Trigonometric Functions
Exercise 12.5 (Solution) for Class Xl Page- 1

Question # 1 Solve the following triangle ABC in which:
b=93, e=34, o= 3B

Solution
b =95, c=34, OFJ2 .
By law of cosine
a’=b*+c’ =2bccosa a’=b> +c* —2bccosa
= (95)" +(34)> —2(95)(34) cos 52° =i il —Deacos B
=9025+1156 - 6460(0.6157) ct=a®+b* —2abcosy
=6203.578

= a=~6203.578

a="78.76

Again by law of cosine
b* =c* +a* —2cqmf
6 gt b

= cosfi= >
ca

_ (34)* +(78.76)* — (95)*
2(34)(78.76)

_ 1156%16203.138 —9025

- 5355.68
1665.862

535568

—-Rell

=  f=cos(-0311)

B=108720"

Since in any triangle a+ f+y=180
a+f5+y=180

= =180—a—f
=180° —52°—108"720"
¥=19"5240"
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Question # 2 Solve the following triangle ABC in which:

=125 . e=23 . a=3820

Solution
b=125 , c¢=23 , a=3820
By law of cosine
a’ =b* +c* = 2bccosa
=(12.5)% +(23)* = 2(12.5)(23)c0s 38720
=156.25+ 529 — 575(0.7844)
=234.21

= a=+23421

a=15304

Again by law of cosine

3 o2 38

e S
2ca

b =c* +a* —2cacos
(23)” + (15.304 ay(12.5)°
- 2(23)(15.304)
529 +234.21£156.25
- 703.984

60696

703.984
—0.8622

B =cos '(0.8622)
= | f=30"26

Since in any (riangle
a+ f+y=180
= y=180=a-f
=180°— 3820 -3026

y=11114
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Question #3 Solve the following triangle ABC in which:

Solution

By law of cosine
A =a* +b* —abcosy
=(0.732)" +(2.732)* = 2(0.732)(2.732) cos 60°
=0.5358+7.4638-1.9998
= 59998

= 439998

= |¢=2.449

Again by law of cosines
B L
2be
(2.732)" +(2.449)*=(0.732)
B 2(2.732)(2.449)
_ 7.4638+5.9976=0.5358
B 13.3813
12,9256

13.3813
cosa =0.9659
=  a=cos (0.9659)

CosSty =

= [@=1%

Since in any triangle
a+ p+y=180

= f=180—-a-y
=]80—-15-60

= | f=105"

a=V3-1=0732 , b=y3%1=2732 , y=60
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Question # 4 Solve the following triangle ABC in which:

g=3 , b=06 5 P=3620

Solution

as above

l

Question # 5 Solve the following triangle ABC in which:

a=F ., =8 . =31

Solution

Do yourself as above

l
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Question # 6 Solve the following triangle;using first law of tangent and then law of sines:
a=3621 , b=4209 , y=4429

Solution
Since a+ f+y=180
= a+[=180—y
=180—44729
= @+ P =135 g (1)

By law of tangent

tan
a—b_

a+b

(o2

2
s
-
36.21-42.09 D
3621+42.09 . (13531

o+
tan (
2
(4
tan (

tan tan a_ﬁ
—5.88 9
= g T S
78.3 n(67 45) 2.4443
— tan[a;ﬁ j=—0.0751(2.4443) =—0.1836
- # tan"! (~0.1836)
a_ﬁ Gl I 7 L
= T:_m 24 = a—-f=-20048 ... (ii)
Adding (i) & (ii)
a+ff = 135371
a—ff =—20048
2 = 114°4% = |a=57722

Putting value of & in eq. (1)
S22 f=18507
S B=18572'=5722 = |J=T789

Now by law of sine

c _ a = & 3621
siny sina sin44729"  sin57°22
C= Ll, * Siﬂ 44029’
sin57°22
36.21

-0.7007 = | ¢=30.13

T 0.8421
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Question # 7,8 & 9 Solve the following triangle, using first law of tangent and then law of sines:

(7) a=93, ¢=101, «=80 (8)b=148 c=16.1, @=4245
9) a=319, b=168, @=11022"

\L as above

Solution
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Question # 10 Solve the following triangle, using first law of tangent and then law of sines:

b=6l . =32 . =530
Solution
b=tl , =32 ; =530
Since a+f+y=180
= f+y=180-a
=180-59730
— Pry=12030 ......ge (i)
By law of tangent
b—c 2 61-32 2
= — —
b+c [ﬁ+ yj 61+32 [120"30’}
tan| ——— tan
2 2
29 tan(ﬁ;y] tan[ﬁz_yj
= —=——— 8§ = 03118=————— <~
93 tan(60715) 1.7496
= tan [%j ~0.3118(1.7496)
=0.5455
s, . Y — tan"(0.5455)
iy ; Y = B—y=5T14 o, (i)
Adding (i) & (ii)
B+y= 12030
B—y= 5714
205 = 17744 = | f=8852
Putting value of & in eq. (i)
88°52"+ ¥ =120"30
= ge=mlB030 -8852" = |y=3113%
Now by law of sine
c a 32 a
3 = " :> H Va = & 7
siny sin& sin31738"  sin59730
e o ST
sin31738
32

-0.8616 = [e¢=52.57

T 0.5244
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Question # 11 Measure of two sides of the triangle are in the ratio 3:2 and they include an
angle of measure 57° . Find the remaining two angles.

Solution
Let two sides of the triangle are « and b
ie. a:b=3:2 and y=57T
3

=2 . a=gb

b 2 2
Since a+f+y=180

a+ f=180—y

=180-57 = a+ =123 ........... (i)

By law of tangent

abtanEazﬁ%
g S o+

Adding (i) & (ii)
a+ff = 123

a—f = 4027 -

2c = 16327 — | =81"44"
Putting value of & in eq. (i)
81°44"+ F=123"
= J=129 Bl = | fF=A1'16

remaining two angles are a=81°44" & [=4116
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Question # 12 Two forces of 40N and 30N are represented by AB and BC which are
inclined at an angle of 147°25". Find AC, the resultant of AB and BC'.

Solution

Since AB=c=40N
BC=a=30N
m/B = =147°25
AC=b="

A ¢=40N B

By law of cosine
b*=c*+a —2eacos
= (40)* + (30)" — 2(40)(30)cos147°25
=1600 4 900= 2400 (-0.8426)
=48220

=4/4522.26

= b =67.248
AC =6T1.248N
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