MISCELLANEOUS EXERCISE - 8

Q. 1 InmaAABC, mZA =60°,
Prove that (mﬁl)z =(mAB) +(mAC)‘ —(mKﬁ)(mR]

Solution:
Given: Ina ABC, mZA = 60°

To Prove: (m BC)2 :(mAB)2 +(mAC)2 —(m@)(mA_C) 60°

Proof: In acute angled triangle ABC, by Theorem No. 2 A D B

(mBC)2 =(m;lf):+(mAB)2—2(mE)(mE) ....... (1)
In right angled AACD
m@ 1 mAD

- = — ( Cos60°:l)
mAC 2 mAC 2

mAD = %mza

Cos60° =

Put it in equation (1)

(mﬁ)j = (mﬁ)z +(mﬁ)2 —Z(HIE) % mAC
(m ) :(mR)E“L('”E)E_Z(’”E) % mﬁ

(m_f)j = (mﬁ)z —k(;}zm) —(mm)(mﬁ) Hence proved
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Q.2 In a AABC, mZA =45°, prove that (mBC) =(mAB)” +(mAC)” - \/E(mAB)(mA(’)‘
Solution:

Given: Ina  ABC, mZA =45°
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—\? - —\2 - S
To prove: (mBC) =(mAB)” +(mAC) fﬁ(mAB)(mAC)
Proof: In triangle ABC, £ A is acute so by Theorem 2

(mBC)" = (mAC)" +(mAB)’ —2(mAB)(mAD)....... ()
In rght angled AACD
Cosd5° = m?&_ﬁ
mAC
I mAD
ﬁ  mAC
mAD = Lmﬁ

J2



Put 1t 1n equation (1)

2 —\2 —\2 —y 1 —

(mBC) = (mAC) + (m B) ~2(mAB) TmAC
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(mBC) = (mAB) +(mAC) —\/E(mAB)(mAC) %=\/§
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Q.3 InaAABC,calculate mBC when mAB=5¢cm,mAC=4cm,mZA = 60°

Solution: L L

Given: In a AABC mAB=5cm, mAC=4cm, mzA = 60°

To Find: mBC =7?

Calculations: In triangle ABC, Z A is acute so by Theorem 2
2

(WBC) = (wACY' +(nAB) 2(nE)(n7D)

) —
(mBC) = (401:1)2 +(5cm)2 - 2(56711)(171AD) ...... (i)
Inright angle AACD

AD 1 AD
Cose0® = 122 = I ( Cos60° = 1)
mAC 2 dcm 2
2cm = mAD mAD = 2cm
Putting the corresponding values in equation (i)

(mﬁ')z = (mﬁ)z + (171/_4_5)2 - Z(JHE)(:HE)
(4cm)? + (5cm)? — 2(5cm) (2cm)
"= 16cm’ + 25¢m” — 20cm?

— 4lecm’ - 20cm?

(fn}?%j)z r—2!Cm2

J(fnﬁf(])l = \[2“l.r:m‘{ mBC = 4.58 cm

Q.4 Ina AABC, calculate mAC when mAB =5cm,mﬁ(_3=4\/icm, m£B =45°
Solution:

Given: In 1 AABC mAB =5cm, nafﬂf‘z%ﬁcm, msZB = 45°
To Find: mAC =?



Cz’llculn‘tionsz In acute angled triangle ABC by theorem 2
(m?&)- :()nﬁ)- -i-(mBC)2 —2(mAB)(mE) C
(mﬁ): =(5cm)? + (4\60771)2 —2(5cm) (mﬁ) ....... (1)

mBD = ?
In right angle ABCD

Cos45° = mio

mBC
=5 : 45°
1 mBD 4 / _—l ﬁ\

42 ¢cm

B
D < >
A 4 ; o ;
1 = @ mBD = 4cm

Putting the value of mBDin equation (i)

(mA_C)- = (5cm)’ + (4\/_2_cm)—— 2(5cm)(4cm)
= 25cm? + 16(2cm?) — 40cm”
=25cm’ +32cm? —40cm?
=57cm?* —40cm?

mAC = 17cm?

,} mAC =17cm? m?l—a'=4.l2 cm

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

Solution: L o o
Given: In a triangle ABC, mBC =2lcm, mAC =17cm,mAB =10cm
To Find: Projection of AC upon BCi.e., mDC =? 4

Calculations: In triangle ABC, Z C is acute so by theorem 2
(mAB)’ =(mAC) +(mBC)’ - 2(mBC)(mDC)

(10cm)2:(17cm)2+(21<:m)2—2(2lcm)(mD_C) |
100cm’ = 289cm? +44lem” —42¢m (mDC) « u R

2lem

17c¢m

100cm?® —289cm? —441cm?® = —420m(m3€)
—630cm?® = —420m(mﬁf)

—630cm”
—42cm

= mf)z' mDC=15cm




Q.6 In a triangle ABC, mBC=2lcm, mAC=17cm, mAB =10cm. Calculate the

projection of AB upon BC.
Solution:

Given

mg_g =2lcm

mAC =17cm

mAB =10cm

To Find: Projection of AB upon BC i.e mBD =?

e e—————————— T

Calculations:

w)

F 3

In triangle ABC, £ B is acute so by theorem 2 2lem
(rnAC)2 = (mAB)2 +(m§6)2 —2(mﬁ)(m§ﬁ)
(17em)” = (10cm)” + (21cm)’ - 2(2lcm)(m@)

289cm? =100cm? + 44 1cm? — 42¢m (mﬁ)

289cm’ = 541cm’ —42cm (mBD)
289cm” —541cm?® = —42cm(mﬁ)
—252cm’ = 42c.m(mBD)

—-252cm” _ mBD
—-42cm

mBD = 6cm

Q.7 InaAABC, a=17cm, b=15cm and ¢ = 8cm. Find mZA.
Solution:

Given: InaAABC, a=17cm, b=15cm, ¢c=8cm
To Find: mZA =7

Calculations: c

Sum of squares of two sides = b + ¢ '
= (15cm)? + (8cm)?
=225cm” + 64 cm®
=289 cm® ..... (i) B

Square of length of third side = a’ a=l7cm 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°
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8. InaAABC,a=17cm, b=15cm and ¢ = 8cm find mZB.
Solution:
Given: In a AABC, a=17cm, b=15cm, c¢=8cm
To Find: msZB =?
Calculations:
Sum of squares of two sides = b? + ¢*
= (15cm)? + (8cm)?
=225cm’ + 64 cm’
=289 cm” ..... (i)
Square of length of third side = a*
= (17cm)? B c=8cm A
=289cm”..... (ii)

From (1) and (11)

2.2, 2
a’=b"+c
The result show that the triangle ABC is right angled triangle with mZA = 90°
In triangle ABC, tanmZB = Per —_ 15cm
Base {cm
m£B = tan™ 182 mZB = (61.9)°

Q.9  Whether the triangle with sides S5cm, 7cm, 8cm is acute, obtuse or right angled.
Solution:

In a triangle ABC, leta=5cm, b=7cm, c=8cm
Sum of squares of two sides = a? + b?
= (5cm)? + (7cm)?
= 25cm? + 49cm?
= Tdem® ..., (i)
Square of length of 3™ side = ¢
= (8cm)*
=64cm® ... (ii)
From (i) and (i)  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, 15cm, 17cm 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 (i)
From (i) and (ii)
ie a’ +b? =¢?

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



