Mathematics

Exercise 8.1

Ql. Given m AC =1em, m BC = 2cm, mzC = 120°. Compute the length AB
and the area of | | ABC.

Hi'(ABT:{Acf+(Bcf+zmAcmcn
nt.
thrc[mf D) = { mBE’)cnﬁ Iflﬁl] - méC.}I (Usetheorem 1)

Solution:

mAC = lem; mBC = 2em: mZC =120

Required: mAB =?

and Areaof ABC=7

mAB =mAC +mBC +2mACmCD
=(1)" +(2) +2(1)(D)
~1+4+2CD
=1+4+2CD (i)

In [1 BCD,
m/BCD =60

and mZCBD =3

The side opposite to £30 1s CD which is
lﬁ the hypotenuse of nght [ CDB.
2

CD=lem
By putting the value of CD in eq.(1)

mAB =5+2(1)(1)=5+2=7

mEz —7=mAB= ﬁcm = 2.646cm

Mathematics

mCB =mCD +BD
2 =1’ +mBD

mBD =4-1=3

h=mBD =43

Area of ABC

! :
= base x height

~ L mACxmBD

i

:%xlxqﬁ

Area of ABC = —35q cm
7

Q2. Findm Ac ifin 11 ABC mBe=écm, mAB= W2 em and mzABC =
135°,

A
Solufion:

Let mBD = x

In [ ABD. we have

We know that

To Prove
{m;’fj}! = [mﬁ]z - ( mE)J +2xmCBxmBD

=(6)" +(442) +2x6x4

Mathematics

=36+32+48
=116

::rmﬁz-dliﬁ =Af4x29 :Eﬁcm
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Mathematics

EXERCISE 8.2

Q1. In a AABC calculate m BC whenm AB = écm, mAac =4cm and mzA =
40°,

Solution:
Given: mAB = 6cm: mAC = 4cm:
meA =607,

Required: mcB = ¢

In AABC, we have

(BT)' =(AB) +(AC) ~2(XB).(%D)
=(6)" +(4) x2(6)(x)
=36+16-2(6)(2)
=52-24
=28

mﬁ:m

= Eﬁ cm == 2.29%m

Q2. In a AABC, mAB = écm, mBC =8cm mac = %cm and D is the midpoint

of side Ac. Find length of the median BD
It

Solution:

According to the figure, we have

mAD =DC
and mAC =mAD +mDC
mAC = mAD + mAD
9=2mAD
2mAD =9

Mathematics

mAD = % =4.5 cm

We know that
(RC) +(BC) =2] (AD) +(BD) |

(6) +(8) =2[{4.5;f .P{'ﬁﬂ

36+64 =2(4.5) +2(BD)

100 =40.5+2(BD)

2(BD) =100-40.5
2BD =595
BD =290.75

BD=+/29.75 =5.45 ¢m

¥ P

Q5. in a parallelogra ABLu prove that [E) + (E] = g“ﬁ]z 1[&”

Solution:

-

(BB} -(€B) + (€] +2(B)(EE) (1

(AC) =(AB) +(BC) -2(BC)(BF)  (2)

| e e B Y

Adding (1) and (2), we get

(ACY +(BD) =(CD) + (B +2(BE)CE+(AB) +(BC) -2(BC)(BF)

—(AB) +(CD) +2(BC) +2(BC)(CE) -2(BC)(EF)

In parallelogram opposite sides are congruent, so

AB=DC.AD=BC, and BF=CE
(AC) +(BD) ~2(AB) +(&B) 2(BC) +2(CE)-2

BC)C'E

(AC) +(BD) =2(AB) +2(BC)

Mathematics

-

(AC) +(BD) ~2|(aB) +(BC) |

Hence Proved.
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Mathematics

THEOREM 1

8.1 (i) In an obtuse angled triangle, the square on the side opposite to the
obtuse angle is equal to the sum of the squares on the sides containing the
obtuse angle together with twice the rectangle contained by one of the
sides, and the projection on it of the other.

Given:

ABC is a triangle having an obtuse angle
BAC at A. Draw CD perpendicular on BA produced.

So that AD is the projection of AC on BA produced.

Take mBC = a, mCA = b, mAB = c,
mAD =¥ and mCD =h.

To prove

(BC) =(AC) +(AB) +2(mAB)(mAD)

l.e., a =b+c +2ex

Mathematics

Statements Reasons

In Zrtll CDA,

msSCDA =90 Ciiai

(AC) =(AD) +(cD)

Pythagoras Thecrem
b>=x"+h" (7)
CDB,

mLCDB =90 Given

(BC)] =(BD) +(CD)’ Pythagoras Theorem
a =(ctx) +h° BD =BA + AD

=¢ +2cx+x +h* (i)
Hence, & =¢” +2cx+ b

ie. a =k +¢ +2ex Using (i) and (i)

or(BC)' =(AC) +(AB) +2(mAB)(mAD)

Example

In @ || ABC with obtuse angle at A, if CD is an altitude on BA produced and in
m AC =m AB .

Then prove that (BC)2 = 2 (AB)(BD)

Mathematics

Given:

Ina L ABC, mzA is obtuse mAC=mAB and CD being altitude on BA

produced.

To prove:
(BC) =2(mAB)(mBD)
Proof:

In a LI ABC, having obtuse angle BAC at A.

Statements Reasons

By Theorem |

(BC) =(BA) +(AC) +2(mBA)(mAD)

={E]’1 +{E): +2(mAB|(mAD) Given
E[E]z +2[mE}(mﬁ)
[E‘E)_I = }mIﬁ[mEJr mﬁ} On the line segment BD

) .?'.mE[mﬁ} Point A is between Band D
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Mathematics

THEOREM 2

8.1 (ii) In any triangle, the square on the side opposite to acute angle is equal
to sum of the squares on the sides containing that acute angle diminished by

twice the rectangle contained by one of those sides and the projection on it

of the other.

Given:

ABC with an acute angle CAB at A
Take mBC = a,mCA =b and mAB =¢

Draw CD L AB so that AD is projection of AC on AB
Also, mAD= xand mCD=h

To Prove:

(BC) =(AC) +(AB) -2(mAB)(mAD) ie. a* =b*+c* ~2ex

Mathematics

Proof:

Statements Reasons

In £t CDA,

msSCDA =9() Given

(AC) =(AD) +(cDY
- L _ Pythagoras Theorem
or b=x"+h" (i)
In £t CDB,
msLCDB =90 Given
[BC]_ = (BD _}_ +(CD) Pythagoras Theorem
a*=(c-x) +h’ From the figure
or a =c¢ —2ex+x +h’ )
a =c -2cx+b

Hence a* =b" +¢” — 2cx Using (i) and (i)

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

MISCELLANEOUS EXERCISE 8

-

Q1. In a AABC, mzA = 60°, prove that (EE) :(Eﬁ) +(H): —mAB.mAC.
Solution:
Given:

In a AABC, msA = &0°

Required:
(BC) =(AB) +(AC) -AB.AC
Construction:

Draw cD L AB , so that AD the Projection of AC

.

AB,

e

Proof:

In right angle [ACD

Cos60° = mAD
mAC

. }HE

H!E

Now, according to the theorem, we have
4

BC' = AB +AC - 2AB.AD
~BC =AB +AC -ABAC  -[2AD=AC]

Q2. In a AABC, mzA = 45°, prove that (BC| =(AB| +(AC| -y2mAB.mAC,

Solution:

Mathematics

Given:
In a AABC, mzsA = 45,

Required:

(BC) =(AB +(AC) ~v2AB.AC

Construction:

Draw CD L AB, so that AD is the projection of AC on AB.
Proof:

In nght angle "ACD

Ciigge =220
mAC

-.,E 3 mAD

2 mAC
2mAD = ﬁmm

'ABC 15 acuted angled at A.so according to the theorem. we have

BC =AB +AC -2AB.AD

BC =AB +AC —yZABAC -[2AD=v2AC]

Hence proved.

Q3. In a AABC, calculate mBC whenm AB =5cm, m ac =4 cm, mzA = 40°,
Solution:

We know that when moA = 60° then,

BC =AB +AC -AB.AC
=5 +4"-54
=25+16-20
=21

mBC =@=4.53cm

Mathematics

Q4. In a AABC, calculate m Ac whenm AB =5cm, mBC = 4./7ecm, msB =
45°,

Solution:

We know that when m~B=45" then.

AC =AB +BC —-+2AB.BC

= :]_

57 —
mAC qﬁcm: A23em

Q5. In a friangle ABC, m BC =21ecm,m ACc =17cm, m AB = 10cm.
Measure the length of projection of Ac upon BC .

Solution:
c=10em.a=21cm,b=17m, x=2
We know that

¢’ =a’+b’-2(a)(x)

(10)° =(21) +(17) -2(21)(x)
100=441+189-42x

42x=441+189 -42x
42x=T730-100

42x =630

_ 630

x= =15em
40

Q6. In a triangle ABC, mBC =21 cm. mAC=17cm, mAB=10cm.
Calculate the projection of AB upon BC.

Solution:

Mathematics

c=10cm, a=2lcm, b=1/m, X =¢

We know that
b*=a’+¢*—2ax
(17)° =(10)" +(21)° =2(21)(x)
289 =100+ 441 - 42x
289 = 541-42x
42x=541-289
42x =252

i=——=6hcm
|

dn

Q7. Ina AABC,a=17cm, b =15cm and ¢ = 8 cm find mzA.

Solution:
Given:
Ina AABC, a=17cm,b=15cmand, c=8cm

Rervired:

miA =72

By Pythagoras theorem.
a =b"+¢
(17) =(15) +(8)
289=225+64
289 =289

So. 1t satisfied, that given values are the sides of a nght angled tnangle.
somLA = 90°

Q8. Ina AABC,a=17cm,b=15cm and ¢ = 8 cm find m«B.

Solution:
Given:

naAABC;a=17cm,b=15cmandc=8cm

Mathematics

Required:
mesB =¢

We know that it 1s right angled triangle.
b 5
sin{m£B)=—=—=0.882
a1
m/B=sin" (0.882)=61.90°

Q9. Whether the friangle with sides 5§ cm, 7 cm, 8 cm is acute, obtuse or right
angled.

Solution:

Given:
a=5cm;b=7cm;c=8cm
Case

1 b 1
c =a+b"

(8) =(5) +(7)
64=25+49

64 =74

It 15 not nght angled tnangle.
Also

=64 ie

a +b =¢

The result shows that the given triangle is an acute angled triangle.

Q10. Whether the triangle with sides 8 cm, 15 c¢m, 17 cm is acute, obtuse or
right angled.

Solution:

Mathematics

¢l=a’+b’

(17)" =(8)" +(15)’
289 =H4+225
289 =289

Hence,It is right angled triangle.

Summary

¥ The projection of a given point on a line segment is the foot 1 of drawn
from the point on that line segment. If €D 1L AB, then evidently D is the foot

of perpendicular cb from tire point C on the line segment AB.

C
!
!

i‘
A D B
v The projection of a line segment ¢b on a line segment AB is the portion

EF of the latter intercepted between foots of the perpendiculars drawn

from C and D. However, projection of a vertical line segment cb on a line

segment AB is a point on AB which is of zero dimension.

C

D

:

A B

¥In an obtuse-angled triangle, the square on the side opposite to the obtuse
angle is equal to the sum of the squares on the sides containing the obtuse
angle together with twice the rectangle contained by one of the sides, and

the projection on it of the other.

¥In any friangle, the square on the side opposite to an acute angle is equal

to the sum of the squares on the sides containing that acute angle

Mathematics

diminished by twice the rectangle contained by one of those sides and the

projection on it of the other.

¥ 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 (Apollonius’ Theorem).
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