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PREVIOUS KNOWLEDGE TEST

Complementary angles. Two angles are said to be complementary if their sum equals 90°
Trigonometric ratios of compl i i |
plementary angles. Consider right AABC, right-angled at B
Clearly, £A and £C form a complementary pair because ® ¢ ® )

LA+ Z2C =90°
If ZA=6, then ZC=90°-0 c
- 90° -9
From right A ABC, we have
Sir19=£ cc:asG:-’i‘E tanB:E
AC AC AB
) 1]
cosecEi:in sec8=A—C cotg:ﬁ A B
BC AB . BC
FIGURE 8.50

We now write f-ratios of complementary ZC =90°-6.

side opposite to ZC AB
=——=cos0

in(90°-0) =
sin( ) hypotenuse A

i j to .
cos (90° —0) = side adjacent to £C _ BC _ . o
hypoenuse AC

side opposite to =ZC _ _AB
t 90°—0) = =— =cot®©
an( ) side adjacent to ZC BC

hypotenuse AC
20°—8) = = =sec©
cosec( ) side opposite to =ZC AB
hypotenuse AC
90°—8) = ="——= =cosec®
sec( ) side adjacent to ZC BC

i dj to ZC
cot (90°—0) = S_ldF_' a Jace_nt o _BC _iane
side opposite to ZC  AB
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LEARNING OUTCOME —r

1 . Students will be able to know the Trigonometric Identities.
2. Students will be able to solve the problems involving Trigonometric
Identities

3. Students will be able to apply and analyze Trigonometric Identities in
solving problems.

4. Students will be able to convert t- ratios in terms of other t-ratios..
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Trigonometric ldentities :
https://youtu.be/tsnOyTgzNBE (11.45)
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An equation involving trigonometric ratio of angle(s) is called a
trigonometric identity, if it is true for all values of the angles involved.
These are:

tan 6 = sinB/cosO

cot © = cosO/sinb

1.sin?0 +cos?0=1

=sin?0=1-cos?0

= cos?0=1-sin%0

2.cosec’@—cot?0=1

= cosec’0=1+cot’ 0

= cot’ 0 =cosec’0 -1

3.sec’0—-tan?0=1

=sec’0=1+tan%0

= tan?0=sec?0-1



(ii) 1 + tan?2 6 = sec?2 O (iii) 1 + cot? © = cosec? ©
- S

(/) sin®? 6 + cos?2 0 =1
Proof. In right angled triangle
@) lsinze + cos?6 = ﬂ EDUCATIONAL GROUP
Y Changing your Tomorrow M
, BC- . BE? AB AB?
sin@ = — = 29 = . o o 29 =
aAcC sin AC? cos© ac = cos A2
BC?* AB? g B8
On adding sin? 0 + cos?2 0 = A= P acE
' BC? + AB? c?
= sin? 6 + cos? 0 = AZZ = :C2 =1 [By Pythagoras Theorem, AC? = BC? + AB?]
= sin? 6 + cos? 6 = 1 Proved.
(i) [1+tan?6 =sec®0 |
2 2
sec O = ﬁ—g =% sec29=% tanO:i—(; :tan26=—fl%
: 2 AB? +BC?
= 1+tan?0= 1+ fl;z = AB2 (AB? + BC? = AC?, By Pythagoras Theorem)
= 1 + tan?2 6 = sec? 6 Proved.
(iii) | 1+ cot*0 = cosec?0 .
ALC® AB 2. AB
2 e SE =
— £ = cotB = = cot“ 6
cosec 0 BC = cosec” 0 BC? BC BC?2
AB? BC? + AB?
= 1+cot?0= 1+ =
' BC? BC?
2 j
= 20 (BC? + AB? = AC?, By Pythagoras Theorem)
BC?
Proved.

1 + cot? @ = cosec? 6.
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(ii) | 1 + tan®0 =sec’O

We have proved that sin? © + cos” ©

Dividing by cos? 6 we get

|
Y

sini?® © cos? 0 . 1
cos?2 O cos?0  cos® 0
—1 tan2 0 + 1 = sec? 0.

(iii) |1 + cot® © = cosec” O
We know that sin2 0 + cos?26 =1
Dividing by sin? 6, we get

sin® 6 cos® © 1
sin? ® sin® © sin® ©
1 + cot2 © = cosec? O.




1. Express the trigonometric ratios sin A, sec A and tan A in terms EDUCATIONAL GROUE

of cot A.



1. Express the trigonometric ratios sin A, sec A and tan A in terms
of cot A.

(i) We know that cosec® A —cot* A = 1

1
= = 1 4+ cot*A
sinZ A ©
1
= sin? A =
m 1+ cot® A

1 1
1+cot’A 1+ cot?A

= sinA*——J

(ii) sec? A = 1 + tan® A

1 2
= sec’ A =1+ 5 oA+l
cot=A cot®A
Jcmzﬁ+1 Jeot?A + 1
= sec A = —— = .
cot® A CcotA

1

(iii) tan A =
cot A
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2. Write all the other trigonometric ratios of £ A in terms of sec A. EDUCATIONAL GROUP
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2. Write all the other trigonometric ratios of £ A in terms of sec A.
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Since sin® A + cos® A = 1, therefore
- S . | _ sec’A-1 ; A_l/secZA-l
sin“ A =1-cos = T edh © esdA = sinA = —
CoOs A= !
sec A a8 s s
\/—seczA -1 ,
i y A-1
tan A = sin A = sec A P = ysec’A -1
cos A 1 1- ‘
sec A
cosecA—‘ | S 1 _ sec A
: sin A _/seczA_ <1 fsecA - 1
secA
COtA= 1 = 1
tanA  Jsec’A -1
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sin? 63° + sin? 27°
cos>17° + cos* 73°

(i) (if) sin 25° cos 65° + cos 25° sin 65°



(ii)

sin? 63°+sin? 27°

cos® 17°+cos® 73°
sin? 63° + sin? (90° — 63°%)
cos® (90°— 73°) + cos® 73°

_ sin® 63°+ cos® 63°
sin® 73°+ cos? 73°
sin 25° cos 65° + cos 25° sin 65°
= sin 25° cos(90 — 25%) + cos 257 sin(90 — 25°)

= sin® 25° + cos? 25° = 1.
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4.Choose the correct option. Justify your choice.
(i)9sec2A—9tan2 A=

(A) 1(B)9(C)8(D)O

(ii) (1 + tan 6 + sec 6) (1 + cot © — cosec 0) =
(A) 0(B)1(C)2(D)-1

(iii) (sec A+ tan A) (1 —sin A) =

(A) sec A (B) sin A (C) cosec A (D) cos A



®

(it)

(iii)

()

9sec’ A-9tan’ A = 9(sec’ A-tan’A)=9x1=9 ["]Mwﬁ

Correct option is (B) EDUCATIONAL GROUP

(1-i-tane+s<:c6)(l+c0t9-cosece)=(—1—+sm9 1 )(% -;'?—5—3--;;1‘—6)

1 cos® cosO

. (cose+sin9+l)'(sin9+cose-]) _ (cos® +sin0)% - (1)?

cos 6 sin© cos0sin®
- cos’0+sin’0+2cosBsin®-1 _ 1+2cosBsin®-1 _ 2cosOsin b )
cos @ sin O B cos 0sin @ "~ cosOsin®
Correct option is (C)
. _ 1 sinA \/1-sinA) _ /1+sinA\/1-sinA
GecA+unA)(1-sinA) = (Goa+ooea) (1) = (Toosh ==
| _ (DP-GinA)® _ 1-sin’A _cos’A _
- - cosA T cosA cosA  °%
Correct option is (D)
: 1
1+tan’A _ sec?’A _ cos’A _ 1 sin’A _ sin’A _ N
25 - 2% . 1 - 3 T 5 = tan
1+cot“A cosec”A = COs“A cos“A
sin’A

Correct option is (D)
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HOME ASSIGNMENT Ex. 8.4 Q. No 1 to 4
AHA )

1. Express the ratios cos A, tan A and sec A in terms of sinA
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