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There is perhaps nothing which so occupies the
middle position of mathematics as trigonometry.

(TYaq: Feivfafq o sifalked afig &1 &z Tdl
orEr 78T 8, S 3GF! Heg Refq &1 T o qebl)

— J.F. Herbart (1890)
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I URehferd T IR 3 Ul ¥ Gefed 9 WGl (identities), T
Frenrfidta weafierd w71 ST ©, T w1

8.2 TreRIvTiad™ 3 Ut e
3= 8.1 H o fafv= feafgai & 7 o
GuehIoT BIS T HedT H g T
AEC B0 T THHU IS ABC o, SIHifeh
Tepfd 8.4 o f@mn M 2
Tel, £ CAB (1 | § HITA) Th =T BT A B
21 FTA S T IS BC F feafa W eam dfem) T A
TE S FI0T AT TR B T IS F EH F A e g
F TG Yo FEd €, YN AC FHH S A 3MeRT 8.4
[ 2 SR T AB, £ AT Th 9 €| 37d: 38 e
HIT A DI AT ol FEd T C
= T foh FMAF T W B0 CTH TN
qenetl 1 feorfd o= SR ®1 ([faw sl 8.5)
fuselt wemeti & o9 ‘e’ H Gehoudl i
% 9N H 7T HT gk &1 FET 3TF BH HHHI
s &t gonetl @ gefud F9 orul i, R
T PreRifad ST wed €, wRefa s Fr ¢ =
v s ABC (Sf@T sTfa 8.4) e Sl
WA%WWWW@W&W 3:"35&[8.5
foru w4 %

HIT A FHl TG S

T C I G el

. HITAH FEE Y1 BC
Z Al sine = — _A_C

_ RV AR e ST AB
Z ARl cosine = — ZA_C




194

T AR THE S BC

£ APl tangent = So" o qsm - AB
! B Gl _AC
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TP:ITIW@?Wsine@@ﬁ%%sinuﬂﬂ‘ﬁ{ﬂqﬁww
¥ Y B ol Gatag oh Wk SIS WHeR TeHe e (1581-1626)
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YT 7 W hifesdn 1 M A A1l M cosinus F1 ITTH TEAS T[T o
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sin A 3 cos A T A G181 1 W ¥ Bl © (&1 T feofd & 1 % awer 2 1)

IEY 9 B B IR dl C

mm:w&;tan,«_;aw FUTA F I
e eTuE 1 Fifs)

Tl : 3EU UaH U8 89 Uk HHHIUIA ABC T 4k
(3fEw eepfa 8.8)1

. BC 4
m,gﬂaﬂﬁ%ﬁﬁtanA:£:§ A = B
31d: A BC = 4k, 99 AB = 3k, ST&I k ¥F & B T

o9 URUNIRE THT W i W EH TE W el €
AC? = AB? + BC? = (4k) + (3k)* = 25k2
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11. ¥arEy for Frefeiad wem e € 1 o/ R0 Gfgd 379+ ST 1 gfte Hifsy)
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WAL AC= 42
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1 1 1
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SE, 31 TH 30° 3N 60° o Freprofada o
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| Hifh THAE BIYSl 1 Fedsh I, 60° e
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A9 A ABD = A ACD (F?)
Tgfag BD = DC
AR Z BAD = Z CAD (CPCT)

9 U 9% @ HHhd B TR

A ABD U THeIU 5191 € TST&eh1 Shiv1D THeh!ol B, 3R W&l £ BAD = 30°
3R £ ABD = 60° (Xf@u aepfa 8.15) |
S fo o9 S €, fop Brepiorfidi® erurl sl 96 S o fow ' By

T T g T B H AT Bl | Y, B FE HA o 1o AB =24
1

?ITO[ BD = EBC =da
AR AD? = AB® - BD? = (2a) — (a)’ = 3a?
3T AD = a3
BD a 1 AD a3 3
3T in30°= — =—=—_cos 30° = — = —~~ =2
Sin AB 2a 2 , COS AB 2a 5
BD a 1

tan 30° = E=m=$

1 1 2
3R 300 = =2, sec30°= ==
cosee sin 30° se¢ cos 30° /3

cot 30° = ! = \/g

tan 30°
H TR
AD 3 3 1
sin 60° = —=i=£,cos 60° = —, tan 60° = f3
AB 2a 2 2

60° = = see 60° =2 3R cot 60° = =
cosec = \/5 sec = cot = \/5
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0° 3T 90° & FreRroTiadt U

3T, BH 3@ T A GUHI0r Y ABC o HITA FI da dF

R BT foha W & q R 9% ¥ T @ W €, 99 3 C
fearfq & 101 A o BRI Sl W P Y9e uSd ©

(3fEu TRt 8.16) 1 SH-SE £ A B gl Sl €, of-ad

9T BC ! @al ¥ gl it €1 g ¢, fag B o fipe amar A B
ST ¥ SR s, W9 LA, 00 % HIH FrRe @ 9 £ qw  SUFd 8.16
AC o7 =@ B Wl @ S R AB® (fET emepfd 8.17)1

1

C
s oA A A
c o e o o
. P e
" ’l []
A B A B A B A B A B A BC

TR 8.17
e/ A, 0° o AU Tehe B @ aBC, 0 o STy ek o7 Sl ¢ a4
sinA—i—gwmoéwmfwﬁmww%| AR, 6 LA, 0°%h SFAAH

ﬁm%ﬁm%,aammmaﬁém%?ﬁﬁﬁmm%ﬁicosA—%amm:r
| & sy gdig B 2

TR Il § 76 39 TXfd o sin A 3R cos A HH IRIG HT Gehd
¥ ik A =0°, B sin 0° =0 31T cos 0° = 1 IR L B

TR WA W W BY I U BN R

in 0° 1 . .
tan 0° = i =0, cot 0° = . S o ot =&Y © (F11?2)
cos 0° tan 0°
1 1 . .
sec 0° = =1d¥ cosec 0° = — , 3R o' o uftwifia =& §1 ()
cos 0° sin 0°

3MET 379 g0 39 ffd ¥ @ fof £ A6 Trapivifidia sl o6 @ &
21 © ST A ABC 3 39 101 1 a9 I 91 [HAT Sl €, S/ qF 16 90°
& Bl SN £ A SH-SIE 9l 8l Sl §, £ C a9-o DIl Bidl Sl B 37d: TR
arett feafa 1 wifd 9STAB &1 et 0 gl St 81 765 A, f9g B o e g
S ® SR, 3 W S L A, 90° o Tty e o S ®, @ £ C, 00k
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Atk fahe 31 S € @R 9ISl AC ST BC o 19 @[T Fordt &1 <t @
(3fET aTepfd 8.18)1

C C C C C
A A AB A :I
A B “A B A “oxB AP

3TTFTT 8.18

e £ C,0° o 3Fcatiren e Bl © i £ A, 90° o Srcafeeh fehe 81 S
2 R S AC N ol B Sl €, S YN BC ®1 IW: sinA, | % A
e &1 S @ SR, S £ A, 90° % 3Fcafueh fepe Bl ®, dd £ C, 0° %k
srcaferh Fehe @1 Sl @ IR SN AB @ [ @ Sl &1 37d: cos A, 0%
Tt e 81 S Bl

Id: BH I URWITG i € : sin 90° = 1 3T cos 90° = 0

3@ g F TE 90° % o BrepvifdE oUW W ©?

e B9 qia e o fofy wh @Roll 8.1 o ®9 H0°, 30°, 45°, 60° 3R 90°
o |t SaRvifdE STl o 7 9 Sl

WO 8.1
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feoroft : Sude ARl W 319 <@ Tehd € o S-S £ A T W 0° | 90° ek
TGN Sl €, sin A T |0 W Sgeh? | € Sl € 3R cos A 1 HH | § HShT 0 8l il

2l

3T, 379 TH FS IS T SR i RO # KT T A oF FA7 i
e i
IETETUT 6 : AABC H TSE®HT HI0T B THHIT T, A
AB =5 cm 3R £ ACB = 30° (3fET a1ehfa 8.19)

qeTstl BC IRAC &1 wiarsdl o i 5cm
T : S BC 1 @ 910 & o faw g9 39 0
Fride ou @ o e BCeR @ g C
ST AB Bl| Fifeh BC FI01C &1 el 9T 8, 3R 3TeR{e 8.19
AB IV C 1 @ 9ST §, gEfQ
AB _
BC = tan C
5 1
319‘“%{\ B—C:tan30:$
SEeEt BC = 53 cm W BT 21

TAMAC HI T8 T & o Q. gq
sin 30° —% od ® (F?)

o

1
e 2 AC
aTeriq AC = 10cm

N

M T fF R o ST | 90 ST i das 9 i o fau fasked
% &9 § 3H UEUNRY TN hi AR H Tohd o,

31iq AC= \/AB2+BC2 =\/52+(5\/§)2 cm = 10cm
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IETET0T7 : APQR W, FSeRT HI0TQ T
g (RfEm smepfa 8.20), PQ = 3 cm 3R

~

6
PR=6cm?| £ QPR 3 / PRQ T SIS 3cm -
7ol : Teo 831 8 PQ =3 cm 3R PR = 6 cm o R
p
—— PQ_ iR 3TTeRTe 8.20
PR
, aro ot
Sin = 6_2
I Z PRQ = 30°
AR, HieT Z QPR = 60° (F?)

AT & I8 3@ Thd € T af% T GHAH BHYS B TH 9o SR FE TH
3T 9N (S A @ =3 HI0 B A hlE Tk 0 &) TG &, @ S F oW
e IR 0 T fRT S TeRd 2

. 1 1
BE'I%TUTS:?Jﬁsm(A—B):? cos (A+B)= 530°<A+B£90°,A>B,FﬁA
SR B T TS

%ol : FIfh sin (A— B) = —, 39T, A—B=30° (F?) (1)

—_ [\)l,_‘

aﬁ?,aﬁﬁﬁcos(A+B):5,wﬁE,A+B:60° (F1?) )
(1) 3R (2) i B HH W BHA =45° 3R B = 15° Yl el 2

YTl 8.2
1. ffafeq & am e :
(i) sin 60° cos 30° + sin 30° cos 60° (i) 2 tan®45° + cos? 30° —sin? 60°
(i) cos 45° W) sin 30° + tan 45° — cosec 60°
sec 30° + cosec 30° sec 30° + cos 60° + cot 45°

5 cos® 60° + 4 sec® 30° — tan> 45°
sin? 30° + cos? 30°

V)
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2. 9 faehed gfHU 3R oo faesmed o1 siifacr difsm:

2 tan 30°
1 + tan® 30°
(A) sin60° (B) cos 60° (C) tan 60° (D) sin 30°
_1-tan® 45° _
(i) 1 + tan® 45°
(A) tan90° B) 1 (C) sin45° D) 0
(ii) sin 2A =2 sin A T Fcd Bl €, STelieh A T €
A B) 30° ©) 45° (D) 60°
] 2 tan 30° %
(iv) 1 — tan® 30° ’
(A) cos60° (B) sin 60° (C) tan 60° (D) sin 30°

3. Aftan (A +B)= /3 ﬁ?tan(AB)=%;O°<A+B£90°;A>B?ﬁ A SRB &1 7
M i)
4. 9aEU & Frefafed § ®H-%F 90 € 91 389 €1 FRo1 Fied o0 SW S e
Hifer)
(i) sin(A+B)=sinA+sinB.
(i) 0 g5 B & Wsin 0 o wH A off gfg B B
(i) 0 W ghg e o WY cos 0 & A W off g B B

C
(iv) 6 o gt THl W sin 0= cos
v) A=0° T cot A TRITEG &l 2l
8.4 UTeh ThHIUT o FrenroTiidta stuTd
SATIRT AT AT fo <1 IO 1 qXk IV O HET A B
ST © STEfeh SeRT 91T 90° o &[e BIdl Tl AT 8.21

A ABC ¥, fSTHeT 101 B GH®IU €, 91 39l TRk vl 1 &I 9 @
wedr § (fEu emHfa 8.21)1

Hifh £ A+ £ C=90°, 3T: TTH Tk IV &1 Tk JH o ¢ §F S
EED

) BC BC
s1nA=A—C COSA:A_C tanA=E

AC AC AB M
cosecA=B—C secA=E cotA=E
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3T, 316 BH L C=90°— £ A o T s1ua forg|

gfaen o faw 89 90° - LA TIH W90° — A @
HI190° — A T THHE ol X Hel= sl 1 B2

M 2@ TR AB HI0190° — A 1 TH[@ 9ST € 3R BC Hel™ 9T 21 31a:

000 AB . BC . AB
sin (90 —A):A—C, cos (90 _A):A_C’ tan (90 —A):%

(2)
AC AC BC
cosec (90° —A) = AB’ sec (90° - A) = BC’ cot (90° —A)= —

AB
Ad (1) 3R (2) o AU B! gl S W eH T8 U § foh
in 90°— A) = 2B _ s A sk o_ay= 26 _ g
sin (90° —A) = AC =Ccos A cos (90° —A) = AC =sin A.
R tan(90°—A)=];—A?ZCOtA,cot(%"—A):]?—Ag:tanA

AC AC
sec (90° —A) = BC =cosec A | cosec (90° — A) = B =sec A

Sd: sin (90° — A) = cos A, cos (90° — A) = sin A.
tan (90° — A) = cot A, cot (90° — A) = tan A
sec (90° — A) = cosec A, cosec (90° — A) = sec A

Sl HIT A o |t " 0° 3R 90° o W= fed B 9dRT R Ag A= 0° A
A=90° R @] B © A1 7L

fewut ; tan 0° = 0 = cot 90°, sec 0° =1 = cosec 90° #R sec 90°, cosec 0°, tan 90°
3R cot 0° IR &l %I

3EY 9 T B IR @l

saterurg - 208 o o Femfen

cot 25°
T o T B SMd & TR cot A= tan (90° — A).
Ad: cot 25° = tan (90° — 25°) = tan 65°
7ot tan 65°  tan 65° _ |

o cot 25° tan 65°
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SETETOT 10 : A% sin 3A = cos (A — 26°) @1, S&l, 3 ATsh = 01 € df A 1 AH
q whifa)
& : 98 T & g3m € o sin 3A = cos (A — 26°) (1)
FifE  sin 3A = cos (90° — 3A), TAFAT &H (1) I 3@ &9 ¥ fo@ THhd 7

cos (90° — 3A) = cos (A — 26°)
iR 90° — 3A SRA - 26° Hl & = 0T 7, THlAT

90° ~3A = A - 26°

e A=29° W Bl B

SFETETUT 11 cot 85° + cos 75° i 0° AN 45° o o= o HIU o THhIOMHAE
U o USl § e il
&l : cot 85° + cos 75° = cot (90° — 5°) + cos (90° — 15°)

= tan 5° +sin 15°

yoTEEt 8.3
1. F=fafad &1 99 e

. sin 18°  tan 26°
@ cos 72° (i) cot 64°

. femny fa
(1) tan48°tan23°tan 42°tan 67° =1
(i) cos38°cos 52°—sin38°sin 52°=0
. A% tan 2A = cot (A — 18°), ST&T 2A Tk = HI0 &, Al A 1 HH A HifeQ)
. AT tan A =cot B, @ Tog =T R A + B =90°
. A sec 4A = cosec (A—20°), STel 4A Teh =7 0 €, df A 1 9 A1 Hifs)
. A A, B3R ¢ IYSIABC & efaanior e, df fRa@my

, (B+CJ A
S = CO0S —
2 2

7. sin 67° +cos 75° I 0° 3R 45° % = & Hivll o Frepiofaeda erqawdi o w3 § =1
it

(iii) cos48°—sin42° (iv) cosec31°—sec 59°

[\°)

S W A W
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8.5 Freriuriudiar wdwfieRd

3MYHI A% B foh Th THIRIUT i Th HadHeh] ad A
el Sl & Selfeh 98 Heifed =7 oh gt wHi o oy
A Bl S YR Tk hI0 oh TAROHdE ST 9
Hefd GoaafaeT 1 enluTiidte gaafient e S
Bl Sl Fg Gafed 0 (HION) oh Gt " o forw
T el B

T 9, B9 U P geiatye fag wi C B
SR TEE W S IE P w0 82
# fag & § H4

AABC ¥, S| B W WH&I0T & (IR Tt 8.22)

B I U © AB? + BC? = AC? (1)

(1)% T 8 1 AC2 ¥ 9 < W g4 I8 W Bl @

AB®> BC? AC?

+ =
AC?  AC? AC?

ABY (BCY [(ACY
gl — | +|—=| =|—=
AC AC AC
31Aq (cos A)? + (sin A)> = 1
31Aq cos® A + sin? A = 1 2)

78 Tl A o fTT, S8l 0° <A< 90°, T Bl ©| 37d: I8 Teh IehlvHd
g B

IR, 379 B9 (1) H AB? & 9 §| T+ W W T8 I Bl ©

AB> BC? AC?

AB? i AB?>  AB?

()

DG 1+ tan’ A = sec’ A 3)



Trerrofafa =1 o= 211

F g GHH, A=0° o U G 22 &, 98 T 21 M T8 A = 90°
o fau off 9 82 A=90° o TT tan A 3R sec A TR &1 21 31@: (3),
T g A oh foIT §cF BIaT §, ST81 0° < A < 90°

AMET e I8 <@ foh (1) HIBC2 QW 90 4 W gH o1 Ui Bl 2l

AB* BC? AC?
>t 2 2
BC® BC BC

ABY (BCY (ACY
— + | —— - | —=
s (5e) +(5¢) - (56
37T cot?’ A + 1 = cosec? A @)

WWWAzooa?WcosecAﬁ?cotAQﬁﬂTﬁﬁqﬁ%I 34?[:@
et A o foIU (4) T B © ST 0° < A < 90°

1 ToHHHIS h1 TAN Heh oH Ui IRUHAE ST i 3
R S & TR § oed R Fahd @ o1eiiq g HE T U J
B, @ BH 3 BepiihdE eul oF W ot W Y Gehd 2l

ST BH I8 <@ o o GeEiHenal 1 TN ileh 39 BH hd T T
W%Iﬂﬂ?ﬂﬁ"i%ﬁtanA—%ﬁﬁ%lﬂacotA—ﬁ

. 1 4 2 3
Fifh sec? A=1+tan? A= 1 +—=—, sec A= —,3ﬁ'{cosA: £
303 V3 2

ﬁ?,wﬁﬁsinA: 1—cos’ A = 1_§=l.$H?1QcosecA:2
J1- cos i)
WIZ:WCOSA,tanAﬁ'{seCAQﬁSinA ED ‘thf Y e hifemu|

T : Hifh cos? A + sin? A = 1, SHfATT
cos? A= 1-sin? A, 31941?[ cos A=t 4/l —sin’ A
TE TE I Bl € cosA= Jl-sin®A  (F?)
sin A sin A 1 1

Ad: tan A = =T =
cos A \/l—sinzA cos A V1 sin? A
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JETEI0T 13 : T9G HINT T sec A (1 —sin A) (sec A + tan A) = 1
8 :

) 1 . 1 sin A
9H Y& =sec A (1 —sin A)(sec A+ tan A) = cos A (1-sin A) cos A + cos A

(1-sin A)(1+sin A) 1-sin® A
B cos’ A cos’ A

cos’ A 1 -
" cos’ A = <

cot A—cos A cosec A —1

3T 14 : Tog wifSw fR cot A+cos A cosec A + 1

cos A
t A ——cos A sinA_COSA
co -
Bl dMH U&= =
cot A+ cos A cosA
———— +cos A

sin

cos A .1 -1 .1 -1
sin A sin A _cosec A —1

- +
cos A .1 1 .1 ‘1 cosec A +1
sin A sin A

IETETUT 15 : HAGHRT sec20 = 1 + tan20 /T JAT Hleh o5 Hifvw f&

sin CcoS 1 1

— g e

sin cos 1 sec tan

&l : FiTh B sec 0 3R tan 0 W Taiferd FeGiien Ygad Al 8, THAT 3BT
TH Ha9 Ugcl GeEidenT o oF U8 oh Y 3N L i cos O W W THT A U
qﬁseceaﬁ'{tane o T8 H ®Udd Hil

sin® —cosO+1 tanO—1+secO
sinf+cos0—1 tan0O+1—-secHO

9H 98 =
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(tan O +sec ©)—1  {(tan O + sec 0) — 1} (tan O — sec 0)

(tan 0 —sec 0) +1  {(tan © — sec 0) + 1} (tan 6— sec 0)

(tan? 6 — sec” ) — (tan O — sec 0)
{tan © — sec O + 1} (tan6 — sec 0)

—1—tan 0 + sec O
(tan O —sec 6 + 1) (tan 6 — sec 0)

-1 1
tane—sece_sece—tanej

S fiag 1 S el erafad welafieRT @1 < ua @

[

w

i N

yy-Taet 8.4

. TreRIoTfirdt™ STumi sin A, sec A X tan A%l cot ATh TRl § =k whiferq)

/A 3T R BRI STurdl Hi sec A % TR H faf@u)

. A fenifera :

_sin® 63°+ sin® 27°
@ cos?17° + cos? 73°

(i) sin25°cos 65°+ cos 25° sin 65°

. T fawe 9FTC SR ST faen # g FfET :

() 9sec® A9 tan’ A ISR &:

A) 1 B) 9 © 8
(i) (1+tan©+secB)(1+cotb—cosecO) IS 2
A) 0 B) 1 © 2
(iii) (sec A+ tan A) (1 —sin A) SR 2
(A) secA (B) sinA (C) cosec A
2
@) 11 : tcac:lt2 i &

(A) sec’A B) -1 (C) cot? A

D) 0

D) -1

(D) cos A

(D) tan* A
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5. Trefefaa gdafie fag wifs, el o o, fes fog =ik aifyd 8, =
FHIT R

1—cos 6

(i) (cosec O —cot0)*= T 4cos 6

A l+sinA
Gy 88 L TFSIA 5 ec A
1+sin A cos A

tan 0 cot O
(iii) + =1+ sec Ocosec O
I-cot® 1-tan©

[EoRd: =S ol sin 0 3 cos O o TaI ¥ fafin)
l+sec A  sin’A
™) TecA  1-cosA
[Eokd: oTH &l 37T <A1 Y&l ohl STeTT-STe Tl shifeu|]
(v) FAHMHHT cosec? A =1 + cot? A Tl &N FHIH

cos A —sin A +1
cos A +sin A —1

fl+sinA
i ———— =sec A +tan A
(Vi) 1 —sin A

. sin®-2sin’0
(i) ——=————=tan 9
2cos’0 —cos O

cosec A + cot A

(viii) (sin A+ cosec A)>+ (cos A+sec A)> =7 +tan’ A+ cot? A

1
tan A + cot A

[EoRe : 9 &7 3R <A1 & o STeT-3TeTT TTel Shifory]

1+ tan? A B 1—tanA2 ,
1 + cot’A 1 —cot A = tar’A

(ix) (cosec A —sin A)(sec A —cos A) =

*)

b
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8.6 AT
TG ™ o, oqe Frefafed s w1 stere fwa 2
1. GEH s ABC H, FTqah1 i1 B GHAI T,

sinA= A : 99 »cos A = A f‘ !
HI AR TEE sl

tan A= -
0T AT Hel™ ST

sin A

1 1
2. cosec A=——;sec A=——;tan A = »tan A =
sin A cos A cot A cos A

3. I T =I HIV &1 Tk HROHAE SO I &, @ IO o Y Seproriada
U Terl | T T S wehd B

4. 0°,30°,45° 60° 3T 90° o HIv o Freproifisdta sari & A

5. sinAdTcos AT AF Heft off 1 T 31fires &l BIaT, SEfh sec A AMcosec A HT AH
a1 § Afues o 1 o Se B B

6. sin (90°—A)=cos A, cos (90°—A) =sin A;
tan (90° — A) =cot A, cot (90° - A) =tan A;
sec (90° — A) =cosec A, cosec (90° —A) =sec A.

7. sin?A+costA=1
sec? A—tan?A=1 T8I 0° <A <90°
cosec? A=1+cot? A ST&I 0°<A <90°



