, where a >0;an equality takes place only at a=1.
a u] P at a€ll¥iu Yaw A

20
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S
a,+a,+...+a, YJ 7

142. nfaja,...a, < =, where a,a,,...,a, >0.
n
S713 y a w
143. Ifax+b >0 and a>0, then x>——.
a
b
144. Ifax+b >0 and a<0, then x<——.
a
145. ax’+bx+c>0
a>0 a<0
\ X, X "
D=0 X; X, X
<X XK, s e o
X=X
1~ X2 5
D=0
X=X o
b < o, o N x€ed
-X
D<0
X
— <X <D xed

21
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146. ]a+b‘$]a‘+‘b‘
S780 aw aj Y
147. If‘x‘<a,then —a<x<a,where a>0.

148. If‘x‘>a,then X <-—a a1¥d X >a,where a>0.
149. If x*<a, then ‘x]< a,where a >0.

150. If x*>a, then ‘x‘> a ,where a>0.

151. 1t 190 then {f(x)'ggx)”.

g(x)

w4
—

152. L<0 , then {f(

2.8 Compound Interest Formulas C{ Ci %¢£

Future value: A avo _b~ C"J
Initial deposit: C AC 6yv
Annual rate of interest:r  AY WCOw

Number of years invested: t © Yev ahoat

Number of times compounded per year:n 6 WA %1 a° E

163. General Compound Interest Formula C{Ci %£A@Z

nt
A=C(1+£]
n

22



154. Simplified Compound Interest Formula

155.

Ya{- 3 O | cHAPTER 2. ALGEBRA

C{Ci %E a%.
If interest is compounded once per year, then the previous
formula simplifiesto: {(év Az UCEC~ wadzive
A=C(1+r). tBAE Cu

Continuous Compound Interest Aa AAC-~
If interest is compounded continually (n — o), then

A=Ce™; aswnoyj | *AE vy
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61 & Chapter 3
a Geometry

3.1 Right Triangle ACy v Ad

Legs of a right triangle: a, b ACYyVvADvV
Hypotenuse: ¢ ¥£

Altitude: h Uwaef

Medians: m,, m,, m_, Wa

Angles: o, WCV

Radius of circumscribed circlee R COC”™ u ¢
Radius of inscribed circleer COw’™ 0
Area:S €3 w

3 O TFigure8.

156. o+p=90°

24



157.

158.

159.

160.

161.

162.

163.

164.

A A ° Y &ikuapter 3. cEOMETRY
; a
sinaa=—=cos[}
c
cosaa=—=sin}
c
a
tan o = 5 =cot

b
cota=—=tanf}
a

C
seca=g=cosec[3

c
cosec o =—=secf}
a

Pythagorean Theorem ¥ BLAaw
a2 + b2 = c2

a’=fc, b’=gc,

where f and ¢ are projections of the legs a and b, respec-
tively, onto the hypotenusec. ¢ w A é wie ASlwEx RayQGEE
X Acv %E yb d@

h b
f 1 g
Cc

4 01 EFigure 9.
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A A © Y GhlcHAPTER 3. GEOMETRY

165. h’=fg, X Av Adt wédjA
where h is the altitude from the right angle.
a’ b?

166. m’=b’-", m’=a’——,
4 4

where m_ and m, are the medians to the legs a and b.

0] P& EwAEWA

, +0 T Figure 10.

C
167. =—,
=3 X Av E Y Ya:

U] where m_ isthe median to the hypotenuse c.
168. R=—=m

169, p-2tb-c__ ab
2 a+b+c

170. ab=ch

26
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A A © Y BlcHAPTER 3. GEOMETRY

3.2 Isosceles Triangle u Cé w A& v

Base:ta a° Y

Legs:b WAE

Baseangle: B a° Yw

Vertexangle: ¢ a° Ywé ¢
Altitude tothebase:h a° Ywé 3
Perimeter:L. OC~

Area:S ¢ 3 w

, , 01 Figure 11.
172. B=90°—%

2

173. h=b-2
4

27



AAc pfﬁ_kHAPTER 3. GEOMETRY

174. L=a+2b

2
175. S=@=b—sina
2 2

3.3 Equilateral Triangle UENd v

O

(-
[T

Side of a equilateral triangle: a Ndv ¢ U
Altitude:h Uwe o

Radius of circumscribed circle: R COC "™ U
Radius of inscribed circleer COw ™ U
Perimeter:L. OC’

Area:S ¢ 3 w

28



A A © Y GAEHAPTER 3. GEOMETRY

177. R=2p=V3

3 3
178, r=lpo2V3_R

3 6 2
179. L=3a

2

180, s=2h_2'3

2 4
3.4 Scalene Triangle ~wWY

(A triangle with no two sides equal) #z v %z U &K

Sides of a triangle: a, b, ¢ p 07 u
o at+b+c A~ o
Semiperimeter: p= 5 OC” u
u

Angles of a triangle: o, 3,y 0
Altitudes to the sidesa,b,c: h ,h,,h., UENvV %z

Medians to the sidesa,b,c: m ,m,,m. UENv %z
Bisectors of the angles a,[3,y: t_,t,,t. wcC v yEg Ci
Radius of circumscribed circle: R COC”  u a
Radius of inscribed circleer COw”™ 0 a

Area:S ¢ 3 WA

29



181.

182.

183.

184.

A A ° Yo &atHarTER 3. GEOMETRY

, - 01 Figure 13.

a+p+7y=180°

a+b>c,
b+c>a,
a+c>b.

h—w<c,
%—q<a,
h—d<b.

Midline AU C\
a

=—, a.
q2q||

, 1 01 Figure 14,

30



A A ° Y &lcHapTER 3. GEOMETRY

185. Law of Cosines WAAADp C
a’=b*+c¢*—2bccosa,
b*=a’+c’—2accosf,

¢’=a’+b*—2abcosy.

186. LawofSines WAAAD I

a b ¢ _ SR
sino  sinf3  sinfy ’ x Av COCRUUja
where R is the radius of the circumscribed circle.

a b c be ac ab 3 abc

187. R: : —_— : —_— X _— —_— —_—
2sino. 2sinf3 2siny 2h, 2h, 2h_ 4S

C

188, 1= P=alp=blp—c)

p
i1 1. 1
r h, h, h,
189. sin3=\/(p_bxp_°),
2 bc
cos Lo [Plp=a)
bc
tanaz\/(p—bXp—C).
2 plp—a)

190. b, =2 Jpp-afp-b)p-c),
hf%x/p(p—a)(p—b)(p—‘“—)’

h. == plp—aXp—bYp—c).

31
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A A ° Y &lcHapTER 3. GEOMETRY

191. h, =bsiny=csinf,
h, =asiny=csina,
h.=asinf=bsina.

b2+ 2 2
192, m’=—"°_2 |
2 4

, a‘+c¢* b’

mb= )

2 4

, a’+b* ¢?

m’ = -,

2 4

, 00 T Figure 15.

193. AM =§ma, BM = %mb , CM =§mc Ef. 150,

194, ¢ 2bp(p=2)

" (b+c)

s 4acp(p—b) ’
* (a+c)

2 _ 4abp(p—c)
(a+b)

32



A A ° Y GEHAPTER 3. GEOMETRY

195. S ah, _ bh, _ ch, ,
2 2 2
Szabsinyzacsin[_’)zbcsin(x ’
2 2 2

S= \/p(p - a)(p - b)(p - c) (Heron’s Formula),
S=pr,

_abc

T
S=2R*sina sinf siny,

B, v

2 o
S=p”tan—tan —tan —.
2 2 2

3.5 Square Uz %t

Sideofasquare:a U Z %U

Diagonal: d %0 é A s e,
Radius of circumscribed circle: R € O C
Radius of inscribed circler COw ™ U
Perimeter: L OC’ u

Area: S ¢ 3 wAEu

Ve

, 101 E Figure 16.

33
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A A © Y BICHAPTER 3. GEOMETRY

196. d=a+2
— ]
2 2
198. r=2
2
199. L=4a
200. S=a>

3.6 Rectangle 06COx

Sides of a rectangle: a, b 0COrn A
Diagonal: d %0 ¢é o
Radius of circumscribed circlee R COC ™ u
Perimeter: L OC”

Area: S ¢ 3 wAEu

b \\\ g
\\‘.
] g,
a
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A A © Y lcHAPTER 3. GEOMETRY

202. R=ﬂ
2

203. L=2(a+b)

204. S=ab

~ —_

3.7 Parallelogram UE N d v

Sides of a parallelogram:a,b UENdv ¢
Diagonals: d,,d, wa 3,0 é

Consecutive angles: o, 3 CovAru
Angle between the diagonals: ¢ %W O Ad Y
Altitude: h Uwet ¥

Perimeter: L OC” u

Area: S ¢ 3 wAU

Eh\ d, dz/ -
R

{A:/
== | |

a
, 3060 1 E Figure 18.

205. o+p=180°

206. d’+d2=2(@a’+b?)
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A A ° Y &tHaPTER 3. GEOMETRY

207. h=bsina=bsinf
208. L=2(a+b)

209. S=ah=absina,

1 x
S =5d1d2 sin .

3.8 Rhombus ¢ ¢ AGC

(@)

Side of a rhombus: a ¢ AO
Diagonals: d,,d, W& 3%C
Consecutive angles: o,p C O v A o
Altitude: H Uweef

Radius of inscribed circles:r C Ow ™ U
Perimeter:L. O C~

Area:S ¢ 3 w A
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A A ° Yo &lcuapTeR 3. GEOMETRY

210. «+p=180°

211, d*+d =4a’

212. h=asina=@
2a
213. rzhzdld;z:aSin(x
2  4a 2
214. L=4a

215. S=ah=a’sina,

1
S =5d1d2.

3.9 Trapezoid Aevy ¢

Bases of a trapezoid: a, b A é Yy ¢y »
Midline: q AuCy

Altitude: h Uwa£

Area: S ¢ 3 w Al
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A A ° Y&l cHapTER 3. GEOMETRY

3.10 Isosceles Trapezoid

0Cé wA&EDd v

Bases of a trapezoid: a, b Aey ¢y »

Leg:c G WA

Midlineeq A UCYy
Altitude: h Uweae£
Diagonal: d 30 é

Radius of circumscribed circle: R
Area:s ¢ 3 w.

38
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A A ° Y&l cHAPTER 3. GEOMETRY

-, 01 IFigure 21.

218. q

219. d=+ab+¢?

220. h=\/c2—i(b—a)2
s cvab+c?

' \/(2c—a+b)(2c+a—b)
222. s=a*2'b.h=qh

39



A A ° Y&l cHapTER 3. GEOMETRY

3.11 Isosceles Trapezoid with  wz
Inscribed Circle

O

Bases of a trapezoid:a,b A & Yy ¢ V&
Leg:ic € w A _

Midline:q AU Cy

Altitude:h U W e

Diagonal: d ~ %20¢€ L
Radius of inscribed circle R C O W

Ve

(@]

u
Radius of circumscribed circleer COC ™ U

Perimeter:. OC~
Area:s ¢ 3 wy

--01 Figure 22,

223. a+b=2c

a+b
=ic

224, q=

225. d*=h*+c?

40
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226.

227.

228.

229.

3.12 Trapezoid with Inscribed Circle COw’

A A © Y @ICHAPTER 3. GEOMETRY

__h_+ab
2 2
_d cd } /7 a+b a
h2
2h 4r
L=2(a+b)=

s=aJ2rb.h=(a+b2)Vab L

Ve

Bases of a trapezoid: a, y &y »
Lateral sides: ¢, d _ {y
Midline: q A ucCy

Altitude: h Uweaf ¥

Diagonals: d,,d, wa 3%0é

Angle between the diagonals: ¢ W a % Oé
Radius of inscribed circle:r  C OAW__, u
Radius of circumscribed circle: R cocC’
Perimeter:L. ~OC ™ |

Area:S €3 w/

<

é
W ¢

O

8 O
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A A ° Y& kHapTER 3. GEOMETRY

~

- . 01 IFigure 23.

230. a+b=c+d

231, q= a+b_c+d

232. L=2(a+b)=2(c+d)

233. S

3.13 Kite # 1 & 2%

Sides of a kite:a,b ¢ € W i )
Diagonals: d,,d, wa %C
Angles: o,y  wC Vv )
Perimeter: L OC’” u
Area: S ¢ 3 whA
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a ¥%c v!? i
Cbh o6 Nv%wA
wa ¥%uoé )
Awé%Oé 1§
Co-v'!?
COC  u a



