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1. THALES THEOREM [B.P. THEOREM] :

“If a line is drawn parallel to one side of a
triangle to intersect the other two sides in
distinct points, the other two sides are divided in
the same ratio.”

. :
DATA : In AABC , DE| BC
AD _ AE

TO PROVE: — =
DB EC

CONSTRUCTION :
Join BE and CD. Draw EN L AB and DM 1L AC
PROOF: In AADE and ABDE
AreaMADE)=>x AD X EN  (: Areaof A= X bx h)
Area@ABDE) = > X BD X EN

Area(AADE) __ %X/leEN
Area(ABDE) =XBDXEN
Area(AADE) __ AD
area(ABDE) DB
In AAED and ACDE
Area(AAED) = % x AE X DM (- Area of A _—; X b X h)

Area (ACDE) = % x EC X DM

@

kS
Area(AAED) ZXAEXD'M‘
wea(ACDE)  xECxbM
Area(AAED) AE
——— =
Area(ACDE) EC
Area (ABDE ) = Area (ACDE ) ———— (3)

[+ ABDE and ADEC stands on the same base DE and in

between DE || BC ]

~ From (1), (2) and (3)
AD AE
— = —  Hence proved
DB EC

2.Angle-Angle-Angle Criterion of Similarity
of two triangles :

“If in two triangles, corresponding angles are
equal, then their corresponding sides are in the
same ratio (or proportion) and hence the two
triangles are similar.”

D,

A

B C

E F
DATA: In AABC and ADEF
tA=¢2D, «B=¢E, «C =LF
TO PROVE : AABC ~ ADEF
AB _ BC _ AC
DE EF  DF
CONSTRUCTION : Cut DP =AB from DE and DQ=AC
from DF and join PQ
PROOF: In AABC and ADPQ
¢BAC = £PDQ (= Data )

AB=DP, AC=DQ (" Construction )
~ AABC = ADPQ (- SAS Congruency rule )
£ABC = £DPQ, ¢ CPCT)
But +ABC = +DEF  (~ Data)

= /DPQ = +DEF
~ PQ || EF (- Since corresponding angles are
equal)
DP _ PQ _DQ .
= —or ("B corolary of of BPT)
AB BC AC
— =— =— (~ AABC ~ ADEF)
DE EF DF

Hence proved
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3Area of Similar triangles :

“ The ratio of the areas of two similar triangles
is equal to the square of the ratio of their
corresponding sides.”

D
ZIL A
B M C E N
DATA : A ABC ~ADEF

. AreaM(ABC) _ (AB\? _ (BC\? _ (AC)?
TO PROVE " Area A(DEF) ~— (DE) - (EF) - (DF)
CONSTRUCTION : Draw AMLBC and DNLEF

PROOF: In AABC and ADEF

1
area(AABC)  JXBCXAM  pc am

= — X = (1)

- 1
area(ADEF) ~XEFXDN  EF DN

In AAMB and ADNE

¢2ABM = +DEN  (* Data )
2AMB = +DNE = 9 (" Construction)

~ AABM ~ADEN (AA Similarity criteria)
AM AB
on —pg @

But, AABC ~ADEF (* Given)

AB BC AC
e = —— /— —— - 3
DE EF DF )

=22 [From (2) and (3)]
DN — EF rom an
=
Area(AABC) BC AM BC  BC Bc\ >
- =" xT > ~"x—=|\—"
Area(ADEF) EF DN EF  EF EF

wensoin = (G2) = () = G2 Fromer

Hence proved




4. PYTHAGORAS THEOREM :

‘In a right triangle, the square of the
hypotenuse is equal to the sum of the
square of the other two sides’

A
DATA: In AABC, 24BC = 9 D
TO PROVE: AB? +BC? =AC?
CONSTRUCTION : B c
Draw BD 1AC

PROOF: In AADB and AABC
¢A = 1A (Common angle)

¢ADB = 2ABC = 9 (- From Data and
Construction )
. AADB ~ AABC (AA Similarity criteria)

. AD _ AB
" AB  AC
= AB2=AD X AC ------==-nn==- (1)

In ABDC s»= AABC
Zc = £c [Common angle ]
¢BDC = 2ABC = 9 (*+ From Data and
Construction )
~ ABDC~ AABC (AA Similarity criteria)
DC BC
" BC AC
= BCZ2=ACX DC -----ere-mmmv (2)
(1)+(2) =
AB? + BC? = (ADX AC) + (ACx DC)
= AC(AD + DC)
= AC(AC) [+AD +DC =AC]
AB? + BC? =AC? Hence proved

5.CONVERSE OF PYTHAGORAS THEOREM :

“In a triangle, If square of one side is
equal to the sum of the squares of the
other two sides, then the angle opposite

the first side is a right angle”
A DM

B C E F

DATA : In AABC, AC?2=AB? + BC?
TO PROVE : +ABC = 9

CONSTRUCTION : Draw ADEF such that .E = 9
and DE =AB, EF= BC.

PROOF: In ADEF,
DF? = DEZ +EF 2 [By pythogoras theorem]

= DF2 = AB? + BC?----- (1) [*= Construction ]

=AC?=AB? + BC?------ (2) [+ Data]
~ AC?=DF? [+ From (1) and (2) ]

In AABC and ADEF,
AB=DE, BC=EF [-Construction]
AC=DF [+ from (3)]

~ AABC = ADEF [ SSS congruency rule |
w tB=vE=9

. 2ABC =9

Hence proved

6. THEOREM : “The Lengths of tangents
drawn from an external point to a circle are

equal.”

DATA : PQ and PR are the
two tangents drawn from
an external point P to a
circle of centre O

TO PROVE : PQ=PR

CONSTRUCTION : Join OP, 0Q and OR

PROOF: In AOQP and AORP,
0Q =0OR [ Radius of the same circle]
OP =0P [ Common side]
20QP = £ORP [~ Theorem 41 ]
~ AOQP = AORP [~ RHS]
. PQ=PR [- CPCT]
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7. The tangent at any point of a circle is
perpendicular to the radius through the

point of contact. ST
DATA : A circle with centre ( o
‘0’ and tangent XY at a point ‘P.. [ G
TO PROVE : OP L XY Y s o v

CONSTRUCTION : Take any point Q, other than

P on the tangent XY and join 0Q.

PROOF: Hence, Q is a point on the tangent XY,
other than the point of contact P. So Q lies out side
the circle. [ There is only one point of a

contact to a tangent |

Let, OQ intersect the circle at R

~ OP=0R [ Radius of the same circle |
Now, 0Q=0R +RQ
= 0Q>O0R
= 0Q>O0P [- OP=0R ]
=~ OP is the shortest distance to the tangent from
the centre ‘0’
~ OP L XY [~Perpendicular distance is always
the shortest distance ]




