EXRCISE 8.2

Q.1 InaAABC calculate mBC

When mAB =6cm, mAC=4cm and mZA =60°

Solution:

Given: In a AABC. mAB =6cm, mAC=4cm and mZA =60°
To find: mBC=?

Calculations:

In acute angled triangle ABC, by theorem 2
(mB—C)2 = (mA—C)2 +(mﬁ)2 —2(171@)(111@) .......... (1)
In right angle A ACD

mAD
mAC

Cos 60° =

mAD

1
Zz A,

m;\B = 2cm

Putting the corresponding values in equation (1), we get

(mBC) = (em) + (6em)? - 2(Gem) (2em)
=AY 3 2 2
(mBC) = 16cm”“+36cm” =24 cm
e D )
(mBC) = 28 cm

,{(mEE)Z = J28cn’

mB—C_' = 5.29cm




Q.2  In a AABC,mAB = 6cm, mBC = 8cem,mAC =9¢m and D is the mid-point of side
AC. Find length of the median BD.

Solution:

Givon:
[na ABC,
MAB = 6cm

mﬁ = 8cm
mE = 9cm

N D
To Find: Length of median i.e. mBD=? ' 9cm
Calculations:

By Apollonius' theorem

Ina ABC

5

BD) ....... (i)

(‘mﬁ)l-% (mB—C)2 :2(mﬁ)z+ 2(m

As mAD =+ mAC

mAD = %(9cm) =4.5cm

-

Now, putting the corresponding value in equation (1)

2

(6cm):+ (8cm) %(4.5(:111)?1- 2(111@)2

36cm* 64em’ 2(2;6.250m2} Z(m—B—D)2
)2

)
100cm? —40.5cm? = 2(mBD)

100cm%  40.5cmZ 2(mBD

29.75cm” = (mBD)’

By raking square root

\ (mﬁﬁ)l =+/29.75cm*

mBD =5.45cm




Q.3 Ina Parallelogram ABCD prove that (

Given: ABCD is a Parallelogram.

To Prove: (m?C)lJr (mB—D)Z: 2 (m_fﬁ)# (mI_BE)2

Construction:

Extend AB beyond B. Draw DM 1 AB and CP L AB extended.

Proof:

2

2

mE)2 +(mﬁ)2 =2 (mﬂ) +(mﬁ)

| Statements

Reasons

it In AABC. ZABC 1s obtuse
\ (mﬁ):ﬁ- (m@)i (mB—C); 2(mE)(mﬁ’)
In AABD, ZBAD is acute

(mBD)2 = (m@)2 + (mE)z - 2(mﬁ)

2 2

= (m@) +(mﬁ) —2(mﬁ)

(
| (
(mﬁ)# (mBD)2 :Q(mAB)iL 2(mB_C)2

2

(mR)ZnL (mﬁ)z =2 (mﬁ)z-k (mBC)

mAM

m P)

By theorem 1

By theorem 2
AMD = BPC ie mAM = mBP

By adding (1) and (i1)

MISCELLANEOUS EXERCISE -8

Q. 1 InmnaAABC, mZA = 60°,

2

Prove that (mB—C)2 :(mﬁ)2 +(mE) —(mﬁ)(mA—C)

Solution:

Given: Ina ABC, mZA = 60°

2

To Prove: (mB—C)2 ~(mAB) +(mﬁf)2 —(mzﬁ)(mﬁf)

Proof: In acute angled triangle ABC, by Theorem No. 2 A D B
(mB—C'): = (mZE)Z + (mﬁ)2 — Z(mE) (mE) ....... (1)
[nrightangled AACD o
Cos60° = mAD 1 _mAD ( Cos60°= —)
mAC 2 mAC

mAD = %R

Put it in equation (1)

2

(wBC) = (mAC) +(mAB) ~2(mAB) — mAC

')2 = (mﬁ)2 + (m"/\_lj’)2 —Z(mﬁ)

z

.)3 _ (,HZZ')z +(m7\§)2 —(mﬁ)(mﬁ)

I -
— mAC

Hence proved




i —2 —\2 E NG
Q. 2 Ina AABC, mZA = 45°, prove that (mBC)” =(mAB)” +(mAC)” - \/E(mAB)(mAC).
Solution:
Given: Ina  ABC, mZA =45

R 2

——— N - 2 — —
To prove: (mBC)™ =(mAB)” +(mAC) —\/E(mAB)(mAC)
Proof: In triangle ABC, Z A is acute so by Theorem 2

(mb’—C): = (mAC)2 +(mﬁ)2 —Z(mZE)(mA—D) ....... (1)
In rnght angled AACD
Cosdse = MAD
mAC
I mAD
J3 - mAC
MAD = Lmﬁ

Ny

Put 1t 1n equation (1)

(mBC)2 = (mAC)2+ (m_B)z—Z(mE) —l—mA_C

J2
(mEE): = (mAB)er(mAC)z—\/E(m—@)(mm) 2 _ 1

- S - 2
Q.3 InaAABC, calculate mBC when mAB=5cm,mAC=4cm,mZA = 60°
Solution:

Given: In a AABC mAB :5cm,m—@=4cm,m4A =60°
To Find: mBC =7
Calculations: In triangle ABC, £ A is acute so by Theorem 2

2

(_mﬁ)z = (mﬁ) +(mﬁ)2 —2(}71@)(1}1@)

C

2 2 2

(}71796) :(46'111) +(5c'm) —2(50111)(111@) ...... (1)
In right angle A ACD

AD I mAD o 1
Cos60° = 2= — = ( Cos60° = =)
mAC 2 dem 2
2cm = mAD mAD = 2cm
Putting the corresponding values in equation (i)

.9 e T ) _
(mBC) = (mAC) +(mAB) —Z(mAB)(mAD)
= (dcm)? + (5cm)? - 2(5cm) (2cm)
"= 16em’ + 25¢m? — 20cm”
— 4lem’= 20cm?®

(mncfzzmmz

\/(ﬁmBC)l = \/271”(';;15 mBC = 4.58 cm



Q.4  Ina AABC, calculate mAC when l]lm=5(:lll,nlﬁ=4\/icnl, msZB = 45°
Solution:

Given: Ina AABC mAB=35cm, mB—C:4\/§cm, mZLB =45°
To Find: mAC =?
Calculations: In acute angled triangle ABC by theorem 2

(mf)l :(m:\b‘)l + (mBC‘)Z - Z(HzAB)(mEE) C

(mf)a =(Scm)? + (-in/icm)~ —2(5cm) (mﬁ)
mBD = 7

In nght angle ABCD

mBD

42cm

Cos45° =

mBC o
\ _ nz@ A / _—I 45?\ B
)5 4 )ﬁ/ D < b
mBD '

1 = mBD = dem
4

Putting the value of mBD in equation (1)
(mA—C)' = (5cm)’ + (4\/§cm)"— 2(5cm)(4cm)
= 25cm” + 16(2cm®) — 40cm’

5=

cm’ +32¢m? —40cm?
=57cm? —40cm?

(m:%_C):: 17cm?®

(mAC)2 =+17cm® mAC =412 cm

Q.5 In a triangle ABC, mBC =21cm, mAC =17cm, mAB =10cm . Measure the length
of projection of AC upon BC.

Solution: - e -
Given: In a triangle ABC, mBC =2lcm, mAC =17cm,mAB =10cm
To Find: Projection of AC upon BCi.e.,, mDC =7 A

Calculations: In triangle ABC, Z C is acute so by theorem 2
(mﬁ)z = (mﬁ)z + (mﬁﬁf = 2(m—B_C_)(mD—C)

(10cm)” = (1 7em) +(21em)” - 2(2]cm)(mD_C) :
100cm? = 289cm” +441em” —42em (mDC) < 2

17¢m

2lem

[00cm? —289cm? —441lcm® = —42cm (mﬁ)

—630cm’ =—42cm (mﬁ(_)

) - —
ﬂin_:mDC mDC=15cm

—42cm



Q.6 In a triangle ABC, mBC=2lcm, mAC =17cm, mAB =10cm. Calculate the
projection of AB upon BC.

Solution:

Given

mBC =2lcm

mAC =17cm

mAB =10cm

To Find: Projection of AB upon BC ie mBD=? g
Calculations:

[n triangle ABC, £ B is acute so by theorem 2 ) 2lem

2

(mE)2 = (mAB)2 +(mﬁ) —2(mﬁ)(mﬁ)

10cm

R —— >

D

3
v

(17cm)’ = (10em)’ + (21cm)’? —2(2lcm)(mB—]5)
289c¢m’® =100cm” + 44 lcm® —420m(mﬁ)
289cm’ = 541cm’ —42cm(mﬁ)

289cm’ - 541cm” =—42cm (mBD

~252cm? = —42¢m(mﬁ)

—252cm?
—42cm

=mBD

mBD = 6cm

Q.7 ImaAABC, a=17cm, b =15cm and ¢ = 8cm. Find m ZA.
Solution:

Given: InaAABC, a=17cm, b=15cm, ¢ =8cm

To Find: mZA =7

Calculations:

Sum of squares of two sides = b? 4+

C

=(15cm)? + (8cm)?
=225cm?® + 64 cm? ,
=289 cm? ..... (1) a=17cm
Square of length of third side = a’ b=15cm
= (17cm)?
=289cm”..... (ii)
From (i) and (ii) B c=8cm A

a’=b’ + ¢
The result show that the triangle ABC is right angled triangle with side a = 17cm as hypotenuse.
The angle opposite to the hypotenuse is right angle i.e mZA = 90°



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

Solution:
Given: Ina AABC, a=17cm, b=15cm, c=8cm C
To Find: m/ZB =?
Calculations:
Sum of squares of two sides = b* + ¢
= (15cm)? + (8cm)? a=17cm b=15cm
=225cm” + 64 cm®
=289 cm?® ..... (i)
Square of length of third side = a”
= (17cm)? B c=8cm A

=289cm”..... (ii)
From (1) and (i1)

2 42, 2
a=b"+c
The result show that the triangle ABC is right angled triangle with mZA = 90°
In triangle ABC, tan mZB = Per = Loem
Base 8cm
LB = g msB = (61.9)°

Q.9  Whether the triangle with sides Scm, 7cm, 8cm is acute, obtuse or right angled.
Solution:

In a triangle ABC, leta=5cm, b=7cm, ¢=8cm
Sum of squares of two sides = a2 + b?
= (5cm)? + (7cm)?
= 25cm® + 49cm”
= Tdem® ... (i)
Square of length of 3" side = ¢*
= (8cm)?
= 6dcm® ... TR (ii)
From (i) and (ii) ~ 74cm’> 64cm’ i.e.
aZ + b%> c?
The result shows that the triangle with sides 5cm, 7cm, 8cm is acute angled triangle.
[t is acute angled triangle.
Q.10 Whether the triangle with sides 8cm, 15¢cm, 17¢m is acute, obtuse or right angled.
Solution:
In a triangle ABC leta = 8cm, b = 15cm, c=17cm
Sum of squares of two sides = a? + b?
= (8cm)? + (15cm)?
= 64cm” + 225 cm®

=289cm” ..o, (i)
Square of length of 3" side = ¢
= (17cm)?
=289cm’ ..o, (ii)
From (i) and (i1)
1.e a? +h% = ¢?

Result shows that triangle with sides a = 8&cm, b = 15cm and ¢ = 17cm is right angled triangle.



