Geometry — concepts and formulae Prepared by hgp2k for GMAT Club

Triangle

A polygon (plane figure) with
3 angles and 3 sides.

Sides a, b, o

Oppostte angles: &4, B, C
Altitndes: ha N hqkj s hC
Ifedians: m, ,m, ,m,
Angle bisectors: to bt

Perimeter: P
Semiperimeter: s
Area: K

Eadus of circumscribed circle: B
Eadius of inscribed circle: r

Equilateral Triangle
A triangle with all three sides of equal length.

a=hb=rc
A =B =C=Pi3 radians = 60°

F=13a
8= 3a/2
K = afsqrt(3)4

h =m, =t =asqr(3)/2 medians altitudes
angle hisectors

E =asqrt(3)3

r=a sqrt(3)6
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Isosceles Triangle
A triangle with two sides of equal length.

a=rc
A=

E + 24 = Pi radians = 1807

P=2a+b

s=at+biZ

K =b sqrtdad-b24 = 2 sin(B)2 = ab sin(A)2

b, = b sqrtida’-b2)/(24) = a sin(B) = b sin(4)
m, = sqrt{at+2b2)2

t_="b sart(al2atb Dilath) =b sin(A)sn(34/2)
by, = m, = t, = sari{da-bI2 = a cos(B/2)

B = a2bME = a2 sin(A)] = bi[2 sin(B)]
r=K/fs = b sqrt](2a-bI(2a+b) ]2

[
b ¢ A b
medians altitudes angle hisectors

Right Triangle
A& triangle with one nght angle.
C =4 +B =Pif2 radians = 907

d=af + b2
(Pythagorean Theorem)
P=ath+c

5= (athtcli2
K =abi2

h =b

a
hh:a
h, =abic

m, = sqrt(db +a’)/2
my, = sart{da b2

m, =cf2

t, = 2be cos(A/2)f(bte) =
sqrt[be(1-a[b+c 9]

t, = Zac cos(B/2(ate) =
sqrt{ac(1-b2atc]4)]

t, = ab sqri(2)/(atb) “ b

medians altitudes angle bisectors
R=ci2

r=abl{athtc)=s-¢
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Scalene Triangle

A triangle with no two sides equal.

Iote that the following formulas
work with all triangles, not just
scalene triangles.)

P=a+b+c
g = (atb+o)i2

K =ah /2 =ab sin(C)2 =

al sin(EB) sinfCW[2 sin(A)] =
sqrt[s(s-a)(s-b)(s-c]]

(Heron's or Hero's Formula)

b, =c sin(B) =b sin(C) = 2K/a

m, = sqri(2b>+2c?-a%)/2

t, = 2be cos(AfZ)bte) =
sqrifbe(1-a2b+e ]3]

FE =ahc/dE =
al[2 sin(A)] =
B2 sin(B)] = Ffoln N
el[2 sin(C)]

r=2EF=E/l:=
sqrt[(s-a)(s-b)(s-c)s] =
¢ sin(A/2sin(B/2)cos(CF2) = '
ab sin(C)(2 5) =
(z-citan(Ci2)

altitudes

medians angle bisectors
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Quadrilateral

A polygon (plane figure) with 4 angles
and 4 sides.

Sides a, b, c, d

Angles A B, C, D
Around the quadnlateral are a, & b, B,

c, 2, d. D, and back to a, m that order

Altitades: ha | et

Diagonals: p = BD, q= AC, mtersect at
O
Angle between diagonals: theta

Perimeter: P
Semipenimeter: s
Area K

Radms of circumscribed circle: R
Radms of nscribed circle: r

General

F=at+tb+c+d
&= B/2 = (atbrretd)f2

A+E+C+D=2Piradians =
3600

E = pog sinftheta)/2

E = (b*+d a2 -cBtan(theta)yd
K= sqr‘t[4p-2 q2—(b2+d2—a2—c2)
314

E = sqrt[(s-a)(s-b)(z-c)(s-d)-
abcd
oA A+C)2Y]
(Bretechneider's Formula)

Square

& quadrilateral with four right angles and all four sides
of equal length.

a=b=c=4d
A =B=C=D=Pi2 radians = 90°
theta = Pi2 radians = 90°

(=

!
q=a sqri(z)

da

2a

a

a sort(2)2

al2

Ecl v B
Il

(%]

5
Il

._‘
Il
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Rectangle

& quadrnilateral with adjacent sides perpendicular
{all four angles are therefore right angles).

a=c,b=d
4 =B=C=D=Pi2 radians = 90°

h =b

b =a

p=gq= sqrt(a2+b2)
theta = 2 arctan{a®)
P=2{ath)

s=ath

K=ab

R =p/2 = sqrt(a®+b2)/2
= tmitirnrnga, e

Parallelogram

A quadnlateral with oppostte sides parallel

4 + B =Piradians = 180°
h, =b sin(4) =b cos(B-Pif2)
by =asin(A) =a cos(B-Py2)

= sqrt[a2+b2—2ab cos(A)]

Pl

h'h ;
.
Vg
B,
A0
L
.
.
.
.
D
i)
a

q= sqrt[a2+b2-2ab cos(B)]
pPt = 2(a+b?)

theta = arccos([ag—bg]qu)
P = 2%*(ath)

s=a+h
E =ab sin{&)=ab sn(B) =
bt

= oy sinitheta)’2

Rhombus
A parallelogram with all sides equal

a=b=c=4d
A=C B=D
theta = Pi/2 radians = 90°

A +B =Piradians = 180°
b, =asm(A) = a cos(B-Fi'2)

hy=hy

= asqri{2-2 cos{a)]
q=asqrt[2-2 cos(B)]

phtef = 4o

F=4a

s=2a

E = afsin(4) = a*sin(B)
=ah, =pag/2

Prepared by hgp2k for GMAT Club
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Trapezoid
(American)

Trapezium
(British)-

a parallel to ¢, m = (atc)/2

A+B=C+D="Piradians =
180°

P=at+b+c+d
K =hm=h(atc)2

If'a=rc, the trapezoid is actually a parallelogram, so b = d, and the height and area cannot
be determined from a, b, ¢, and d alone. If a and ¢ are not equal, then

b2 = (atb-ctd)(-atbretd)(a-b-etd)(atb-c-dM4(a-c)?].

It"ha2 = 0, no trapezoid having those side lengths exsts.

*From The Words of Mathematics by Steven Schwartzman (1994,
Mlathematical Association of America):

trapezoid (noun); trapezoidal (adjective); trapezium, plural frapezia (noun):
The Greelk word trapeza "table” was composed of Zagra "four” and the Indo-
European root ped- "foot." & Greel table must have had four feet (=legs). The
suffisr -2id (g.v.) means "locking like " 5o that a trapezoid iz a figure that looks
like atable (at least in somebody's inagination). Some Atmericans define a
trapezeid as a quadnlateral with at least one pair of parallel sides. Under that
definition, a parallelogram i a special kind of trapezedd. For other Americans,
howevet, a trapezoid is a quadrilateral with one and only one pair of parallel
sides, ih which case a parallelogram is not a trapezoid. The situation is frther
confiized by the fact that in Europe a trapezoid is defined az a quadnlateral with
no sides equal. Even more confusing iz the existence of the sumilar word
trapezium, which in American usage means "a quadnlateral with no sides
erqual,” but which m Eurepean usage 15 a synonym of what Amencans call a
trapezeid. Apparently to cut down on the confusion, trapezium 15 not used in
American textbooks. The trapeze used in a circus 15 also related, since a trapeze
has or must ence have had four "sides": two ropes, the bar at the bottom, and a
support bar at the top.
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Kite

A ouadrilateral with two pairs of distinct
adjacent sides equal m length.

a=hb,c=4d
theta = Pif2 radians = $0°

OB=0D=pf2, Oh=h OC=q-h

h = sqri(a®-p2
q= sqrt(az—pzfil) + sqrt(cz—pzs‘il)

P=2{atc)
E=pg2

Cyclic Quadrilateral

A ruadrilateral all of whose vertices lie on a circle.

Pomtz &, B, C, and D ke on a crrele of radms B

A+ C=B+D=Firadians = 180"
K = sqrt[(s-a)is-b)(s-c)(s-d)]
{Brahmagupta's F ormula)
E = sgrt[(ab+edi(actbd)(ad+Hhe) [14*E

p = sartf (actbdiad+tbc)/{abt+cd)]
g = sept (ab+ed)(actb d){ad+tbe))

R = sqri{{ab+cd)(actb d){ad+be) /
{z-a)(s-b)(s-c){z-d)]4

theta = arcsin[ 2K/ (actbd)]

Cyclic-Inscriptable

A ruadrilateral within which a circle can be

seribed, tangent to all four sides.

Pomtz &, B, C, and D ke on a crrele of radms B
Sides a, b, ¢, and d are tangent to a circle of radms

T

m = distance between the centers of the two circles. B ¢

A+ C=B+D=PFiradians = 180°
atc=b+d
K = sgrifabed]

t = sqrtfabed]is

E = sgrt[{ab+cd){actbd)
{adt+bo)fabed)id

VE+m? + VR-m? = i

Prepared by hgp2k for GMAT Club
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Regular Polvgon

Mutnber of sides, all equal length arn
Mumber of interior angles, all equal measure beta n
Central angle subtending cne side: alpha

Perimeter: P
Area K

Radus of circumscribed circle: B
Eadiuz of inscribed circle: r

beta = Piln-2)/n radians = 180%(n-2)'n
alpha = 2 Pifn radians = 360%n
alpha + beta = Piradians = 180°

D =na=2nk sinfalphal?)
K = na? cot(alpha/2)/d
=nB? sin(alpha)i2
= ne? tan(alpha'2)
= na sqrt(dRZ-a%)4

E = a ceealphal2)2
r=a cot(alphal2)2

a = 2r tanfelpha2) = 2R sin(alpha/)

Special Cases of the Regular Polygon

t =3 (ecuilateral trangle)
n =4 (squate)

n =5 (regular pentagon)
6 (regular hezagon)
n =8 (regular octagon)

=]
Il

=

The Regular Pentagon '

Mumber of sidesn=2
Internal angles beta = 390/5 radians = 108 degrees
Central angles alpha = 296/5 radians = 72 degrees

Perimeter P = 5a = 5R sort(10-2 sqrt[5])1/2
Area ¥ = 5a® sqrt(1+2feqri[ 5]

= 5E2 sqrt( 1042 sqri[ S8

=512 sqrt(5-2 sqrt[5])

= Sa sqri(4R2-a2)yd

Circumnradiuz B = a sqri(2+2/sqri[ 5])/2
Apothem r = a sgrt( 1+2/5qrt[ 5TW2 = R{1+sart[ 3]0/

Side a=2r sqrt(5-2 sqri[5]) = R sqri{10-2 sqrt[5]W2

A
@
'O
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The Regular Hexagon .

Mumber of sidesn=16
Internal angles beta = 290/3 radians = 120 degrees
Central angles alpha = 70/3 radians = 60 degrees

Perimeter P = 6a = 6R.
Area B = 3a® sqri(3)2
= 3R sqrt(3)2
=22 sqri(3)
= 3a sqri(dR2-a9)2

Circumradins E.=a
Apothem r= a sqri(3)W2 =F sqrt(3)/2

Side a=2rfsqrt(3) =F.

The Regular Octagon .

Humber of sidesn =18
Internal angles beta = 3/ radians = 125 degrees
Central angles alpha = /4 radainz = 45 degrees

Perimeter P = 8a = B8R sqrt(2-sqrt[ 2])
Area K = 2a%(sqri[2]+1)

= 2R2 sqrt(2)

= 8sqr[2]-1)

= 2a sqrt(dRE-a%)

Circumrading B = a sert(sert[ 2]2+1)
Apothem r = alegri[ 21102 = B st 2+eqrt[ 2])2

Side a = 2r(sgrt[2]-10 = B sqrt(2-sqgri[2])
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Constructible Regular Polygons

Here is atable of regular polygons constructible with strajghtedge and cotnpass whose angles are

whole numbers of degrees:

n | alpha | beta

3
4
5
&
8
10
12
15
20
24
30
40

&0

120

120
a0
72
&0
45
36
30
24
18
15
12
8

&0

80
108
120
135
144
150
156
162
165
163
17

174

177

aR

1.7320508 = srt(3)

14142136 = sqrt(2)

1.1755705 = sqrt(5-sqri[ 5])/2

1.0000000=1

0.765366% = sqri(2-sqrt[2])

0.6180340 = (zqrt[5]-1)/2

0.5176381 = (sqrt] 3]- 1 /sqrt(2)

0.4158234 = (sqrt] 3]eqri] 1-sqrt(5) HFeqri 2]eqrt] S+eqrt(5)])i4
0.3128689 = (sqrt2][ 1+sqrt(5)] - 2 sqri S-sqrt(3) [/
0.2610524 = sqrt([4-sqri(2)-sqrt(6)]/2)

0.2090569 = (sqrt[6]sqri] S-sqrt(5)]-sqrt] 5]-1)/4

01569182 = (et 2]sqri[ 2+sqrtd2 ][ 1-sert( 5 ]+
2 sgrt[2-sqrt{2) ) sqrt SHsqrif 3 )id sqrt[2])

01046719 = ([saqrt(3+1][sqrt(53-1]sqri 21+
2[1-sert(3) ] sqri[ Steqrio 18

0.0523539 = ([sqrt(2-sqri[ 2]+
sort(6+3 sqrt[ 2D 1tsgrt(9)-sqrt(30-6 sqrt[ 5T+
[sart(2+sart[2]}-sqrt(6-3 sqril 2D ][sqrt(3)+
sart( 15y +sqrt(10-2 sqrt[ 5] 16

Prepared by hgp2k for GMAT Club
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Circle

Al points on the crcumference of a circle
are equidistant from its center.

Radius: r
Dhameter: d
Circumnference: C
Area K

d=2r
C=2Pir=Fid

E=Pir=PidH
C=2sqrtPi K}

K =C24 Pi=Cr2

m
d
K
C

Arc of a Circle
A curved portion of a circle. )
Length: s o
Central angle:

theta (in radians),

alpha (in degrees)

s =r theta = r alpha Pi'180

Segment of a Circle

Either of the two regions into which a
secant or a chord cuts a circle.
(However, the formulas below assume
that the segment is no larger than a setni-
circle.)

Chord length: ©
Height: h

Distance from center of circle to chord's
midpoint; d

Central angle: theta (in radians), alpha (in
degrees)

Area K
Arc length: s

theta = 2 arccos(dit) = 2 arctan{c/{2d)) = 2 arcsin(c/(21))
h=r-d

c=2 sqrt(rl-dzj = 2r sin(theta/2) = 2d tan(theta/2) = 2 sqrtfh(2r-h)]
d = sqrifdri-c2W2 = r cosltheta’?) = ¢ cot(theta/2)/2

K = r{theta-sin(theta)}2 = r'arccos([r-hjir) - (r-h)sqrt(2rh-?)
= Parccos(din) - d sqrtr?-d)

theta = sir
K = [sk - sin(sir))/2

Prepared by hgp2k for GMAT Club
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Sector of a Circle

The pie-shaped piece of a
circle "cut out' by two radi.

Central angle:
theta (in radians),
alpha (in degrees)

Area K
Arc length: s

K = r’theta/? = ralpha
Pif360

theta = s/t

K =rsf2

Prepared by hgp2k for GMAT Club
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"& conic (or comc section) 5 a plane curve that can be obtamed by mtersecting a
cone with a plane that does not go through the vertex of the cone. There are three
possibilities, depending on the relative position of the cone and the plane. Ifno line
of the cone iz parallel to the plane, the mtersection iz a closed curve, called an
ellipse. If one line of the cone iz parallel to the plane, the intersection is an open
curve whose two ends are asymptotically parallel, this is called a parabola.
Finally, there may be two lines i the cone parallel to the plane; the curve in this
case has two open pieces, and is called a hyperbola.”

Ellipse
Sem-axes a, b

Eccentricity: e = sqr‘t(az—bz)fa
Area K
Circumference: C

E=Piab

C = 4aE, where E is an elliptic
mtegral with k = e, which can be
uzed to derive the following
formulas:

C=mlatb)[1+ 24 + 2464 + ],
where x = (a-b)(ath)

C = m(atb)(1 + 3=4[ 10 + sqrt(4 - 325,

approzmately

Segment of a Parabola

Heyght: h
Chord length: ¢
Area K

Length: =

s = c[1+2(2h/cr33-2(2hic)

45+

& = sqrt[dhE e 2 H 23]
In[(Zh+sart{4hi+e2Ti(ci2)]

E =2chi3
K =4T/3, where T is the area of
the triangle fortmed by the
chord
and the pomt of tangency of a
tangent to the parabola
parallel
to the chord

13
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4 parallelepiped {alternate spelling parallelopiped) is a polyhedron with six faces
bounded by three pairs of parallel planes, so all its faces are parallelograms. It is
also a prism the base of which is a parallelogram.

Rectangular Parallelepiped

A three-dimensional figure all of whose face angles are right angles,
so all its faces are rectangles and all its dihedral angles are right angles.
(& dihedral angle is an angle created by two intersecting planes.)

Edgeza b, c

Diagonal: d

Total surface area (total area of all
the faces of the figure): T

Wolume: W

d= sqrt(a2+b2+c2)

T = 2(ab+act+bc)

WV =abc

Face diagonals sart

(a2+b5,
sqrt(az+02), sqrt

(b*+e?)

Cube

A& three-dimensional figure with
six congruent square sides.

a=b=c

d=asort(3)
T=6a
V=g

Face diagonal a sort(2)

14
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Prism

A polyhedron with two congruent, parallel bases that are polygons,
and all remaining faces parallelograms.

Height: h
Area of base: B
Length of lateral edge: 1

Area of right section: A
Perimeter of right ‘
section: P

Lateral surface area: 3
Wolume: WV

Pyvramid

A pyramid 15 a polyhedron of which one side, the base, 13 a polygon (not necessarily
aregular polygon), and all the rest are triangles sharmg a common pomnt, the wertex
A pyramid is regular if the base is a regular polygon and the other faces are congruent
isosceles triangles

Height: h

Area of base: B 2 =:Pi2 (regular pyramid)
Slant height: 5 (regular pyramid)

Perimeter of baze: P W =hBE/3

Lateral surface area: 2

Volume: ¥

15
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Square Pyramid

The base is a squate, and all triangular faces are congruent isosceles triangles.

Side of basze: a
Other edges: b
Height: h

Slant height: s

Vertex angle of faces: alpha
Base angle of faces: theta
Base-to-face dihedral angle: beta
Face-to-face dihedral angle: pta

Lateral surface area; 3
Total surface area (including base): T
Volume: V

a = sqri{20b-h8)] = 2 sqrt(b?-s2) = 2 sqrt

(21

b = sqrtth® a2} = sqrt{s*+a’id) = sqrif2s*-
)

h = sqri(b2-a2/2) = sqri(s2-a2i) = sqrt(2s?-
b3y

5 = sqri(b®-a2i4) = sqrith® a4 = sort (b2+Hh3)2]
theta = arccos(a/@b) = arcsin(st) = arctan(2sia)

alpha = arccos(hszzj = arcsin(asszj = arctan(as;‘hzj
beta = arccos(als) = arcsm(his) = arctan({Zhfa)

phi= arccos(—a2f452) = arcsjn(bh.l’sz) = arctan(—4bhfa2)

2 =2Zas
T=al2sta)
V=ahi3

Frustum of a Pyramid

The portion of a pyramid that lies between the base and a plane cutting through it
parallel to the base.

Height: h

Area of bases: Bl’ B2

Slant height: 2 (regular pyramid)
Ferimeter of bazes: Pl, P2

Lateral surface area: S
Volume: WV

5 =s(P,+P,)I2
{regular pyrarmid)

V = h(B,+B,+eqrB, B, 13

16



Geometry — concepts and formulae

Regular Polyhedron

A solid, three-dimensional figure each face of which is a regular polygon with

ecual sides and equal angles. Every face has the same number of vertices, and the
sarne nunber of faces meet at every vertex An inscribed (inside) sphere touches
the center of every face, and a circumscribed sphere (outside) touches every vertex

There are five and only five of these figures, alzo called the Platonic Solids:
the tetrahedron, cube, octahedron, dodecahedron, and icosahedron

pe

Mumber of vertices: ¥
Mumber of edges: e
Mumber of faces: £

Edge:a
Eadius of circumscribed sphere: B
Radius of nscribed sphere: r

Surface area; 3

Wolume: ¥V

Dihedral angle between faces: delta (in
degrees)

Tetrahedron

A4 three-dimensional figure with
4 ecuilateral tnangle faces,
4 vertices, and & edges.

v=4 e=6f=4

a=(2 sqr 5]k
r=(13R

R = (sqri[6]1a

S = sqrt(3a’

V= (sqrt[2)/12)2

delta = arccos(1/3) = 70° 32'

h = height or altiude
b= {sart][6]/3)a

Cube

A4 three-dimensional figure with
& square faces, 2 vertices,
and 12 edges.

v=5%e=12.f=¢
a= {2 sqrt[ 3]
r = (sgrt[3}/3E

R =(5qrt[3])2a

r={1/2)a
S=6a
V=g

delta = arccos(0) = 50°

Prepared by hgp2k for GMAT Club
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Octahedron

A4 three-dimensional figure with
8 equilateral triangle faces,
& vertices, and 12 edges.

v=6H,e=12.f=8
a=sqrt()E

r = (sqrt[3)F3E

E = (sqrt[2)2)a

= (sqrt[6]E)a

8=2 sqrt(3a

V= (sqrt[2)/3)a°

delta = arccos(-1¢/3) = 105
28

Dodecahedron

& three-dimensional figure with
12 regular pentagon faces,
20 vertices, and 30 edges.

v=20,e=30,f=12

a= ([sqrt(5)-1]sart[3)3R
= (aaet[73+30 sqrt(5))F15)
R

B = (sqrt[3][ 1+sqrtSa
= (sopt[250+110 sqrt
(5)1/20)a

S =3 sqr(25+10 sqrt 5]l
V= ([15+7 sqri(5))4)a’
delta = arccos(-sqri{ 3]/ =
1167 34'

Icosahedron

A three-dimensional figure with
20 equilateral triangle faces,
12 vertices, and 30 edges.

v=12,e=30,f=20
a=(sqrt[50-10 sqrtf5H )R
r = (sqrt[75+30 sqrtf )15
E

E = {sqrtf[ 1042 sqri{3)]id)a
= (sqet[42+18 sqrt(5)])12)a
S =13 sqrt(3)at

V= (3[3+eqrt(5) 120
delta = arccos(-zqrt{5]/3) =
1387 11

18
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A cylinder iz a surface generated by a family of all lines parallel to a given line (the
generatrix) and passing through a curve in a plane (the directriz). A right section s
the curve formed by the mtersection of the surface and a plane perpendicular to
the generatriz. The parallel bases of a cylinder may form any angle with the ams.

Idote commonly, a cylinder includes the solid enclosed by a cylinder and two
parallel planes. The region of either of the parallel planes enclosed by the surface
15 called a base of the cylinder. The perpendicular distance between the planes of
the bases i3 the height of the cylinder. The line segment cut on any of the
generating lines by the two parallel planes is called a lateral edge.

Circular Cylinder

A cylnder whose bases are circles. The line connecting the centers of the bases
1z called the ass.

Height: h

Area of base: B

Length of lateral edge: 1
Area of right section A
Penmeter of right section: P

Lateral surface area: 3
Total sutface area: T
Volume: V

iz
=P+2B
hB =14

< Hw
]

Right Circular Cylinder

A circular cylinder m which the aas 15 perpendicular to the bases. (If the ams
of a citcular cylinder iz not perpendicular to the bases, itis called an oblique
circular cylinder )

Height: h

Fadius of base: r
Lateral surface area: 3
Total surface area: T

Volume: W
8=2Pith
T=2Pir(rth)
V=Pirth
A=B=DPi
P=2Pir
I=h

19



Geometry — concepts and formulae Prepared by hgp2k for GMAT Club

20



Geometry — concepts and formulae Prepared by hgp2k for GMAT Club

Cone

A cone 15 a sutface generated by a family of all lines through a given point (the vertes)
and passing through a curve in a plane (the directri). More commonly, a cone meludes
the solid enclosed by a cone and the plane of the directriz. The region of the plane
enclosed by the directrix is called a base of the cone. The perpendicular distance from
the vertex to the plane of the base iz the height of the cone.

Height: h W =hB/3
Area of base: B
Volume: V

Circular Cone

A cone whose base is a circle. The
line connecting the center of the
base to the vertex is called the azas
of the circular cone.

Right Circular Cone

In a right circular cone, the ams 15 perpendicular to the base. (If the axis of a
circular cone 15 not perpendicular to the base, it 1s called an oblique circular cone.)
The length of any line segment connecting the vertex to the directrisz is called the
slant height of the cone.
Height: h

Radus of base: r

Slant height: ¢

Lateral surface area: 5
Total surface area; T
Volume: W

B=Pir

5= sqr‘t[12+h2]
S=Pirs

T =Pirirts)
V =Pirh/3

Frustum of a Right Circular Cone

The part of a right circular cone between the base and a plane parallel to the base
whose distance from the base is less than the height of the cone.

Height: h
Eadms of bazes: 1, B
Slant height: s

Lateral surface area: 3 G

Total surface area: T
Volume: V

& = sort([Ror]*+hd)

S = Pifr+R)s

T = Pitr[r+s FR[E+s])

V = PR R AHh3 21
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Sphere

A three-dimensional fgure with all of its pomts equidistant from its center,

Eadius: r
Diameter: d
Surface area; 3
Wolume: W

S=4Pif =P ¢
WV = (4 P¥3)C = (Pi6)d

Sector of a Sphere

The part of a sphere between two right circular cones that have a commeon vertex

at the center of the sphere, and a common ass. (The mterior cone may have a base
with zero rads.)

Radius r
Height h
Volume: V

$=2Fith
V= (2 Pi3)th

Spherical Cap

The portion of a sphere cut off by a plane. If the height, the radiuz of the sphere, and
the radis of the base are equal h=r (=r,), the figure i3 called a herisphere.

Radms of sphere: ¢
Radms of base: 1y
Height: b

Surface area; 2
Volume: V

r = (4, B2k
§=2Firh
V= (P63 ik
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Segment and Zone of a Sphere

Segment: the portion of a sphere cut off by two parallel planes.
Zone: the curved surface of a spherical segment.

Eadius of sphere: r
Radi of bases: 1) 1,
Height: h

Surface area; 3
Wolume: W

$=2Firh
V = (PU6)(3r, 43,2414

Lune of a Sphere
The curved surface of the intersection of two hemispheres.

Radiua r
Central dihedral angle: theta (in
radians),
alpha (in degrees)
Surface area: 3
Wolume enclozed by the lune
and the two planes: V

S = 2r%theta = (P¥90)  alpha
V = (2/3)theta = (P2 70} alpha
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Ellipsoid

A three-dimensional figure all planar
cross-sections of which are either
ellipses or circles.

Semi-axes: a, b, ¢ (the serm-axs 15
half the length of the asis, and
corresponds to the radms of a sphere)
Wolume: ¥

V = (4 Pif3)abe

Prolate Spheroid

Semi-axes: a, b, b (a > b)
Surface area: S

2 =2 Pib{b+ta arceine]e),
where & = sqr‘t(az—bz)s‘a

Circular or Ring Torus

Oblate Spheroid

Semi-axzes a, b, b (a<h)
Surface area; 3

3 =2 Pibib+a arcsmhlbefal[befa]),
where e = sqrt(bz—az)fb

Prepared by hgp2k for GMAT Club

The surface of a three-dimensional figure shaped like a doughmut.

Major radius (of the large circle) R
Whinor rads {of circular cross-section): ¢
Surface area: 3

Wolume: WV

S =4P#Rr
V=2 PER2
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Spherical Polygon

& closed geometnie figure on the surface of a sphere formed by the arcs of great circles.

Eadwms v
S = (theta-[n-2]Pir = (alpha-120[n-2)Pi 180

Mumber of sides: n

Sum of Angles: theta (in radians),
alpha (in degrees)

Surface area; 3

spherical triangle spherical quadnilateral
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