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

(GYea: GFeivfafa & sifaled wforg &1 &I o9t
vEr 8t 8, S 39HT g RRYfd &1 T o qFl)

— J.F. Herbart (1890)
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[J A °hT tangent =

[0 A <hT cosecant =
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U ARl cotangent =
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i PQ = 24 cm 3R 0OQ = 1 + PQ = 25 cm

7
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Farsu fon Frefefaa wem gor € =1 /e SRor afgd 701 ST w1 gfte Hifem)

() tan AT HH T | § &Y gl 2|
(i) T A o fRE 9 F AT sec A=
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cos 45° =
tan 45° =
1 1
AR cosec 45° = , sec 45° = - =2, cot45° = =1
cos 45 tan 45°

30° 31 60° o Frepivriinda U A
TN, 379 TH 30° 3R 60° o FHpvifda 1w
TRefad & TH THeg S ABC W fa=R 30
F Hifh THAg S HT I=H I, 60° I o0
B, Tt DA=0B=0C = 60° B D ¢

A ¥ 91 BC W od AD Sifere (2fEm siefa 8.15)1 TR 8.15
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A9 AABD OA ACD (F?)

gafaT BD = DC

AR 0 BAD = 0 CAD (CPCT)

o9 39 9% 3@ Hd § foh:
A ABD e HHeh01 F515fst @ fSi@ept oD ®@ehio 8, 3R S&i O BAD = 30°
3R O ABD = 60° (3f@u a7ehfa 8.15)1

St fop 3 W €, TR R erul ®1 W S o fog ed B
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GEl BD = EBC =a

R AD? = AB? - BD? = (2a)? - (a)? = 3a?
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By _ 43
4B 2

A sin 30° = , cos 30° =

BD a 1

tan 30° = E_ﬁ_ﬁ

1 1 2
AR 30°= =2, sec 30°= ==
cosee sin 30° se¢ cos 30° /3
1
cot 30° = = \/5
tan 30°
TH YRR
sin 60° = A—D =£ =£, cos 60° = l, tan 60° =
AB  2a 2 2
cosec 60° = sec 60° =2 3ﬁ'{ cot 60° =
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0° 31T 90° & TreRIuTiiT STUE

3T, B9 3@ T Al THahivl fIST ABC & HIVIA ! 09 dh

IR B foran T <& q T g 3= = e 9 @, 99 59 C
fearfa § ®I01 A o BEpIHdE SO W N 99E S @

(3f@T eMeRfd 8.16) 1 SE-S O A Bl el Sl 8, a8-od

ST BC 1 el &H gl st 81 fag C, fag B o fepe e A B
S @ SR 3 |, S 0A, 0° o IR e B a1 © ae T 8.16
AC TS =l € Sl ® S TR AB® (fEw emepfd 8.17)1

1

C
A . . .1
~AC o o o o
T e
A B A B A B A B A B A B

3TTeRTd 8.17
S A, 0° o e e gl @ 9@ BC, 0 o Aafys e o S 21 a«
sinA= 1 TH 0 o ST e 31 STl g1 3%, S O A, 0°% Tafus

e B 2, 99 AC ST 9 Bl © S fF ABEIT © SRcosA= I HH
| & ofcIfu® 999 B B

T WEIal 9 89 39 fufd Hsin A 3 cos A % HH GRHIfd #T Td
& S A =0°, B sin 0°=0 31T cos 0° = 1 IR @ 2

T TN FE W TH A W B o
tan 0° = =0, cot 0° = S for aftenfya =2 @ (F?)

sec 0° = =1 d cosec 0° = 3R =g off uftafia &1 21 ()

3MET 279 &9 39 feorfa o 3@ fh 0 Ao Frhiviidia s1quml o @t &/
EIl B Sk A ABC o TH 101 ! el b &g {31 Sl &, S oo Teh 90°
& Bl S 0 A S-S 91 Bl Sl €, 0 C 98-a9 Bl Bl Sl 81 374 SR
arett fearfd st wifd ISTAB 1 Aarg & Bl St 21 fag A, fog B & fepe g
S ® SR, 3d W W& 0 A, 90° % AAfush ke o S €, @0 C, 00
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scfyes fehe o Sl @ IR ST AC ST BC % ©1¢1 o9 GOrdl 81 Sl ©
(3 smepfa 8.18)1

C C C C C
A A ':'.AB A L .JB
A B “A B ‘A “A B A

3TTRTd 8.18

&0 C,0° o 3Tcaies e gl ® di 0 A, 90° o Sfcatursh ek 81 STra
2 3R 9o AC o9 & B W €, S YSTBC ®1 3@: sin A, | o STfush
fepe B ST € 3R, S 0 A, 90° o 3ffues ke g 8, @d [ C, 0° ok
IFeafeeh fehe B Sl @ SR ST AB OO I € Sl 1 3Td: cos A, 0 %R
st e 81 S 2l

3d: Y I€ YNNG HTd € : sin 90° = 1 30T cos 90° =0

e T A T 90° o I FrRivfdE U T i ©?

9 B9 a Hed o fou W WROM 8.1 @ WY | 0°, 30°, 45°, 60° 3R 90°
& gt HemfdE Sl & T 9 B3

WM 8.1
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feoroft : Sudea arolt 9 o9 3@ Hehd & fR S-S O A T |1 0° W 90° Tk
TG Sl €, sin AT I 0 H w@ehd | 81 Sl € 3R cos AT 7 1 § TZHL0 & Sl

2l

3T, 376 TH S SR oiehl SR HI IR ¥ KT 70 7F o 947 i
YRR &
m6:AABCﬁ r\’IHq')l h[UT B HHN[U] %, A
AB =5 cm 3R 0 ACB = 30° (T a7ehfa 8.19) |
STl BC 3RAC &1 fagal a1 il 5cm
e : Sl BC 1 @a8 ¥1d & o faT g9 39 . 30
i sTa # o fore BC #it @ ¢
ST AB Bl| Fiifeh BC 101 C & Fel 9T 2, 3R 3JTeRfd 8.19
AB &IV C # HH@ N ¥, THfeT

= tan C

i

2+ BC? =4/5% +(53)2 cm = 10cm

31 = tan 30° =
o BC = cmWW%I
qMAC hI T8 T o o foaw &q

sin 30° = GG (F?)

ERIN| -

HAIq AC= 10cm

=M AT fF IR 6 [ | TG ST H darE Jd kA oh fag fosken
% ®9 § g9 UBANRE JHI hl AN HT Fhd o,

Frfq AC =
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SETET0T7 : APQR H, TSIEahT HI0TQ THSI

2 (RfEu smepfa 8.20), PQ = 3 cm 3R

6
PR =6 cm 810 QPR 3R [ PRQ T Hiferm) 3cem -
W:W@@T%PQ=3cm3ﬁ'{PR=6cm 0 R
P
THfAY PQ _ sinR 3TTeRTd 8.20
PR
a1 sinR =
¥ 0 PRQ = 30°
AR, zEfey 0 QPR = 60° (F?)

AT Tef TE @ Thd € TF AR T GHS S w1 T o0 3R HE TH
= AN (S A AT IO BN A HE T S B A0 e, d BIYS T 3w
¢ 3R 101 T TRy S wehd 2

SEETOTS - AR sin (A—B)=  cos (A+B)= 0°<A+B<90°,A>B, A
3R B 36 e

ol : IR sin (A-B)= 38T, A-B=30° (F?) (1)
AR, i cos (A+B)= ,THTG A+B=60° (Fi?) )

(1) 3R (2) i B HH W BHA =45° 3R B = 15° Wl el 2

YyATEEt 8.2
1. frefafas & 99 fifau

(i) sin 60° cos 30° + sin 30° cos 60° (i) 2 tan*>45°+ cos? 30° —sin? 60°
(iif) (@iv)

V)

$inckBeon
Bee300%i1c0
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2. T fashey g iR o1 foered o1 siifae difSw:
2 tan 30° _
! 1 + tan® 30°
(A) sin60° (B) cos 60° (©) tan 60° (D) sin30°
(i1)
(A) tan90° ®) 1 (C) sin45° D) 0
(ii)) sin 2A=2sin A 79 HH Bl 8, Seleh A TR 2
@ B) 30° ©) 45° (D) 60°
(iv) EHC IS
(A) cos60° (B) sin 60° (©) tan 60° (D) sin30°
3. df€tan (A+B)=  @tan(A-B)=  ;0°<A+B90°A>Bdl A3RBH HAH
M hifa)

4. =arey for fFrefafed § FF-%6 9 € 91 o0 1 R0 gied o7 W S g

FBan305° i

m - (i sin(A+B)=sinA+sinB.
. (i) 0¥ 9fg & % WeIsin 0 & A § < Ifg & )

O
g (i) © W I e o WA cos 0 & AA H F gfg B B
(iv) © o |t AM W sin B = cos O
(v) A=0° T cot A TRta &l 2l

8.4 Q¥eh IV o TreRtuTiida o1uT
3TM9eh! A BT foh J1 IV 1 Lk IV 09 8l A B
Sl @ Sefeh SehT AN 90° o SIe Bl @ JATeRTd 8.21

AABC ¥, fSTgah1 HI01B THAI &, F1 TR Xk HI0l &1 w1 9 K@i
vedl & (IfEy emeRfa 8.21)1

FHifh DA+ 0 C=90°, 31: T Tk HIUI 1 Tk JH o 21 §H S
g f®

sin A= cos A= tan A =
(1)

cosec A = sec A= COtA =



208 TTford

3T, & THOC=90° -0 A o Trpmiada sua foad|

gfaem oh faT §990° - DA S ¥ W90° — A fa@
HIU190° — A 1 TH@ ST 3R Gerd ol 1 Bi?

M WM R AB HI0190° — A 1 TH@ IS € 3R BC Hel 9T 21 31a:

sin (90° — A) = , cos(90°—A)= , tan (90°—-A)=
)
cosec (90° —A) = , sec (90° —A) = , cot(90°—A)=
d (1) 3R (2) o U HT gl L W W T8 U § T
sin (90° —A) = — cos A 3 cos (90°—A) = = sin A.
BC
3R tan (90° — A) = L cot (90° —A) = ——— =tan A
90° A—E—cosecA 90° A—ﬂ—secA o
sec (90° — )—BC , cosec (90° — )—AB Hﬂg:; A
Ad: sin (90° — A) = cos A, cos (90° — A) = sin A. U
0
tan (90° — A) = cot A, cot (90° —A) =tan A B
sec (90° — A) = cosec A, cosec (90° — A) = sec A

&l HIT A o |t TH 00 3R 90° o wtw fied §1 aaru R aw A=0°7
A=90° R AN B ¢ = e

femutt : tan 0° = 0 = cot 90°, sec 0° =1 = cosec 90° 3ﬁ'{ sec 90°, cosec 0°, tan 90°
3N cot 0° TR & 2

3T 376 BH F IR o

Sarevor g : B8 o g frewfer)
cot 25°
T o T B SMd 8 TR cot A= tan (90° — A).

3d: cot 25° = tan (90° — 25°) = tan 65°

ERIN| -




sn[I&% CO

COf|

costaz

o o o

Sreprortafd 1 9= 209

SETETUT 10 : AR sin 3A = cos (A—26°) B, &T, 3ATH A &0 T @ A HT °F
A it
&1 : T8l 98 T g3 ® T sin 3A = cos (A — 26°) (1)
ik sin 3A = cos (90° — 3A), 3AFAT gH (1) ! 39 ®9 ¥ fa@ gHd €

cos (90° — 3A) = cos (A — 26°)
iR 90° — 3A SRA - 26° <Hl & = HIT B, THIAY

90° ~3A= A - 26°

e A=29° W@ Bl 2l

IETETUT 11 ¢ cot 85° + cos 75° Tl 0° 3N 45° o &= o IVl o THRIOTHAS
3T o YRl § el il

B : cot 85° + cos 75° = cot (90° — 5°) + cos (90° — 15°)
= tan 5° +sin 15°
gyl 8.3
1. Tr=fafEa =1 71 fFehifera:
@) (i1) (iii) cos48°—sin42° (iv) cosec31°—sec59°
2. femry fw

(1) tan48°tan23°tan42°tan 67° =1
(i) cos38°cos52°—sin38°sin52°=0
I tan 2A = cot (A — 18°), S& 2A Tk = 10T &, A A 1 WM T TS|
7 tan A = cot B,?ﬁ fas afrﬁnz fRA+B=90°
It sec 4A = cosec (A—20°),T7|%5f 4A Th —d Eqwl %, q A T HE [ Tﬁﬁl’QI
IfE A, B 3R C BIIABC o 3fq:eniol &, ot fxamsy f

AU S

7. sin 67°+ cos 75° i 0° SR 45° o <= o oM o BrerIofadia Tumal o waf ¥ =t
HifsTul
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8.5 Tremurficiar weafienTd

USR] AR BN foh Uh THIHIOT i Th TAGHERT a9 A
TN ST B Selfh Jg Geitdd =7 oh Gt Wi o oIy
T B T URR TH HI0 oF RO STl o
efud gdafs &1 FeroTiudia adafaent we1 s
21 Safer w8 Gafird o (Hn) o gt "7 o ferg
T Bl B

3G 9 H, B9 U Srahvifida geafye fag s C B
S TEE T o S Bt wdete | T 822
=+ fag @ ° a1

AABCH, St B TH&Iv ¢ (fw smepfa 8.22)

T 98 WW © AB? + BC? = AC? (1)
(1)eF Yo I8 1 AC2H 9 39 W &Y I8 W Bl ©
_AC?
- AC?
a =
31 (cos A)? + (sin A)> = 1
ERIN| cos? A + sin? A = 1 )

Ig gt A o AU, ST 0° <A 90°, | Bl 21 37d: T8 ek A0
ety 2

3, 379 TH (1) AB2 ¥ 9N ¢| UH HE W eH I8 W Bl ¢

AC?
T AB?

a =

3:[94'T?L 1+ tan’A = sec? A 3)



~

rerroifd w1 9= 211

F g GHIH, A=0° o AU G 32 B, 9% TA B F T8 A = 90°
o fou off W7 82 A=90° % TOIT tan A 31X sec A IRWIfE =& 21 2m@: (3),
T8 gt ASh T 9 g 2, SRl 0° <A < 90°

HMET g4 98 <@ T (1) HIBC2 Y 97 4 W g4 1 9 Bl 2

_AC?
BC®
31 =
3194'T?L cot’ A + 1 = cosec? A 4)

o AT fF A=0° & fU cosec A 3T cot A aRwfid =&t 21 ord: tQ
aft A % U (4) T B ® SR 0° < A <90°

31 WEEHHE HT WAN Heh W YAS THROMHGE UM H

ﬁﬁv@ﬁaﬁmﬁﬁﬁwmm%wﬁﬂﬁﬁ@wm

BERGR oy 4 | % M @ R EEd B
SABOH 4 2 cos A 1—sm2A
3T BH I8 2@ foh =7 Gaaibest &1 TN *ieh 39 B0 % Td T

Hhd Bl HH AfC B tan A= TG 81 T cot A=

FAR sec? A= 1 + tan> A = sec A= ,3ﬁTcosA=
3ﬁ'{, TR sin A = . 29T cosec A =2
3alglul 12 : \’ﬂj}lldl’ Ccos A, tanAﬁ'{secAaﬁ sinA oh tR)f Y e hifeu|
ET*[W%F cos’A+sin?A= 1,59 oTq

cos? A= 1—sin? A, 31 cos A=
T I8 W Bl B cosA= \1-sin?A  (F?)

sin A

HAd tan A = =
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FETEY0T 13 : Tag HINT o sec A (1 —sin A) (sec A + tan A) = 1

T
) a1 0 . g 1 sin ALl
9 98T =sec A (1 —sin A)(sec A + tan A) = G———0( = sin A)Q +—]
[cos A Jcos A cos A
cosZA:1 o
"~ cos’A = AE
AT 14 : (o5 SIS R
‘A A C?Si—cosA
T AW T = — A+°OSA:22A
cot A cos L toos A simt-Ghir oo
sSin sm&_'_'_m
H g0 1
cosAg-—~-1g g~
pin A O_0OsinA O _cosec A-1 _o
= = =T 9
o1 g o 1 cosec A +1
cosAg——+1g O +
FInA [ [OsinA [

SSTETUT 15 : GaGHehT sec?® = 1 + tan?® 1 T ek fog =ifsw f&

Tl : ATk e sec 0 3R tan O W Helferd WAGiHeh W HEH €, SHY MY
Y Ty UgH GediHeh o aTH U o 319 SR B i cos 0 W AN T 19 T
Elﬁseceﬁ'{tane o TS H ®YdRd il

M e =
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S fog #1 S el eifya geafieRT %1 3 U 2

goTacit 8.4
1. ﬁaﬁﬂﬁ?ﬁa 313‘Tl?ﬁs1nA secAﬁTtanAﬁcotA%ﬁﬁWWl
=) [ En o "'" [ Sl secA o 9&I ¥ faf@u)

+1} (tan 0 et 9

M

(i) sin25°cos 65°+ cos 25° sin 65°
4. TEl fashed gL IR o1 foshey 1 gfie wifs
() 9sec®A—9 tan’ A IR :

@) 1 ® 9 © 8 D) o
(i) (1+tan @ +sec B) (1 +cot O — cosec B) N B:

@A) 0 B 1 © 2 D) -1
(i) (sec A+tan A) (1 —sin A) SR 2

(A) secA (B) sin A (C) cosec A (D) cos A
(iv) TR B:

(A) sec’A B) -1 (C) cot? A (D) tan® A
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5. Trefafea gdafuend fag Hifsy, el o wio, i fag =i aRkeafia 2, =6
FHIT R

1-cos ©

(i) (cosecB—cotB)*= T +cos 6

(i)

tan © . cot ©
(iif) l1-cot® 1-—tan O

FH%TCT: STk i sin O S cos O o T8I H fafay)

l+sec A _ sin’A
sec A 1—cos A

[EoRe: o9 &7 3R ST U ol STON-3TeT Wil Hifeu|]
v) TAAMHHT cosec? A= 1 + cot> A i WW

cos A —sin A +1
cos A +sin A —1

1+sinA
i /—=secA+tanA
(v) 1 -sin A

sin® —2sin’ @ _

2cos®B —cos O

=1 +sec Bcosec O

=cosec A +cot A

(vii) tan 0

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

1

; cosec A —sin A)(sec A —cos Ay = ———
(i) ( ) ) tan A + cot A

[Eohel : 19 &7 3R <1 Ul i STelT-3TelT e Iy

El+tan2AB_Dl —tan A .
® Ol + cot’A [ %1 — cot AE = tan’A

cos A

1+sin A



Sreprortafd 1 9= 215

8.6 AT
T S H, oA Frefated el 1 etedeH TR o
1. THHT s ABC H, FSTTeh1 101 B THebIT €,

WAﬁﬂtg@aw’cosA:ﬁmAﬁWaw
B B

SinA =

tan A =

5]

. AR TH =F HI0 K Teh BRI ST A1 81, dF hio1 o /Y BrekofHd
I T T A R S g €
0°,30°, 45°, 60° T 90° o I o Freproriadia Ul & M|
5. sinAdTcos AT T &l off 1 ¥ It =&l BIa1, S&fh sec A I cosec A HT HH
o E gﬂéﬁlﬁiwjlﬁ*fﬁ?ﬁu
BT A FIshAe Os 89 PRAA, &8t RO RUSE 1SN
tan (90° —A) =cot A, cot (90° — A) =tan A;
sec (90° —A) =cosec A, cosec (90° —A) =sec A.
7. sin?A+cos’A=1

sec? A—tan? A=1 & 0° <A < 90°

>

cosec? A=1+cot? A ST&T 0° <A <90°



