Chapter 12
APPLICATION OF TRIGONOMETRY

EXERCISE 12.1
Q.1  Find the values of

(i)  sin53°40
= 0.8056

(ii)  cos 36° 20
= (.8056

(iii)  tan 19° 30’
= (3341

(iv)  cot 33° 50

| :
= = 1.4919

tan 33° 50’

(v)  cos 42° 38’

= 7387
(vi)  tan 25°34'

= 0.4784
(vii) sin 18° 31

= 03176
(viii) cos 52° 13’

= DB61IZ7
(ix) cot 89°9'

= l = 0.01483

tan 89°9'



(i) sin @ = 0.5791
= 8 =sin ' (0.5791) = 35°23
(ii) cos 0 = 0.9316
0 = cos ' (0.9316) = 21° 18’
(iii) cos O = 0.5257
0 = cos ' (0.5257) = 58°17
(iv) tan© = 1.705
0 = tan ' (1.705) = 59° 36’
(v) tan O = 21.943
6 = tan” (21.943) = §7°23
(vi) sin® = 0.5186
0 = sin ' (0.5186) = 31° 14’
EXERCISE 12.2
Q.1 Find the unknown angles and sides of the following triangles.
(i) a=45, B=90",y=m«LB
i) o=60", B=90",y=mZLc
i) a=90", B=mZB,y=mZc
Solution:
(i) a=45", B=9",y=m~LB
since a, 3, ¥ are angles of triangle
SO a+p+y = 180°

Find 0 ,if

45° +90°+m < B = 180°

m /B = 45° )
BC A4

b (4] - — A. |

sin 435 AB

sin 45° = 5o

AB




(ii)

(1ii)

G -AB AB = 442

Cos 43 = AB
L s o [AF=A
\2 T 442 —

a=60", B=90,y=mZLc
since o+ p+vy = 180°

60° +90" +y = 180°

y = 30°

AC = 8.66

o+ B+ = 180"
90° +60° +7 = 180°




y = 30°

(iv) o+pB+y = 180°
90" +40° +v = 180° C

50° k\\
¥ o=

o AC

sin 40" = BC

_ 8

sin 407 = BC \\\

0 0N
= | BC =1245] A B
o_AC 8
tan 40 = AB ~— AB
| AB = 9.53 |

(v) o+B+y = 180°
90° + B +56° = 180°

B = 34°
i —60 _ @
sin = BC
0560 = AB
sin =35
- | AB = 12.44 | |= \
A 3
e AC
cosd6 = BC
AC .
cos 56° = 15 B 8 [_A
AC = 8.39
AC
tanm /2 B = AB d
8
tanm /2 B = 3

@

m/Z B :tan](l)



mZB = 45°

mZA+m/ZB+m~zZC = 180°
45°4+90°+m 2 C = 180°

m/ C = 45°

sindy” = AB

L8

\2 - BC
BC = 842

Q.2  Solve the right triangle ABC, in which y = 90° o = 37°20' , a = 243
Solution:

Since a+B+vy = 180°
37720/ + B+ 907 = 180°

B = 52740
BC
Oy . 2=
sin 37 20" = AB
243
Sin 3720 = —
C
-
8] b
cos 37 20" = —
C
b
= Yy o —
cas AT 20 = 200
b= 318.04

Q3 y=9", a=62°40V, b =179
Solution:
Since a+p+y = 180°

62°40' + B + 90" = 180°

B = 27720




tan 62" 40" =

tan 62" 40" = 706
= a = 1540
Lo a
sin 62 40" = —
C
1540
sin 62°40" = —
C
= | ¢ = 1733.55
Q4 y=90", a=328,
Solution:
d
tana =
b
_3.28
tan o = 5 74
(328
o = tan ﬁ
— o = 29° 44
Since o+ B +y = 180°
297 44" + B +90° = 180°
B = 60" 16
3.28
sin 29° 44" = =
C
c = 661
Q5 y=90°, b =684,
Solution:
b
Cos o =
C
68.4

cos o = 06.2

b = 5.74

C

= 96.2




C o] (éﬁ:ﬁ)
o = COS 6.2

= o = 44° 4

O

Since oo+ B +vy = 180°

44° 40" + B + 90 = 180°

B = 4520
) a
sinao =
i
Q A v d
sin 44" 40" = 962
a = 67.6

Q6 y=90", a=>5429, ¢ = 6294
Solution:

E

C

L5429

S o = 6294

5429 )
6294

Sin o

-
o = §8In (

—_ o = 59”36’

Since o+ P +7v = 180°

5936+ B +90° = 180°

B = 30724
b
COS'oL = —
C

e 0 N
cos (59 36') = 6204

b = 3184




Q7 yvy=90", B=5010, c = 0.832
Solution:
Since a+p+y = 180°
o+ 50° 10" +90° = 180° /‘
397 50 /
o = 39" % //
. d c=0 //
sina, =~ 4
c
/
C d //
§in 39° 507 = mme 4
0.832 y =)
= a = 0.5329
Jsa R
cosa =
0.5329
cos 397 50" = b '
¢ = 0.6939
EXERCISE 12.3
Q.1 A vertical pole is 8m high and the length of its shadow is 6m. What is the
angle of elevation of the sun at that moment?
Solution:

Let the required angle be = 6
We know that

perpendicular 8m
base

tan 0 =

8
tan B = 6

8
— IS l —
0 = tan [6)

53° 7"

6m

o]
Il



Q.2

A man 1sdm tall observes that the angle of elevation of the top of a tree at a

distance of 12m from him is 32°. What is the height of the tree?

Solution:

Q.3

Let the required height of the tree be = x + 18
we know that

perpendicular
base

tan 0 =

-3

12
X = 1.20m 12

tan 32° =

Required height = x+ 18
= 750+ 1.8m (18dm = 1.8m)
= 9.3m

At the top of a cliff 80m high, the angle of depression of a boat is 12°. How far

is the boat from the cliff?

Solution:

Q.4

A

Let the boat from the cliff be = x 12"
we know that

perpendicular
base

80 .
tan 12° = — 12
X

tan =

=
|
~J
o

X = 37637 m

A ladder leaning against a vertical wall makes an angle of 24° with the wall.
Its foot is Sm from the wall. Find its length.

Solution:

Let length of ladder be = [
we know that P 24

perpendicular 7
hypotenuse

y 5
sin 24" = 7

sin® =

5
~ §in24°
[ = 12.30m




Q.5 A Kkite 1s flying at a height of 67.2 m i1s attached to a ftully stretched string
inclined at an angle of 55° to the horizontal. Find the length of the string.
Solution:
Let the string of the kite be = x
we know that

. perpendicular f
sin® = h ‘
ypotenuse
. 0 67 .2 /’ |
S 3y = — o
X
% = &2 Ao sl

Q.6  When the angle between the ground and the sun is 30°, flag pole casts a
shadow of 40m long. Find the height of the top of flag. (Lahore Board 2008)

Solution:
Let the height of the top of the flag be = x

we know that

perpendicular
base

tan 0 =

o X
tan 30" = 20

x = 23.09m

A 40m B

Q.7 A plane flying directly above a post 6000m away from an anti—aircraft
observes the gun at an angle of depression of 27°. Find the height of the

plane.
Solution:
Let the height of plane be = x
* 1

we know that

erpendicule
@ = pem_‘mu 1§

base
X
tan 0 = 555
£

¢ ) . = -
tan 27 6000

x = 305715 m



Q.8

A man on the top of a 100m high light house tower is in line with two ships
on the same side of it, whose angle of depression from the man are 17° and

19° respectively. Find the distance between the ships.

Solution:

Q.9

Let the distance between the ships be

First consider ADAC
perpendicular
base

100
. g Ao
tan 17" = b

tan 0 =

b = 327.08 m

now we consider ADBC
perpendicular
tan @ =
base

- 100

tan 19° = —

100
0.344 = 7 —x
112.59 - 0.344x = 100
12.59 = 0.344x
12.59
0.344 = *
x = 36.58 m

'y

P and Q are two points in line with a tree. If the distance between P and
Q be 30m and the angle of elevation of the top of the tree at P and Q be
12° and 15° respectively. Find the height of tree.

Solution:

Let the height of the tree be = h

FFirst consider ASQR
perpendicular
base

tan'e =

h
tan 15° = —
X

h = x tan 15°

Now we consider ASPR
perpendicular
base

tan 6 =

h
x + 30

tan 12 =

S

N

15 1F

Re<

> Qe—30——>F




Q.10

|h = x+30)an12| ... 2)

Using eq. (1) and (2).

x tan 15° = x tan12° + 30 tan12°

X (tanl5 — tan12°) = 30 tanl2°

0.055x = 6.38

x = 11594 | putin eq. (1)

h = 115.94 tan15°

h = 31.066 m

Two men are on the opposite sides of a 100m high tower. If the measure of
the angles of the angles of elevation of the top of the tower are 18° & 22°
respectively. Find the distance between them.

Solution:

Q.11

Let the distance between the twomen = x +y
Consider ACAD
100

X

tan 18° =

100
* = tan 18°
x = WT.T7
Consider ABCD
100

100

y = 247.51
Required distance between them = x +y
= 307.77 +247.51 = 55528 m

A man standing 60m away from a tower notices that the angle of elevation of
the top and the bottom of a flag staff on the top of the tower are 64° and 62°
respectively. Find the length of the flag staff.

Solution:

Let the length of the flag staft be = y
First consider ABMA

, 3
tan 627 = 60

x = 112.84

Now consider ACMA

tan 64~ = 50 P ||
600 X lan 64U = 112.84 + y

123 = x+112.84
x = 10.2m



Q.12 The angle of elevation of the top of 60m high tower from a point A, on the
same level as the foot of the tower is 25°. Find the angle of elevation of the top
of the tower from a point B, 20m nearer to A from the foot of the tower.

Solution:

Q.13

Let the required angle of elevation be = 0

First consider ADAC

60 20 = 60
L) T P E tan 25°

x = 128.67 - 20

x = 108.67

Now we consider ADBC
60

X

60
108.67

60
108.67

_ 60
0 = tan l(m) = 28° 54’

tan 25° =

tan @ =

tan 0 =

tan O =

Two buildings A and B are 100m apart. The angle of elevation from the
top of the building A to the top of the building B is 20°. the angle of
elevation from the base of the building B to the top of the building A is 50°.

Find the height of the building B.

Solution:

Let the required height of building B be = x +y

perpendicular
base

We know that tan 6 =
T, S

tan 20" = 100

y = 36.39

Now consider AABC

- 0 i | P
tan 50" = 100

x = 119.2

required height of building B = x+y
= 119.2 +36.39

= 1156

E
Y
20°
100m Q
X
50°
100m B



Q.14 A window washer 1s working in a hotel building at a distance of 20m from
the building finds angle of elevation of the worker to be of 30°. The worker
climbs up 12m and the observer moves 4m further away from the building.
Find the new angle of elevation of the worker.

Solution:
Let the required angle of elevation =0
First consider AABC 12
& X
tan 30" = 20
S X = 11.55m
Now we consider ADBE
12 + x
tan © = 2 A Pt
12+ 11.55
tan 8 = T » .
0 = tan ' (0.98125)
6 = 44°27

Q.15 A man standing on a bank of canal observes that the measure of the angle of
elevation of a tree on the other side of the canal is 60°. On retreating 40m
from the bank, he finds the measure of elevation of tree is 30o0. find the height
of the tree and width of the canal.

Solution:
Let height of tree = h & width of canal = x
First consider ABAC

tan 30° = 1

YT x+40
h = (x +40) tan30° ... (1)
Now we consider ABDC

_ h _

tan 60° = < =2 h = xtan 60° ......... (2)
From eq. (1) and (2). C
(x +40) tan 30° = x tan 60°
x tan 30° + 40 tan30° = x tan 60°
X tan 60° — x tan 30° = 40 tan30°
x(tan 60° — tan 30°) = 40 tan 30° h
1.15x = 23.09

x = 20 | putin (2).

h = 20 tan 60°

30° 60°

OBLIQUE TRIANGLE:
A triangle, which is not right, is called an oblique triangle.



For the solution ol oblique triangles we can use law ol sines, law of cosines, law ol
tangents.

1. The Law of Cosine
In any triangle ABC, with usual notations
i 2 P, .2
(i) a = b +c¢ —2bccosa
2 » 32
(1) b™ =a +c —2accosf
2 L B
(i) ¢ =a +b —2abcosy
2. Law of Sines

In any triangle ABC, with usual notations

a b C

sino ~ sinf  siny

3 The Law of Tangents

In any triangle ABC, with usual notations

tan
a—D>b

a+b
tan

C
(i) b+c

[
3 Q Q
B2 | N+ |12
R :

tan
c—a
(111) =
c+a v+ o
tan 5
4. Half angle Formulas

In any triangle ABC. with usual notation

TR - (5 —b) (&—c) . S(S—a) oo BE
(i) sin5 = \/ _ (i) cos 5\ [T o (i) tan5 =

be

a)(S ¢ S(S b . )
(i1) '-ﬂn ‘\/ 1)( ) (i1) cosg'\ }% (11) tan% =

—'g - ¥
(111) sin "21 = \/ L (S B (111) LOS.)'\ /S (ib gl (111) tany =

(S—a)(S—=h)
S(S-—c)




EXERCISE 12.4

Solve triangle ABC if
B=60°, y=15, b =1/6

Solution:

Since oo+ B +v = 180°
a+60°+15° = 180°
o = 180" - 60" —15°

o = 105

Now by law of sines

a |

sino — sin f3

N

dnl05° ~ sin60° = % T sin60

o X Sin ]OSU

o = 2732
again

c _b
siny — sin

= \/6 6 i O
sin15° ~ sin 60° = ¢ = sin600xmn 15

a = 0.7320

Bp=52", y=89"35, a= 8935

Solution:

Since o+ B +vy = 180°
o+52°+89°35 = 180°
a = 80" —52°-R9" 35

o = 38725

Now by law of sines

a b

sina ~ sin f

(Gujranwala Board 2007)



89.35 b

sin 38°25' ~ sin 52°
89.35
o e 20
sin 387 25’ A 6n0
b = 113.18
again
C a

sin y " sino
C 8935
sin 89 35" ~ sin 38° 25
89.35

e ———— x a° '
g = <in 38° 25,)(sm 89" 35

Q3 b=125, y=53", a =47
Solution:

Since a.+ B +y = 180°
47° + B +35° = 180°
B = 180°-53"-47°

6 _ 80(:

Now by law ol sines
a b
sin o sin 3
a 125
sin47° ~ sin 80°
125

.. . 0
= sin 80n><51n 47

a =928

J0d c_ b
B siny ~ sin P
c 125
sin 53° ~ sin 80°
125
S = T o h) 53“
C i 80.' X Sin

¢ = 101




Q4

Q.5

e= 161, w= 5345, y=74"32

Solution:

Since a+p+vy = 180°
42°45' + B +74° 32" = 180°
B = 1807 -42°45" - 74° 30

B = 6243

Now by law of sines

d (&

sino siny

a 16.1

sind2° 45' = sin 74° 32

16.1
- - . .»)0 r
a sin 74° 32,Xsm 427 45

5= L],

(%]

b C

sin 3 ~ sin Y

b 16.1

sin 62°43' ~ sin 74° 32

16.1 |
- — i 59 [
b= oAl gy % S B2AS

b =148

a =53 . B = 880 36’, y = 310 54’

Solution:

Since o+ B +y = 180°
o+ 88" 36" ¢ 317 54" = 180°
o = 180°—88°36" —31° 54

o = 59° 30/

Now by law of sines
a b

gnn ~ <inB

(Gujranwala Board 2006,L.ahore Board 2007)



o

b

sin59° 30’ ~ sin 88° 36’

53

b =6149

b C
sinfp siny

61.49

~ sin 59 30

X sin 88" 36’

C

sin 88° 36" ~ sin 31° 54’

6149
~ sin 88”36/

Solution:
Using law of cosines
a’ = b’ + ¢’ —2bc cos o
a® = (95) +(34)"—2(95) (34) cos 52°
= 9025 + 1156 — 3977
a® = 6204
a = 78.76 |
a’+¢" b’
¢ Gsp = TR

|
Now [5 = cos |:

X sin 31" 54’

EXERCISE 12.5
Solve the triangle ABC, in which
Q1 b=859, ¢c=34, and «

2ac

2 2 2
a+c —b

7 = [ (78.76)% + (34)” — (95)°
= LB}

B =71"53

2 (78.76) (34)

50 ¥y = 180° B —&
= 180°-71%58%" -52°

y = 56" 7

}

52° (Gujranwala Board 2007)

a Bl ¥
b™ = a + ¢ — 2ac cosP
2 2 2
2accosp = a +c —b
a b 2
a+c —b

GOk = 2ac




Q2 b=128; e=23, & o=3820

Solution:
By law of cosines
a> = b’ +c¢”—2bccos o
= (12.5)2 + (23)2 —2(12.5) (23) cos 38" 20"
a’ = 23421
a = 153
cosp = %
3 ) )
Now f = cos”’ [W’;b_}
2ac
S35 423" =125
i [ 2 (15.3) (23) ]

B = 30°26'
50 v = 180° -0 —B
= 180" —38° 20 —30° 26/
y = 111° 14’
Q3 a=+3-1, b=+3+1, y=60°
Solution:
a =1+/3-1= 07320

b=xB3+1=27320
By law of cosines

e a2+b2—2abcos*y
¢* = (0.7320)7 + (2.7320)" — 2 (0.7320) (2.7320) cos 60°
¢t =6 o a’ = b*+ ¢’ — 2ac cosa
¢C = b 2ac cosa = hi+ Ci_ a’
Y cosa:b?% Cosa:b-;Td
- ey ] [bg +cz—uz]
= e 2bc

o [ (2.7320)" + (6)” — (0.7320)" }
o 2 (2.7320) (\J6)

o = 15°

since o+p+y = 180°
B = 180°—15"-60°

B = 105




Q4 a=3, c¢c=6, B =36"20
Solution:

b* = a”+¢ - 2ac cos 3
(3)° +(6)° =2 (3) (6) cos 36° 20"

b = 16
b =
b +c —a
cosg = sz
o = COs ZbC —> COSs 2 (4) (6)
o = 26" 2%

v = 180°— o —P
= 180°—26° 23" —36° 20"

y= IT771F
Q5 a=7, b=3 and y = 38°13%
Solution:

By law of cosines

¢’ = a’+b —2ab COS Y

¢ = (D +3)° -2 (7)(3)cos 38° 13

e =2 = [g=3

b’ +c*—a’

cosa = o

- ‘l[b2+c2—a2}
Now o = cos ~ dbe

~ _|[9+2S 49}
EE L2006

|
o = cos—| (7)

a = 120°

B =180"-a—vy
= 180" - 120° - 38° 1%

B = 21°47

Solve the following triangles, using first law of tangents, and then law of sines.



Q.6

a=23621, b=42.09, y = 44"29

Solution:

(0.0750)(2.4443) = tan [5 = O‘)

adding

We know that o+ B +v = 180"
B+a = 180°—vy
= 180°—44° 29’
Bro= 135231 e (1)

42.09 -36.21
42.09 +36.21 — tan 67° 45'
73 = 24T

tan™' (0.18355) = 15;—“
2(10°24") = B -«
B—a = 20°48  ......... (2)
Adding (1) to (2).
B+a = 13531
B—a = 20° 48
2B = 156" 19

B = 78° 10
Put in (2)

78° 10/ — o = 20° 48’
78% 10/ —20°48 = «

o = 57°22

We find "¢’ using law of sines
C b
sin ¥ ~ sin B
42.09

L
U = o TR Iy AR

| c = 30.13




Q7 a=9, ¢e=101, P =80

Solution:
We know that o+ +y = 180°
a+y = 180°—B
a+7y = 180°—80°
a+y = 100°
By law of tangents.

o (x—_a)
C—a

2
c+a v+ o
tan (j?—wj
, i u
101-93 “‘"[ 2 )
101 +93 -
tan [%)
(5
Q tan 7
194 ~ (100°’]
tan 9
tan %)
0.04124 = {1918

i

tan [f:,—) = (0.04124)(1.1918)
r—5

5— = tan (0.04915)
y—o = 2(2°48)
vY—a = 3°3T
y—o. = 5" 37
By adding.
a+y = 100°
—~ G 4+F = 3737
2y = 1087 37

Y = 520 49' Put in (2)
52°49' —a = 5°37
52049 - 5737 = &

o =47°11
To lind *b” using law of sines
a b

sino.  sin P



x sin 80"

T sind7°11°
b= 125
Q8 b=148, c¢= 16.1,
Solution:
a+pB+y =

42°45' + B +y =
ity =
Pty =
By law of tangents.

¢c—Db B
c+b
16.1 — 14.8 _
16.1 +14.8
13
309
- (}’;ﬁj _
2
2 =i
Y-p =
v=B =
Adding (1) to (2).
B+y = 137°1%'
vy-p = 12°16

o = 42°45'

180°
180°
180° — 42°45'
137% 15"

2:5535

(0.0420) (2.555)

tan ' (0.1075)

2(6°8")

127160 s (2)

2y = 149°31"

y = 74°45

B = 62°29'




To find "o using law ol sines

a b
sinot — sin 3
I = b "
B = SmBXsmu
14.8 , 5
E5 m)ﬂm@ 45’
a= 1133

Q9 a=319, b=168, y = 110"22

Solution:
Since a+p+y = 180°
oa+p = 180°—y
a+p = 180°-110" 22

a+p = 69° 38
By law of tangent.
a—b tan (0‘; )
a+b
on 225
319168 “m[ 2
319+ 168~ (69" 38')
tan 7
151 Wl (Q_;E)
487 T 0.695
tan (a—;ﬁ) = (0.3101) (0.695)
a—gﬁ = tan’' (0.2155)
a-p = 2(12°9)

a-p = 24°20



Adding (1) and (2).

a+p = 69°38
o B = 24°20
20 = 93°58'

o = 46”58 | Putin (ii)

B = 22°39
to find "¢’ using law of sines
a_ ¢
sino ~ siny
319 5
§ L.' 2:
€ = o B 60,)(3111 110" 2
| c = 408.9

Q10 b=61, ¢=32, a=75930
Solution:
since  a+p+y = 180°

B+y = 180"—-59°30

B+y=120°30" ..

By law of tangent.

b—-c tan ( )
b+c ( )
lan

ol — 32 ( 2

61 +32° (202 )
tan 5

l\..)

)
2_9 B tan [ I
93 ©  tan (60°15")
tan (—;E) = (0.3118) (1.7496)
BoY _ ! (0.5455)

B—-y = 2(28°36")
=y = P e (2)



Adding eq. (1) and eq. (2).
B+y = 120° 30

. Bp-y=57"14
Adding 55”1775 44

B = 88°51'| Putin(3)

¥ = 31° 38
To find “a” we will use law of sines
a_ B
sino  sin 3
N - T
A= B X sin o
61
a = ——5—— Xsin 39”30

sin 88" 52

Q.11 Measures of two sides of a triangle are in the ratio 3 : 2 and they include an
angle of measure 57°. Find remaining two angles.

Solution:
Let a and b the two sides of a triangle are in the ratio 3 : 2 and include angle is
= B
i

Then a=3, b=2, and 7y =57
since o +p+y = 180°
B+y = 180°-«
a+p = 180" —v
g+p= 128" 000000 e (1)

By law of tangent.

, ﬂ_—ﬁj
d—b B tdn( )
c b = 5
1+ tan(aﬂjJ
2
(259
3_72 tan( 2

tan

Lo

+
]
|
P R
[~
e
Ni T



lan (__ﬁ)

| 2,
5 T tan(61°30)
tan (a—gﬁ) = (0.2)(1.8418)
“—,:,E = tan” (0.3684)
a-p = 2(20°13)
a—B = 24927 .. (1)
Adding eq. (1) and (2).
a+p = 123°
. a—P = 40°27
adding > 163° 27

o = 81°44' | Putin (2)

B = 41°16'

> >
Q.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 & BC.
Solution:

—>

Given AB = 40N 2 =40
.—.>

BC = 30N & =30
Now m £ ABC = 1470 25’

B = 147° 25"

By law of cosines

> 2 2
b~ = a”+¢” —2accos P A

= (30)* + (40)* — 2 (30) (40) cos 147° 25’
b> = 4522.262
b = 67.25

_)
AC = 6725 N



EXERCISE 12.6

Q.1  Solve the following triangles, in which
a=7, b=, e=9
Solution:
S - a+;+c _ 7+:7)+9 _ 2_2? 115
S—a=115-7 = 45
S—-b=115-7 =45
S—¢=115-9 = 23
Now by half angle formulas
,‘g_\ﬁﬁaﬁ _,g_\fﬁﬁﬁ _1_\fﬁTﬁ
W g = 7x9 B8 g = 7x9 wWEg = 49
o = 2xcos | (0.9063) B = 2xcos ' (0.9063) v = 2xcos | (0.7659)
o = 50° B = 50° y = 80°
Q2 a=32, b=40, = 66 (Lahore Board 2008)
Solution:
g — a+2+c _ 32+420+66 _ 69
S—a=69-32 = 37
S—b=69-40 = 29
S—e =69-66 = 3
Now by half angle formulas
& [S-a) \__Ji_\/m ﬁ.,z_\/m
%2 = be Sy = ac e ab
1 [69x37 4 Je9x29 o [69x3
& =2c0s \faoxe6 |P =25 \[3axe6 |¥ =25 \/32x40
o = 20°56' B = 26°30' y = 132°34'




a=283, b=31l7, = 42.8
Solution:
¢ o 283+ 31. A2.
S :d—l-tz)—l—t. 3 8.3 + ?7+ 8:51.4
S—d = 514283 = 231
S—b = 514-31F = 197
§—¢ = 514428 = 8.6
Now by half angle formulas
o /S(S-a) B [S(8-b)
COS 2 = bC COS 2 ac
gl PLAXZIL | Ly [51AX197
o= C05 31.7x42.8 |P=2cos 28.3 X 42.8
a = 41°23 B = 47° 46’
Q4 a=319, = 56.31 . = 40.27
Solution:
¢ ; 31.9 + 56. ).2
g = l+E+L _ 1.9 + 631+4() 7 ~ 6424
S—a = 64.24—-31.9 = 32.34
S—b = 6424--5531 =793
S —~¢ = 64.24—-407327 = 2397
Now by half angle formulas
o [SS-a B [SES-b
- bc et ab
Cpeola [224x3234 | [6424%7.93
e 5631 x4027 | P=2¢c08 "\ [319x 5631
o = 33" 39 b= 115" 38
Q5 a=4584, b =5140, ¢ = 3624
Solution:
. a+b+c 4584 + 5140 + 3624 -
5 = 5 = > = 6674
S—a = 6674 —-4584 = 2090
S—b = 6674—-5140 = 1534
S—¢c = 6674 -3624 = 3050

Y S(S—-¢)
OS> ="\/ ab
5 eoe A [LAX86
1= 208 28.3 x 31.7
v = 90°51’

Y S8 —c)
B3 =N  ab
1, [64.24x23.97
et 31.9x56.31

y = 30° 43




Now by hall angle tormulas

o [SG-a B SGS_b) g SB—_0)
COS 2 = bC CcOS 2 = ac cOS 2 = ?;lb
1. [6674x2090 . [e67axi153% | [6674x3050
o= 2 cos 18627360 p=2cos 16612416 | ¥ =2¢0s 23561760
o= 60"9 B = 76° 34’ v = 43° 17"
Q.6  Find the smallest angle of the triangle ABC when

a=3734, b=2324, ¢ = 3506

Solution:

By law of cosines
b* = a? + ¢® — 2ac cosp
2ac cosp=a’ + ¢’ — b’
a’+c —b’
2ac
=1 (az-I-CE—hZ)
B = ¢os — B
_. ( (37.34)" + (35.06)° — (3.24)° )
B = o0 2 (37.34) (35.06)

cosp =

B = 3739
Q.7 find the measure of the greatest angle, if sides of triangle are 16, 20, 23.
(Lahore Board 2010)
Solution:

a=16, b=20, ¢=33, y=17
Now by law of cosines
¢ =a" + b” — 2ac cosy

) 7 ]
2accosy=a +b" —c¢”

2 2 2
a+b —c
cCosy = — =
/ 2ac
2 2 2
1 (a +b"—¢ )

v = COS e

' 2ab

- [(mfuzof (‘33)2)
- 2x16x20

v = 132° 35’



Q.8 The sides of a triangle are x*+x+1, 2x+1 and x° - 1. Prove that the
greatest angle of the triangle is 120°. (Gujranwala Board 2006)

Solution:

g 2 ;
Aa=X+%+1 b=2x+1. ¢ =%x"-1, o =7

g = a+b+c B x2+x+1+2x+[+x2—l B 2x3+3x+l
- 2 - 2 - 2
2x” + 3x + 1 5
S—a=""5 - X +x+1)
2x2+3x+1—2x2—2x—2 x—1
S =@ — _ =

2 2
By half angle formula

S(S

COS

2x" +2x+l X — 1
2

oo 2
T o (’7x+l)(x 1)

2x"+2x+x+ 1D (x—1)

= 2cos \/4(2X+1)(x—l)(x+l)

B \ [2lx 4+ 1) x4+ 1i](x —1)
= 2cos” 42x + 1)(x — D(x + 1)

(2x+ 1) (x+ 1) (x-
4 2x+ 1) (x—1)( x+l)

= 2(:05

1 ) 0
o = 2cos (;] = 2X60" =120

Hence proved.



Q.9  The measures of the sides of a triangular plot are 413, 214 and 375 meters.
Find the measure of the corner angles of the plot.

Solution:
a = 413 = 21l . 6 = 373
a+b+c 413+ 214 + 375
- 3 — 9 —

S—a = 501 -413 = 88
S—b = 501-214 = 287
S—¢ = 501-375 = 126

Now by half angle formulas

6w B [SS b vy S5 o

B bc CBlig ac S ab
e 1 [301x38 i [s0rx287 | [501x126

=208 "\ /57a%375 b=2¢08 "\ig13x375 |¥=29% \fil3x214

o = 84° 20 B = 31°2 v = 64° 38’

COS

Mo R
o k=

I

-

Q.10 Three villages A, B, C are connected by straight roads 6km, 9km, 13km.
What angles these roads makes with each other.

Solution:
Let, =08, =9, g=]3

a+b+c 6+9+ 13
2 - 2 -

S—da=14-6=28
S=b=]}—-8 =3
S—¢ = 1413 = 1

Now by half angle formulas

¢ [SG-a B 56 b v _ [SG-o
-t be BB =N @ MEY =T a5
o [ 1EXS S — 14 x5 — 14 x 1
Q=S8 117 x 375 P =2cos 78 [ =2 cos 54

o = 23° 51’ B = 37°21' v = 118° 46’

5 = 14

Area of Triangle

Case 1: When two sides & included angle is given



| 1

A = Shosine = Eab siny = 5 ac sin B

I | —

Case II: When one side & two angles are given

2 : 2 ; 3 s .
a~sinfsiny b sinasiny ¢ sinasinp
2sinaa ~ 2sinp 28iny

Area of triangle =

Case III: When three sides are given

Area of triangle by Hero’s formula is

A=1/S (S—a)(S—b)(S—c)
where a, b, ¢ sides of triangle ABC

a+b+c

and 8 = 2

Exercise 12.7

Q.1  Find the area of triangle ABC, given two sides and their included angle
(i) a = 200, b = 120, y = 150° (Lahore Board 2006, Gujranwala Board 2007)
(ii) b =37, C = 45° a = 30° 50

(Gujranwala Board 2005, Lahore Board 2008,2011)
(iii) a = 4.33, b = 9.25, y = 56" 44’
Solution:
(i) a = 200, b = 120, y = 150°

|
A = Eab sin 7y

l A 0
= 5 (200) x 120 sin 150

= 12000 x 0.50
= 6000 sq. units.

(i) b =237, C =45 o = 30°50'

| .
A = 2bcsma

1 -
= 5 (37) x 45 sin 30° 50

= 426.692 sq. units.



(Lahore Board 2010)

(ili) a =433, b = 925, y = 56" 44’

A= %ab sin y

= %(4.33) X 9.25 sin 56° 44’
= 16.745 sq. units,

Q.2 Find area of triangle ABC, given one side and two angles.

(i) b =254,y = 36°41', o = 45° 17’

(i) ¢¢=32,aa=47"24, B = 70° 16’

(iii) a =48, y=8342,y =37"12
Solution:
(i) b =254, y = 36°41', o = 45° 17’

" a+pP+y = 180°

p = 180° —36"41"—-45" 17

B =982

We know that area of triangle

N e %bz sin o(..x sin y

2 sin B
1 5> sin 457 17" sin 36 41"
= 5(25.4]' sin 98° 2’

A = 138.29 sq. units.

(ii) c=32,aa=47"24, B = 70° 16’

oo+ B+y = 180°

P = ISOU—G—B
y = 180° —47" 24’ — 70" 16’
y = 627 20/

| 5 sinaXsinf

Area of triangle = 5 ¢ ,
2 sin y

, sin 47° 24" sin 70° 16’
sin 62° 20

1
A= 5(32)



A = 400.57 sq. units.
(iii) a =48, y=83"42,y = 3712

woa+pf+y = 180°

B = 180°—a—y
= 180°—83°42' —37° 12
B = 5978

> sin B X siny

|
Area of triangle = T a :
‘ ang 2 sin o

1 55in59°6' sin 37° 12’
5 (4.8) - g
2 sin 83" 42

A

I

A = 6.02 sq. units.
Q.3  Find the area of the triangle ABC, given three sides
(i) a=18, b =24, ¢ = 30
(ii) a=2524, b = 276, ¢c = 315
(iii) a = 32.65, b = 42.81, ¢ = 64.92
Solution:
(1) a=18, b =24, ¢c = 30

- ~ 2 3
S :a+g+c, _ 18 + ?4+ 0:36

S—a=36-18 = 18
S—b=36-24 = 12
S—e=36—-30=96

Required Area = /S (S—a) (S—Db) (S —c¢)
= /36X 18 X 12X 6 = 216 sq. units.
(i) a =524, b = 276, ¢ = 315

. a+b+c  524+276+ 315
g = > = 5 = 5875

S—a = 557.5-524 = 335
S5—b = 557.5-276 = 281.5
S—¢c = 557.5-315 = 2425

Required Area = /S (S—a)(S—b)(S—c¢)



= \/557.5 X 33.5x281.5%x242.5 = 35705.89 sq. units.

(iii) a = 32.65, b = 4281, ¢ = 64.92
3 ' 2
g — a+2)+c _ 32.65+42f.)81 + 64.92 — 70.19

“—

S—a = 70.19-32.65 = 37.54
S—b = 70.19-4281 = 27.38
S—¢ = T70.19-6492 = 527
Required Area = /S (S—a) (S—b) (S —c¢)
4/70.19 x 37.54 x 27.38 x 5.27 = 616.60 sq. units,
Q.4 The area of triangle is 2437.If a = 79, ¢ = 97. Find angle 3.
(L.ahore Board 2005).

I

Solution:
A=2437 ., a=79, ¢=97, B =2

area of triangle = 5 ac sin 3

|
2437 = 5 X TI% 9T sin B
) 2437
=8I0 591 5
B = 39730
Q.5 The area of triangle is 121.34. If o= 32° 15", B = 65° 37' find c and y.
(Lahore Board 2004)

Solution:
oa+pB+y = 180°
= 180°—0—B
= 180°-32° 15" - 65° 37’
vy = 82" 8

- I >sinaxsinf
Areaof triangle = 5¢"—

sm '\/
15124 = L 25i0327 15 5in 65 37
T2t sin 82° &'
¢ ="0.4860

c> = 494.64



¢ = 22.24 sq. units.

Q.6  One side of a triangular garden is 30m. If its two corner angles are 22”5

1
and 112"5 . Find the cost of planting the grass at the rate of Rs. 5 per square

meter.
Solution:
a= 30

1
p = 22°% = 22.5° = 22°30f

¥ = 112“]5 = 112°30
a= 7
“a+pP+y = 180°
o = 180" -B—y
= 1807=22"30"—112"30)

o = 45°
I 5si S
Arca of triangle = 5a M
2 sin o
_ L gy sin 22° 30" sin 112° 30"
= g sin 45°

A = 225sg. m
Grass planting @ Rs. 5/sq. m = 225X 5
Rs. 1125 Ans.

EXERCISE 12.8
Q.1  Show that

. _ .o . B,y

(i) r_4Rsm25m25m2
(ii) S = 4Rcos%cosgc052
Solution:

. ~ . a . B .y
(i) r—4Rsm25m25m2

RH.S. = 4Rsin% sin’ sinb

3 4ab(.: (S — b}(S—L) (S—d (b—(,) (S—a)(S—b)
- 4/\ clb




i) S =

R.H.S.

4 R cos

>

(S — b) (S—L) (S—a)‘
a b“ 4

abc (S—a)(S—b)(S—¢)

=

S (S

abce

a)(S-b)(S—-0¢)

1
A
X

C v >~

A

S (multiply and dividing by S)

[

B

r

o

.H.S. Hence proved.

B v

ECOS 2 COS )

B x

o
4R cos 5 5 Cos cos

alu\/%{@—a)\/ (S —b) I'S(S—L)

A

S abc

S

Hence proved.

Q.2 Showthat r = asin

Solution:

R.H.S.

[l

d SlIl

= L

B

5 (S—d)(S b)(S—L)

d.bt

\/S(’S a)(S—b)(S—c¢)

HL.S,

X oL

sin ‘56(.

2
(S—a) (S—L) (S—a)(S—b)
ab

"F

—a)(S—L)(S-a)(S b) be

a” bLS(b—d)

bc
S(S§-a)



_ﬁ\/S(S—a)(S—b)(S—cJ
— SE

= T = L:H.5. Hence proved,

Next R.H.S. = bsing, L sm E; se E

B (S—a)(S—b) (S—b)(S—c¢) ac
B ab be S(S—b)

_ (S—a) (S —b(S b) (S —c¢) ac
B ab’cS? (S —b)

\/ (S b) (S

=

» |

|
o |

A
= g = L.H.S. Hence proved.
oL 3
Next R.H.S. = c¢sin 3 sin % sec ’2‘1

S-S -¢)  (S-a)(S-0¢) ab
= & be ac S(S—c¢)

B (S — b)(b—L}(S—L (S—a)ab
= % bac S (S—c)

¢ [SES-a)S-b)(S—-¢)
= =

\JS(S—2) (S—b)(S—¢)

- S

= g == L.H.S. Hence proved.
Q.3 Prove that
(i) r; = 4 Rsin % cos g cos

o =2 NH o =

i oa . B

(1i) r» = 4R cos 5 > sin 5 €08
B
2"

o
(iili) r3;=4Rcos; 5 €S sin

Solution:



; a .o Py
(i) Py = 4Rsm2 €OS 5 COS 5

_ o By
R.H.S. = 4Rsm2c052c052



B 4abc (S — b)(S—c) S(S b) —L)
T T4 A

_abc (S — b)' S—¢)°S”

B djbﬁ(,

abc S(S—-b)(S—-c)S—-a)

A abc S—a
2

A

~ A(S-2)

- <% _ 1y LHS. Hence proved

= S—I:l =TI N B N cnce provec
. B
(ii) r, = 4Rc0525m2c052

R.HS. = 4Rcos> 7 sm%LOSQ

B 4(abc ( —'1) (S—a)(S—L S8 —¢)
B 4 A ac
_abe  [SSE-af S

A aTb,’_“z

abc S(S—-a)(S—c¢)

- A A abc
_ S(S-a(S-b)(S-¢)
B (S—b)A
N
~ A(S-D)

A

=g p=N2= L.H.S. Hence proved
Hence proved.
L] a
(ili) 1r3 = 4Rcos5 5 €OS

sin
2

RHS. = 4R cos (21 Cos g sin

3 k=2



4 A be ab ab

Cmﬂ S(S—a) [S(S—b) [(S—a)(S—Db)
4 A

abc  [ST(S—a) (S b)
A 32 h:2 (:2

abc S(S—a)(S—b)(S—c¢)

A abc(S—c)
~ A(S-¢)
A
= g_.— 1 = L.H.S. Hence proved.
Q.4  Show that
. o
(i) r;y = Stan 3
(ii) r = Stan g (Lahore Board 2007)
(i) r3 =S tan% (Gujranwala Board 2005)
Solution:
i . a
(i) r{ = Stan D)
o
R.H.S. = Stan 7
_ g (S-b)(S—-¢)
B S(S—a)

g+ [SE-)S-bE-0)
87 (8 —a)

\JS(S—a) (S—b) (S —c)
S(S—a)

S

A
Il L.H.S. Hence proved




(i) r, = Stan >

R.H.S.

o
S tan 5

PN [EERTCED
- S (S-b)

g S(S—a)(S—=b)(S—c¢)
$7 (S — by

\S(S—-a)(S-b)(S-c¢)
S(S—b)

[l

= 8

>

= Ry o BE L.H.S. Hence proved
(i) ry=Stanl

R.HS. = Stanjzi

S (S—a)(S—b)
S(S—c)

g S(S—a)(S—Db)(S—c¢)
S5 (8 o)

- S\/S (S—a)(8—-b) (S e
- S(S—c¢)

[l

A

= B%5Gm =

= L.H.S. Hence proved

Q.5 Prove that
(i) rr+rnrs+rr = S (Lahore Board 2009)
(i) rrirry= A’
(ifi) ri+r+r3—r = 4R
(iv) rirrz= rS?
Solution:
(1) rra+rry+rirg = S?
LHS. = rno+mpr+rr

A A A A A A
= + X
S—a

~ 824 9-8"S-b 8 _¢cTS_¢



&" A° A°
S—a)S-bTES-—b(S—c)T(S—¢)(S-a)
[ §—¢c+8—a+S—b |
8 —a) B—m1S —¢) |
5] 3S—-(a+b+c)

=4 G- G-bE-0
B Ag' 3528 i
B | (S—a)(S-b)(S—-c)_
B A°S.S
- S(S-a)(S=-b)(S—-¢)
AQS2 2
ST S S™ = R.H.S. Hence proved
(i) rrirry = A
LHS. = t1 1z I3
A A A A
~ 5 "8-a”" 5-b 8¢
A4
"~ S(S-a)(S-b)(S-¢)
a

= 4= A = R.H.S. Hence proved

(iii) ri+rp+r3—-r = 4R
LHS. = ri+4m+4+r3—r
A A A A | | l ]
= §-aTE-h 8-c 8 [S—L+S—b+8—c-§]
[S—b+8—a+5—(5—c)
(S—-a)S—b) S(S—c)

_ \‘: 28 —a—b +S—S+c_
- 2lis-axs-b) " S(S-¢)

_ A[28-a=b-c+c c } - CA[SE—CS+SE—hS—aS+abJ
AL s-as-b) TS o - A’
~ [28S-(a+b+o)+c C I :
= A_ S-S _b) +S(S—c):| =5 A|2S S(a+ b+ C)+ab]
[ 2S-2S +¢ c C s
= = < [28-S(28) +ab
A_(_S—a)(S—bJJrS(S—c)} 8~ SEER) - a]

B

1 ]
= AL [(s —aXS—-b) TS5 - c)}
_ _aWS _h abe dabe
_ CA[S(S C) + (S — axS b)] . e A - 4R
S(S —a)S—b)S—c) A 4A
R.H.S Hence proved

r [2S® - 2§° + ab]

Il




(iv) rirr3=rS
L]Iq = nrnir3

A A A A

*S—e ~ [§—a)[8-hI5—0)
S A’

= 8(8—a)(5-DB) (S—¢)
g.x3

=
"

= SA

= S/_\xg

= §
= R.H.S.
Hence proved.
Q.6 Find R,r,ry, s, r; if measures of the sides of triangle AABC are
(Gujranwala Board 2005, 2007) (Lahore Board, 2004, 2005, 2009)
(i) a=13, b=14, ¢ = 15
(ii) a=234 b=20 c=42

Solution:
(i) a=13, b=14, ¢ = 15
a+b+c 13+14+15 42
S — 2 —— 2 = 2 = 2[
A =1+S(S-a)(S-b)(S—c)
= 21 (21-13) (21 -14) (21 -15)
= 21 x8x7x6 = 84
R oo dbe  13x14x15 2730 _ o,
S4AT T 484 T 336 T
A 84
Al T T
A 84
A 84
r = == =12
S-b 7
4
P g




(11) a=3, b=20, ¢c =42
atb+c 34+20+42 96
A = 48 (8 —a) (S- b} (S —c)
= /48 (48 — 34) (48 — 20) (48 — 42)
= /48 (14) (28) (6) = 336
abc 34 x 20 x 42 28560
YA ™ dapis = 1HE T 0
A 336
A 336
=g T &
A 336
=F b= 28 ~ I
A 36
Q.7  Prove that in an equilateral triangle
(i) r«R:irp=1:2:3
(i) r:R:g:ira=1:2331323
Solution:
(i) r:R:irp=1:2:3

We know that in an equilateral triangle

a= b =g

g a+b+c¢ a+a+a 3a
w 2 - 2 -
S 3a 3a—-2a a
L_d— 2_d— 2 —2



>

Il
v
_—
v

|

ol
p—
w

|

b
—
—
w2

|

o

[l
NS
X
(SRES
X
RS o)
X
(SRES
Il
|
=) 'S

=4

2
G 2 s
-6

3 7
4 3a

-
3

abc

a’ a &
4 x 1
A _\/3&12

d
i = = RS
' a 4 2

b4 =

S
3a”
4

3a>< 6 a 6 a_ 6
: X

6 Sa\ﬁ 3a \Ba
6

— 1:3:3

2 ladgs

= RH.S.

Hence proved.

(i)

FeRirviitzing =152:3:3:3

We know that in an equilateral triangle

azmbo=g
q_a-irb+(:_a+:;1+a_3_a
R 2 - 2 - 2
3a Ja—2a a
i G TR
3a a
S—b = i = iy
3a a

e

\ﬁ a’

A=1SES-a)(S-b)(S—c) = \/fx%xgx;‘ = [T

3a

4



A 3a° 2  %3a
=S 4 *3:a7 6
__A _\ﬁa 2 +3a _abc aQ _ A
B=g-a~ 4 %~ 2 To4A 3a° A3
4 x
4
o _A _\Ba 2 y3a
=8 - BT 4 FaT 2
A 327 2 \3a
B=5§8—¢c™ & *a~ 2
LHS = r:Rir it
3 3;1.3_\/321_\ﬁa_\/§a
-6 \F, 2 @ " 2
Multiplying throughout b .
plymg g ¥ \Bﬂ
y3a 6 a 6 \/_?d 6 \ﬁa 6 \/_—3&1 6
= X X . X % X 5 X
\3a \3 3a V3a® 2 Taf3a7 2 T4f3a
= rRnge3eg
= R.H.S. Hence proved.
Q.8 Prove that
. _ a B ¥
(i) A =1 cotzc«ntzcot2
" a By
(ii) = S tan 5 > tan ) tan 5 (Lahore Board 2010)
_ a By
(i) A-4ch052c0520052
Solution:
: 2o By
(1) A =T c0t200t200t2
RHS. = r col%col%col%
_ (é)z S(S—a) S(S-¢)
- A8 (S-b)(S-0) (S a)(S c) (S—a)(S—b)



(i)

Hence proved.

(iii)

g’; ST (S—a)(S—b)(S—c)
S \/(S—b)*(S—c)*(S—a)
éis S(S—a)(S-b)(S—¢)
S” (S —a)* (S —b)* (S —¢)°

A S.S
S \YSS-a)(S-b)(S—0)

N s _
S A/S(S—a)(S—b)(S—¢)

B, v

= [P

— § tan =
= S tan > tan 2tan2

RHS. =

A=

R.H.S.

4ch052ws

B. ¥

o
S tan 5 tan 3 tan )

S (S—b)(S—c) (S—a)(§—c) (S—a)(S—b)
S(S —a) S (S-b) S(S—c¢)
S (S—b)(S—-c)(S—a)(S—c)(S—a)(S—Db)
ST (S—a)(S—b) (S—c)

S . [S-a (S-b(S—¢f
S S(S—a)(S-b)(S¢

\/S (S—a)(S—b) (S—c¢)
SQ

S(S—a)(S—-b)(S—c¢ A
\/S (S —a) (9 )(S=¢) =2 ¢ =1LHE THenee proved

w2

B
2

cos
2

B 1

o
4 R rcos 3 cos 5 cos
2 2 2

A (@) (éj S (S —a) S (S b) S(S—c¢)
4A ) \S ab
abe  [ST(S—a)(S—b) (S—¢)
S a” b

abc S S(S —a)(S b)(S—L)
S a” b ¢

‘ b-.
iTt \VS(S—a)(S—b)(S—c) = A = L.H.S. Hence proved.

= A = L.H.S. Hence proved



Q.9 Show that
. 1 1.1 1
(1) 2rR ah+bc+ca
N 1 1 1 1
i) =t
r Iy rn I3
Solution:
. 11 11
(1) ZrR_ab+bc+ca
1
LHS = 7R
B | B 2S _a-&-b+c
- (A) (abc) ~abc —  abc
’) =
“\S/ \4A
A b ¢ 1 1.1
= abc Tabc Tabe ~ beTactab T
oL 1 1 1
(i1) = r2+r3
BLE i Sl
ry I 13
B S—a S—-b S-¢
="A TA A
B S—-a+S-b+S-c 3 3S—-(a+b+c)
- A - A
- 228 8 _1_ 1 HS Henee proved
A = A = r = 7 g iy cnce pl()VC
Q.10 Prove that
. B .y L T .o B
asm251n2 bsmzsm2 ¢ sin 2sm2
r = — =
c{}rsg (:()SE COSI
2 2 2
Solution:
. B .y
asm25m2
r =
a
cos 5
usin%sin%
RH.S. =
o

R.H.S. Hence proved



(S—d)(S—L) (S—a)(S—-b)
ab
S(S-a)
bc

(S—a)° (S—c)(S—b)
a” be
3 S(S—a)
bc

€ a)i(S-c)(S b) abc
* > be “S(S-n)

\/(S ) (S b (S ¢S
d 2
ST a”

a A :
w Mg =T = L.H.S. Hence proved

a

oL Y
b sin ) sin >
r =
cmE
S 5
b sin%sin%
R.H.S. = ——
cosﬁ
=2
\/(‘S b) (s \/(S a) (S b)
ab
= b
S(S-b)
ac
A [8=DTS -0  ac
= R ab ¢ S(S—b)
B SB—-a)(S—b)(S—c¢)
n §° b
b A A
= p X % MgEPs L.H.S. Hence proved
a . B
¢ sin ) sin B
o — Y
COS 5



. W,
csm;smq
RIS, = ——

Y

€os 5

\/(‘S b) (S —¢) \/(S—J) (S—c¢)

S(S-¢
ab

B (S - b)(b—c) (b—a) ba
- abc *S(S—c)

S(@—a)(g b)(q—c.)
‘S“C'

= S = L.H.S. Hence proved

Q.11 Provethat abc(sinoa +sinf +siny) = 4AS (Lahore Board 2007, 2011)
Solution:
L.H.S. = abc (sin a + sin  + sin )

_'b(a b C) -_R_a_b_c
= WELIRTIR TR © % T 2gino T 2sinp T siny
a+b+c 28
:abc( 7R ):abc{z[@)}
4A

4AS
= abc — A 4 AS = R.H.S. Hence proved

Q.12 Prove that

(i) (ry + r3) tan :ZK = C (Lahore Board 2006) (Gujranwala Board 2007)

) -1 cot§ =
Solution:

@ i+ tan}zi = C

L.H.S.

(ry +ry) tan %

_[ A A j (S—a)(S-b)

= {8§—atS—b S(S—c)
\(S—b+S—a) /S(S—a)(S—b)(S—c)

A\ -a)(S-b) 218 — &)




B \[ 25—b—a ] A
=AM S-a2)6S-b)) S0

B /\3(a+b+c b-—a) S b
~ S(S—-a(S-b)(S—¢) (% = g+ b +¢)

A
= C = R.H.S. Hence proved.

(i) (r3 -T) C()t% = 4G

[..H.S. (r'3 — 15 cot%

~ ( A éj S(S —¢)
~ AS—-¢ S8 (S—a)(S-b)

A( | _j SS—a)(S—b)(S—0)
8«8 (S—a) (S—b)’

[S—S+c) \JS(S—a)(S=b)(S—¢)
S(S—c¢) (S—a)(S—Db)

KT A
88—l " [8—a) (8—h

- A*C EE L
~ S(S-a)(S—-b)(S—-¢) A- = C = RHS.

Hence proved.



Chaprer |

APPLICATION OF TRIGONOMETRY

MULTIPLE CHOICE QUESTIONS

(1) The value of R =

. abc 1 abc
(‘1:' S —a ( ‘!) 4A
. 4abc ” abe
(c) A (d) A
|Lahore Board 2005]
tan U—;E
(2) In the law of tangents —— =
tan 4P
2
y a—b b a—p
@ 4+ (b) a+p
: atp a+b
2 — ) Ty
|[Lahore Board 2005]
(3) Radius of the inscribed circle 1s:
. ._A b abe
(a) r = S (b) r = T
_ S _S-a
(c) r = N (d) r = Y

|Lahore Board 2005]



(4)

(6)

(7

(8)

9)

Hero’s formula is used to calculate:
(a) Area of A (b)
(c) Angles of' A (d)

Sides of A
None of these
[Lahore Board 2005]

If three sides of a triangle are given then area of triangle =

(a) S(S—a)S—b)S—-c) (b)
(©  (S—a)S—-b)S—c) (d)
O ol |
C—Li_
till"lf—.jg
(@ T (b)
[‘dl'ljz_
[.’:ll'l(%D
(c) - (d)
I'c‘lT'I(I—-:,E
a b

For any triangle ABC = =

sink  sinp  siny

(a) Cosine law (b)
(c) Law of tangent (d)

By Hero's formula A =
(a) S(S—a)S—=b)S-c) (b)
(€© S(S-a)S-b)S-¢c)  (d)

¥

cos': =
[S(S —¢

(a) ”\/% (b)
[S(S -z

© A\ ()

(S—a)S—=b)S—c)
\JS(S —a)S —b)(S —c¢)
|Lahore Board 2005]

oty
tan —=—
2

oL =1
tan i

3%

None of these

[Lahore Board 2005]

1s called ————

Sine law
Hero's formula
[Gujranwala Board 2005]

(S—=a)S=b}S-c)
None of these
|Gujranwala Board 2005]

_[S(8 - b)
\'\/ ca

None of these

|Gujranwala Board 2005]



(10)  The in-radius ris equal to:

(a) SA (h)

S
A

A
(c) (d)y S

|Gujranwala Board 2005]
[Lahore Board 2008-10]
(11)  Circle down mside a tnangle touching its three sides 15 called
(1) Circum-circle (h) In-circle
(c) Lx-circle (d) None of these

[Gujranwala Board 2005]

(12y A =
L, abe ! "
(a) IR (h) S
() S — b) (d) All of these

|Gujranwala Board 2005]
(13) A circle passing through the vertices of a triangle is called:
() Circum-cirele (b) In-circle
(¢) Escribed circle (d) None of these
[Gujranwala Board 2006-08]
(14)  With usual notation, the value ofa—b | ¢ is:
() S+b (b) S-b
(c) 2S-b (d) 2(S - b)
[Gujranwala Board 20006]

(13)  Arca of circumcircle 1s:

abc _
(1) 4R (b) abC /R
. _ | .
() rS (d) 5 be sinu

|Gujranwala Board 2006|



(16)

(17)

(18)

(19)

(20)

Radius of escribed circle opposite to the vertex A is:

>

(a)

a
S-a
A

(c)

S(S—a)S—-b)S—c) =

(a) A

() A

In case of escribed circle, A
S-C

(a) |

(c) I3

(b)

(d)

S

A
S-—a

[Lahore Board 2006, Lahore Board 2015]

(b)
(d)

1s equal to:

(b)
(d)

|Gujranwala Board 2010]
ﬂ.‘
None of these
[Lahore Board 2006]

I
None of these
[Lahore Board 2006]

The radius of the circle passes through three vertices of a triangle is called:

(a) Circum-radius

(c) Ex-radius
S5—a
=
(a) r
(c) L
r

The circum radius R is given by:

, ath+c
@) 4A

‘ abc
(c) A

(b)
(d)

(b)

(d)

(b)

(d)

In-radius
None of these
[Lahore Board 2000]

r
None of these
[Lahore Board 2006)

atb+tc

abc
4A

[Lahore Board 2007]
|Gujranwala Board 2007|



(23)

(24)

(25)

(26)

(27)

If in a right angled triangle base = 30.8 . hypoteneuse = 37.2 then cosa will be:
(a) 0.7032 (b) 0.8280
(¢) 0.7513 (d) 0.8655

|Lahore Board 2007
The greatest angle 1s opposite to:
(a) Smallest side (b) Greatest side
(¢) Same side (d) Right side

[Lahore Board 2007
In a right triangle no angle is greater than:

(a) 9()° (b) 80°
(¢) 60° (d) 45°
[Lahore Board 2008]
If'a, b, ¢ have ther usual meanings then %;_bv 1s equal to:
(a) COSW (b) cosp
(c) cosy (d) sinf

[Gujranwala Board 2009]

If AABC i1s right angled then the law of cosines reduces to:

(a) Law of sines (b) Law of cosines
(¢) Law of tangents (d) Pythagoras theorem
[Lahore Board 2009]

With usual notations for triangle R equals:

b a
(@) 2sina (b) 2s1inf

C A
(©) 2siny (d) 5

[Lahore Board 2009]
|Lahore Board 2010]

The value of R =

@ 2 by

. S (b sing.
b C

(c) sinf} (d) 2siny

|Lahore Board 2011



(29)

(30)

(31)

(32)

(33)

(34)

(35)

, L . a +b -¢
In any triangle ABC with usual notation = ;7 =

2ab
(a) cOsu (b) cosp
(c) Cosy (d) siny

[Lahore Board 2012]
In any triangle ABC,a=4.b =10,y = 30° then area of triangle is:
(a) 5 (b) 40
(c) 10 (d) 20

[Lahore Board 2012|
Circle passing through three vertices of a triangle is called:
(a) Crrcumcircle (b) In-circle
(c) E-circle (d) Semicircle

|[Lahore Board 2014, Lahore Board 2013

Radius of E-circle, r| is equal to:

. A b A
(a) e o (b) \.r—_ .
A A
[Lahore Board 2013|
r =
A A
@ S ® 53
A S—a
@ S @ 73
[Lahore Board 2013, Lahore Board 2015]
CZ 4 i: _ b:
If a, b, ¢ are sides of a triangle then _,71 =
(a) COs o (b) cos 3
(c) Cos ¥ (d) sin 3

[Lahore Board 2013]
The angle made by an object at a lower position is called:

(a) Angle of elevation (b) Angle of depression
(c) Right angle (d) None of these

[Lahore Board 2014]



(36) By law of cosines cosa =

T 2y 2l
(@) 2be (b) 2be
’+a’-b’ b* +¢* - a’
(<) 2¢ca (d) 2bc
(37) A tnangle can be constructed if:
(a) One side is given (b) 2 sides are given
(c) Three sides are given (d) Three angle are given
(38) Ha=3517 .3 =45°13 theny=7?
(a) 99° (b) 99°3()
(¢) 99°35 (d) 99740/
(39) Ifb=3.c=5andu =120° thena =
(a) 5 (by 6
(c) 7 (d) 8
(40)  Inescribed cireles r: =
(a) % (b) S}i -
A A
© g p @ g
(41)  If the measures of the sides of a triangle ABC are 17, 10, 21 then r» =
(a) 12 (b) 6
(¢) 84 (d) 8
(42) Inatriangle ABC. with usual notations 2R =
b c
(2) s} (b) siny
(¢) Both "a’ and ‘b’ (d) None of these
(43)  The point of intersection of the right bisectors of the sides of a triangle is called:
(a) Circum-centre (b) In-centre
(c) Ex-centre (d) None of these
(44)  The point of intersection of the bisectors of angles of the triangle is called:
(a) Circum-centre (b) In-centre
(¢) Ex-centre (d) None of these

— : g o
(45)  In AABC, with usual notations (S — a) tan 5 =

(a) r (b) r
(¢) I (d) ry



(46) Inan equilateral trianglery : R : r =

(a) o 54K (b) I TR
(¢) 1] 22 (d) 3:2:1
(47)  Inatnangle ABC, with usual notationsifa=7 ,b=3 ,c=5,a =
(a)  90° (b) 120°
(c) 150° (d) 180°
(48) Ina triangle ABC, with usual notations if o = 57°21" ,a=36.21 .p =78°10' , b=
(a) 40 (by 419
(¢)  42.09 (d)y 435
(49) Il‘sin% = "‘\\I.XL"bb)iS—_cl then % 18
(a) An acute angle (b) An obtuse angle
(¢) A right angle (d) None of these
(50) 2sin’y =
(a) I + cosu (b)  cos’a — sin"a
(c) | — cosa (d)  sin‘o — cos'0

(51) A triangle which 1s not right angle 1s called:
(a) Equilateral triangle (b) Oblique triangle
(¢) [sosceles triangle (d) Acute triangle

(52) Sumof opposite angles of a cyclic quadrilateral =

(a) 90° (b) 180°
(c) 270° (d) 360°
(33) In-radius of a circle 1s given by:
(2) B .?.Siana (b) ' :%
(¢) r = 2 ) (d) None of these



Anmwers

(1) b (2) b (3) i (4) i (5) d
(6) a (7) b (8) i (9) 4 (10) d
(11) b (12) d (13) a (14) d (13) a
(16) d (17) b (18) C (19) a (20) ¢
(21 d (22) b 23) b 24) a (25) b
(26) d (27) ¢ (28) d 29) ¢ (30) ¢
(31) a (32) a (33) b (34) b (35) b
(36) d (37) d (38) b (39 C (40) d
(41) b (42) C (43) a (44) b (43) a
(46) d (47) b (48) C (49) d (50) ¢
(3l b (52) b (53) b




o -

{  SOLUTION

. A

Q14 a-b+¢c = atb+c-b-b
= a+b+c—-2b

= 2S-2b
= 2(S—-b)
. . . abc
Q.15 Asradws of circum-circle =R = AA
abe
= AT R
Q.20 As.
1 = -
S—-a
1l S-a
= oA
Q.22 As,
base A
SR = hypoteneusé
30.8
T 372
= 0.8279 _
B L c
Q.32 As
a’ = b’ +c - 2bc cosu
2bccosat = b +¢ —a
b’ +¢* —a’
cosu = TP
Q.35 As

~

a> = b’ +¢” - 2bc cosa
= (3)"+ (5 = 2(3)(5) cos(120°)
1)

= 9+25—3u(—;,

= 9+25+5
= 49
a = 7



Q.37

Q.41

Q.42

A

AS, = S_b
a+b+c 17+ 10-+21
And, S = 3 T
A = \JS(S—a}S—b)S—c)
= 24(7T)(14)3) = 84
/ 84 84
So, = 4 = = —— =6

- S-b 24-10 14

(S—a) lzm% = (§—a) ’\\/M)‘{‘L

S(S —a)

(S —a)s — b)(C;—L)

\/
/ —a){s b)(S - ¢)

A
As triangle is equilateral.
= a =b=c
S _atata  3a
= T2 -2
Ja3a_ \(3a_ \(3a
z}—’\\ AL a[z—a
342
4
y3a
A 4 _\ﬁ%aJ
T s-a 3 T4
= —a
R_a.a.a_ a’ o a
4A 4( 331] 3
4
A \[3a4 a



Q.43

Q.44

riiRir = - £ o
2 ﬁ 2\;'{_3
\3.\3a a a
- 23 \f—r ﬁ
3 |
=3 2y L3
Multiplying by 2.
= 3:2;:1
As.
a’ = b*+ ¢’ — 2be cosu
b +c¢'—a’
cosa = T
_Grer-ay
2(3)(3)
_9+25-49
30
-1
30 2
¢ = cos” [—:‘i‘]— 120°
As,
~a_ b e
sino sinP siny
a sinf (36.21) sin 78°1(Y (36.21)(0.9788)
= by = sine sin 57°21 N 0.8420

= 42.09



