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Trigonometry:

e Related to Right angled triangle

A

" 4

Hypotenuse

e Suppose we mark the angles other than the right angle. We can
mark either ZBAC or ZACB, which are always acute angles.

The marked angle is denoted as '0' (Greek letter - read as
theta)

e The side which is opposite to 0 is called opposite side and the
other one is adjacent.
e The sides related to “6”

Hypotenuse

oo Opposite side

Adjacent side
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A

Hypotenuse

O
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B Opposite side s
] Opposite side AB 1
sin0
Hypotenuse AC CosecO
A Cosd Adjacent side BC 1
Hypotenuse AC secO
Opposite side AB 1
Tan0 i i
Adjacent side BC cot0
H
0 CosecO ypot.enu.se E L
Opposite side AB sin0
B C Hypotenuse AC 1
secO ; . =
Adjacent side BC cos0O
Cotd Adjacent side E 1
Opposite side AB tano

1. sin? 0 + cos? 0 =1

2. 1+ cot? 0 =cosec?0

3. tan® 0 + 1=sec20
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1 1 V3
sin @ 0 — — —— 1
2 V2 2
V3 1 1
cos @ 1 - — - 0
2 V2 2
tan 8 0 ! 1 73 ND
an —
V3
6 ND 2 z 2 1
csC —
V3
6 : - V2 2 ND
sec —
V3
to ND V3 1 ! 0
co —
i 3
sin( cos 0 cosec( sec®
cos( sin © sec( cosec®
tan( cot® cot( tan @

Yakub Koyyur, GHS Nada, Belthangady Taluk, D.K. & Sunil Krishnashetty Inyaturst


www.InyaTrust.com
www.inyatrust.com

SSLC CLASS NOTES CHAPTER-13 : TRIGONOMETRY

EXERCISE13.1

L. Find sin 0 and cos6 for the following
24 25
6
7

sin® Opposidte side ﬁ
Hypotenuse 25
Cos0 Adjacent side l
Hypotenuse 25

15 25

] 8

20

<in@ Opposidte side 1_5
Hypotenuse 25
Cos0 Adjacent side E
Hypotenuse 25
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10 25

H 6

24
<in® Opposidte side E
Hypotenuse 25
Cos0 Adjacent side ﬁ
Hypotenuse 25

II. Find the following :

: 3
1. If sin x = - COSEC X =

24 25
2. Ifcosx=— ,secx = —
25 24

24

3. If tan x - — ,cotx = —
24

15

25 .
4. If cosecx=— ,sinx = ”

15

S. IfsinA=§ and cos A = %,tanA%

6. If cot A=~ and sinA=1—5,cosA=E
15 17 17

ITI. Solve :

1. Given tan A = % ,find the value of sin A and cos A..

Hypotenuse 3
Adjacent side 4

By Pythagoras Theorem
(Hypotenuse)?2 = (Opposite side)? + (Adjacent side)?
(Hypotenuse)? = 32 + 42
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(Hypotenuse)? =9 +16
(Hypotenuse)? = 25

Hypotenuse = V25
Hypotenuse = 5

. Opposite side
Sin A = 22

Hypotenuse

. 3

Sin A = "
Adjacent side
COS A = ]—
Hypotenuse

4

Cos A = <

2. Given cot 0 = g determine cos [ and cosec [[]

Adjacent side 20
Cot § = H}]rpotenuse - Z
By Pythagoras Theorem
(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
(Hypotenuse)? = 212 + 202
(Hypotenuse)? = 441 +400
(Hypotenuse)? = 841

Hypotenuse = v841

Hypotenuse = 29
Adjacent side

cos 6 =
Hypotenuse

Hypotenuse
cosec O = L
Opposite side
29

cosec 0 = —
21

3. Given tan A = % ,Find the other trigonometric ratio of angle A.

Opposite side__ 7

Adjacent side 24

By Pythagoras Theorem

(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
(Hypotenuse)? = 72 + 242

(Hypotenuse)? = 49 +576

tan A=
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(Hypotenuse)? = 625

Hypotenuse = V625
Hypotenuse = 25

. Opposite side 7
Sin A = =2 = —
Hypotenuse 25
Adjacent side 24
Cos A = 29acemtsice 22 .

Hypotenuse 25
Hypotenuse 25
Opposite side 7

Hypotenuse 25

sec A = —yborenuse - 2>

Adjacent side
Adjacent side
Cot A = =22 sce _ ==
Opposite side 7
4.1f 2 sin 8 =+/3 , Find cos 0, tan 6 and cot 6 + cosec 0 .

2 sin 0 = V3

V3_ Opposite side
2 Hypotenuse \/—
3

sin 0 =

By Pythagoras theorem
(Hypotenuse)? = (Opposite side)? + (Adjacent spde)?
22 = (v/3)2 + (Adjacent side)?
4 = 3 + (Adjacent side)?

4-3 = (Adjacent side)?

1 = (Adjacent side)?

Adjacent side = 1
Adjacent side 1
Cos 0 = 29acentsice _ -
Hypotenuse 2
Opposite side /3
Tan @ = Do —>—o
Adjacentside 1
Cot 6 + Cosec 0

Adjacent side + Hypotenuse

Oppositeside  Opposite side
2

V3

I
§|$||°°w|H
=

I
aa
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S5.If 3tan 6 = 1, Find sin 6, cos 6 and cot 6.

3tan 6 =1
1  Opposite side

Tan 0 =§ B Aer;cent side

By Pythagoras theorem

(Hypotenuse)? = (Opposite side)? + (Adjacent side)?

(Hypotenuse)? = 12 + 32

(Hypotenuse)?2 =1 + 9

(Hypotenuse)? = 10

Hypotenuse = v10
Oppositeside _ 1

Sin 0 =
Hypotenuse /10
Adjacent side 3
Cos 0 = = =
Hypotenuse /10
Adjacent side 3
Cot @ = 29acemrsice _ 2

Oppositeside 1
6. If sec x = 2 ,then find sin x, tan x, cot x & cot X + cosec x .

Hypotenuse
secx=2 = yp—
Adjacent side

By Pythagoras theorem
(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
22 = (Opposite side)? + 12
4 = (Opposite side)? + 1
4-1 = (Opposite side)?

3 = (Opposite side)? 2
(Opposite side)? = 3
Opposite side = /3

. Opposite side_+/3 X
Sin x = —2 = 1
Hypotenuse 2
Adjacent side 1
Opposite side /3
Opposite side /3
Tan § = 2> =

Adjacentside 1

cot X + cosec X
_ Adjacent side + Hypotenuse

Opposite side  Opposite side
1 2
+ —

N
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7.1f4sinA-3 cos A=0, find sin A, cos A, sec A D3 cosec A.

4 sin A=3 cos A
sinA=%cosA

_3_ Opposite side
4  Adjacentside
By Pythagoras theorem
(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
(Hypotenuse)? = 32 + 42
(Hypotenuse)2 =9 + 16
(Hypotenuse)? = 25

Hypotenuse = V25
Hypotenuse = 5

. Oppositeside 3
Sin A = =2 =
Hypotenuse 5
Adjacentside 4
Cos A = 2dacemsice 2
Hypotenuse 5
Hypotenuse 5
Oppositeside 3
Hypotenuse 5
sec A = —R2AUSe _ >
Adjacent side 4

5sinA—2cos A

8. If 13 sin A =5 and A is acute,find the value of —

13sin A=5

_ Opposite side

. 5
sin A =—
13 Hypotenuse

By Pythagoras theorem

(Adjacent side)? = (Opposite side)? + (Adjacent side)?
132 = 52 + (Adjacent side)?

169 = 25 + (Adjacent side)?

169-25 = (Adjacent side)?

144 = (Adjacent side)?

(Adjacent side)? = 144
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Adjacent side = V144

Adjacent side = 12
5sinA —2cosA

tan A
Opposite side Adjacent side
_ Hypotenuse Hypotenuse
- Opposite side
Hypotenuse
EX——2X2
— 13 13
5
12
25 24
_ 1313
5
12
_25-24 5
13 12
1 _ 5
13 12
_ 12
65

5tan6 +12cot0
5tan6 —12cot0

9.If cos 6 = 1—53 and 0 is acute, find the value of
5 _ Adjacentside

13 Hypotenuse

By Pythagoras theorem

(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
132 = (Opposite side)2 + 52

169 = (Opposite side)? + 25

169-25 = (Opposite side)?

144 = (Opposite side)?

(Opposite side)?2 = 144

Opposite side = v/144

Opposite side = 12

5tan0 +12cot0

5tan0 —12cot0

5x 2412 x =
5 12

cos 0 =
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10. If13cos -5 =0 ,find St

sinoe —cos o

13cos6-5=0

13 coso =5

5 Adjacent side
COS 9 =—=—7T7"T"7"
13 Hypotenuse

By Pythagoras theorem

(Hypotenuse)? = (Opposite side)? + (Adjacent side)?
132 = (Opposite side)? + 52

169 = (Opposite side)? + 25

169-25 = (Opposite side)?

144 = (Opposite side)?

(Opposite side)? = 144

Opposite side = V144

Opposite side = 12

sin® + cosO
sin® —cos©

Opposite side | Adjacent side

— Hypotenuse ' Hypotenuse
~ Opposite side Adjacent side
Hypotenuse Hypotenuse
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EXERCISE 13.2

I. Answer the following questions:
(1) What trigonometric ratios of angles from 09 to 900

are equal to 0? (2) Which trigonometric ratios of angles

from 00 to 900 are equal to 1? (3) Which trigonometric
ratios of angles from 00 to 900 are equal t00.5?

(4) Which trigonometric ratios of angles from 00 to 909
are not defined? (5) Which trigonometric ratios of
angles from 0° to 90° are equal?

(1)What trigonometric ratios of angles from 00to 900are equal to 0?
Sin 00=0

Cos 90° =0

Tan 0° =0

Cot90°2=0

(2) Which trigonometric ratios of angles from 00 to 900 are
equal to 1?

Sin 900 = 1

Cos 00=1

Tan 45° =1

Cosec 9009 =1

Sec 0° =1

Cot450=1

(3) Which trigonometric ratios of angles from 00to 900are equal to
0.5°?

Sin 300 =
Cos 600 =

NN IR
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(4) Which trigonometric ratios of angles from 00to 900are not
defined?

Tan 90°9= ND

Cosec 0°= ND

Sec 90°= ND

Cot 09= ND

(5) Which trigonometric ratios of angles from 00 to 900 are equal?
O = sin 09 = cos 900 = tan 0°= cot 900

1/2 = sin 300 = cos 60°

V2 = cosec 450 = sec 450

= sin 459 = cos 430

= sin 609 = cos 300

= sin 9009 = cos 09 = tan 459 = cosec 90° = sec 09 = cot 450
cosec 300= sec 600

= cosec 300 = sec 600
= tan 309 = cot 60°

V3 = tan 60° = cot 300
ND = tan 909 = cosec 09 = sec 909 = cot 0°
I. Find the values.(0 <0 <90°)

1.V2cos0=1

GGy o =g gl

cos 0 =

cos 459
0 = 450
2.v3tan0 =1
Tan 0 = —
3
Tan 300 = —
0 = 309

3.2sin 0 =+3

Sine=§

1
vz

1

Sl

]

<|

Sin 600 = 73
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0 = 600
4.5s8in0=0
Sin 6=0/5
Sin0=0
Sin 0= 0
0 =009
5.3 tan 0 = V3
Tan 6 = ¥
3
Tan@—\/gx\/§
-1
Tan@—\/§
—
TanSOO—\/§
0 = 30°

[II. Find the value of the following:

(i). sin 30° cos 60° — tan? 45°
1

1
=Zx-_12
272

1
=-—-1

4
_1-4

4
3

4
ii. sin 609 cos 300 + cos 609 sin 300
V3 V3 11
=_X_+_X_
2 2 272
3 1
= - + —_

4 4
_ 3+1

4
=1
1ii . cos 609 cos 309 — sin 609 sin 300
1 3 V3 1
=—X— — — —
27 2 2 2
_ BB

4 4
=0
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iv. 2 sin? 309 — 3 cos? 309 + tan 60° + 3 sin2 900
_ 1\2 V3 2 2
=2(3) -3(3) + B+
=2x; - 3x-> + V3+3

9 12

1

= = - Z 4+ 3 + —
2 4 4
2—-9+12

= " + ,/3
5

= Z + V3

v. 4 sin? 6009 + 3 tan? 30°9- 8 sin 459 cos 45°
2

=4x(\/7§) +SX(\/%)Z—8){\%){%E
=4x>+3x:-8x-

2
=3+ 1-4

I
(@)

Cos 45°
sec30%+cosec 309

I
<=

242

]
gl

V3

_ V3
T (2+23)V2
_ V3
"~ 2v2(1+3)
4sin? 60°— cos? 45°

tan? 309+sin2 Q0

(9 -

N
+
N

@

Vii.
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15

2
sin 30%+ tan 45°—Cosec60°

sec30%4+c0s609+cot459

3V/3+4
5c052 60%+4 sec? 30°—tan? 459

sizn2 30°+gos2 300
5(;) +4(%) -1
2
3 +2)

5xl + 4x§—1

12
5sin? 30%+ cos? 45%—4tan? 30°

25in30%+cos 30°+tan45°

()+(%24()

\/_

w

2

2x=+
1_2
2 3

» | o

+

1+241
2

15+6—-16
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EXERCISE 13.3

l. Show that

1. (1-sin? Q)sec?2 6 =1

LHS = cos? 0 xsec? 0 [ +1-sin? 6 = cos? 0]
2 sec2 0 =
=cos? 0 X — [ wsec? 6 = ——]
= 1 RHS
2. (1+tan?2 6) cos?2 6 =1
LHS = sec? 0 x cos? 0 [ ~1+tan? 0 = sec? 0]
2 sec2 0 =
oazg X COS 0 [ ~sec? 6 p— 0]
= 1RHS

3. (1+ tan? 0)(1-sin 0)(1+sin 0) = 1
LHS =(1+ tan? 0)(1-sin 0)(1+sin 0)

= sec? 0 (1-sin? @) [ ~1+tan2? 0 = sec? 0]
=sec?2 O xcos?20 [+1-sin20 = cos? 0]
=_1 2 vsec2 § = &
—oazg X COs* 6 [ wsec? 6 = ——]
= 1RHS
4, 2% 4 1+_Cose = 2 cosec 0
1+cosH sin®
LHS = sin? 0 + (1+cos 6)?

sinB(1+cosB) sin6O(1+cosH)

sin? 0 + (1+cos 0)?
sin6(1+cos0)

Yakub Koyyur, GHS Nada, Belthangady Taluk, D.K. & Sunil Krishnashetty Inyaturst


www.InyaTrust.com
www.inyatrust.com

SSLC CLASS NOTES CHAPTER-13 : TRIGONOMETRY

sinZ 0 + 1 +cos0%+2cos0O
sin0(1+cos0)

1+ 1+2cos6 .
= ———— [ ~cos? 0+ sin? 0 = 1]
sin0(1+cos 0)
2 + 2cosH
sin0(1+cos 0)
2(1 + cos0)
sin0(1+cos 0)
2
sin®

2cosecO RHS

1+sin0

= 2
P (sec 6 + tan 0)

LHS =

1+sin® x 1+sin®
1-sin0 1+sin©

(1+ sin©)?
1-sin2 0

(1+ sin©)?
cos20

[1+ sin e]2
coso

1 sin 0 2
[cose t cose]
[secO + tan6]? RHS

COs A sinA .
0. + =sin A + cos A
1-tanA 1—cotA

_ CosA sinA
1-tanA 1—cotA

_ CosA sinA
~ “cosA—sinA SinA—cosA
cosA sinA

cos AcosA sin AsinA

COSA—SinA SinA—cosA

cos AcosA sin AsinA
= . [ va-b=-(b-a)
COSA—sinA COSA—SinA
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cos? A— sin? A

COSA—SInA

_ (cos A+ sin A)(cosA— sinA)

COSA—SInA
= (sinA4 + cos A) RHS
1-tan?A .
7. = 1- 2 sin? A
1+tan? A
1-tan2A
LHS =
1+tan? A
_sinZA
— _ cos?A
sin2A
cos2A

cos2A-sin?A
— cos?A
cos2A+sin2A
cos?A
c0s?A-sin?A
cos2A+sin2A
1—-sin?A-sin?A
1

1 - 2sin’A RHS

8. (sin® +cos 0)2=1+ 2 sin 0 cos 0
LHS = (sin 0 + cos 0)?
= sin%0 + cos 20 + 2 sin 0 cos 0
=1+ 2 sin 0 cos 06 RHS
9.Sin AcosAtan A+ cos AsinAcotA=1
LHS = Sin A cos A tan A + cos A sin A cot A

COS A
SinA

. Sin A .
= Sin A cos A— + cos A sin A
CosA
= Sin A sin A + cos A cos A
= sin® A + cos 2A

=1 RHS
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tan A—sinA __ tanA

10.

sin%A " 1+4cosA

LHS = tan A-sinA

sin%A

1-cos2A

SinA—cosAsinA
CosA

B (14+cosA)(1—cosA)

SinA(1-cosA)
— CosA
(14+cosA)(1—cosA)

_ SinA
CosA(1+cosA)

11. Tan? A —sin? A = tan? A sin? A

LHS =Tan? A -sin? A

= sin?A (sec’A- 1)
= tan? A sin? A RHS

12. Cos? A-sin?A=2cos?A-1
LHS = Cos? A-sin?A
= Cos? A - (1- cos? A)
=Cos?A-1+cos?A

=2Co0s? A-1 RHS

Yakub Koyyur, GHS Nada, Belthangady Taluk, D.K. & Sunil Krishnashetty Inyaturst


www.InyaTrust.com
www.inyatrust.com

SSLC CLASS NOTES CHAPTER-13 : TRIGONOMETRY

exercise 13.4

1. Evaluate:
tan 65°

cot 259
tan(90-25)°

cot 250
cot 259

cot 250
=1
sin18°

cos 720
sin(90-72)°

cos 720
cos 729

cos 720
=1
iii. Cos 489 — sin 420
= Cos (90-42)° — sin 420
= sin 420- sin 429
=0
iv. Cosec 319 — sec 590
= sec (90-59)° — sec 590
= cosec (90-59)° — sec 599
= sec 590- sec 599
=0
v. Cot 349 — tan 56°
= cot (90-56)° — tan 59°
= tan 590- tan 590
=0
sin36°  sin54°
c0s54%  cos36°
_sin(90-54)°  sin(90-36)°

cos 540 cos 360
cos549% cos36°

c0s54°  cos36°

1 -1
=0

vii.Sec 70° sin 209 — cos 700 cosec 209
= Sec (90-20)% sin 209 — cos 709 cosec(90-70)°
= cosec200sin 200 — cos 70° sec709

1 )
= — sin 209 — cos 709
sin209 cos700

Vi.
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=1-1
=0
viii. Cos? 139 — sin2? 770
Cos? (90-77)° — sin2? 770
= sin? 779—- sin2? 770
=0
2. Prove that:
(i) Sin 359 sin 559 — cos 35° cos 55° =0
LHS = Sin 359 sin (90-35)° — cos 35° cos(90-35)°
= Sin 359 cos 359 — cos 350 sin35°
= 0 RHS
(ii) Tan 10° tan 15° tan 75° tan 80° = 1
LHS = Tan (90-80)° tan 15° tan (90-15)° tan 80°

=1 X tan 800 x X tan 150

tan809 tan1s9

=1x1

=1 RHS

(ii1)) Cos 389 cos 529 — sin 389 sin 520 =0

LHS = Cos (90-52)% cos 529 — sin 529 sin(90-52) ©
= sin52° cos 529 — sin 529 cos 52 0

= 0 RHS

3. If sin 50 = cos 40 where 50 and 46 are acute angles, find the
value of 0.
sin 50 = cos 40

= sin 56 = cos (90-56)

~ 40 = 90-50
~ 90 = 90
~0 = 10°

4. If Sec 4A = cosec (A — 209), where 4A is an acute angle, find the
value of ‘A’
Sec 4A = cosec (A — 209

Sec 4A = cosec (90 — 4A)
~A-200 = 90 -4A
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~B8A = 700
~A = 14°

EXERCISE 13.5

[. Find the value of X’. A

1. tanf = 4B
BC

0=%X
tan45 " .

100 30

<
w
-
=

100
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X
YZ
4. cosf = —
XZ
cos450 = =
100 100
1 _ x
V2 100
0
_ 100 45‘
x V2 Y 7
X
DF

5. tanf = —
EF

tanx© = e

75
tanx%=1
x = 45°

II. 1. A tall building casts a shadow of 300 m long when the sun's
altitude (elevation)is 30°. Find the height of the tower.
Hight of the Building = AB = x, A

Length of the shadow = 300m
tan0 = AB
BC ?
tan300 = —
300
3

. B 300m C
V3 300

= ﬂ
x V3

x = 100V/3 m

1. From the top of a building 50v/3 m high, the angle of depression
of an object on the ground is observed to be 45°. Find the distance
of the object from the building..

Hight of the building = AB = 503 m
The distance from the building to the Object = BC = x

X
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AB
tanb = BC A

0=_=%X_
tan45 073

X
1 = 50v3
50,/3m
x = 50V3m
45°
B C

2. A treeis broken over by the wind forms a right angl ed triangle
with the ground.If the broken part makes an angle of 60° with
the ground and the top of the tree is now 20 m from its base,
how tall was the tree?

Let the Hight of the tree = BD = (AB+ AC)=(x+y)m
The height where the tree is broken = BA = x m
AC=ym

The distance from the base of the tree to the top

where it is grounded = BC = 20m

AB
tand = —
BC

tan609 = zi

O

=
[
N
o S
S
8
-

- Hight of the tree = BD = (AB + AC) 6O\

B
=x +y =20V3 + 40 = 20(V/3 + 2) OR = 70.64m
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3. The angle of elevation of the top of a flagpost from a point on a
horizontal ground is found to be 30°. On walking 6 m towards the
post, the elevation increased byl5°. Find the height of the

flagpost? A
Let the height of the flagpost = AB
tand = 22
BC
0=_%_
tan30 e X
L - X
V3 X+6
V3ix = x+6 B
V3x-x = 6
x(V3 -1) = 6
x = ——m
3 -1)

4. The angles of elevation of the top of a cliff as seen from the top and
bottom of a building are 45° and 60° respectively. If the height of
the building is 24 m, find the height of the cliff?

Hight of the cliff = CD = (24 + h)m
Hight of the building = AB = CE = 24m
AC = BE = x sN\39

DE
tand = —
BE h
h
tan45° = >
45
B
h E
1 = ; X
=>x=h 24m e
0
CD
tan60 = — 60
BE
C X A
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_ 24+h
\/—_ X
V3 h=24+h [+ x=h]
V3h-h=24
h(V3 - 1)=24
24
V3 -1

24
3-1

= Hight of the cliff = 24 + h = 24 +

h

m

h

m

<|

24

V3 -1

= Hight of the cliff = (24 + \/;4_ 1)m

5. From the top of a building 16 m high, the angular elevation of the
top of a hill is 60° and the angular depression of the foot of the hill
is 30°. Find the height of the hill.

Hight of the hill = (h2 + hi1) m 5
h:=AB = 16m ; BE = AC = x
DE
tanb = —
BE
h2
tan300 = by
X
1 16 50
—_ = —_ B o E
V3 X 30
5> x=16V3 m tom "
A' C
tan60 = DE
BE
h,
V3 = 16V3
= hz = 16\/§ X \/§
= hz = 16x3
= hz =48m

- Hight of the hill = (hz + h;) = 16 + 48 = 64m
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6. Find the angle of depression if an observer 150 cm tall looks at

the tip of his shadow which is 150v/3 cm from his foot .

B

tanb = AB
AC
o_ 150
tand 1503
150m
1
O _— —
tan0 7
= §°= 30° .

7. From a point 50 m above the ground the angle of elevation of a
cloud is 30° and the angle of depression of its reflection in water

is 60°. Find the height of the cloud above the ground.

The height of the cloud above the ground = (50 + h)m
tan300 =~

X
R
V3 X B
> STV T [ — (1)

50+50+h 50
X

tan600 =

V3 = 50+50+h A X

V3h = 105;’* [ From(1) and (2) |

3h=100+h
= 2h =100
= h = 50m

=The Require height = (50 + h) = 50 + 50 = 100m

50+h
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