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Abstract

In this paper, a theorem is formulated and proved that yields generalized closed-form expressions for the
dihedral angle between any two arbitrary lateral faces of a regular n-gonal right pyramid. The dihedral angles
are expressed in terms of the apex angle, defined as the angle between two adjacent lateral edges meeting at
the apex. The proposed formulation establishes a direct analytical relationship between the edge geometry at
the apex and the corresponding dihedral angles of the pyramid. Due to its generality, the theorem applies to all
regular and uniform polyhedra whose vertex configuration coincides with that of a right pyramid, as well as to
regular n-gonal right prisms with an arbitrary number of sides. The resulting formulas are useful for geometric
modeling, construction of physical models, and the development of computational algorithms for the analysis
of polyhedral structures and equally inclined sets of concurrent vectors in three-dimensional space.
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1. Introduction

A regular polygonal right pyramid is a right pyramid that has a regular polygonal base and all its lateral faces are
congruent isosceles triangles equally inclined, at an acute angle, with its geometric axis [1]. The dihedral angle
is the angle between two intersecting planes measured perpendicular to their line of intersection [2]. In this
paper, a theorem has been proposed and derived by the author for computing the dihedral angle between any
two arbitrary lateral faces of a regular n-gonal right pyramid, expressed in terms of the apex angle, defined as
the angle between two adjacent lateral edges meeting at the apex, and the number of lateral faces. The stated
assumes a tetrahedron with two extended and intersecting faces as arbitrary planes and third one is formed by
the unextended edges and applying inverse cosine formula [3]. The formula derived here is equally applicable
to regular n-gonal right prism, and is also useful for determining the dihedral angles between any two arbitrary
faces meeting at the vertex of various regular and uniform polyhedra [4-8]. A pyamidal shell can be easily
constructed/framed by continuously fixing all its adjacent (flat) triangular faces each two as a pair at their
common edge at an angle equal to the dihedral angle between them.

2. Dihedral angles in a regular n-gonal right pyramid and prism

2.1. HCR’s Theorem: The dihedral angle i.e. angle of inclination §;, between 1™ face (i.e. reference face) and
rth face (i.e. arbitrary face) meeting at the apex of a regular n-gonal right pyramid with apex angle « (i.e. angle
between any two adjacent lateral edges), is given by the following generalized formula,

2
VrmeN, r<n n=3, a<7, 61r € (0,m] e (D)

Proof: Consider a right pyramid with a regular n-gonal base A, 4,45 .... A, Ar41 ... A_14, with each side a and
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Figure 1: (a) The faces PA,A, and PA, A, are 1™t and rth lateral faces, each with an apex angle «, in a regular n-gonal
right pyramid, (b) regular polygonal base with n number sides each of length a (top view).

its lateral faces meeting at the apex P such that a is the apex angle i.e. the angle between any two consecutive
lateral edges meeting at the apex P (as shown in Figure 1). Now, consider an arbitrary lateral face PA,. A, and
drop perpendiculars PO and PN from the apex P to the polygonal base and side A,A,,, respectively, and
perpendicular ON from the centre O to the side A,A,,1(as shown in Figure 1(a)).

In right APN A, (Fig. 1(a)),

a
NA, a (7) 2APA, « A A a
ZAPN = S tane = ~2/ v A PN =TT 2 g 2 D0
tansA, PN . ANy =y ( r 2 2 A 2 2)
PN = Zcote )
2°%2
In right AON A, (Fig. 1(b)),
R S ) (+ caon = Aehess %y, ki o)
r ON n~ ON r 2 n O 2 2
a T
= ON = —cot— R )
2 n

From the above Figure 1(b), the angles between the perpendiculars drawn from the centre O to the side A4,
(i.e. reference side) and any arbitrary side say A, 4,4 are given as follows

T 2
Angle between perpendiculars drawn from O to sides A; 4, and A,A; = ZMOM1 = = 2-1) -
. ) T 2m
Angle between perpendiculars drawn from O to sides 4,4, and A;4, = ZMOM?2 = o= B3-1) -
) . T 2m
Angle between perpendiculars drawn from O to sides 4,4, and 4,45 = o= “4-1 o

T 2m
Angle between perpendiculars drawn from O to sides 4,4, and As4¢ = o= G-1 o
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2
Similarly, angle between perpendiculars drawn from O to sides A;4, and A, 4,,; = £MON = (r — 1) -

21
» LMON = (r — 1)7 e (4)
Now, extend the base sides 4344, A44s5, ... ,and A, A, .1 so that these intersect the first side 4,4, at the
points Bj, B, ......., B._, respectively (as shown in Figure 1(b). Draw the straight lines MN, and OB,._, that

intersect each other at the point Q at a right angle (Fig. 1(b)).

In right AOQM (Fig. 1(b)),

inzZMO0Q = ¢ = si <MON = oM ( LMOQ = <MON oM = ON)
sneMOQ =0a = ST = 0N ' Q=—— M=
2
(=D oM .
sin =4 7 (setting values from Eq(3) and (4))
2 > cot—
2 n
a nwm ((r—Dm
= QM = —cot—sin| ——— R )
2 n n
In right AOMB,._, (Fig. 1(b)),
MB,_, ¢MON MB,_, £MON
tanzMOB,_, = > tan——=— 1= ( £MOB,_, = £M0Q = , OM = ON)
21
r-1D=-\ MB,_, _
tan =g 7 (setting values from Eq(3) and (4))
2 5 cot—
2 n
a m (r—Dm
= MB,_, = —cot—tan| ——— RN (<))
2 n n

Now, extend the first isosceles triangular lateral face PA; A, (i.e. reference face) and the r*" isosceles triangular
lateral face PA, A, ,(i.e. arbitrary face) that intersect each other at the line PB,._, at an angle i.e. dihedral angle
61, Now, drop the perpendicular PQ from apex P to the line MN and let ZMPN = 8 (as shown in Figure 2).

In right APQM (Fig. 2),

P
oM ; B, ,
sincMPQ = —
¢ PM
_ LMPN QM PM = PN )
sm 2 PN (- = ) o
/
Substituting the values from (2) & (5), /
a_ . ((r—Dm / < A
p_geogen(C5) LA e
: — . = il A
= smE = a a A o] S
7 COtj Ay
tan 4 sin (r—Dm Figure 2: A tetrahedron PMNB,._, formed by joining apex P of right pyramid
. _ 2 to the point M, N, and B,._, that has faces as two congruent right triangles
s> = tan & APMB,_, & APNB,_,, and two isosceles triangles APMN & AMNB, _,.
n
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2
tan % sin (w)
2 n

:cos[y’zl—Zsinzizl— P
an—
n

tan? ~ — tan? < sin? <@>
n 2 n

cosf =

(D

tan? =
n
In right APMB,._, (Fig. 2),

r—2 MBr—Z

MB
tansMPB,_, = > > tany = PN (Let LMPB,_, = £NPB,_, =v)

Substituting values of PN and MB,_, from Eq(2) and (6) respectively into above equation,

2 ot"tan (@) tan & tan (w)
277 n _ 2 n

tany = T @ -
> Cot an_
1 1 1 ( 0 < < T[)
= cosy = = = y<-
secy J1+tan2y N (r — D\ 2 2
tan 5 tan (T)
1+ T
tanz
T
tan—
cosy = n T r e (8)
\[tan2 E + tanZ gtanz <u)
n 2 n
tan%tan <(T - 1)”)
n
tan tan tan — T
= siny = Y LA L ('-'0<V<—)
secy J1+tan2y r = D\ 2
tan%tan <u>
n
1+ T
tanﬁ
tan%tan (@)
siny = ..(9)

2T 2 L ((r=1m
\/tan ;T tan? > tan ( -

If ¢;, a, and a; are the apex angles i.e. angles between the consecutive lateral edges meeting at an apex A of a
tetrahedron ABCD, the dihedral angle 8,, between the triangular faces ABC and ACD (as shown in Figure 3
below) is given from the inverse cosine formula [3],

e (10)

_4 (COS a3 — COS Q1 COS A,
6., = cos

sin a4 sin a,

Now, the dihedral angle §,, (= 6;,) between triangular lateral faces PMB,_, and PNB,_, of tetrahedron
PMNB,_, (see Fig. 2) is obtained by substituting the corresponding values a; = y,a, =y and a3 = 8 from
Eqg.(9) and (7) respectively into Eq(10) as follows
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D
Figure 3: A tetrahedron ABCD with apex angles a4, a; and a3z of the
triangular faces ABC, ACD, and ABD respectively meeting at the apex A. The
triangular faces ABC and ACD are inclined at an angle i.e. dihedral angle 64,.

_, (COSPB —cosy cosy cos B — cos?y
81, = COS ( - - ) = €080y, = ———5
siny siny sin? y
T a (r—Dm 2
2 2Q . o (0 — DT s
2 B T a r—1m
tan® 2, \[tanz n + tan? jtan2 (%)
= cosdy, =

/ tan % tan <W) \2
o o ()

(tan2 T _ tan?Zsin (ﬂ)) (tan2 T _ tan?Zsin (ﬂ)) tan* &
n 2 n n 2 n n
1)7'[)

C0S 61, =

—
tan? %tan2 T tan? <(
n n

4T _ 2@ oM o ((r—Dn 2@, 2T r—Dn 1)71' 4@ o (r=Dm 2(r=Dm\ _ 4%
tan n 2tan 2tan 7 Sin ( n + tan 2tan ntan — 2tan > sin n tan n tan n

2@ 2T ( 1)”)
tan’ > tan® - tan ( m

a
r—1)r\ tan® r—1mn
cosé, =1—2 COSZ<( n) >+ 7Tsm <%>

tan? =
n

c0s 0y, =

a
81y r—1Dm\ tan’s r—1mn
2 cos? — - —1=1-2{ cos <( n) )+ 72rsin2<( ) )

tan? n
n

a
S -1 tan® > -1
cos2— =1 —( 1 —sin2 <(T )n) + 72Tsin2 <(T )n)

n tan? n
n
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The above expression of §;, is the dihedral angle between the 1 lateral face PA; 4, and r" lateral face PA, A, .1

in the given regular n-gonal right pyramid (Fig. 1(a)).

The dihedral angle §;; between i and jth arbitrary lateral faces, counted/marked in the same direction (CW or
CCW) with respect to a reference lateral face, in a regular n-gonal right pyramid with apex angle «, is obtained
by substituting 1 = i and by r = |i — j| + 1 in the above generalized formula as follows

i—jlm
8;j = 2cos™!| sin (Q e (1)

2n
VijneN, i,j<n n=3, a<7, 6l-je(0,n]

The variations of dihedral angle §;, with respect to the apex angle @ and face number r at different values of
number of faces n in a regular n-gonal right pyramid have been shown in Figure 4.

(a) (b)
180 4 180 =
n:S : 4 L :
n=10 1604 44, N a
n=15 140 [ « « [] « “
179 n=20 “« . ‘
_ 4 «
2 n=251 = 120 . . n=5
] n=30 8 o “ ‘c‘ n=10
%Dna— n=35 é"loo- JREEPEES n=15
= n=40|] = n=20
S r=4 5 804 ¥ . n=25
n=30
60 - . N
177 a=9°
. ® A A
40 4 [ ]
204
]76 T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 5 10 15 20 25 30

o (radians)  (face number w.r.t. 1™ face)

Figure 4: (a) The dihedral angle &4 between 1"t and 4th faces varying with apex angle a for different number of faces n,
(b) dihedral angle 61,- between 1t and rth faces varying with face number r for different number of faces n at given apex

angle a = 9°.

2.2. Corollary 1: The dihedral angle i.e. angle of inclination &;, between 1™ face (i.e. reference face) and r*"
face (i.e. arbitrary face) of a regular n-gonal right prism, is given by the generalized formula as follows

_|n—2r+2|7r
h n

O1r VrmeN, r<n n=3, 6, €(0mn] e (12)

Proof 1: A regular n-gonal right pyramid can be transformed into a regular n-gonal right prism by making all its
lateral edges parallel to its geometric axis. In such a case, the angle between any two adjacent lateral edges
becomes zero i.e. @ = 0. Therefore, the dihedral angle §;, between 1™ face (i.e. reference face) and r'" face
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(i.e. arbitrary face) of a regular n-gonal right prism, is obtained by substituting @ = 0 in the above generalized
Eq.(1) of a regular n-gonal right pyramid as follows

n

=2cos™! <sin (—(r — l)n))
n
= 2cos cos| =————
2 n

r—1Dn tan2 0
81, = 2cos™? sin(( )) 1-

T
tan? =
n

s r—Dm
_,F_G=Drm
2 n
_|n—2r+2|7r

B n

Proof 2: A regular n-gonal right prism has all its (rectangular) lateral faces parallel to its geometric axis or
perpendicular to an arbitrary cross-section or its regular polygonal base. Now, consider a right prism with a
regular n-gonal base A; 4,45 .... A Ar4q ... A_14, (same as the regular polygonal base of a right pyramid as
shown in the above Figure 1(b)). Each side of regular n-gonal base represent a rectangular lateral face of right
prism perpendicular to the plane of paper. In such a case, the dihedral angle §;, between the 1™ face (i.e.
reference face) and " face (i.e. arbitrary face) of right prism will be equal to the angle 8,, between 1™ side
A1 A,, and r'' side A, A, that, when extended, intersect each other at the point B, _, (refer to above Fig. 1(b)).

In right kite MONB,._, (Fig. 1(b)), the sum of all its interior angles is 21 as follows

£MON + £OMB,_, + £ONB,_, + £MB, _,N = 21

2n m 0w
(T—1)7+—+E+91r=2ﬂ

2
T n+2
91r=(n—2r+2)£ Vr< ,n=3
In—2r+2|n
:,,5”:771 Vr<nn=3

2.3. Corollary 2: The ™" and (n — r + 2)™ lateral faces are equally inclined with 1rst lateral face (i.e. reference
face), in regular polygonal right pyramid and prism, at dihedral angles §;,- given from Eq.(1) and (12) respectively.

Proof: The following two cases can be considered for regular polygonal right pyramid and prism.

Case-1: The dihedral angle between 1™ and (n — r + 2)™ lateral faces in a regular n-gonal right pyramid is
obtained by substitutingr = n —r 4+ 2 in Eq.(1) as follows

o <((n—r+2)—1)n)

81(n-r+2) = 2cos™" | sin -
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81(n—r+2) = 208~ sin(

81(n-r+2) = 2cos™!| sin <1r -

(r—Dm

81n-r+2) = 2c0s™" sin( -

é‘1(n—r+2) = 617’

Case-2: The dihedral angle between 1™t and (n — r + 2)™ lateral faces in a regular n-gonal right prism is obtained
by substitutingr = n —r 4 2 in Eq.(12) as follows

In—2r +2|n
81(n-r+2) = —
In—2(n—r+2)+2|n
61(n—r+2) = n
[2r = n — 2|7
S1tn-r+2) = 0
In—2r+2|n
81(n-r+2) = —

61(n—r+2) =01y

2.4. Corollary 3: The angles of inclination of the lateral face and lateral edge, 6¢, and &, respectively with the
geometric axis, and the angle of inclination of lateral face with polygonal base, &, in a regular n-gonal right

pyramid with apex angle a (i.e. angle between any two adjacent lateral edges), are given by the following
generalized formulas

a . a a
- tan7 - Sll’lj T 1 tan7

0pq = sin = | 8pq = Sin —= | Opp = 5~ 0pq = COS =
tan— sin— tan—

n n n

2 T
VneN, n=3, (X<7, 5fa!56a'5fbe(0!z)
Proof: The above three mathematical results can be obtained as given below.

(i) Angle of inclination of lateral face with the geometric axis (6, = £0PN)

In right APON (Fig. 1(a)),

inZOPN = oN
sin =N
a .1
5 cot—
= sindpq =75 g (setting values fron (2) and (3))
2¢0t7
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a
tani
sindg, = T
tanﬁ
tany
8fq = sin™! = e (13)
tan—
n
(i) Angle of inclination of lateral edge with the geometric axis (6., = 20PA,)
In right APN A, (Fig. 1(a)),
SinzA, PN = AT g% = (%) < capy = LA @y, Al E)
T PA, 2 PA, r 2 2’ r 2 2
a a
= PA, = Ecosecz
In right AON A, (Fig. 1(b)),
sinzd, 0N = 2o sinzzﬁ ( ca,0n = Z04r Ty =M=a)
T 0A, n 0A, T 2 n’ T 2 2
04 a T
= = — —
r=3 cosecn
In right APOA, (Fig. 1(a)),
inzopa, = 22
sin "= Pa
a T
7C0$€Cﬁ
= Sln 66[1 = ﬁ
7COSGC7
sing
sin 6, = 72r
sin—
n
.«
sin
8pq = sin™? — e .. (14)
smﬁ

(iii) Angle of inclination of lateral face with the regular polygonal base (87, = £PNO)
In right APON (Fig. 1(a)),

P J—
PN

a
5 cot—

a
Zcot=

= cosdp, = (setting values fron (2) and (3))

N
NIKRISIN

a
tan 7
tan ~
n

cos §sp, =
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tan% T
8pp = cos™? : =5- 8ra R ¢ 1))
an —

The Eq.(13), (14) and (15) are generalized formulas for finding the required angles of inclination ¢, , 84 , and
8¢p in a regular n-gonal right pyramid.

2.5. Corollary 4: In a regular n-gonal right prism, the " lateral face will be parallel to the 1rst lateral face (i.e.
reference face) only if n is even.

Proof: Let the r*" lateral face be parallel to the 1rst lateral face (i.e. reference face) in a regular n-gonal right
prism. In such a case, the dihedral angle §,, = 0.

In—2r +2|n
.',511_:T:O

n
n—-2r+2=0 = r=§+1

The above value of r will be positive integer only if n is divisible by 2 which implies that n is even. Therefore, in
a regular polygonal right prism with n = 2k number of lateral faces, (k + 1)™ face is always parallel to the first
lateral face (i.e. reference face).

3. Application of Theorem on dihedral angles in regular polyhedra or Platonic solids

All the regular polyhedra or Platonic solids have identical vertices at each of which n number of congruent
regular polygonal faces, each with an apex angle (i.e. interior angle) a, meet one another. Therefore, each vertex
of a regular polyhedron can be assumed to be an apex of a regular n-gonal right pyramid with an apex angle a
and hence the above generalized formula i.e. Eq.(1) can be applied to find the dihedral angle between any two
faces meeting at a vertex of regular polyhedron. The generalized formula of HCR’s Theorem is used to find the
dihedral angles of all five platonic solids.

3.1. Dihedral angles in regular tetrahedron

A regular tetrahedron has 4 identical vertices at each of which 3 congruent equilateral triangular faces meet one
another. In this case, each vertex is analogous to the apex of a regular n-gonal right pyramid with apex angle
a= gand n = 3 (as shown in Figure 5(a)). Therefore, the dihedral angle §;, between first (r = 1) and second
(r = 2) triangular faces meeting at any vertex of the regular tetrahedron is obtained by substituting « = 1 /3,
n = 3 and r = 2 in the generalized formula i.e. Eq(1) as follows

(e)

<7 AN

pr .

(a)
A
JADY

a

a=

W w|y
oWy

n= n=3 n=

n

Figure 5: n number of congruent faces, each with apex angle a, meeting at the vertex of (a) regular tetrahedron, (b) regular
hexahedron/cube (c) regular octahedron, (d) regular dodecahedron, (e) regular icosahedron.

21/3
"3

3 ) tan? %

81, = 2cos™t sin( = 2cos”
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From the above Corollary 2, the dihedral angle between face-1 and face-3 is equal to dihedral angle between
face-1 and face-2 meeting at a vertex of regular tetrahedron i.e. §;5 = §;, (refer to Fig. 5(a)).

2
8y = 813 = 2cos™? \/; ~ 70.52877937°

3.2. Dihedral angles in regular hexahedron/cube

A regular hexahedron/cube has 8 identical vertices at each of which 3 congruent square faces meet one another.
In this case, each vertex is analogous to the apex of a regular n-gonal right pyramid with apex angle a = gand
n = 3 (as shown in Figure 5(b)). Therefore, the dihedral angle §;, between first (r = 1) and second (r = 2)

square faces meeting at any vertex of the cube is obtained by substituting « = /2, n = 3 and r = 2 in the
generalized formulai.e. Eq(1) as follows

2—-1
81, = 2cos™t| sin (u)

3

From the above Corollary 2, the dihedral angle between face-1 and face-3 is equal to dihedral angle between
face-1 and face-2 meeting at a vertex of regular hexahedron i.e. §;5 = §;, (refer to Fig. 5(b)).

T
S8y =613 = 2

3.3. Dihedral angles in regular octahedron

A regular octahedron has 6 identical vertices at each of which 4 congruent equilateral triangular faces meet one
another. In this case, each vertex is analogous to the apex of a regular n-gonal right pyramid with apex angle
a= gand n = 4 (as shown in Figure 5(c)). Therefore, the dihedral angle §,, between first (r = 1) and second

(r = 2) triangular faces meeting at any vertex of the regular octahedron is obtained by substituting « = m/3,
n = 4 andr = 2 in the generalized formula i.e. Eq(1) as follows

81, = 2cos™? sin(

From the above Corollary 2, the dihedral angle between face-1 and face-4 is equal to dihedral angle between
face-1 and face-2 meeting at a vertex of regular octahedron i.e. §,, = §;, (refer to Fig. 5(c)).

1
o 8yp =8y = 2c0s™1 (ﬁ> ~ 109.4712206°

Similarly, the dihedral angle 6,5 between first (r = 1) and third (r = 3) triangular faces meeting at any vertex
of the regular octahedron is obtained by substituting « = m/3, n = 4 and r = 3 in the generalized formula i.e.
Eq(1) as follows

©2015 H C Rajpoot 11
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From the above Corollary 2, there is no face symmetric to face-3 about face-1 meeting at a vertex of regular
octahedron (refer to Fig. 5(c)).

2
& 83 =2cos™t \/; ~ 70.52877937°

3.4. Dihedral angles in regular dodecahedron

A regular dodecahedron has 20 identical vertices at each of which 3 congruent regular pentagonal faces meet
one another. In this case, each vertex is analogous to the apex of a regular n-gonal right pyramid with apex angle

a= 3{ and n = 3 (as shown in Figure 5(d)). Therefore, the dihedral angle §,, between first (r = 1) and second

(r = 2) regular pentagonal faces meeting at any vertex of the regular dodecahedron is obtained by substituting
a =3r/5, n=3andr = 2inthe generalized formula i.e. Eq(1) as follows

81, = 2cos™ 1| sin<

From the above Corollary 2, the dihedral angle between face-1 and face-3 is equal to dihedral angle between
face-1 and face-2 meeting at a vertex of regular dodecahedron i.e. §;53 = 85, (refer to Fig. 5(d)).

1 5-+5

10

~ 116.5650512°

« 81 = 8y3 = 2cos”

3.5. Dihedral angles in regular icosahedron

A regular icosahedron has 12 identical vertices at each of which 5 congruent equilateral triangular faces meet
one another. In this case, each vertex is analogous to the apex of a regular n-gonal right pyramid with apex angle
a= gand n =5 (as shown in Figure 5(e)). Therefore, the dihedral angle §;, between first (r = 1) and second
(r = 2) triangular faces meeting at any vertex of the regular icosahedron is obtained by substituting « = n/3,
n = 5andr = 2 in the generalized formula i.e. Eq(1) as follows

(@20

=2
612 cos \ z

From the above Corollary 2, the dihedral angle between face-1 and face-5 is equal to dihedral angle between
face-1 and face-2 meeting at a vertex of regular icosahedron i.e. §,;5 = §;, (refer to Fig. 5(e)).

V5-1 3+5
o 81, =85 =2cos™! < ) = 2tan?! ( ) ~ 138.1896851°
2v3 2
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Similarly, the dihedral angle §;5 between first (r = 1) and third (r = 3) triangular faces meeting at any vertex
of the regular icosahedron is obtained by substituting @ = m/3, n = 5and r = 3 in the generalized formula i.e.
Eq(1) as follows

From the above Corollary 2, the dihedral angle between face-1 and face-4 is equal to dihedral angle between
face-1 and face-3 meeting at a vertex of regular icosahedron i.e. §,, = 6,3 (refer to Fig. 5(e)).

. — — -1 i) ~ o

& 813 = 614 = 2COS <\/§ ~ 109.4712206
Conclusion: The generalized formula for the dihedral angle derived in the stated theorem is broadly applicable
beyond regular polygonal right pyramids. In particular, it extends naturally to all Platonic solids, right prisms,
and other uniform polyhedra (both convex and concave) whose local vertex configurations are identical to that
of a regular polygonal right pyramid. The generalized expression given in Eg. (1) enables the direct and
systematic determination of dihedral angles, as well as related angles, for regular n-gonal right pyramids and

right prisms. The corresponding values obtained using this formulation are summarized in the table below.

Table. Angles in a regular n-gonal right pyramid and prism

Angle Generalized formula Conditions
Dihedral angle between 1™ and rth VrnmeN, r<n, n>3,
i ' r—Dm 2m
trlangtljlar faces rlm?e:tng at th.zap:;l( of 5, = 2 cos~1| sin (( ) a<—, 81y € (0,7]
aregu arln-gona right pyramid wi n where 8, = 1 = 8,4 is
apexangie a dihedral angle of a face with
itself.
Dihedral angle between each
i i a 2m
triangular face ar.1d polygonél ba.se ina - tany VneEN n>3, a<-=t
regular n-gonal right pyramid with Opp =5 — O8pq = cos™? = _
apex angle a tan 0<dpp < >
Angle of inclination of each triangular
face with the geqmetrlc aX|§ in a? tany VneEN n>3 a<-Z
regular n-gonal right pyramid with 8rq = sin~? = r
apex angle « tans, 0<dp < 3
Angle of inclination of each lateral
i ic axis i . a 2m
edge with the gegmetrlc aX{s in 'a sin% VneEN n>3 a<=l
regular n-gonal right pyramid with 8oq = sin™? = z N
apex angle sin_ 0 <8 < 5
Dihedral angle between 1™t and rt" 5 = In—2r+2|n VY rmneN, r<n,
(rectangular) faces of a regular n-gonal ir = n n =3, 6, € (0,
right prism
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