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INTRODUCTION TO TRIGONOMETRY
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COSA = — & secA =
secA

SinA =

-:u.?’bj?}m‘ >

ﬂugu..:-*)..f:ﬁ‘d/tan A 41Cos A, Sin A_,.;w"}'}lt cot A 22l Sec A, CosecA uj'::""

1
& CcosecA = —
cosecA sinA

cosA
1 inA 1 A
tanA = = & cotA = = C(_)S
cotA cosA tanA sinA
—SE IS U S A >
uiu’/ﬁ 0° 30° 45° 60° 90°
u:‘f?'fy 0 E E E E
6 4 3 2
sind 0 — L V3 1
2 V2 2
cos0 1 \3 ol 1 0
2 V2 2
tand ol 1 1 V3 -
V3 ;
V4
cosecd | 7 ;- ’ V2 2 1
V3
secH 1 2 V2 2| S
V3 ;
uF
coto S| V3 1] 1 0
V3

sSin{90° — A) = cos A,
tan (90° — A) = cot A,

sec (907 — A = cosec A,
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cOos (907 — A) = sin M
CcOot (907 — M) = tan A

cosec (90° — A = sec A,
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1)sin*A + cos?A =1 © sin*A =1 - cos’A © cos*A =1 - sin*A
2)1 + tan?A = sec’?A © tan’A = sec’A—1 & sec’A—tan*A=1

3)cot?A + 1 = cosec’A © cot?A = cosec’A — 1 & cosec?A —cot’A =1

11.1
2 s BC=( TAB="24¢ (6, s/B2 UL AABC #6-1
sinA, cosA(i) sinC, cosC(ii)
el le.d G- f

c

25 cm
T7em

A B

24 cm

AT = ABT + BCT

= (24 cm)® + (¥ crm)®
= (BS7T6 + 49) crm>

= 625 crm”

ESL N - @cm=250m
) opp BC 7 adj AB 24
I A:—:—:—’ A:—:_:_
BsinA = R S P AC  2°
o AB 24
(ii)sinC = oo —

wp o g,cosc

- = —g"}*‘tanP — cotP S -2

-
1= e ‘ B E o

= —www

-
- L)AJ N2V v =0
PR= = PQ* + QR=
(13 cm)® = (12 cm)® + QR=
169 cm® = 144 cm® + QR=
25 cm”® = QR*
OR =5 cm

opp QR _ 5 _adj QR _ 5
adj PQ 12’ T opp PQ 12
5

5
tanP — cotR = — — — =
12 12

—’épl”JiJ tanA. cosAisinA = %fl—3

tanP =
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o~ = ‘L‘}'ZL‘)
. 3 BC

SinA =-=—

4 AC

e susdf k UgBC=3k,AC=4 k, JZ£ 7/
el e ft

AC? = AB? + BC?
(4K)? = AB? + (3k)
16k ? - 9k > = AB?

Tk = AB=
AB =7k
k k
cosAzﬁzJL:ﬂ,tanAzﬂ:'&‘_zi
AC 4k 4 AB 7k W7

—’ér)‘” seCA.sIsinA-<Inl;15c0tA = 8-4

R A . &k d/ 2y (é

AB 8
COtA = — = — < Inl»
BC 157 %

e swed i k UgBC=15k, AB=8k, /25 P/
AC? = AB® + BC®
= (8k) + (15k)?

= B4K® + 22543
— 289K
AC = 17k

o _BC_15k 15 AC_17k _17

A= Ac T 17k 17T AB T 8k 8

—’ép‘”uﬁ“' S /‘(U-’&.g‘gnpsece = %—5

//l B o FBel S )

e L e o s medkuly v AC=13k,AB=12k /i
hyp _ AC _ 13
adj = AB 12

secO =
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(AC)y = (AB)* + (BC)*
(13K) = (12k)* + (BC)?
169k = 144Kk> + BC?
25k = BC=

BC = 5k

opp __BC sk 5

inf=—=—= =
sinB hyp AC 13k 13

adj _ AB _ 12k _ 12

cosO = = =
hyp AC 13k 13
o BC 5k 5
tang =P == =22 - 2
adj AB 12k 12
adj _AB _ 12k _ 12
coth =L =2 =2 -2
opp BC 5k 5
h AC 13k _ 13
cosech) = 2L =2 =22 =2

opp BC 5k 5

LA = LB\ cosA=cosB & _Ufsnle 2Bl £LAN-6

"AH ‘I‘Lﬂﬁdzw

cosA = cosB
AC _ BC

—=—AC=BC=>+£A=+C
AB 4B

-U.?Lnd;tfzr;l)JGALuyud,Vufw

2 - (1+sin6)(1-sin0) o - _Tr
cot*@ (i) e @ gk b cotd = 8/‘7 7

C

A . #QB@&J*{SJ/’
(1 +5inB)(1 —sinf) (1 —sin®0)
@ (14 cos8)(1—cosf) (1 —cos28

26 2
= 22— = cot? 0 = (coth)? = (Z) =2

sin2 @ 8

cot? 4 (ii)

cot? 8 = (cotf)? = (Z)z _ 1

8/ 64
1-tan2 4

('J.‘;.L“L cos? A —sin*A = m{égyu 3cotA=4/fl—8
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(ACY' = (ABY' + (BCY
= (4K) + (3K

= 16Kk= + 9K*
= 25K
AC =5k

SRS

4 3 . 3
= cotA = 3 = tanA = Z,smA = E,cosA =

3)2_16 9 7
T 25 25 25

cos?A —sin? A = G)z = (E

3\2 9 16-9 7
2 —(2 2 Z
1-tan”A4 _ 1 (4) T — 16 _ 16
1+tan2 A 3\2 2 71649 T 25 T g
() 1

16 16

—érk‘/ﬁ? tanA = %ﬁuﬁ—‘afl #B4s» ABCat-9

sinAcosC+cosAsinC(i) cosA cosC-sinAsinC(ii)
C
1
tan A = ——
V3
BC |
AB 3 4 B
ST = BT - BT
(~3x) = (&)
= T 4+ T = ST
s ASMCT = 2
" Side opposite to —A BC s 1
sin A = = - —
Hiypotenusce AC 2k 2
Side adjacent to —A AP Y 3
COS A — =3 —— —
Hypotenusc AC 2k -
cin - _ Side opposite to =C _ AB _ /34 _ /3
' Hypotenusc AC 2k 2
Side adjacent to —C BC > 1
cos C - = - — =
Hypotenusc AC 2k 2
Cid mSirn S coams € 4 oSS s O
L )  ~= Y ~= » =

J

() -(R(E)-LE Lo

—5()‘”/,5‘5/tan P.sisinP« cosPyPQ=5cm.sl PR+QR=25cmu.‘.'—‘4,;lJ(” #4Q2 APQR-10

R

PR+QR=25cm¢ * o S Puradts

PQ:Scm PR = PO* - OR=
== (5)F + (25 - x)*
> = 25 + 625 + x® - S0x
S50x = 650
>x = 13
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PR=13cm, QR= 12cm

i e T Side opposite to ZP OR 12
Hypotenuse PR 13
Side adjacent to P POQ 5
cos P = — ==
Hypotenuse PR 13
- 1 - =1 - 7,
R Sl’dt_ Op!X)bllL to P _ OR _ 12
Side adjacent to P PQ =

-EBSE )12(,4,2'%!—1.12&;555 S SE-11

—Laén[;l%/ﬁJtanA(l)

tan 45=1/,196”zjj,ﬁu¢o/ﬁJtanAf{w

- secA = %ZZJ.L//JJA:/)U(Z)

e Frbniie1,34 secA E

"L(jﬁ A2 cosecantZ A _s«cosA(3)

—Ladﬁ A J coSIne«CoSA Lk

e A bcots AcotA(4)

ufb,/gj‘la—‘aylku{u/cot Acsl

sinf = gi[_@f,uuj(s)

—‘Lth,-uﬁ;ch1+Jnuy/;£lmbwfgf Sin@ £k
11.2

AT NS

(i) sin60° cos30° + sin30° cos 60°
(ii) 2tan®*45° + cos?*30° - sin*60°
cos 45°

ec 30° + cosec30°

s <

sin 30° + tan 45° — cosec60”
c30° +cos60° +~cot45"°

o0s” 60° + 4sec” 30° — tan” 45°

) sin- 30° + cos” 30°

W
G

~F

(i) siNGE0* cos30° + =siN30° cos &0°

-5 )+ (2
3 1

blbh

+ —_ = 1
-3 -
(ii) 2tan?*45° + cos*30° - sin*60"~°

—2(1)° +(§]: _[ﬁq

2

3 3

=2+ ———=2
4 4+
Cors <GS
Giiip sSec 30 + cosec3I0”
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sin 30°

(D) tan 60°

51—
5l -

=2 " 2428

+4
]

t

&l
S

_ V3 B
\E(2+2\/§:) 2J2 +2VJ6

J3(2v6 -242)
2(2\/E+2§E)(2\/€—2~/5)
_ 23(V6-2)  2V3(V6-v2) 2V3(V6-+2)
_(3\/5)3_(‘3\/5): a 24-8 - 16
_Vis8—-J6 _3v2-6

8 8

sin 30° + tan 45° — cosec60”

(iv) sec 30° + cos 60° + cot 457

1 > 3 >
R - S S §
=2 1 =3 2

ﬁ+2-l Ziﬁ
- )fﬁ4 7(3\[574.)
3344 (345+4)

23

(3\/{574)(3\{—74): (3\/—74):
(3v3+4)(3V3-4) (3v3) —(a)y

27 +16—243  43—24.3

27 16 11
Scos’ 60°+ 4sec” 30° —tan” 45°
v) sin” 30°+cos’ 30°

1
4 4
15+64—12
12 _ 67
B 4 12
4
- N1 S izl 2
2 tan 30°

I+ tan- 300 @

(C) cos 60° (B) sin 60° (A)
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= tzman SJSOx
¢ip 1 -+ Tz ™ IO

,,r’ 1 ] = =
- N e N )
SR T S Ne
L= = = in 60° = -
S5 O =
- L& o ﬁ "_)
-1-ﬁ o = -
<& A
1 —tan” 45°
ciip 1+ tan” 45°
0 CI>) sin 45° () 1 (B) tan 90 [ ]
1—(1) 1—-1 o
—— { }ﬁ —— — — 0
1+(1) 1+1 2
‘ag B/

sin 2A = 2sin A=A A2 (iii)
60° (D) ase () 30°  (B) 0°  (A)
sin2A=sin0°=0
2sinA=2sin0°=2(0)=0
<& Ay

2tan30° - ceseor
= (B). sin60°

(iv) | —tan” 30° (C). tan60°

(D). sin30°

Cinwr ) 1 — Tam =
S > >
_ _[, ~3 .~ NS
e 1 - 1 — 1 >
1 — — =
Ls E e =
— VS tan 60 -

<& o

_é }h”BJJ'Mtan(A -B) = 7= 0°<A + B £90%A>Bs/tan(A + B) = V'3 /,1-3
= 5
W

tan(A + B) = V3

tan{ A =+ B) = tan 60

— A+ B =60 ___ (1)
1
tan(A —B) = v
= tan (A - B) = tan30
= A -B = 30 ... (2)
LGS Ui
2A = 90
= A, =45

e leislr
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45 + B = 60
B =15

£A =45° and «B = 15°
—a{ﬁéﬂz&,m‘%lwgwc{w,wpfaiug%
sin (A + B)=sin A +sin B (1)
(i) sin(A + B) =sin A +sinB
A =30° and B = 60°
sin (A + B) = sin (30° + 60°)
= sin 90°
= 1
sin A + sin B = sin 30° + sin 60°

|+ﬁ=|+\;’§

2 2 2
sin (A +B)#sin A+sinB
-‘Luﬁ‘}guk%’
e FuSUaS sinoe oot i)

~« F%U40° < 0 < 90°.5 sin O

sin O = O

S 30 — — =45
sin 45° = \/IS = 0.707
sin 607 = é —= 0. 866
sin 90° = 1

-9509’4

a;_J‘”ﬁ:ﬁﬁqus 02202 (iii)

~e U FuUt0° < 6 < 90°.48(cosh

(iii) cos O = 1
cos 30° = é = 0. R66
COos 45T = 1 = . 7FO7F

S5° = = -
cos GO = ! = 0.5
=2
cos920° = 0
FE ol

sin 0 = cos0 2 L s Cde v

e E L LU 050 e & a1y

sin45° = cos45° = \/i
2
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sin30° = % #* cos30° = %

< A E o
: ’
- U:‘L-’/"'cm AiLA =(0° (V)
A 0° 1
cotA=%:>cot0°:%:6:N.D
o & o
é}‘)""xﬁ -1
tan 267 sin 1R®
cosec 31° — sec 59°(iv) cos 48° — sin 42°(iii) cal 64e (D cos 72 @D
tan 26° _ tan (90° — 647) . o i (000 _ 790
a1y SOT6eaT cot 64° sinl8 _ sin (90° - 72°)
cos 72° 72°
 cot 64° 1 () COS cos
o _ m ‘}O
cot &4 17
cos 72°

(IV) cosec 31° - sec 59° = cosec (90° - 59°) - sec 59° ) .
(Illcos 48° - sin 42° = cos (90° - 42°) - sin 42°
=sec 59° - sec 59°
= sin 42° - sin 42°

=0
I =0
,J/é_lal; -2
tan 48° tan 23° tan 42° tan 67° =1 (1)
cos 38° cos 52° —sin 387 sin 52° =0 (ii)

(I) cos 38° cos 52° - sin 38° sin 52° (I) tan 48° tan 23° tan 42° tan 67°

= cos (90° - 52°) cos (90°-38°) - sin 38° sin 52° - fan (907 - 42%) tan (907 - 677) tan 427 tan 677
= cot 42° cot 67° tan 42° tan 67°

= sin 52° sin 38° - sin 38° sin 52° — (cot 42° tan 42°) (cot 67° tan 67°)
=0 =M

= 1

_éfMJJA ;cc:'_,:sljnj la.-EiZAL,'L;F: stan 2A = cot (A — ]80}/(" -3

tan 2. = cot (A- 187)

cot (90° - 2A) = cot (A -187)

DO - 208 = A 18"
108 = 32
A= 3BS"

-A+ B =90°,J/2'-f_£’-_“.~:b";lan A =cotB -4

tan A = cot B
tamn A = tan (90° - B)
A= 90° - B
A+ B = 907

-é()hﬁjg;h;‘q_f:l}u lp_.géI-A:_)Lf,’ﬂsec 4A = cosec (A — 2{}"}/(' -5
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sec 4. = cosec (A - 207)

cosec (90° - 4A) = cosec (LA - 207)
Q0% - 4.8= A 20~

110 = S5A

n = 22

>

: B+C]
Si1n — = COSs — - 5
[ 2 2z s ugf:ljﬁ:‘ﬁABcwc;;IBmﬂ -6

K ABCeal S 2 A
LA+ 2B+ 2C =180°

2B + 2 C= 180° - =AM

B+ ~C . ZA
> = 90 >
. B+C) N A
sin | = :S|n| 90° — J
\ 2 J \ 2
- AN
*"\OSL
2 J

_,é:/:U;g)tur?ﬁ??{_;ug:f)c)y_uidlﬁﬂuIO":(sin 67° + cos 75° 7

sin 67¥° + cos ¥5°

sin (90° - 23°) + cos (90° - 15°)

= cos 23° + sin 15°

_gwf(!cot A tan Aslsec Acsin Auf.?(j‘/bfij? -1

cosec A = 1 + cot™ A
1 o 1
COSET ™ A 1 + cot™ A
Simn- M — !
1 + cot™ A
SIir M = & ! =
W+ cot® A
. \f] +cot” A
e baregt 2
. 1
SINA = —F——
Vi4cot™ A
sin A
tan A =
COSs A
s A
cot A = S92%
sin A
tam A — !
COT A

sec” A =1+tan” A
1
cot’ A
- cot’ A +1
~ cot’ A
Veot® A +1

cot A

=]+

secA =

FATHIMA SUHAIB,GUHS-SIRSI

Page 12




— = el O T 2 RS see A o oA —2
SuE s

cos A =
sec A

sin® A+ cos* A =1

sin® A= 1 - cos® A

B \/scc: A—1 Jsec® A —1
sec” A sec A
tan=A + 1 = secA
tan®A = sec ™A - 1

tan A = vsec’ A —1
|

COSA
COtA =1 = __SECA
sin A sec” A -1
secA
a |
Vsec® A —1
| sec A
cosec A =-

SinA sec’ A1
sin* 63°+sin”27°
sin 25° cos 65° + cos 25° sin 65° (ii) () cos’ 17°+cos” 73° ér’hﬂjﬁ 3

(i) $in25° cos65° + cos25° sin65® = 1 (As sin’A + cosA = 1)

=(sin28°)eos(90°-25) +cos25°{i (0" ) | ,, SSETSEEIIETAS

= sin25°)(sin 25° ) #(cos 25°) cos 25°) - [[:':2:),2 - if:g L
[C"Sz—’o]‘: - Si"f 27

= 5in'25° + ¢0s725° [sinm 73°] + cos® 73°

cos™ 27 +sin- 27°

sin- 73° + cos- 73°
1

1 (As siNnN“A + cosA = 1)
= 1

_éuié;rgfv@«"‘r%un%@rzé" —a

(i)9sec’A-9tan* A= @I (B)9 €8 )0
(i) 9 secA - 9 tanmn®a
= O (sec S\ - tanA)
= 9 (1) [As sec™ A — tanmn® A = 1]
= o

(i1) (1 + tan © + sec B) 1 + cot O — cssec B)=

A O (B)1 CH2 (ID)—1
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(iii) (secA + tanA) (1 - sinA) =

(1 = tanmn 86 = sec 8) (1 = cot 8 - cosec 8)
d sim © 1 Y d
:l 1 + S =
N cos O

Jl 1 cose_ 1
cosO J\ sim ©

~

sim O I

_  cosO +sin©O + 1 )
T l\ cos & Jl sinm O
(sinmn O + cos 9)2-(1):

sin S cos e
e+ =
sin 9 cos O
o -1
sin O cos ©

sin- © + cos-— sSsin O cos 9 -1

1 +— 2 sinmn OO cos

2sinmn O cos ©

sinmn O - cos O -1 l

_ —— - = 22
sin Ocos O
+§ Cry
AysecA B)-1 ()col” A (D)lan® A
=[ ! S'HA)(I—sinf\)
COS A COS A :
_( 1+ sin A J(l—sinA)
cos A
_1—sin" A cos” A
CcCOSs A COSs A
= cosA
¢§D 1
l+tanf AN ' sin® A
CGiwy 1+ cot™ A 1+tan” A . = cos> A
Ay sec™ A 1+cot” A cos’ A
(2) — 1 1 < 3
(C) cot= o (iv) sin” A
(D) tan A cos” A +sin” A 1
— cos” A _ cos” A
sin® A +cos® A 1
sin® A sin® A
sin® A -
= 3 = tan~ A
cos™ A

— RSP E L Pt s ip B e bl U S i s

> — cosO
(cosecH —cot®) = a=—cos
W) I + cosO

L.H.S.= cot0)’

(cosec ©

- 1 cosO )’

_sin© sin O
(1 —cos© N
. (sin©)”

(1 —cosO)” - (1 —cos©)”

- (1 7C(\~;()):
h sin” ©

1 —cosO

1—cos" 0 (1 —cos0)(1+cos) -

=R.H.S.

1 +cosO
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(cosecA+cotA)(2cosecA-2) _ (cosecA+cotA)(2cosecA—2)

cos A . 1+ sin A — D sec A
Giy 1+sin A cos A

cOsA . 1-+sinA
1+sinA CcOosA

rT..H.S. =

cos A+ (1+sinA )‘
(1+sinA )(cosA)

 cos"A+1+sin" A+2sinA
(I+sinA)(cosA)

sin“ A—+cos A+ 1+2sinA
(1 +sinA )(cosA)

o 1+1+2sinA - Z+2sinA
(1+sinA)(cosA) (1+-sinA )(cosA)
2(1+sinA >
— ( sin ) = = = 2 secA
(1+sinA)(cosA) cosA
e PREESS
tant cot 6

+ = 1 + secH cosecH
¢iiip 1 — cotd 1 —tan©®

a5 tan © : cot

L.HS. = -
Il —cot© Il —tan©
s o cos
cos 4 sin 6
1 cos B 1 sin o
sin© cos B
sin O cos O
- cos sin O
sinB —cosH cosB —sinB
sin 6 cos B
sin~@ _ cos-8
cos @(sin §—cos &) sin f(sin € —cos &)
. 1+secA sin? 4
iv) =
secA 1—cosA
i g 14 1 CcoSA+1
+sec
LHS = = —god = <A = cosA + 1
secA _—
CcosA CcosA

(1-cosA)(1+cosA) _ 1-cos’?A _ sin?A
(1—cosA4) 1-cosA 1—-cosA

cosA—sinA+1
V) —————— = cosecA + cotA
cosA+sinA-1

w.k.t,cosec’A =1+ cot?’ A

CcoSA—sinA+1
cosA+sinA-1

L.HS=

CcosA sinA | 1
N sinA sinA sind _ cotA—1+cosecA _ {(cotA)—(1—cosecA)}{(cotA)—(1—cosecA)}

cosA sind_ 1 " cotA+1-cosecA {(cotA)+(1—cosecA)}H(cotA)—(1—cosecA)}
sinA  sinA sinA

__ (cotA-1+cosecA)? _ cot? A+1+cosec?A—2cotA—2cosecA+2cotAcosecA
" (cotA)2—(1—cosecA)? cotZ A—1—(1+cosec2A-2cosecA)

_ 2cosec?A+2cotAcosecA—2cotA—2cosecA

cot? A—cosec2A—1+2cosecA

= cosecA + cotA = RHS

—1-1+2cosecA 2cosecA-2)
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1+ sin4

wi) 1—sinA

= secA4 + tanA

LHS = 1+sinA _ |(1+sind)(1+sind)  [(1+ sinA)?

1+ sinA _ 1+ sinA _ 1 sinA
1-sind (1 —-sinA)(1 + sind)

1—sinf4 Veos2A  cosA  cosA

cosA

= secA + tanA = RHS

sinf — 2sin3 6
t 2 cos3 8 — cos@

= tan®

sinf—2sin’ @ sin@(1-2sin? 6 sin@(1-2sin? 6 sin@(1-2sin? 6
LHS = = i ) - _smoazen ) _ smdA=2en 9 — tanf = RHS
2cos30-cos®  cosO(2cos?O-1) cosO(2(1-sin20)-1)  cosf(1-2sinZ @)

viii)(sind + cosecA)? + (cosA + secA)?> = 7 + tan® A + cot? A
LHS = (sind + cosecA)? + (cosA + secA)? = sin® A + cosec? A + 2 sinAcosecA + cos? A + sec? A + 2secA cosA

= (sin? A + cos? A) + cosec? A + sec? A + 2secA cosA + 2sinAcosecA

1 1
=1+ (1+cot?A+1+¢ 2A+2'A<—)+2 A(—
(1+4co an sind | — sec (secA)

=1+14+cot?A+1+tan?4+2+2

=7+ cot? A+ tan’? A = RHS

iX) (COSBCA A SinA) (SeCA - COSA) = tanAiCOtA

1 1
LHS = (cosecA — sinA)(secA — cosA) = (— — sinA) (—— —cosA)
sinA cos

A
(1 — sin? A) <1 — cos? A) _ (cos® A)(sin” A)

= sinAcosA
sinA cosA sinAcosA SHHIEOS
RHS = 1 o 1 . 1 _ sinAcosA AcosA
" tanA + cotA ~ sinA | cosA~ sin? A+ cos?2A 1 = Smacos
cosA  sinA sinAcosA
~ LHS = RHS
1+ tan% A (l—tanA)2 tan? 4
x = = tan
)1+cot2A 1—cotd
X 14+ sinA  cos?A + sin*A 1 .
1+tan“ A _ cosZA _ cos2 A _ cosZA _ Sin A —tan? A
1+ cot24 14 cos2A  sin2A +cos?A 1 cos? A
sin? 4 sin? A4 sin? A

5 1 2sinA 1 — 2sinAcosA
(1 - tanA) _ 1+tan’A—2tanA  sec®A—2tanA o524 cosA _

cosZ A _sinzA_t 2
1—cotA/ 1+ cot?A—2cotA cosec’A—2cotA 1  2cosA ™~ 1—2sinAcosA = cos?2A an
sin?4  sinA sin? A
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