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Exercise 12.6

Solve the following triangles, in which

l.a=7,b=7,c=9

N

. a=32,b=40,c =66

. a=283 b=31.7,c=428

H W

. a=31.9.b=56.31,c=40.27
5. a=4584 b=5140,c = 3624

1. a=7,b=7,¢c=9
Solution

By law of cosine

b? rs ¥ 4

+*C —~Q
Cosa = —
_(7)2+(9) -(7)°
2(7)(9)
_ 49+81-49 _ Bl
126 126
Cosa = 0.644
a = cos '(0.644)
a = 4959 = 50
By law of cosine
a~+c=~-b*
COSI? N 2ac
~(7)°+(9)°=(7)*
2(7)(9)
_ 49481-49 _ 81
126 126
Cos g = 0.644
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B = cos™'(0.644)

we know that
a+pf+y = 180
50 +50 +y = 180

y = 180" — 100" = 80

Hence
a =50 a=7
g =50 b=7
y =80 c=9

2. a=32,b=40,c = 66
Solution

By low of cosine

bi+ct-al
eb¢

Cosa =

_(40)4(66)?~(32)?
2(40)(66)

1600+4356-1024 4932

5280 5280

Cosa = 0934

a = cos '(0.934)

2055’

a

By law of cosine

< 2_b2
(:(15[? T A el

2ac

_(32)° +(66)° -(40)*
2(33)166)

_ 102444356-1600 3780

4224 4224
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Cos f = 0.89489

f = cos1(0.89489)

B = 26 30
We know that
a+f+y = 180
2055 +2630"+y = 180
y = 180 — 2055 —2630" = 13235’
Hence
a = 2055 a=32
g = 2630 b=40
y = 132°35’ c=bb

3. 0=283,b=31.7,c =428
Solution

By law of cosine

bé+ct-at
eb¢

Cosa =

 (31.7)%4(42.8)%-(28.3)?
2(31.7)(428)

100489+183184~-80089 203584

2713.52 2713.52

Cosa = 0.75025

a = cos *(0.75025)
a = 4123
By law of cosine
- al".3_bl
Cosf = —

_(28.3)%+(42.8)*-(31.7)°
2(28.3)(42.8)
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= 0DH9+1831.84-10048Y 164704

2422 48 2422 48

Cosf = 0.67197
B = cos™*(0.67197)
B = 4747’
We know that
a+f+y = 180

4123 +47°47 +y = 180

y = 180" —41°23' —47°47" = 90'50"

Hence
a = 4123 0=28.3
B = 47 47’ b=31.7
y = 90 50’ c=42.8

4. 0=31.9,b=5631,¢c=40.27
Solution

By low of cosine

biect-a’

Cosa = =

_(56.31)°+(40.27)*-(31.9)°
2(56.31)(40.27)

_ 31708161416216729-1017.61 _  3774.879

45352074 45352074

Cosa = 0.8323

a = cos '(0.8323)
a = 3339
By law of cosine
_ a*sc?-p?
COos f = —
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_(319)*4(40.27)*-(5631)%
2(319)(40.27)

_ 10176141621.6729~3170.8161 ~532.5332

2569226 2569226

Cosfp = -0.20688
B = cos™*(—0.20688)
B = 10156
wWe know that
a+p+y = 180
3339 + 10156' +y = 180

y = 180" —33'39' — 10156’ = 4424’

Hence
a = 3339 0=28.3
B = 10156 b=31.7
y = 44 25 c=42.8

5. a=4584,b=5140,c = 3624
Solution

By law of cosine

bf+cé-a’

2Dc¢

Cosa =

_(5140)% +(3624)%~(4584)°
: 2(5140)(3624)

26419600413133376-21013056 18539920

37254720 37254720

Cosa = 0.4976

a = cos '(0.4976)

a = 609

By law of cosine
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at+cc-p*
Cos f = 42"

_(4584)%+(3624)%~(5140)%
2(4584)(3624)

_ 21013056413133376~26419600
33224832

Q= 4584
b= 5140
C = 3624
... the fnangle ABC,when $s=37.34,b=332...
. € =25.036

... Smallest side 1s smallest

_atsbiact
2ac

(37.34)2 4(35.06)% +(3.24)2
2(37.34)(35.06)

_ 261298
261828

= 0998

Cosf = 0998

cos~*(0.998)

p
B = 3'37

Hence the smallest angle = 3 37’

6. Find the measure of the greatest angle, if sides of the friangle are 16,20
,33.

Solution
a=16,b=20,c=33
the angle opposite i1s greatest side is greatest

as+b*—¢*

Cosy = 2ab
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= (16)*+(20)%—=(33)¢
2(16)(20)

_2564400-1089

y = cos ' (—0.68) = 132 34’

Hence the greatest angle of triangle = 132 34’

7. The sides of a friangle are x* 4+ x + 1,2x + 1 and x* - 1. Prove that the
greatest angle of the triangle is 120 .

Solution
Q = x*4x+]
b = 2x+]|
c=x¢-1

the greatest angle opposite to side is greatest

by low of cosine

bi4ci-al

Cosa = —— : a>b>C

D¢

_(2xe1)% 4 (x%=1)¢=(x%0xe1)?
2{2x+1)(x<~1)

o Aaxirreaxaxt e 2xf e xtexiere2x e 2x 4 2x)
2[2x*=2x+x° ~1]

_x%42x% 44x42-x%—x*-1-2x7 -2x*-2x
4xV=4x42x7 =2

o =2xt=x¥e2x41 _ 2xPex?-2x-1
2(2x3)=2x+x%~1 2(2x3-2x+x%~1)

— 1

2

1

Cosa = — =
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Hence proved the greatest angle in the triangle is 120

8. The measure of side of a friangle plot are 413, 214 and 375 meters. Find
the measure of the corner angles of the plot.

Solution

A ¢~ 413 B

By the law of cosine

pfect~a’
rd . Je

Cosa =

_(214)° +(413)*=(375)°
2(214)(413)

176764

Cosa = 0.4284

cos~1(0.4284)

a

a = 64 38

By law of cosine

a‘+cc-p*
Cosf = —

_(375)%4(413)%=(214)°
2(375)(413)

140625+170569-45796

_ 45796+170569-140625

309750

Cos f = 0.8568

75740

176764

265398

309750
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we know that

Hence the measurement of angles of comer = 64 38',31 2" and 84 20,

B = cos~'(0.8568)

g = 3172

a+pf+y = 180

6438 + 312" +y = 180

y = 180" — 6438 - 31°2

= 84 20

Mathematics

9. Three villages A, B, C are connected by straight .... Km. what angles these
roads make with each other?

Solution

Q=6 km
b=9km

c=13km

By the law of cosine

be+c*-a*
20¢

Cosa =

_(9)%+(13)*-(6)*

By law of cosine

2(9)(13)
_ 814169-36 _ 214
234 T 234
Cosa = 0914
a = cos ' (0.914)
a = 2357
2 2_b2
Cosff = —
2Qac
_(6)*+(13)%=(9)?
2(375)(413)
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_ 364169481 124

156 156

Cos g = 0.7948
B = cos™*(0.7948)
f = 3721
We know that
a+pf+y =180
23 57" + 3721 +y = 180
y = 180" — 23'57' — 37°21' = 118'42’

Hence the measurement of angles of comer = 23'57',3721" and 11842".
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