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¥, Trigonometric Ratios and Identities (Compound Angle)

2. Trigonometric Equation

3. Solution of Triangle
A

. Inverse Trigonometric Function (ITF) (12th Class)
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Definition of T-Ratios _ : e/’YW))

In the right-angled triangle,

The trigonometric ratios are defined as:
Opposite SideV”

» sinf =
Hypotenuse

Adjacent Side\/

» cosf =
Iypotenuse\/

Opposites side /
Adjacent Side /

» tanf =




Example: Finding Trigonometric Ratios

Example 1 Example 2




Example: Finding Trigonometric Ratios

Example 3 Example 4




Basic ldentities: Set-1

Basic ldentities




Basic ldentities: Set-2

Basic ldentities




Expressing T-ratios in terms of each other

Table of Interrelations
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Find the value of (0° < A < 90°)

tan? A - sin® A

tan2 A — sin® A

[HS = fun A .‘S'mLA ~ - sixh S'ml/i
: S (o5t A
Fun A= sin-/\
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Prove that:

1—|—sinoz>( 1 + sec« )
- — ]| =tana«
1 + cos «

1 + cosec o




Prove that:

1 — cos@
|+ cos 0 — cosec  — cotf
LHS — (’—(OS®>ﬁx (I"‘(m@) - <|—(05L2>
) N Sin
JU+009)  (1=co0) N
i SN
= | (1-cs9)” 50 o
7 )
g : 310\ Sin U
= | \("(Uﬂgﬁ alq’ - Il
J 57/7719 v 7 b = (o1ey - (of®
) — Klﬁ



Prove that:

(sec 8 + cosec 0)(sin @ + cosf) — sech - cosec =2
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If 2sinf = 2 — cos 6, then find the value(s) of isin 6.
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If sinf + sin® 0 = 1, then prove that:

cos'? 0 +3cost®0 +3cos®0 +coshd —1=0

=(s1n@(sino+ )| — |
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If sinx + sin®x = 1, where x € (0, 3), then the expression:

(cos™® x + tan™® x) + 3(cos'® x + tan'® x + cos® x + tan® x) + (cos® x + tan® x)

Is equal to:

(A) 3 (B) 4 (C) 2 (D) 1 3
SN+ St K= | = Q08 K +3(R-(od MR Cos ) + Q. ('K | = SIn Afsin
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If 3sec* § + 8 = 10sec? @, then find the positive value(s) of{tan §.

3secto+9 = |o 5’
et ’ sec (9 = &

3t 4p=Pt
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If 3sin% x + 2 cos* x = = then find the value of(tan? x.

Zsin"w + 2 ((d)”;()t—; ,é_
[

Zsntue R (1-5],4%() _é__

3 sintn + ws)&'ﬂ] =
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25t — 20t 14 =

| oo
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If 15sin* o + 10 cos* o = 6. for some o € R, then the value of 27 sec® o + 8 cosec® v is

equal to:
(A) 350 (B) 500 (C) 400 (D) 250
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If the following equation holds true:

4 4

sec® x — cosec? x — 2 sec?

X + 2cosec” x = n

then find the value of tan x.
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The expression 4(sin® 0 + cos® §) — 6(sin* @ + cos* ) is equal to
(A) 0 C](l—%S'mz(S)-((/)LU)—G( 5 - (U’7'L9> = 4 %(/——é‘l'/
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Prove that:

38

Sin® x — cos® x = (sin2

x — cos® x)(1 — 2sin® x cos® x)
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If T, =sin” x 4+ cos” x, prove that:
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1
Let fi(x) = ;(sinkx + cos® x) for k=1,2,3,.... Then for all x € R, the value of

fa(x) — fo(x) is equal to:
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Prove that:

(cosec A+ cot A — 1)(cosec A —cotA+ 1) =2cotA

(Cose( A)—— (Cdﬁl -/2
| [a —b]




Prove that:

(L—sinf +cosf)” _,
(14 cosf)(1 —sinf)
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If cosec —sinf = a> and sec8 — cos @ = b3, prove that:

a’b*(a* + b%) =1

T 3= | (a0 o
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q* = _|-sin0 K= |-wY
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3 _
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Prove that:

Sin X + COoS X

—tan3 x +tan® x + tanx -+ 1
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T-Ratios of Standard Angles
S 50 050

Remember this Values Sino > (6o

45°

1

[2
1
s




Angle Measurement: Degrees & Radians

Conversion Formulas N

degree X L — radian YA
& 180°




Examples:
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Angle Convention

» Anticlockwise rotation from the » Clockwise rotation from the positive

positive x-axis is considered positive x-axis is considered negative (-ve).

(4+ve).




initi ' : - ) N ing- OpP = ' _
- New Definition of Trigonometric Ratios ol defrmin  Sine o (M0 //"“0‘%7.1
Let P(x,y) be any point on a circle of radius r centered at the origin, and let 6 be the

angle formed with the positive x-axis.

The ratios are defined as:
-coordinate
» sinf = 4

xS r

\3(/\&/ ¥ x-coordinate
Y » cosf =

r

-coordinate
» tanf = 4

x-coordinate

P(fue -uof Where 1 = VX% + y?)

SR
Y= U+
v y;v_%[L

Limiting Cases:
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ASTC Rule: Signs of T-Ratios in Quadrants

The sign of a trigonometric ratio depends on the quadrant in which the angle 6
terminates.

ASTC

Quadrant |
— Al g All Ratios

§ hudents (+ve)

j TG{(( » X
— (FHee

Quadrant I Quadrant IV
Tan & Cot Cos & Sec
(+ve) (+ve)




ASCT: Different Perspective

1. sin & cosec

2. tan & cot

3. cos & sec




Trigonometric Function of Allied Angle
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(90° = 0) — 7°" fuod

> sin(90° —0) =

% \_/An?l Q

> cos(90° —0) = +
_/

» tan(90° — 0) =

» cot(90° —60) = -+

» sec(90° —0) =

» cosec(90° — ) =

(900 —|—6) E— V‘d U(}Cp-

> sin(90° +0) =
7

cos(90° 4 0) =

%ﬂ

» tan(90° 4 0) =

> cot(90° + 0) =

» sec(90° + 0) =

» cosec(90° + 0)

—
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(180° — 0) — 1™ Quad (180° + 0) — Tpued. ©

> sin(180° — @) = + > sin(180° +0) = —
\/R"q@“‘f& \/ﬂlmQuu(ﬂ

> cos(180° —0) = — > cos(180° +60) = —

tan(180° — 0) = - tan(180° + 6) = +

cot(180° — 6) = cot(180° +0) = +
sec(180° — 0) = — sec(180° +0) = —

cosec(180° — #) =+ cosec(180° + 0) = —




A
V -
(270° —0) — [ "uuf)- (270° + 6) — 49 od - P\

> sin(270° —0) = — > sin(270° +60) = -
\/@M QWJ’I \/TV”\ (Q\wu/

» cos(270° — 0) = > cos(270° +0) =

> tan(270° —0) = + > tan(270° +0) = —
cot(270° —0) = T > cot(270° 4+ 0) = —
sec(270° — ) = - > sec(270° +0) = +

cosec(270° — 0) = — » cosec(270° +0) = —




(360° — 0) — WM Quud

> sin(360° —0) = —

> cos(360o 0) =

> tan(360° — 0) = —
cot(360° — 0) = —
sec(360° — @) =

cosec(360° — 0) = —

(360° +0) — 7 ued

> sin(360° +0) = +
T fu
» cos(360° + 0) =

> tan(360° +6) = +

» cot(360° + 0) =

> sec(360°+6)= T

> cosec(360° + 0) = +
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Note: T-Ratio Values at Quadrantal Angles (0°, 90°, 180°, 270°)

4) cotd
¢

SNGz 0 m X-axis
(= 0 =) oM Y‘O\XLS

Tang= 0= M X-axis
(=0 = On Y—ax('\g




Example: 1
sin(150°) =

Q- |
frach N Y N\




Example: 2

tan(120°) =
M4 fun2o: hr\(l)’oa-—ég? ML g fun [20°= fun (f}é’@_g‘)
©
= — un (0 = — (430
= — - -3
\,’Uo S . B/ \1&’ //

L0
0=6¢ \ - 3o=b




Example: 3

cos(225°) =

cor(22s) = @w(1pot4s)) = — (@45

-
Iz




Example: 4

tan(300°) =

Jun 360" = fun (R70+38) = — Cof 30

- - J3




Example: 5

sin(120°) =




Example: 6
tan(150°) =

R70



Example: 7

cos(240°) =

'\60 > X




Example: 8

sec(135°) =
. P Sec (135°) = Sec(176- 4§°)
35
= —5eC45
45 = —Ja
(
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Example: 9

cos(570°) =

C05(§7o°) - (05(54}004—20°) — —(os3¢

LD s 360
_J




Example: 10
tan(690°) =




Example: 11

cosec(750°) =

COJQ( (7 %‘) = (nec (7{o°+ 30°) - T (05C(§0°




Example: 12

sin(1020°) =
. 5 . 0 v '

a>
<)
o



Trigonometric Ratios Table (0 to 27)

45° 60°  90° | 120° 135° 150° | 180° | 210° 225° 240° | 270°
3
sind | 0| 3 [H| 21| 2| &K | 3 o | -3 |-% |- 1 Pl -3 0
cos 6 1 @ % % ’ 0 —% —% —\/75 -1 —@ —\% (} % \/lﬁ @ 1
tanf | 0 | o= | 1 | V3| ND| V3| -1 | —— # 0 7 1 ND | —v3| -1 | -—= | 0
cscd |ND| 2 | V2 % 1 % V2 2 h ND | -2 | -2 —%ﬁ -1 % —v/2 | -2 | ND
secd | 1 [ Z| V2| 2(ND| 2 | —v2|-Z| 1 |-Z|-V2 ND w 2 | V2 | & | 1
ot0 |ND|VE| 1| lo)-% 1 —vi| o3| 1 0 |J-%| 1 |-v3| o
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in(~6) =

P sin :
tan(—0)

>

cot(—6) =
>

0) =
cosec(—
>




Example: 13

sin(—150°) =

sin(- (?0): —[S'AI '°]

:— Sin ([fo- SGﬂ

- — JrSIﬂ%c»

2/



Example: 14

cos(—225°%) =

cos(-225")= (05325
= cos ([po+95)




Example: 15

tan(—330°) =

fun (-33¢') = — fen(330)
= - J—an 3 60- ?“)]

- - [ _ Jum]
= undae

= L
R




Example: 16

sec(—420°) =

Se( (-92¢") = 5ec(42°°>
- Se( (3(ou+§_<}t> = +Se 6o
= Z{//

st
A A ED

o
(\’ '50(:'3 -
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Example: 17

cot(—960°) =

ot (9¢0) = - o060

. cdmoowo)]
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Example: 18

e
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M-I (os(éﬂ‘> - (05(
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Example: 19

tan(12) =

fn (1) 0 (17T
= fun <3n—r-6>
= —fun L

I
—
b
—
—

Js//

€]\ ‘/((

X3

30

=9/

3




Example: 20

sin(137) =
' || T\ = | IIIT—-E_)
Sln(_3_> 5'/1( 3
= -1
SN <4Tr T)
= —sSInTC
R
= — |3
Y/



Example: 21

tan(===) =

3

fun (—iﬂ__') - — fun (4_7_7_)

- _ fun 3Tr+ﬂ‘)
) 3
i “47‘”(77{9 T D o
- J _
_ 0=
= _( 1__#‘“3} J
\




Example: 22

Sin(28—’”) =

3

Sn (ZJ’YT) - S'm(a?ﬂl_—#@
3 3
- Sm(gn‘jt__r_r*)
3
- "5) NN 3-”6 —\T!&T" ﬁ_\> Q ,RIT, [T
3 0=, —/
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& \
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Even multiples of 7
0,27, 4m, ...
General Form: 2nm

> X

<
Odd multiples of 7
mw,3m, 5w, ...
General Form: (2n+ 1)7
— 5 Remaindex attec

d l'vl-di)f\g] LDJ <}

g

ete X-axis: nm

ete Y-axis: (2n + 1)5 or nm + g "?OJJ MWH-{P\Q ﬁ‘ I)i




Example: 23

cos(1l6m — ) =

Cos (16T-0) = + (o0




Example: 24

sin(2LE — 0) =




Example: 25

i 2L — () =

2

v
ﬁﬂ( ST ) + Cutr© 65{5“6
|6
: 1 )65
la - 64
\ = Rem [
V




Example: 26
tan(f — 1217) =

21 [R2TT




Example: 27

cos(f — 20267) =

(6 ((9-— JOZGW) - COS(—- (QUQGTF—@))

— COJ(:QOS_Q—’-Q /

v\) Even mu(ﬁlﬂe U‘F‘T

= 1Co50 \%
0T




Questions on Allied Angles

Question: 1

sin®5° -+ sin® 10° 4+ sin® 15° + - - - 4 sin% 90°

(\)N\Plemcr\mg df\él% "(() SUKOVH\ me /’O\L.L'\:fl

- L 0 L 6 . Lo .2V L2 v . g
SIn 5 + 310 ff)+ sin [0 ¢ S\ﬂ! 7o )1 (Sm 157+ 31N 1§)+- -
( | (o?i_sf£ ( Cay |0 ) (Uj\lfl’}i'o
.1, 0 § e O s S.l7_°b
T (Sm 416 + Slﬂ‘fd) T QSM f)ﬂ—&n ]
L

= (o;t%“ ’ . =
> [+ [+ 1t +|+%)*~Q) = 3

I

Ml




Question: 2

tan1° - tan2° - tan 3°

(GM F\emcﬂh%} ar\glw kd éaq#\ me mkA(/l

Qun[- Tun M) fun2’ 1@0&’4’) H?mg n@) (ﬁmq .114,1456‘) @né{f)

| |

le".mr’[") <ﬁ7‘m\ | ccR) (fun3” ot > - (ﬁn%w;v%b) < I.J)
‘{Un@.(_gt/g: l
tete = = |
| x :3;@_ x| = [\/




Question: 3 CCMM

COS> i + COS° 3—7T -+ cOS” 5_7r = cos? 7—7T
16 16 16 16

s
3 2 yu
(052 "1 (6S (05 311 + (oS SIT RiI + ST = ¢ =T
( ( - ) T ( 6) S [ (S
(65T + Sing (03T Sin" (3T
< F’T @ T l¢ T ('6)




Question: 4

cot — - cot o7 cot o7 cot fm cot o
20 20 20 20 20




Question: 5

cos 10° + cos20° + cos 30° + - - - + cos 180°

S\lpplemef\fvy ar\a,% kU Saa%k me ml<lv/l

@uslooq— (oS |7oo> —'—QOS 2{4—(05560') .




Question: 6

=9\
A
. 1
; Jr;um\’\
=119
|Yu <
=D
,?f:wL

sinl1° +sin2° +sin3°+ .- +sin360°

(S'mlu

f(ﬁm(?ﬁ')fsm%ﬂ) t sin36e
t (smlq. IPaL
+(§M/T 5/'4267)

w50 ) f (s1n92 1 sin2dd)

T(s'mzoJr 5'm35}7)
+ (5'\,\3%( S’\n}ﬂ“) +'(smnw§mlx\)

+ Sin|de

g

,

) Ans @



Question: 7

tan i -+ tan = + tan al + tan m + tan d -+ tan i
11 11 11 11 11 11

(ﬁ.n_’l‘_ylan_ﬂr) + (%W T +Tu n_j__T'_) + (%n_‘ﬂfHﬂnl[U’

Jery + 28y + LRI

),



Question: 8 Evaluate the following expression:

)
}iu/’%/ COS 10”-tan—§/

W ' o
COS 13 a7 taft—
IR
S = sink Lo + 3T =T
13 '
’Janﬂ' - _ﬁl\f"g |

@)ﬂ:-«(‘f}'B 17:+7:n—




Question: 9 (HW) CC MM Ans:2

sin? K 1+ sin? il + sin? 7—7T 1+ sin? 4—7T
13 9 13 9







Question: 11 (Triangle Method Question)

3
Iflsec & = v/2|and g < 0 < 27, find the value of the expression:

1 + tan @ + cosect

X - g7 e
1+ cotf — cosect




3 3
If lsin x = 5 where m < x < g then 80(tan” x — cos x) is equal to:

(A7 109 (B) 108 (C) 19 (D) 18

_ 9, <ﬁ+i>
5 b
% = 491’64[>
X T + 2 ) (03h=-4 L
{ 1 7 =Dy,



True or False?

>

>

>

sinl > 0
sin2 >0
sin3 > 0
sin4d > 0
sin’ >0
cosl >0
cos2 >0
cos3 >0

tanb > 0




» If no unit (like the degree symbol °) is specified for an angle, it is assumed to be
measured in radians.

» 1 radian ~ 57.3°.

3w/2 =~ 4.71




Important Concept: Complementary Angles A +2-9," , 71

A ) — LA
» sin A= cosB Sm(?)_ (()g(ll\?)

» cosA=sinB (o5 (2T \= s)n (RIT
o [0

> tanA=cotB| =— tanAtanB=1
A—F,B: j(f §ir’\300:(0860 (05700: SN .zoo
Sin A = 51/\(30-13): CUJJB SinGo = (15 36 (06(3°): SM(YT)
L 0 0
funf < un (90-6) = o8 15 2 G575 | qungo - abeo
anly = O (gh5o = ungo

\ ginl’= (v54)




Important Concept: Supplementary Angles Atp-ips | Tre

» cos A+ cos B =0

» tanA+tanB =0
SinA = 3"“( Po-8) = SInE Cosl<>+corl7‘—‘(-)0
N )= _ CoSP 5”(_}')"




Trigonometric Ratios & Identities: Section 3

mathbyiiserite




Formula Set-1: Comnound Angle Formulas

. sin(A+ B) = sin Acos B + cos Asin B

N

. sin(A— B) =sinAcos B — cos Asin B

—_—

N

. cos(A+ B) = cos Acos B — sin Asin B

. cos(A — B) = cos Acos B +sinAsin B




Formula Set-1: Compound Angle Formulas (Continued)

tan A+ tan B

5. tan(A+ B) =

1l —tanAtan B

\/6./tan(A—B): tan A —tan B

> "’ar\(<[5+(9) - | +Hmno
|—tun®

Tun(45-6) = 1= Tun©

1itanAtan B

W
e _cotAcotB—l

. cot(A + B) =
et vt ) cot B + cot A

09\‘“(\UJA tAcot B+ 1
.cot(A—B):CO cot b +

cot B — cotA

0

+Tun®




Proof of tan(A + B) & cot(A + B)
Ophonat  # Ner ZMF

|

/ At (A+8) =

un(p4g) = _SIN(A+) fur(A+n)
(OS(A‘HZ) . - I"’lﬂﬂA' ]’unl{
_ SinA-cnB HEEASING fun A + fun 3
(s [\.ca)B — SinA-sinB , ‘
(o s - |~ G o
= CH LY . ' l \
5 in ARSIn R — _
/Q’T R SCdSA.ch (ot K (15
%/\/\('A(’f@: 1‘14/\/\ t tun B oH P HB)= (o utB—1
\-— fQ/\A TUnG : ]L( ) [()fﬁ’rc‘)f//“
|




Compound Angle Formula Proof:
Sin(A+p)= SinA- (@B + @ h) -sin3

IQ"’ PY: A

OFI?mih sidey are @1“9' y5inB o

\cos(A+|3) = (asA. <osr3—sv\%\8"\lﬂ
Ps=OR W sh(A+5) /’((‘“B ‘SWY‘L/(S"‘B ® 9

/EI’\(/HB)- Sy A-@ BT c R- ﬂ\[g:\

r; \f“
A (08§ 2947



Simplify

1. sin(45° + 0) cos(15° + 6) — cos(45° 4 0) sin(15° + 6) — S'l/\ A B)

i ° A B = Sm(@&’ﬂ;@ff (Ib+ )

= Sindo = —’
2. cos(45° — A) cos(45° — B) — sin(45° — A)sin(45° — B)
X Y X Y

(LS (x—l—Y): CoS (4 S—/\—{—<(S'—B): (05(30-— (ﬁ_@): S‘TG(A—I-B)

3. sin99° cos 21° + cos 99° sin 21°
J3

Sim(‘jfﬁ&l) = Sin (lQo) = %

4. cosb0°cos10®° —sinb0°sin10°

(o3 (Sot1s) = Cosbo= L




Prove that: 1 Prove that: 2 (HOMEWORK)

A
tan A cot (E) — 1 =secA

A

1 4+ tan Atan (5) — sec A




Question: Find the value

6. cos 75°

3. tan15°

1. sin15° 2. cos1bh°
@ Sin s
U 5';n(§tg_3o)
- 5ing S . (v 20— (054G SI1n30
T E R e

r 2 & X
= \!“3_|A
|2 ‘
= CoS5|S

@ 31(\(7 S)t Sin 9o-13)

5.8V 15°

4.sin 75°
@ (055 = (3 (49—-?0)

— (®45.(T30+ SINgS.-SIN3O

©) (o5 (75) = @(Fo-8) = ShIF
6 tfun(1s)= ?1%75

- L B+ L]
" TR T X
= E+I
L |
) - " <
B funls®: %n(ﬂ&go)j& funls " Sinls
- 43 (o) = A&
2"J3 \CF Z(I?l?<3 l)-_gsf NZ D
/\ 2 (B %‘fll{
2






If tan 15° + 1 4 . + tan 195° = 24a. then the value of (a -
1 1 — e valu

. tan75°  tan 105° |

(A) 4

(C) 2




Question: 2

3 9 .
sin @ = = and cos 3 = —, where a and (3 are acute angles (in the first quadrant).

41
Find the values of:

1. Sin(a _ 5)

by
Do CCA[(LACJWW\ def‘ hH 40( (j V’
Q (& (- [3)— CALE (U)ﬁ-l-dlno( 5IN[3 ‘
— C)M /_4/0
puk Hhe e - (05 % - 4




2= 3 ud » B— 2" Quodd
7 Q 37(1) T (lg CP

If cotaa =1 and sec 3 = —3 where m < a < £} and 5 < B < m, then the value of

tan(a + ) and the quadrant in which o T 7 Ties, resp?ctlvely/are:

- SeCfd = —=
(A) —; and V" quadrant Pect: hf\(o(ﬂ?) (T & —II— & 2

= JTAI’\(’('("}'U’\F

— fune . fun 3
_ th ~
(C) —7 and IV®™" quadrant 4 (_;.L)

(B) 7 and I** quadrant

- oty
(D) 5 and I°* quadrant 8

e

’ L
F<p<T_—
TP E




Remark-1

Yaad Rakho!

1. tan(45O o 9) - M 1 —tanf

1 — tanh 2. tan(45 —9):

1+tand



Question: 4
If A+ B = g,then prove that:

tanAtan B =1

— ) A+B=-1C
A

+ake|hA M bo sides
Tan <A+B) = Jrlm({)
JanA + funB :Q;L
| — +an A- Tah S 0
|~ fan A.funf3=0 Nighe Zerv aana CW\?E]%
j?LUAA-f‘\/\B: l(




Question: 5
If A+ B = % then prove that:

(1+tanA)(1 +tanB) =2

fun (A+8) = Ton (—4'_:)

’}'Q/\A funfy - I
| —fun A dunB

Tun A+ funB = I~ fanA- TunB

hinf+ funfs + fun A-tuni = |

W}r\mﬁ(m):lﬂ

(14+hnp) (14108 =27




Question: 6 HOMEWORK
If A+ B = 45°, then prove that:

(cotA—1)(cotB—1) =2

Juke ‘cof m both side



Question: 7 [MHT-CET 2019] HOMEWORK ,
It A— B = % then the value of (1 4 tan A)(1 — tan B)?

E (1 +tunh - FunB (] +Funh) = [+
A-B=I7 (1+u0i)
fun (A-8) = tun(TF) (1+hunf) (1-funB) =3
”UV\A—‘}U(\J&‘ = ,
| +Fun A funB
“un A-TanE = ]—|—’}t4,\/\‘fU”]3
<J
fan f—fun —fun A 1nB = |




Question: 8
Prove that:

tan b6 - tan 360 - tan 20 = tan 50 — tan 360 — tan 260

/,wn [-<q C[/MG/))WW\ , S fett L\O}a 557%'/1 ke 71’217/7)‘*/{0\ %7

xXx _
b@: 3(9‘("<®

fun (58] = o (30429

[ ﬁca%rae /vgef Lol Av-



Question: 9

Find the value of the following expression:

tan 125° + tan 100° 4 tan 100° tan 125°

RS- [vo X

22 50: [oou-(—li 90

fun(245) = fan( (o0t 25)

} - Jw\,\soJ«—thé’#
| ~‘I‘a\n | - 1ul\l-25_

Rewmn(}& %}Q’*_F‘M’O cx:j‘l \
7

|&
| |

20



Question: 10 HOMEWORK
Prove that:

tan 80° = tan 10° + 2tan 70°

formulate Qo= 70+|0 A+B=-1T
'}Uﬂ(“) = TUG(NHO) fun A- fon B = |
b o = fun70 + tunlo ‘IW\XO-JMI“:(/
| — fun 70 Tnl® .
Tun Po — TanPg. TanTs w* P70t 1

Tin Po - q‘cm70‘ 7L0\V\70+Jm/1l\)
Fun o= ;{174,]70+]L0n|0/



Question: 11

1 1
If tan 6 = 5 and tan ¢ = 3 find the value of tan(26 + ¢).




4 5
If cos(a + ) = = and sin(av — 3) = —, where a and 3 both lie between 0 and %

then find the value of tan(2a).

13




Question: 13 HOMEWORK
If cos(f — a) = a and sin(f — 3) = b, then prove that:

T N\
cos®(a — B) + 2absin(a — B) = a* + b?
AN nl-a) = sin(o-p) ~(0)
«-p (0B} (0-%) —B S P) "<L/J_r (.@.)
fuke Cos’ = 51n(0-p) (03(0+) - cm(@«p)-sm((?u)
(Q5<o<-[3) = (0 ((@—13) - Q_iﬁ)) Y g A _
R = b a-TFE" 1

= 05 (6°9) O5{6d - 5nlop) (-9
(05(0(*[9}: [F5 T b'\l-“L




LHS - cam ) +Adb sm(m)

JHo a+fi—-7/‘2+9» s Jfb)

= | b)a + ()b~ + 2.db “JFbT 4 2ath - 2ap e T

/ﬁ—tb ﬁ ab

= a4b-
S GN




Question 1: Find the Value
SO t (65O

. cos 15° 4 sin 15° (6S6 1 SIn®
(Hint: Multiply and divide by v2.), 157/ | (oS |S +/1\ sin)s

Question 2: Find the Value
J3 sine £ (@O = J oy 36"

J3 (e 1 sin [ (\/_ cos 23° —Isin 23°) = R J3
2,

(Hint: Multiply and divide by 2. _I'_ (0yR3 - [ \sink3 |= 1 Singo - (b3 — (0566. Sl

Question 3: Simplify the Expression

:D-\I\A( })ﬁ (OSd/ COS 80 — sin 80 _ Cbgfr _ S]'\X
cos 8° +sin8° _ 0’58 (o5
(Hint: Divide the numerator and denominator by cos 8°.) (a1 4 §D\




eq  (0)]5- "5 = (03(J5415) (2(15-19)
= (0530, (uSU

o

22
1. sin(A+ B)sin(A— B) =sin®* A —sin’ B

— cos® B — cos® A

—

—

2. cos(A+ B)cos(A— B) = cos* A—sin’ B

— cos® B —sin? A




D] © @ Hs= (0 (A+B) -0 (A-B
() sin(A+B) (sin (A-13)

- ((ozn CSB — SInA -smVS)

= <50'“/\-(‘“E t (s f) '5.”‘8) <5"”A'CG)B—C”A°S'.”—B) (oA sptsinf 'S'mIZ)
X+ Y T I
- 5’”24\°C‘0}B - @A 08 = QSN (8 - SnA 3B
. - L . 5 i

= sin‘A (\—s'u%B) — (I-@'HA) B p (1 Sitg)— (1@ )
— gmz/\ — Sl ~31n 6 — SINB'{_WB B (031'[\ __g/ﬂ}/@.(/(f;A_Si\‘)LB

" . W
= XSW\A“SV\@ = cagtA —dib B/
= (1-fA) =179 B) = |8 (o A//\ : @ R-sh Ay




Formula Set-2 - Ty s homutam Bymulw -

Transformation Formulas: Product to Sum
(1) HY
1. 2sinAcos B =sin(A+ B) +sin(A — B)

0-Q Sin(A-B) = SinA-(6SB — CosA-SnE
2. 2cos Asin B =sin(A + B) —sin(A — B)

3+® H(6S(A1B) = s ) B - Sinf)-sinB
3. 2cos Acos B = cos(A + B) + cos(A — B) | — |
&-Q) (05(A-B) = (s @B 4 Sinf) 30

4. —2sin Asin B = cos(A + B) — cos(A — B)




Formula Set-2 (continue)

Transformation Formulas: Sum to Product

1. irl_C—l—sinD:QSin(C;D)COS<C;D)

. s_iQ_C—sinD:ZCOS(C—;D>sin(C_D>

2

. cosC—I—cosD:2cos(C—£D> cos(C;D>

D
.cosC—cosD—Qsin(C—; )sin( : >




Question 1: Express as a Sum

2 sin(3x) cos(x)

Product— Sum
sinA(OB= Sh(A+B) +sh(A-B)

z

= Sin(3t+21) + 5 (31
= é'lné]yt-fs',n;zi/



Question 2: Prove that

sin A + sin 3A
cos A + cos 3A

= tan(2A)




Question 3: Prove that

sin 360 + sin 50 + sin 760 + sin 96
— tan 66

cos 360 + cos 50 + cos 760 + cos 96

[Hs= - sin(40) - (oS -0) 1 3 sm(gw)us_é@l

3. cs(40) @s(20) + (05(80) ALY

_ ~0) [ Sin4@© + S g

—




Question 4: Prove that

sin A+ 2sin(3A) +sin(5A)  sin(3A)

sin(3A) + 2sin(5A) +sin(7A)  sin(5A)

[Hs= SnA+ Sin3A+Sin3A+SInSA
SIN3A + SinSA +SInSA +Sn7A

~ Do it 199 O\lWSQﬂ!



Question 5: Prove that

sin(8 +v —a) +sin(y +a—3)+sin(a+ 8 —v) —sin(a+ 8 + ) = 4sinasin 3siny
/ v/ v/ v

[Hs= < s (%77{* 7+)/7g) ,(05(&3 r -—X)—%&-— 3)) |
- 2
= 5In ”)0 (03 (‘_&43"—,_ + 2.( 65 (O(Jr }7114%]{%?94@%1’/%

h + Q.cog<2°<+L3), Sin (—Y)

z
sin?._Cor (B=) + R cos (st ) Sl

T —

= ) R
= sy [ (pe)= csa(=Ap)) = g4




- dS
Siny [Coj(z—o()
(24) - (olget)

| |

2. sy (62) S <137(7/ﬂ5) Sin (ﬁ/
Lo~

2 Aﬁ/




Question 6: Prove that

3

cos 20° cos 100° + cos 100° cos 140° — cos 140° cos 200° = ——

Mwihple 4 divide ba 2,
LHS Q CUS{O (JS|oo + X cosjoo. (65|40 — 2 (o) |<}O (cDQa(>

- | (05 2o+ (05 §0 + COS R40) <°3 4’“)“‘ (05396 + (v 66)>
) ég & S
|

1+ sdot WS40~ C“Q
—_ '{;)L (05(346) Cm(’ggc_:{d):((ﬁ‘eg

—







Question 7: Find the Value

cos 20° + cos 100° + cos 140°

Sum— Produdd (0 (140) = ot (1F1-40)
62 (05(65) (05 —40") — 605@09 = — (0S40

R () colig= rt)

(ogqo_<UJ$Q

chy



Question 8: Prove that

2coslc059—7T +cos3—w +c055—7T =0
13 13 13 13 -
wlud u
X
v )

o= oo )res(F) + (R

= (oS (J%‘) " cas<m‘ + CU;(?—QH—)JI_( 3(%_9

(3

A o
™ L _
A+B=T =D @A +®B=0
O+ 0

(11

Sy



Question 9: Prove that

cos® 73° + cos® 47° + cos 73° cos 47° = =

ToO———

)

|7I7JJ\LC‘{———9 Sum

Do (i dikh jaye, ek ko badlo sin me]
LHS= (oS 73 + | — sm"47 + (:< )73 . (@ 47")
2 T

- (i73- st + 4 “5“““)““(”"”))
_I_LIJU:LMFIO{Qn,\th ( . e

{(u}A—gm § = (04 (ﬁ*g) Cos (A Bg m (0526)
Cos (734947) 3 (8% + T 2

(g [R¢°. (U8R6 + |+ (e§ R COS?G
R4 ; + >

(] 11







Question 10: Prove that

sin 70° + cos 40° B

cos 70° -+ sin 40°

. :o O C(ﬂ
LHS = SinjJo + SINSDA Sum keﬁmlgﬁ
(uSTuv + (oS 50 SnC £ 50D |/
:/‘2/-5.'“60'% CU’)(;I-CUSD\/

Z (05<60)-M

Sin( + (8D X
= Tuno ,\

—-—

Y



Question 11: Prove that

cot 70° + 4 cos 70° = /3

¥ s1nl4qu = sin([fo-4¢) = SIn4D

(ot ko badlenge, UD/SI/\J o
- CquDo 25Inqt
Hs= LB ¢ (7o SinTo

Sin76 . '
n720.Cos70 S = + Singp 451140
S +S'd(7gln70 = Prdut =2 ngmh
70 .
| | ;
e 4R (R80T 1Y R4 5100 + Sine

51010

Y - /8 ) ,
= (wlo+ < '[’,\730&} |46 T @/m/()jg - g.jl/r)!go).(os(:[o)‘ﬁl”‘]o

§in7g §inT(




=

Coslo +(5inge
Sin70

o'+ (359

$in7e




Question 12: Prove that i ASInh-sing = (on(Ah-1)— (w(A+8

1
sin 10° 5in 309sin 50° sin 70° = T

M-2  Using fomula
T

M-l [Hs=_L sifo. sinSe. SIn70
= L L sl (g S'm’ia.S'm%) E 4)?— sin o («2 (0§
"K '9\// T -
<15mh(%io+6mb

_ NI

Sin g l@s(—eo‘)-—w( ¢ 5 )
1

/

Sialo | cosRo T o{_] -

\

sinlo [ 2sRot(] -1 4
e B

I
N i i o




The value of (sin70°)(cot 10° cot 70° — 1) is:

W o) 3

() 3

cof Ko kaa”e/\dcte L0S/5

LHS = sia7o < (oslo . (eST79 _ ;)

sinlo SIn70
: 170 CCD(/HB)
= 5//70/ (o . (9576 = Sin[o-$INTO
Sinlo. 314710
= Cos(lot79
SIN (o i .
= i“)/d@ - l ( (osd o= SI/\(UX



Trigonometric Ratios of Multiple and Submultiple angle

Angle——ﬁ y
Muhple ar\é)le——> 20,30,40, - -

Submufiple cmyk% g ,%? ,_%_ -



Formula Set:3 20 wale Formulas

O sin(26) = 2sinf cos

o e gy i '
{ ( )% /7 1
N O T e U

. l '
~ 7 ) 7 y )
K W { ] 4 ) S 4 1
el = y 2 f el = N o I i f Y |
7 ™ J - — ) ey [
4 f YL J & f f Y& —r )
§ LIS s 1) ~ — B | | O B { )/
Yt S e \/ F /

2-3

N /)
‘ ‘ ™ C J 4
{ f 1\ / )

i | / | J

VNIl L { y

' 2
‘4 tan(260) = tan 0

1 —tan? 0
F T erms oF e
2tand
1+ tan? @

- sin(29) = [ COS(Q@) —

» 1+ 5sin(20) = (sin + cos 0)?
> 1 —sin(20) = (sin§ — cos #)?




Provks .
O Sin(AtB) = Sind (op +C0h-sinb

YUJ' A=B=6

S'm(ew) - SIn0- (N0

+ (209 SINO

SINRO = 2 sin© (056

CUS(AHS) - (oS A (nE - S'm/\-SinK

0

23 [(6546 = | -'on'mL@}

3  un(A+B) = fnA+tund

|— fun /- tun 2
Fl/d’ A’: B=-0
‘l‘an@c)): o?vt?mdl 1
L |~ Fun™6




Tn *ermz 0t J’W\,@_

SINdG = Lun®

\
2O
=<
>
S
R
S
€

/ Q-}-Smow) = @n@ 1—(079)2—

[Hs = |4 5100

b

I 4059 + A sSIN0-(nO

A Bt 4+ 2B (AR
:(S'M@ﬂm@)

_ -
= SINAE = (5ino-(0)




#* se (oses

0

Sin20= X 51n0- (1O

s1ndD = X-sinld. 6050}

sin@= Q- 5in® . (5L
9 Snr >

SING. = 2-5M0 . £05 O
Y < q k3

Sm_@. - X- S-I/'\_Q__. 03 9
: poool
Sl/\ 46 = Q 5106 (U500

Aj@)
£

g = 2 o)

[

/@ Co520= 08’6~ SIN'G

{2

v )

(0S0 = (0, - SinGs

(oS G - Cﬂz@, SN &
A 2_

0S40 = 20526 — SITRO

(0526 = 20 -] | 14 (8207 2008
(050 = 2\(08%4 |+ (0S5 = Qm%
1Lan2(9: 2]74’\(9* [+ (0502 2("3%/1-
l—hnve I._ (0}(9: lsmb(%y
finty - 3 fun'e




Question 1
Given that 0 < A < %, find the value for each of the following:

1 1
1. If cosA = 3 find cos(2A). 4. If tan A = 3 find tan(2A).

2 1
2. If sin A = = find cos(2A). 5. If tan A = = find sin(2A).

.
3. If sinA = 3 find sin(2A). 6. If cosA = -g find tan? (g)



0, cvs/\:_'g- (bs2 A= " %) SinA:% Sind Az 9
\QQ. Cos 0= «2(051(9"[] SINL A= j-S;ﬂA-ZA gk
Cos2A = s A~ - <?) (S ”rA‘
( )L_} ) ji//
- < __( i
3 @ ”ZmA:%— ’I-CU\Z'A-’
= =1
3 o= 20 f :LH_, %_;
¥ 3 CCfJ’Q@-( Qélr\@l . Nt
Cod2h = |- sinh= (8) QJ//






Question 2: Find the Value

_ 3 37 o .
If sina = — where m < a < - then cos ) is equal to:




Ghen, T <X <§_‘

Divide }70*1 g

Y

T X< 3T~ —
2 «l/ 4

7N g"’x @\UHQ

i ;'10“

o

X




Question 3

0
f m <0 < 37 and cos f = —g, then tan (Z) is equal to:

St p-l







Question 4

1
If sinav — cosa = 5 then the possible values of tan (%) are:

L R
SIN« - cos = L 91[-]'10{—'5— +°+ ]

M—:’) or 1 ¥ Us'mg in Herms of ‘/’ZJI\GS_ wale furmules - CHL‘H“{' £ =0

) <Zk+ano</3\ ——("h‘”L”ZL>:_|S. 4 +5t-3:0 =6
(B) 3 or — \—f—lantvé/_{ /\

2

k’l'f’“n”(/k «2{1-}{{'/{’*350 + _ )
, it (I=t) =L ab(F+3)-1(113)=0
(CI? e (41" [+t 1-_3 {':.5';
R

|
C = _ gl._, = |l
(D) 2 or —% 11 S %héd 3 Jﬂm A A




Question 5
If(tan 8 = t, prove that:




Question 6
Prove that:

X X X X

3sin — COS — COS — COS — = Sin
Mg E05 g Pty =M~

lHs= & S'm?_. Coﬁg(_. Cus?;f_. Ccm;%_ gm_;rj_ =3 SinA cos_?_,
sin( . Cef 0
- ) oS U (oA SN L - 2504 . (an
-4 (Q Sm%'mj% (O 4 2 2 d- ) 2 7
- 3 ¢l SH -

= 4 Sin A - CO&_L((T_ {OJ_"}\_ : 50%_ . X 2%\({

Sin0 €960 _. %fl: AN
= Q (%SML (Odgf->_(0d_)g_\ :§JR/1HYK




Question 7

Prove that: ) M |
sec89 —1 tan86 (05§ 0 S0 (6120

secdf —1 tan20  Sinl0 @ (51N O

|+ o520 =2 0
I |— (150 = aZJOII)LB
(0340
(o3 #0) [_CoNO ~ 1080 (A sind0.os28) [ (0336 = 2 §ih46
i ( —(oSm )\L,@ﬁﬁ)) 05 4 /2/5‘07“/“9 de |- (05406 25in 0
' = neO (G0 - _nc |
= [M\ 60?714‘0‘ Tu (5[/\4@) F Sin§0=2 50900540
\ sty | \RSR9) [ = fango e
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Question 8

Find the exact value of the expression:

v/3 cosec 20° — sec 20°

[Hs= 3 - 1 * Bened a0 nad
$in (0540 * J?(wu + SN bgt L .
= J3 50— SINKO Befure Two TMP Tdenhieo
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Sin¢o

- 4. sy
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Question 9: Prove the |dentity

. 1 + cos2A
~ sin2A
1 — cos2A
" sin2A
1 — cos2A
- 1+ cos2A

— cot A

— tan A

— tan? A

1 — cost —an <Q>
" sinf 2

sinf (9) @) LHS® /Z.Slf{j/L# - 5'mco/)\;4m%

/{% .(o)(ﬂA (oé(ﬂ/k
T 0

- (Z_i) S 1HS - /Z/élln(ﬂ&.@‘“%\_ sindll __ Lyn0
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Question 10: Prove the Identity

Prove that:

4 T 4 3T 4 OT 4 (T

COS §+cos g—l-cos ?—I—cos g—




The value of the expression:

25 (5)on (5) o0 (5) o0 (5 ) (5) o ()
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