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Exercise 12.5

Solve the triangle ABC in which
1. b=95 ¢c=34 anda = 52
b=12.5,¢c=23 and a = 38 20’

.a=Vv3-1,b=V3+1andy = 60

A W N

. a=3,c=6 and f# = 3620

5. a=7,b=3 and y = 3813

1. b=95 c=34 anda = 52
Solution
We know that by law of cosines
a’ = b* + ¢® — 2bc cos «
a® = (95)% + (34)% — 2(95)(34) cos (52")
a’ = 6203.8269
0= V6203.8269 = 78.76

by law of sine

N 95 x 0,788

= = 0.9505

78.796

= sin"'(0.9505) = 71.89
f = 7154

a+pf+y = 180
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y = 180" — 52" — 7154’

y = 556
Hence
a=78.76 a = 52
b=95 g = 7154
c= 34 y = 556

2. b=125,¢c=23 and a = 3820’
Solution

we know that by law of cosines
a‘* = b* + ¢* — 2bc cos a
a? = (12.5)7 + (23)? — 2(12.5)(23) cos (38'20")
a* = 234.211

o= v234.211 = 15.30

by lcw of sine

b a

sin 8 sina

125

sinff = —.sin (38 20")
= 0.507
p= sin”*(0.507)
g = 3026
a+f+y = 180
y = 180" - 38'20' = 30°26’
y = 111 14

Hence
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a=15.30 a = 3820
b=125 g = 3026
c=23 y = 111 14’

3. a=V3-1,b=V3+1andy = 60
Solution
we know that by law of cosines

c? =a®+ b®—2bccosy

c? = (0.732)% + (2.732)* = 2(0.732)(2.732) cos (60)

c¢=6
c=v6 = 245
by low of sine
sina __stny
a | ¢
: _ 0732 .
Sina = ———.sin (60 )
= (.2587

a= sin~*(0.2587)
a = 15
wWe know that
a+f+y = 180

B = 180" — 60" — 15

B =175
Hence
a=v3-1 a = 15
b=v3+1 B =75
c=2.45 y = 60
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4. a=3,c=6 and p = 36 20’
Solution
We know that by law of cosines
b* = a* + ¢* — 2ac cos P
b? = (3)? + (6)% — 2(3)(6) cos (36°20")
b* = 15.89

p= V1589 = 4

by low of sine

sina sin g8

Q b

sina = ~.sin (36'20")
= 0.4412
a= sin”'(0.4412)
a = 26 10’
We know that
a+f+y = 180

y = 180" — 26 10" — 36 20’

y = 117 30’
Hence
a=3 a = 2610
b=4 B = 3620
c=6 y = 117 30’

5. a=7,b=3 and y = 38 13’
Solution

Wwe know that by law of cosines
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c’* =a*+ b*—2abcosy

2 = (7)% + (3)? = 2(7)(3) cos (38°13")

ct =25
c=V25 =5
by law of sine
stna _ siny
a c
sina = -;—.sin (38 13)

0.866

a= sin~1(0.866)

a =

we know that

60

a+f+y = 180

g = 180 —60 — 3847

Hence

Q
|

O
|

Solve the following triangles, using first law of tangent and law of sines:

y = 81 47’

6.a=36.21 b=42.09 and y = 44 29

7.0=93,b=101, and pg = 80

8. b=148,c=16, a =
9. a=319.b=168andy
10. b=61,0a=32 and «a

42 45’

110°22°

59 30'
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6. a=36.21 b=42.09 and y = 4429’
Solution
We know that
a+p+y = 180
a+f = 180 — 4429
a+f = 13531

By law of tangent

tan(=3=) _ 36.21-4209
3135 33 ) 362144209

tan( >
a=-f. 2y ™ 583
tan(—;) = tan (67 45’). ==
- ~ 5,83
=(2.445)(530)

tan(f—;E = -0.182

“—;E = tan~'(-0.182) = —10'18’

a—pf=2(-1018") = =2037"
a+f = 13531 and a-f = — 2037

a=-f= - 2037
2a =114 54’

g = Lt = 5727

2

a+p = 13531

a-B= - 20 37
20 =156 8’

(by subtracting )

156 8'
p = 2

= 784

By law of sine
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C a

siny sina

= 30.13 sin (44 29)

sin (57°26")

= 30.13 x0.7007 = 2138

0.8427
b=21.38
nence
a=36.21] a = 5726
b =21.38 B = 7834
c=21.38 y = 4429

7. a=93,b=101, and g = 80
Solution
We know thaot
a+f+y = 180
a+y = 180" — 80
a+y = 100
By law of tangent

o
(dn(—;I'J a-c

tan(—==) a+c

ay
tan(==) _ 93-101

100° 934101
- )

tan(
tan(? = tan (50‘).;%»
=(~1.1917)(0.04123)
tan(==) =-0.04914

-"%"- = tan~'(—-0.04914)
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a—y=2(248") =5 36

a+y = 100 and a—y = 5 36

a-y= 5 36’
2y = 10536
105 36’ T
g = - =02 48
a+y = 100
% (by subtracting )
B == = 4727
By law of sine
b @
sin p T sina
= sin (80 )
" sin (52 48")
93 x 0.9848
T 07965 125
b= 125
hence
a=93 a = 5248’
b = 124 B = 80
c= 10] y = 4727

8. b=148,c=16, a = 4245
Solution
We know that
a+f+y = 180
a+y = 180 — 4245

a+y = 13715
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By law of tangent

() = tan (6837723

By law of sine

hence

—-ﬂ"‘l =
tan(A2I35, 1484161

5 ]
-

309

_-13
309

(2.554)

EY — tan~'(-0.10749)

B -y =2(6.135) = 12°16’

B+y = 13715 and -y = 1216

B=y= 1216’
2 = 14952

B = w:.sz — 74°48"

a+f = 13715

a-fin12' 16
2 =124°52’

B 124;52' = 6226

a - b
sina sin 8
- a8 sin@zes)
=148 sin(62°26")
— 14.80::‘.’68788 = 11.33
a=11.33
a=1133
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b=148 B = 6226

c= 16. y = 74 48

9. a=319.b=168andy = 110 22’
Solution
We know that
a+f+y = 180
a+f = 180 - 11022
a+f = 6938

By law of tangent

o
‘an(_:'a) - b~
mn(;: ) e
T
tan(—=) _ 319-168
918" 3194168

151

tan(-“—;f-) = tan (34°49').—

_151
487

(0.6954)
tan(a;—ﬂ =0.2156

“L = tan"*(0.2156)
a-pf=2(1210') =24 20’

a—f = 2420 anda+p = 6938
a-f = 2420

a+f = 69 38’
2a =93 58’
93 58’
4

Q= = 4659 = 47

a+p = 6938
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By law of sine

hence

10. b=461,0=32 anda =

Solution

a-f=24 20"
2P =45718'

45 18"

= 2239’

- a
siny sina

= 319 sin(110°22")

Mathematics

(by subtracting )

sin 47’
=———= = 40891
c= 408.71
a=319 a = 47
b= 168 B = 2239
c= 408.91 y = 110722’

59 30

Since the statement of the question is not comrrect so it cannot be solved.
It should be 'b’ and ‘¢’ instead of 'b’ and 'Q’

By law of tangents
a= 33

a+pf+y = 180

B+y = 180 — 59 30

B+y = 12030
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a b
sinf8

sina

(n(59 30"
= ] S_'
a=6 sin(88'51")

0861 _

Q=61 X
0
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tan(=L) = = x tan(60'15)

tan(=L) = 28.61 = 28'36'
-y = 5712
o
B+y = 1230
B—y = 5712
p = = gg'sy’
f+y = 120 30
-y = 5712
2y = 6318
_ 6318" _ 21°39"

A

11. Measure oftwo sides of a friangle are in the ratio 3 :2 and they include an
angle of measure 57 . Find the remaining two angles.

Solution
Let two sides of a tnangle are a and b.

W

s Y = 57

By componendo- division law

a+* b - 3I+2
a=bp  3=2
a+b 5
a-b 1

we know that
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a+p+y = 180
a+f = 180 — 57
a+p = 123
By law of tangent

tan(=5)  a4p

B " a-b

a
tan(=s=)

tan(123’) _ 5
1

tan(&E)

a- tan (61 30")
tan(—zg = —

tan(“F) = 222 =0.3684

F -~ tan~1(0.3684) = 20.22

.T
-

a — B = 2(20.22) = 40.44

a—-f = 4044 anda+ ff = 123

a—-pg=40 44

2a =163 44 (Dy cdding)
a = =2 = 8172 =81'44’
a+f = 123
a-f=40.44 '
28 =8256 (by subtracting )
B = 3% — 4128 = 41°16'

Z

Hence the values of remaining

Angles =41 16" and 81 44’

12. Two force of 40 N and 30 N are represented by A B and B C which are
inclined at an angle of 147 25’ . find A C, the resultantof 4 Band B C.

Solution
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A
oy
.%4,
b=?
C
Let a=30N
C=40N
b=14725"
then b=¢

by law of cosine
b* = a* + ¢ —2ac.cos fB
= (30)% + (40)* — 2(30)(40) .cos (147°25")
= 900+1600-2400 (-0.8426)
= 2500 +2022.26
= 4522. 26

b=v4522.26 = 67.25N

hence

AC theresultant of AB BC = 67.25N
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