Acute Anglel Thizriaic{INRENUE:)
Atriangla naving-ali-angles less then 90° is
cailed acute angled triangle.

i.e In the fig, AABC is an acute angle

triangle.
A

B C
Obtuse Angled Triangle (K.B)
A triangle having one of its angles greater

than90°is called obtuse angle triangle.
<

A B
Right Angled Triangle (K.B)
A triangle having one of its angles eq|i_a',l'
t090°is called right angle triangle.| '

LS4
A

—

A C

. l‘ROIE("‘I"O\I Or A
3IDE GF A

= -t“l.‘t-m-

is pro;ectlon af 'H on| XY

ATRIANGLE

(K.B)
It states that “In a right angled triangle,
square of hypotenuse is equal to, sum of

squares of other two sides”. From
the AABC ,b* =a® +c?
C
b a
A € B
Apollonius Theorem (K.B)

It states that “In any triangle, the sum of the
squares on any two sides is equal to twice
the square on half the third side together
with twice the square on the median which
bisects the third side”.

(K-B)
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Unit—8 Projection of a Side of a Triangle

(A.B)
8.1(i) .

In an obtuse angled triangle, the square on the side opposite tv the ohtusc angle lis. eqasi
to the sum of the squares on the sides coatzining ifiv 'obtuse 'aingic foether with twice
the rectangle contained br-une of the sides, ang, the projection on it ¢f the other.

Given: ' '

ABC i3 4 riangte-taving an| obtuse, angle- BAG s A Draw CD
perpendicule; ¢ri EA prodluked. \So-tiiat AD s the projection of
%C(] on'\ BA ‘pioduced. Take mBC=amCA=b,
| MAF ¢ mAD =xand mCD =h.
ToProve:

(BC)? = (AC)? +(AB)? + 2(mAB) (MAD) i.e., a> =b? +c? + 2cx

B

Proof:
Statements | Reasons |
InZrtACDA,
m/CDA =90° Given
-.(AC)? = (AD)? + (CD)? Pythagoras Theorem
orb® = x* +h?(i)
In£rtACDB,
m/CDB =90° Given
~.(BC)? = (BD)? + (CD)? Pythagoras Theorem
ora? = (c+x)% +h? BD =BA+ AD
=c? 4+ 2cx + X* + h(ii)
Hencea’® = ¢ + 2cx+b’ Using (i) and (ii)
ie.,a® =b*+c? +2cx
or (BC)? = (AC)? + (AB)? +2(m AB)(m AD)

(A.B)
8.1(ii)
In any triangle, the square on the side opposite to acute angle.is equai o' sur1 of *im
squares on the sides containing that aciite, angle-ci Minished b) hmce Lhe ra“*"ngle
contained by one of those sides anLI tke pre;aciignor) it Jf tne 'Jtner |
Given: ' ) | C
AABC ~ijth ‘an acute angie CAB AtA. | '
Take m5C = nCA =y and |-ﬁ/\§“~r e
Pravy CD |\ AS) sc' that AD is projection of AC on AB
' 'Iﬂm, MAD = X and mCD = h
f 0 rove:

(BC) =(AC) +(AB) —2(mAB)(mAD)

i.e a’>=b?+c?—2cx
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Unit—8 Projection of a Side of a Triangle

Proof:

Statements

In ZrtACDA [ &2 AN
m~ZCDA =90° . ' L-Given . '
—\\2 —\2 —\2 )
AC) =(AD) +(CD _ |

( ) ( ) ( ) Pythageras Theorem
i.e, b =x*+1()

In ZrtACDB,| . -

mZCDRB 909 '\ \ Given

I".( ): ’FJL,} +(CD) Pythagoras Theorem
l

a’ =(c—x) +h? Form the figure

ora® =c®—2cx + x* + h(ii)
a®=c® —2cx+b’ Using(i) and (ii)
Hence,a® =b* —c® —2cx

ie.(BC) =(AC) +(AB) ~2(mAB)(mAD)

(A.B)

(Apollonius’ Theorem)
8.1(iii)
In any triangle, the sum of the squares on any two sides is equal to twice the square on
half the third side together with twice the square on the median which bisects the
third side.
Given:

Ina AABC, the median AD bisects BC.

ie., mBD = mCD
To Prove:

(AB) +(AC) =2(BD) +2(AD)
Construction:
Draw AF | BC

Proof:

lﬂi\lﬁ?w Re bﬂ_

In AADB Since<ADBisacuteat [ '

(AB) (PD) (AD\ -zm?nrﬂ:g\» ) - —"" | Using Theorem 2
Now in AADC; St rce/ AD( 15as uteat‘)

B ; (cn)’ '( ﬂ) 2mCD.mFD

T B s _ Using Theorem 1
N ~(BD) +(AD) +2mBD.mFD > (i)

Thus (AB) +(AC) =2(BD) +2(AD)’ Adding (i) and (i)
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Unit—8

Projection of a Side of a Triangle

Exercise 8.1
Q.1 (A.B)
Given:
mAC=1cm, mBC = 2cm, m/C =120~
compute the length AB arid the area
of AABC
Solution:

For arean. A
Fror the figurs,

»
[N )
|
' 20
bk 'l:)l“-C 2cm B

m£ACD =180°-m£ACB
(Supplementary Angles)

=180°-120°
=60°
From AACD,
Sin60° = ﬂ
mAC
3 mAD
2 1cm

J3

— mMAD = = x1cm mAD = 0.877cm
Area of AABC = cm%mﬁx mAD

.. Area of A:%basex height

— Area of AABC =0.877cm?
Q.2 FindmAC if in AABC mBC =6cm,
MAB = 4+/2 and mZABC =135°. _

2 N N

= (mAB) +(mBC)2 —2mBCmBD

From AABD
~ mBD

43 MR
—~NOw putting the values in formula

(mAC)’ :(4&)2 +(6)—2(6)(4)
(mAC) =16(2)+36-48
(MAC) =32+36-48
(mAC)2

Taking square root mAC = /20 = 4.47
-.MAC =4.47cm

Exercise 8.2

Q.1 Ina AABC calculate mBC when
mAB=6cm, mAC =4cm and mZA = 60°
(A.B)

C
I
I
I
I
I
I
I
I
I
I
I

A D 6cm B
Solution:

By Theorem 8.2, we get
(BC) =(AB) +(AC) ~2mABmAD

For value of mAD _
From AADC, |

Or
(BT) - (AB) +(AC) ~2mAB. mAC

Putting the values
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Projection of a Side of a Triangle

Ans:

(E) =28

Taking-sawaie root.ap-uuih sides .
mBC =+23 '

Result

B0 =200

1) a AABC, mAB = 6cm, mBC =8cm,
mAC =9cm and D is the mid point
of sideAC. Find length of the
median BD. (A.B)

By Theorem 8.3, we have

(AB)"+(BC)" =2| (AD)"+(BDY’ |

B

A D C
Putting the values

(6) +(8) =2 @ +(BD)Z}
36+64 = 2[47?+(BD) }

(e0)'|
49

50=_2+(BD)
++(ED)

100 = 2{49
4

50—4—’ S AR

206 4»

N e

—=(BD)’

Taking square root on both sides

'\ﬁb By th%orem 8.3, we have

J151 —

——=BD

Q3 In a paraliclcgr'én‘ AECL, 'nriis

| (R0 (@) -

Lol{75) (B |

(A.B)

A B

(AB)’ +(BC)’ :2@7:) +2@@j

(AB)’ +(BC)’ :%(BD)Z +%(AC)Z

(ABY +(BCY =%[(BD)Z+(AC)1
-+ O is mid point of BDand AC
or z[(m)i(ﬁﬂ:(m)i(@)z
Hence Proved

Q.1 InaAABC,msA=60°, prove that
—\2 —\2 —\2 PR —
(Bc) =(AB) +(Ac) ~mAB.MAC .
(A.B)
Given:

Ina AABC, m /A =60°
To prove:

(5o - (58] < 7))\

~Proof:__ " " N e A’ e

N |

60°

A D B
By Theorem 8.2, we get

(BC) =(AB) +(AC) ~2mABmAC (i)
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Unit—8

Projection of a Side of a Triangle

For value of mAD
From A ADC,
Cos6o° = MAD

mAC

1 _mAD

2 mAC :

%mA_C' : mAD' -

Putlin equa nn (\
|

N N f\.sc) ~(AB) + (Ac)z—zmﬁ.%mA_c

Or
(BC) =(AB) +(AC) ~mABmAC
Hence Proved
Q.2 In a AABC,msA=45°, prove that

(BC) =(AB) +(AC) -2mABmAC .
(A.B)

Given:
In a AABC,m/A = 45°

To prove
(BC) =(B) +(AC) ~2mABmAC

Proof:

A D B
By Theorem 8.2, we get

(ﬁ)z = (E)Z +(E)2 ~2mABMAD - (i)

For value of mAD
From AADF‘

osast2 1AL~ AL R

! |’1AL !
T _mA!' '

NI A

\ J|| R P -n/-\C

1 - -
— mAC =mAD
2

Put in equation (i)

(BS) =(A8) +(E)2 —Zmﬁ.im_,_é\_c -

N

|

Or (B(‘} AB) (uc) H«Zrlus'“AC

Henne' Proved

Q.3 4fira AABC, calculate mBC when

MAB = 5cm, mAC = 4cm, m/A = 60°.
(A.B)

Solution:

C
I
I
I
I
I
I
I
I
I
I
I

4 D B
By Theorem 8.2, we get

(BC) =(AB) +(AC) ~2mABmAD

For value of mAD
From A ADC,

Or

~1 .
S §

(B_C)2 = (E)Z ”E)_Z'-‘.__ 2mpB, i

L

. Putting” Irie'-‘.'/.aiupsl )
AR'T 1
A BL = f5 =25=.4

) =5y ) =25

. ","'--(Bc) :25+16.—20
(ﬁ)2=21

Taking square root on both sides

mBC =+/21

Result:

mBC =+/21 cm
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Unit—8

Projection of a Side of a Triangle

Q.4 In aAABC, calculate mAC when
mAB =5cm, mBC = 4cm,

m£B = 45°. (A.B)
By theorem 8'26 we have ™
/'/E\\
AN ' "
(AN =) A \
Bl M D A

y .n;lT-i(_: “—(mAB)+(mBC) - 2mABxmBD
(mAC) =(mAB) + (mBC)

\

For value of BD
mBD
mBC
1 mBD

J2  4cm

4cm —_—
—=mBD
J2

Now putting the values in equation (i)
4

—=\? 2 2
(mAC) =(5)" +(4) Z(S)Xﬁ
— mAC =12.71cm
Q5 InAABC,mBC=21cm, mAC=17cm),
mAB=10cm. Measure the e length

of projection of AC upon BC
(A.B)

c0s45° =

Solution:

B
I
I
I
I
I
|
I
I
I
I
I

_——

« \ D~ Ty YA
From tis* flqwe \meget A -..‘“ \

(E)_ = BC) k-_..“._\C) 21 ECHCD

| [P ptiingthe Jaiues
10)" =(21)" +(17)° —2(21).mCD
100 = 441+ 289 —42mCD
42mCD = 730100

| Smuuon AR

42mCD =630
mCD =" <
‘,D SR A
. Liéngeh'a? proiection of AC upon

'_B'(_: —15¢cm

"Q.6 Inatriangle ABC, mBC = 2Icm,

mAC =17cm and mAB =10cm.

Calculate the prOJectlon

of AB upon BC .
Solution:

(A.B)

A
1
1
1
1
1
1
1
1
1
1
[

B D c
From the figure, we get

(RC); =(Re] +(8c] -2(nD)(meC)
(17)° =(10)* +(21)* - 2mBD(21)
289 =100+144—42mBD

42mBD =541— 289

42mBD = 252

mBD = 222
42

mBD =6

Result

. Project of AB upon BC = 6cm ~ 1t

Q? In a AABC, =z .47 m, b <43 n:'- '

c=38aMm. T I"']O m. //" . "ﬂ 3)

.-_.-

) -

C
I
I
I
I
I
I
I
I
I
|
D

A B

From fig, we get
(ﬁ)z = (E)Z +(A_C)2 —2mABxmAD
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Unit—8

Projection of a Side of a Triangle

Putting the values

(17)° = (15)° +(8)° —2x8xmAD
289 =225+ 64—-16x MAD
16xmAD = 289 — 289
16xmAD =0

MAD £ (r

From AC/AD,'chsm. /,L Sl= i

_ AC

\ J.. o ebsimoa= Y
cosmZA=0
mZA=cos 0
m£A =90°

Q.8 In a AABC,a=17cm,b=15cm and
c=8cm findm«B. (A.B)
InAABC

Solution:
A

B D C
a=17cm,b=15cmandc =8cm

By theorem 8.2, we have
—\2 —\2 —\2 RN -
(mAC)" =(mAB) +(mBC) —2mBC xmBD
Putting the values
(15)° =(8)° +(17)" —2(17)mBD
225 =64+ 289 —34mBD
34mBD =353-225

-.mBD =3.76cm _ .
_ I\'owfrom /AB)_': I

AR A "~ mAB

- _3.76¢cm

~ 8cm

cosmZB =0.48cm

m./B =cos™0.48
m/B =/1:5° [

0.9 AWlhether ‘tine tr\ang" Vit oudes

bei, e, \8cim s acute, obtuse or
right— : (A.B)

“Seiution:

Let a=5cm,b=7cmandc =8cm
a’ +b? =(5)2 +(7)2 c’ = (8)2

=25+49 =64
=74
Sincea® +b*>c’A is acute angled.
Or
=52=25
b? = 72 = 49
c>=82=64

Since a®+ b% > c?Ais acute angled.
Q.10 Whether the triangle with sides
8cm,15cm,17cm is acute, obtuse or

right angled. (A.B)
Solution:
Let a=8cm,b=15cmandc =17cm

a?= (8cm)2 = 64cm?
b2 = (15cm)” = 225cm?
c’ = (l7cm)2 =289cm?

Since a®+b” =c?
. Awith given sides form a right
angled triangle.

Note (A.B + U.B + K.B)

Ifa2+b2:c2 ,Alis aright angled A~ T (

Ifa® +b’<c?, Alsfe giituge ariCIeU A
_ MaERI>e? i qaddle hayisa
W 1ere, ¢ |s Iowge;t Siae
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