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Abstract

In this paper, we have proved that the difference between the volume of the frustum of the cone and lateral surface area of the

cylinder is equal t0 (6 Hpp, — 6Th, —Cube,) -
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Introduction

The enthralling branch of Mathematics is the theory of
numbers where in Pythagorean triangles have been a topic of
interest to different Mathematicians and to the followers of
Mathematics, because it is a treasure house in which the
search for many hidden connection is a treasure hunt. For a
rich variety of fascinating problems one may refer [1-5]. In
[6-19], various relations between Pythagorean triangles and
polygonal numbers are studied.

In this paper, we find the relation among the geometrical
figures consisting cylinder, the frustum of the cone and some
special numbers such as heptagonal pyramidal number,
tetrahedral number and a cubical integer.

3

which reduces to
R?+r?+Rr—6r=9h%-12 )

Introducing the linear transformations
R=u+v,r=u—vwhereuz=zv=0 (3)

in (2), it becomes
3X24+Y2=22 (4)

where

X=u-1Y=v+3,Z=3h 5)

The most cited solution to (4) is exhibited by

X =2apf
Y =3a” - f? (6)
Z =30’ + f*

Method of Analysis

Letr,h be the base radius and height of the cylinder
respectively. Suppose a frustum of the cone with the same
height h of the cylinder and the circular end at the bottom of
this frustum coincides with the base of the cylinder is attached
on either of its base.

This means that the base radius of the cylinder is equal to the
radius of the circular end at the bottom of the frustum. Let R
be the radius of the circular end at the top of the frustum.
Assume that the difference between the volume of the frustum
of the cone and lateral surface area of the cylinder is equal
to 7(6Hpp,, —6Th, —Cube,).

The mathematical statement of our assumption is

{EM{WHJZ+RO—&m@:ﬂ%m+D6h—@—hm+D®+2%hﬂ (1)

In view of (5) and (6), we obtain

u=2apf+1
v=3a’-p"-3
_3a” +

3

@)
h

Since our attention focused on finding the integer values to the

height and radius, we observe that the value of h is an integer
when

B=35
This choice leads (7) to
u=6ao+1 (8)
v=3a"-95°-3 9)
h=a?+ 367 (10)
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Using (8) and (9) in (3), the non-zero integral values of the
radii of the circular ends at the top and bottom of the
frustum and the height of the cylinder cum frustum satisfying
(1) are given by

R=3a’+6ad—-95° -2

r=6ad—3a’+95°+4
and equation (10)

Some numerical examples satisfying our assumption are
tabulated as follows

a|s| R r | h | LHSof(l) | RHSof (1)
21|13 |13 | 7 429 429
3|1 34 4 |12 1284 1284

4 | 2| 58 | 40 | 28 7044 7044
512197 | 25| 37 12309 12309
7 1311190 | 64 | 76 51972 51972

Notations Used

Th, =%h(h +1)h+2) be a Tetrahedral number of rank

h .
Hpp, = % h(h +1)(5h - 2) be a Heptagonal pyramidal

number of rank h.
Cube, =h®

Conclusion

In this paper, we expose the relation between the cylinder, the
frustum of the cone and some special numbers such as
heptagonal pyramidal number, tetrahedral number and a
cubical integer. In this approach, one may compare some other
Geometrical figures with two dimensional, three dimensional
and four dimensional figurate numbers.
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