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Scope of Research

In Geometric, right-angled triangle is one of the two-dimensional plane having
three sides with one of its angle is 90° and which is very important to solve problems
related to Geometry and sometimes in other subject as well, Some fundamental
concept /theorems of triangles are required to solve such problems and such
theorems are (i) Pythagoras 1* theorem!' {ii) Pythagoras 2™ theorem (i) Appollonius
theorem (iv) Euclid's 1# theorem? and {v) Euclid's 2™ theorem {Altitude theorem).?
In addition to these, the author has attempted to develop a new theorem related 1o
* right-angled triangle {Maran's theorem of right-angled triangle). The new theorem
have been discussed and proved with relevant examples.
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Maran's theorem on right-angled triangle
If a right-angled triangle ACB is divided into two parts viz., ADC and
BDC by its altitude as its hypotenuse is its base {fig. 1) and these two triangles are
superimposed over friangle ABC as shown in figure.2
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Fig.1: Typical example of Right angled Triangle ACB
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Fig.2: Superimposition of triangles over R.A.triangle ACB




Let, ACB is a right-angled triangle. m£ACB = 90°. D is the point, which is projection
of Conline AB i.e., line CD L 1o AB. Let CD is the alfitude of the triangle, DG = -
A, DH =, AG =5, CG =1, CH = k & BH = |. Therefore, ms£ADC = 90°,
m£BDC = 90°, AAFC = AADC and ACEB = ACDB.

Therefore, (i) The mathematical relation between a, b, A and s
Axa=uxb

(i} The mathematical relation between k, |, s and t is
kxt=Ixs

{iii) AEDF is similor to AACB

Example
See fig.2. In this figure, o right-angled triangle ACB, mZACB = 90°,a = 2V3, b

=2,m=1,n=3,A=v¥3/2, 1=3/2,k=v3/2,1=33/2,5s=1/2 and
t = 3/2. Prove the above all theorems.

{i} The firsttheorem is that: A x a = W b and substitute the values a, b, A & i in
LHS of the theorem, ,

Axa={3/2)X(2V3) =3 e 1]
Substituting the values in RHS of the theorem,
uxb =(3/2)X2=3 [2]

From [1] & {2], A x a = px b and hence the above first theorem has been proved.

(i) The second theorem is that: k xt = s x | and substitute the values k, 1, s &l in
LHS of the theorem,

kxt=(3/2)x(3/2) = BY3)/ 4 oorrviircrrc e, s [3]
Substituting the values in RHS of the theorem,
T Xb = (E/2IXZ2 = 3 et [4]

From [3] & [4], k xt = s x { and hence the second theorem has been proved.




{iii} The third theorem is that: AEDF is similar to AACB
In triangle ACB, ZACB = 180° - (£CAD + £CBD) = 90°

Therefore, ACB is a right-angled triangle

ZCAD = Cos'(2/4) = Cos(1/2) = 60° woooovveerereeenreie v srenirn [5]
ZCBD = Cos™ (23 /4) = Cos V3 /2) = 30° c..vveverrres e 6]
ZDFE = Cos*[(2¥3 /2) + (2¥3)] = Cos{1/2) = 60 vevvvvvvverrrrirrrnneanee. 7]
ZDEF = Cos'[(2x 3 /2} + (2¥3)] = Cos {3/ 2¥3) = 30° ..o, 18]

in triangle FDE, £FDE = 180° - {£DFE + £DEF)
By substituting [7] & [8] in above equation, we get £FDE = 90°
From egn [5] &[7], ZCAD = £DFE. Similarly, from egn [6] & [8], ZCBD = £DEF

Therefore, AFDE is a right-angled triangle. AFDE is similar to AACB and hence
the third theorem has also been proved.
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