-l a
HAYG9C

et vrfadia adafiee

(Trigonometric Indentities)

7.01 YEATd-T (Introduction)

# I AaafABIel BT Ieuq—T BN |
et orfadiy adafiera:

AGAABISN B IURT IR foaR & 2 |

SINE

T g4 AT H o argurdl ud S uREIRe e # 3regdd fhar 2 | 59 arear

R gdaiier Breofada grfid on & @l 941 & for Jea gid 2 | g8t e

IMPIATAR, AABCH £ B THHI0T € | D17 § @ o1y, BC oW, AB IR @ AC %01 81T |

BC*+ AB* = AC?
FHIHRT (1) & TP UG BT AC2H HIT & TR

BC? AB* AC?
=+ =
AC?*  AC* AC?
BCY (ABY (ACY
= + =
AC AC AC
= (siné’)2 +(cos¢9)2 =1
= sin0+cos* 0 =1
Tg A @, 58 0° <9 <90° @RI earg |
Ig T AIGHaT 2,
3G TR (1) & IAD IS BT AB2H 9T I WR
BC* AB* AC?
+ =
AB* AB*> AB?
BCY ,(4BY _(ACY
AB AB AB
(tant9)2+1:(sec¢9)2
= tan’ @ +1=sec’ 0
= 1+tan’ O =sec’ 6
31d FHIHRT (1) B TP U< DI BC? ¥ 9RT o IR
BC?> AB*> AC?
+ =
BC* BC* BC?
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1+(cot9)2 = (cosec 02)

1+cot’ @ =cosec’d ...(Iv)

IR TG AB137 BT = YR forg Favd 8-

sin@+cos* 0 =1

g7 sin’0=1-cos* @
7 cos’@ =1-sin’ 0
2. 1+tan? O =sec’ 6
7 sec’@—tan’ @ =1
g7 tan’ 0 =sec’ 6 —1
3. 1+cot’ 0 =cosec’d
at cosec’d —cot’ 0 =1
at cot’ @ =cosec’ —1
It
sin @ cos@ tan @ cot@ sec@ cosecO
0 0 \/72 tan 6 1 \sec?0 -1 1
sin sin _ _—
I=cos’0 J1+tan? 0 Ji+cot?0 sec cosec 0
0 |iTonig | coso 1 o9 ! Jeosec'0-1
cos I=sin" 0 cos \/l+tan2 0 \/l-f-CO'[2 0 secO cosec@
and sin 6 J1-cos’6 a8 1 - 1
an an N. _
\/l—sin2 0 cos@ cot@ sec” 0 -1 Jcosec’6—1
J1-sin’@ cos @ 1 1
t _— t N 2n _
cotd sin @ \/l—cos2 0 tan 0 cotd sec? 0 -1 cosec’d -1
1 1 J1+cot’ 0 cosecl
- Vl+cot 6 __cosect
secd \/1 —sin’ @ cosf I+tan” 0 cot@ sect \cosec’0 -1
0 1 1 V1+tan® 0 . secd 0
cosecO | g \/l —cos2 0 and N1+cot- 0 /secz 0-1 cosec

qseTda SgTevvT
IaTexvl-1. g fHfA fb cotd +tan O = cos ecO sec O
&dl: LHS (a1 9el) = cot O + tan O
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_ cosO N sinf _ cos’ O +sin’ 6

sin@ cos@ sinf@cosf

R
sinfcos@ sinf@ cosf
=cosecl -sec =RHS afaror uer

garewi-2. Rig fpRT f (1+tan” 0)(1+sin @) (1-sin0) =

gel: LHS @)  =(1+tan’0)(1+sin6)(1-sin0)
= (1+1:an2 9)(1—sin2 0)

=sec’Ocos’ 0

1
=———-cos’ 0
cos“ 6

=1=RHS (feror ue)
STEYT.3. Rig ORI 5 ———+ ———— = 2sec’ 6

1+sin@ 1-sin@

1 1
= +
1+sinf@ 1-sinf@

@ol: LHS (am¥ ger)

_ 1-sinf+1+smn6
(1+sin9)(1—sin0)

2 2
1-sin’@ cos’ 6O cos’ 6

= 28602 7] =RHS (Ef%TJT q&T)

1+cos@
1-cos

1+cos@
gol: LHS (ar4 ueT) = = cost

T T BB /1 +cos @ & 0T HA W
\/(1+cosl9) (1+cos@)

(1—(:03(9)>< (1+cos0)

=cosecH +cotl

Sarevvl-4. g fefore fo

:\/(1+c050)2 :\/(1+cos¢9)2

1-cos’ 0 sin’ @
_l4cosO® 1 +cos0
sin @ sin@ sin@
=cosecH +cot® = RHS =fayor uer
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1-siné
gaTexvl-5. Rig fofom fs (secH—tan)’ = o

gel: LHS (am ue) = (secO —tan 9)2

1 _sin@ 2= 1-sin@ Y
cos@ coséb cos @
(1-sin@)" _(1-sin6)’
cos’f  1-sin’0
_(l—sinH)(l—sinQ)
~ (1-sin®)(1+sin0)

_1-sin®
1+sin@

= RHS (gferor vey)

sin @ 14+ cos@
SaTevvT-6. Rig dIRTT fh +— =2cosec@
1+ cos@ sin @

LHS ( ) _ sin@ +1+cos€
gt SN 1+ cos@ sin@

_ sin’ 9+(1+cos€)2
B sin0(1+c080)

B sin@ +1+cos’ 6 +2cosb
sin@ (1+cos0)

B 1+sin’ 0 +cos’ 6 +2cosf
sinf (1+cos0)

I+1+2cos®  2+2cosf

:sin0(1+cos¢9)_sin6(1+cosl9)
~ 2(1+cos6) 2 1
_sin0(1+cos0)_sin0_ sin @

=2cosec O =RHS (aféror ger)

sinf—2sin’6

3——tan0
2cos’ 8 —cosB

Sarevvr-7. Rig dIfoTe

_ sinf-2sin’0

sel: LHS (a7 e  2c0s°0—cosB
sin0(1—2sin2 9)

- 0050(2c0s20—1)

[100]



sin t9[sin2 6 + cos” 0 —2sin’ 6]
)} ( sin’ 6 +cos’ 0 = 1)

cosf| 2cos? 6 — (sin2 6 +cos* 6

sin 6| cos® O —sin> 9] sin®

- cost9[cos2 6 —sin? 9]  cosf

=tan @ =RHS (faor ger)

l+secd sin® A
sec 4 1-cos 4

SaTevvl-8. g P f

1+sec A
gel: LHS (ar4 ver) i
1+ 1 cos A+1
cosA _ cos A _cosA+1XcosA
1 1 cos A4 1
cos A cos A
_l+cos 4
1
1+cosA)(1—cos A _ .
=( 1 2(()814 ) {3 T8 H (1 —cosA) ¥ [0 & U=}

(1)2 —(cos A)2 _ 1—cos* 4
l—-cos 4 1-cos 4

_ sin’4

" 1-cos 4
SaT8vvl-9. Rig PIfSTe fs cos’ O —sin® @ =1-2sin’ 0
gc: LHS (@ 98)  =cos*H—sin*6

=RHS (cfaror ver) ( 1-cos® 4 =sin’ A)

= (cos>8) —(sin’ )’
=(cos® 6 +sin’ 0)(cos> 0 —sin’ 0) o d=b=(a+b)(a-b)
=1-(cos’ 0 —sin’ 6)) v sin®@+cos’O=1
=1-(1-sin’ 0 —sin> 0) = 1-2sin’ @ =RHS (afyor ven)

SATELUI-10. I sin6+cosf = p IR sech+cosecd = ¢ &, Rig FIRM F ¢(p* -1)=2p

wel: LHS @@ wel)  =q(p’-1)

pAGHHAEI|R = (secQ-i—cosec@)[(sin0+cosﬁ)2 —1}

[ + _1 [sinz9+cos20+25in000s0—1]
cosf sinf [101]



sinf +cos & [1+2sinOcos 6 —1]
“sin@cos@

[sm9+c059} (2sin0cos0)
sin@-cos O

=2[sinf+cosO]=2p =RHS (afarr ver)

~ cotA+cosecA—1 1+cosA
IaTevvl-11. g difvu =—
cot A—cosecd +1 sin 4

. LHS (am o) _cotA+cosecd—1
gt cot A—cosecd+1

(cot A+ cos ecA)—(cos ec’ A - cot’ A)
cot A—cosecAd+1 ( cosec’A—cot’ 4= 1)

(cosecA+cot A) - [(cos ecA +cot A)(cosecd — cotA)]
cotA—cosecA+1

~ (cosecA+c0tA)[1—(cos ecA—cotA)]
B cot A—cosecA+1

_ (cosecd +cot A)[cot A—cosecA +1]
B (cot A—cosecA+1)

=cosecAd+cot 4

1 cosA _1l+cos A
= + S (aferor
sin4 sin A4 sin 4 RHS ( )

1+tan’ 4 1—tan A ’
Sarevvl-12. Rig difve (1+Cot2Aj:(l—cotA] =tan’ 4

_l+tan’ 4 sec’ 4
l+cot? 4 cosec’A

| secd 2_ 1/cos A 2_ 1 ><sinA ’
cosecA 1/sin 4 cos A 1

:[SIHA} =[tan 4]’ = tan> 4 =RHS (afRror ver)

gol: LHS (a14 ueT)

cos 4

. 2 . 2
sin 4 cos A—sin 4

2 1-
I-tand | |~ cosd| _ cos 4
37q 1—=cot 4 1_cosA sin 4 —cos A4
sin A sin A
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_cosA—sinAx sin 4 T {_(sin/l—cosA)>< sin 4

cos A sin A —cos 4 cos A (sinA—cosA)
[ sind [
=|- A} =[~tan A]' = tan 4 =RHS (afaror ven)
| cos

YI34HTcIT 7.1
1. £6 & fog af S orgurdl &1 secf & Ul # =ad difoiy |
2. fFoofcia srgul sin6, sec, tan® B cot® d UGl H I B |
faferRad o1 wdafiemeit o Terd 9 Rig S|

3. cos’ @ +cos* O cot’ O =cot* O

4. secO(1-sinf)(secO+tanH)=1

7. cosec’ +sec’ 0 = cosec’@sec’ 0
1-sin@

6. —— =secH —tan 6
1+sin@

7. Vsec? 0+ cosec?d = tan O + cot O

tan o + tan
8 —ﬂ:tanatan,B
' cotar+cot B
1+siné@ cos@
9. = —— =2secf
cos@ 1+sin@
o sin“é’—cos“é’_1
" sin’O—cos’ 0
1-2sin’*6
11. cotf—tanf=——"—"—" "
sinf@cos O

12 cos*@+sin*@=1-2cos*Osin’ 6

13.  (secf—cosB)(cotd +tan6) = tan O secd

1—tan’ & 5
14, ————=tan" o

cot’ o —1

sin@ _ 1+cos@

15 l1-cos®  sin@

16.  sin®@+cos’ @ =1-3sin’ Ocos’ O

tan @ cot@
17. + =1+tan6@ +cotO
l-cotf® 1-—tan0O

18.  sin@(1+tand)+cosO(1+cotd) = cosech +sech
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19.

20.

21.

22.

23.

24,

27.

26.

27.

28.

29.

sin® O cos @ + tan Bsin O + cos’ O =sec O

cot@
1-tan@

tan @
1-cot@

=1+secBHcosecO

(sin 4 +cosecA)2 +(cos 4 +sec A)2 =7 +tan’ A+cot’ 4

sin® @ —cos® 0 = (sin2 6 —cos’ 6)(1 —2sin’ O cos’ 0)

secO+1
secO—1

(1+cot@+tanO)(sin & —cosO)

=cotf+cosecl

sec’ @ —cosec’d

sin@ + cos 6

sin@—cosf _ 2

= 2 2
=sin“@cos 6

2

sin@—cos@ sinO+cosf 1-2cos’O - 2sin’ 0 -1

cos A4 sin 4

1-tan4 1-cot4

(cosecd —sin 4)(sec A—cos 4) =

=sin A+ cos 4

1

tan 4 +cot A
2 =3
cos” 0 - sin” 6 =1+sinfcosf
1-tan@® sinf-cosf
Pr-1 .
e secO+tanf =P &1, a1 Rig & fb » =sin®

cos A
=m qAgT

cos B

r R
HEDXCH

cos 4

S

afe

LA=6 ar

£ZC=90°-0

BT

31 O T 90°— O URTUR YD HI0T BT

AHADIT AABCH BIvT 6 o g Yot BC TAT AB %421 &% d TR 817 |

1B =n B, A g HIY (m2+112)coszB:n2
Ux® v @ i o1y srgurda

LRG|

If QY Il BT ARTY0° BT AT AT DI Yh GARX B YR DIV HEAT & | B =77 pror
0 BT RS DI (90°— ) BT | FADIVTAABCH LB GBI AN LA T LC
BT AIHel FHDHIT BT |

LA+ Z£C=90°

A B

ATHA 7.02

FADHIT AABCH (90°— 0 ) & forg st AB T211 BC 93T &1+ g 3R 81 |
3d: AABCH &1 (90°— 0 ) T 0 & forg fHaprorfacdt srgura

sin(90° —9) =

AB
AC

BC

sinf = —
AC
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BC AB

cos(90°—9):— cosf =—
AC AC
tan(90°—9):A—B tang = 2€
BC AB
cot(90°—6)=£ cot0=£
AB BC
SeC(900_9):£ sec@:£
BC AB
cosec(90°—6’)=£ cosec@=£
AB BC
YT FHIDHRON BT AT B TR
sin(90°—9)=cost9 cos(90°—0)=sin9
tan(90° —9):c0t6 cot(90°—0)=tan9
sec(90° —9) = cosecH cosec (90" —6) =secH

9 0°<0<90°
fewofl: g9 o8 Had © fd

T DI BT sin=JHS TR HIVT BT €OS

T BIT BT tan =IHS TR BV BT cot

ol DIV BT sec = IHD TR BHIVT HT cosec

6T faam N 9 2 |
q ST SRl
YBQleXUT-13. BT A T DY |
cot4l1°
gl tan 49° = cot (90° —49°) = cot 41° {tan @ = cot(90-6)}

tan49° cot41®

cot41® cot4l°
SGTBYUT-14. sin” 50° +sin® 40° &1 ATF ST DITT |
gol: 40° =90° -50°

sin40° = sin (90° - 50°) =c0s50°

3T sin” 50° +sin” 40° =sin’ 50° +cos’ 50° =1 ( sin” 6+ cos” 6 = 1)
SaTevuT-15. tan39° —cot51° &1 AT ST HITOIY |
gdl: tan39° = cot(90—39°) =cot51°

3d: tan39° —cot51° =cot51° —cot51° =0
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¥aTevuT-16. sec50° sin 40° + cos40° cosec50° BT AF ST BT |
gl sec50°sin40° +cos40° cosec50°

= cosec40°sin 40° + cos 40° cosec (90° —40°)

= cosec40° sin40° + cos40° sec40°

=— -sin40° + cos 40° - !
sin40° cos 40°

Iarevvl-17. g PITT tan15° tan 20° tan 70° tan 75° =1
gal: g Y&l (LHS) = tan15° tan 20° tan 70° tan 75°
= tan 15° tan 20° tan(90° —20)tan (90° —15°)

=1+1=2

=tan15° tan20° -cot 20° -cot 15°

1
=tan15°tan20°  ——— =1
tan 20° tan15° (RHS)

SATEUT-18. R tan 2A = cot (A —18°) BTN A P A ST HIRY |
gdl: tan2A:tan[90—(A—18°)]
tan2A =tan (108 - A)

2A=108"-A

3A=108° = A =36°
SaTeuT-19. e AHdRoT | x BT 719 g PIFe?

cosec<90° —0)+xcos€cot (900 —0) =sin (900 —0)

Bol: cosec(90° —0)+xcos€cot (900 —0) =sin (90° —0)
secO +xcosOtanO = cosO
: wtan @ = sin
xsin@ =cosf—secO : cos O
cosf —secH cos’O-1 . 1
x = = . secl =
sin@ sin@ cos@ cos@
_ | 1-cos’® , e
= —sinecose ( 1—cos” 0 =sin 0)
_ sin’ @
sin @ cos O x=—tanf
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YRHICAT 7.2

fferRaa & A4 T BT |
1 0 cos37° (i) cosec32° (i) tan10° W) cos19°
) i i) ——— il I
sin 53° sec58° cot80° v sin71°
2. (i) cosec25” —sec65° (i1) cot34° —tan 56°
in36° in 54°
i) oo 510 (iv) sinecos(90° —9)+ cos Osin (900 —9)
cos54°  cos36°
2 [+ 4 (s}
3. (i) sin70°sin 20° —c0s20° cosec70° (ii) (fos 67" _tan40 —cos 60°
sin23°  cot50°
. 2 2 . 2 2
[ sin35° N cos55° 9008 60° [ sin27° L[ cos 63°
4. @ cos55° sin 35° (i) cos 63° sin 27°
5. (i) cot12° cot38° cot 52° cot 60° cot 78° (i1) tan 5° tan 25° tan 30° tan45° tan 65° tan 85°
6. T @I 0° ¥ 45° & PIUN & HABIHNY U] &b UGl H & DITY
(i) sin81° +sin 71° (i) tan 68° +sec 68°
fferRaa o g oI
7. sin 65° +cos 25° =2cos 25° 8. sin35°sin55° —cos35°cos55° =0
COSTO” | COSSY” ¢ in?30° =0 0. sin(90° —8)cos(90° -6) =—tane2
sin20° sin31° l1+tan- 0
cos(90° —0)cosO tan(90° —0)cot O
11. ( ) +cosz(90°—9)=1 12, ( 2) —cos’0=0
tan © cosec O
cos(90°—6)sin(90°—6) .,
13, . =sin~ O
tan (90° —6)
sin@cos(90° —O)COSO cosesin(90° —B)Sinﬁ _
14 + - =sinBcosO
: sec(90° —6) cosec (90 —e)
17.  afe sin36=cos(9—6°) Il 30 3R (9—6") =PIV & AT O BT A =T DI |
16. AR sec50=cosec(0-36") W&l 50 TH HIUT B AN O BT AT T FIT |
B+C A
17. AT A, B3R C &0 Bgst ABC & 3=: 19T 81 ol R¥g diforg fe tan =cot=-

18. I cos20=sin40 BT 3R 20 T 40 =[ABIT & AT O BT AN AT BT |

[107]



STIXHT Il
YAHTAT 7.1

Jsec? 6 — 1 0
1. sinB=L€l, cosf = ! tan® =+/sec’0—1, cotd =——, cosecl = 5c¢

secO secO’ Jsec? -1’ Vsec? 0 -1
2 i sin@—; tané?—L secl%’—l-i_;otzl9
Y Jl+cot?0’ cotd’ cotd
UI39HTCIT 7.2
L)1 )1 Gl @)l 2.()0 (ii) 0 (iii) 0 (i) 1
1 1
3.0 0 (i) 1/2 4.(1) 1 (i) 2 5. (1) E (i) ﬁ
6. (1) cos9° +cos19° (il) cot22° +cosec22°® 15. 6=24° 16. 9=21°
18. 6=15°
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