Unit — 2: Trigonometry

L10 TO | Trigonometry
L21 Course Outcome (CO b):
Demonstrate the ability to algebraically analyze basic functions used in Trigonometry.

10 Measurement of angles

% Units of Measuring Angles:
> Degrees (6°)
> Radians (6" or 6°)

0
Relation Between Degree and Radian: 27" =360° < 7' =180° < 1' = 180
T
1
And 1° =2
180

Illustrations on relation between degree & radian




12 Trigonometric functions
Value of t —ratio for standard measurement of angles
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Illustrations related to values of trigonometric functions
13 Graph of trigonometric functions

Period, Principal period, Range and zeros of trigonometric functions
Illustrations of sketch graph of T — functions




14TO 15

Addition formulae and Negative angle formulae

Trigonometric identity:

=  sin@cosecd =cosfdsecHd =tandcotHd =1

= sin?(x) + cos?(x) = 1

= sec?(x) - tan?(x) = 1

= cosec?(x) - cot?(x) = 1
Addition formulae:

s finfo+ B

n finfox- A8

s coslx+ ff]

s coslxr—f

tana —tan g
1+tanatan g

= tan(a—p)=

tan(a+ B) = tana +tan g
l-tanatan g

Negative angle formulae

Illustrations on above topics

siharcos f+sinScosa
sinrcos f—sin S cosa
cosacos f—sina sin 8

cosa cos f+ sina sin 8

16

Allied angle formulae:

sin(%+9) =cos 6
= sin(z+860)=-cosd
» sin(z—-6@)=sind
. tan(%+¢9) =-cotd
» tan(r—-6)=-tan@

* sin(-0)=-sin@

Ilustrations on above formulae

cos(%+¢9) =-sin @

cos(z+60)=-sinf

cos(z—@) =-cosd

tan(z+6) =tan @

cos(-8) = cos(9)




17

Factor formulae
»> De-factorization formulas:

2sin ¢ cos f =sin(a+ ) +sin(a—p) i.e {25SC=S + S}
= 2cosasinf =sin(a+pf) -sin(a—p) i.e {2CS=S-S}
= 2c0s x cos B =cos(a+ f) +cos(a—p) i.e{2CC=C+C}
= 2sinasing =cos(a—p) -cos(a+p)ie{2SS=C-C}

> Factorization formulas:
Bj (A—Bj
cosS
2
BJ ) (A—Bj
sin
2
BJ (A—B]
cos
2

» cOoSA - cosB = Zsin( Aer BJsin (%j

= SinA +sinB = Zsin(AJr

= SinA-sinB=2 cos(AJr

= COSA + cosB = 2cos( At

COSA - cosB = - 25in(AJ2r Bjsin (A; B)

Ilustrations on above formulae




18TO 19

Formulae for multiple and submultiples angles

= sin20=2sindcos@ Similarly, sin9:23in§cos§

2tan€
sinZG:% sinez—ze
1+tan“ @ 1+tan2Z
2
2 L2 _ ,0 . ,0
= C0S260 =cos°@—sin“ @ Similarly, cosé = cos E—sm r
cos20 =1-2sin’ 0 cosezl—sinzg
cos20 =2cos’ 0 —1 c030=20052§—1
0
ian? 1—tan® =
cos%}:ﬂ cosd = g
2
. sinzé):l—cosza COSZG=1+C0820
2 2
0
2tan —
. tan29=2ta—”f Similarly, tan@ = 20
1-tan” 0 1—tan2?
» sin30=3sin@-4sin*0 c0s36 = 4cos® @ —3cosé
_ 2
. tan3¢9:3tan9 tan“ @

1-3tan’ @

Illustrations on above formulae




20TO 21

Inverse trigonometric functions

Q

If x>0, y>0 then

sin™(—x) =—sin™ x,|x| <1 cos (—x) =7 —cos ™ x,|x| <1
tan™(—x)=—tan" x,xeR cot*(-x) =z —cot ' x,xeR
-1 | -1 41

cosecx=sin" =, |x|>1 sec'x=cos" =, |x|>1
X X

- 71 711 - 71 711

(i)cot”"x=tan"—,x>0 and (ii)cot " x=tan" =+ 7,x<0
X X

s o1 1 T -1 -1 4

sin”! x +cos X=E,|X|S1 cosec X +sec X=E,|X|Zl

_ _ T
tan™* x + cot 1X=E,XER

X+Yy

tan x+tanty=tan" , 1f xy<1
X
tan" x+tany =z +tan™ Yy If xy>1
tan ' x+tanty="2, Ifxy =1 tantx—tanty=tant XY
2 1+xy

®,

%+ Inter relation Formulas:

sin x=cost4/1-x% =tan™

,0<x<1

X
J1-x2
’ 2
costx=sinty1-x* =tan* 1-x 0<x<1
X

=sin*

1 X
N1+ x? V1+x2

tant x =cos™

X>1

Ilustrations on above formulae:




Unit 02: Trigonometry

Course Outcome: CO b) Demonstrate the ability to algebraically analyze basic functions used
in Trigonometry.

Question Set for 01 Mark

1 Convert into degree:- “%”%" Ans. 135° 210°
5 Convert into radian:- 150°, 20° Ans. 2 T
69
3 Ans. 4" Quadrant
If cosd= ? sind =—% then @ lies in which quadrant
4 Cos 90°x cos 60°x sin30° Ans. 0
5 tan 225° Ans .1
6 Cot(—30°) ANsS _\/§
7 sin?57° + sin?33° Ans. 1
8 cos?30° + cos?60° Ans. 1
O it a+B+C=7x then cosBtCis Ans. sin(A/2)
10 COS X + €0S(7r — X) + cos(27 — X) + cos(37 — X) Ans. 0
11 Period of sin2x Ans ©
12 Period of tan (3x + %j Ans. o
T
13 sin-11 Ans. =
2n
14 | cost <— %) Ans. —
15 2
Cos(cosl %) Ans 3
16 | sin(tan™ p+cot™ p) Ans. 1




Question Set for 03 Marks

1 Prove that tan 225° x cot 405° + tan 765° x cot675°=0
2 Prove that cos 197 -sin Lz —sin d -C0S 137 =0
6 6 6 6
3 Prove that sin2£+sin23—ﬂ+sin25—”+sin27—”:2
4 4 4 4
4 Prove that tan = tan>X tan>Z tan= tan-= =1
20 20 20 20 20
5 | Prove that sin(A+B)-sin(A—B) =sin? A—sin® B = cos® B —cos” A..
6 Prove that cos A-sin(B—C)+cosB-sin(C — A)+cosC-sin(A—B)=0
7 . i Ao
Prove that tan55° = cos10 +s!n10
c0s10° —sin10°
8 . . iAo
Prove that sin79° +sin19 _
c0s19° —cos79°
9 | Provethat (1+tan25")(1+tan207) =2.
10 If tanx:§ and tany:i,then prove that x+y:Z
6 11 4
11 Prove that sin 3A =3sin A—4sin® A
12 Prove that cos20° cos40° cos80° = %
13 1 o o
Prove that sin19 +C(-)Sll _ «/§
c0s19° —sinll’
14 _ tan2
Prove that sin46 = 4tan o1 ztan - 9)
(1+tan® o)
15 Prove that 1+s!n 2A—Ccos2A  _ tan A
1+sin 2A+cos2A
16 1

Prove that tan™ 1 +tant = |=Z.
2 3 4




Question Set for 04 Marks

1 sin(@— E) tan( Z 9 ) cosec ( Z+o )
Prove that cos( 0 _jT) * cot( nz— 6 ) * sec( n-i 0 )

=-1

sin@+sin 26 +sin40 +sin50
Cc0s @+ cos 20 + cos 40 + cos 50

2 | Prove that an30.

3 | Prove that
sin(180° — &) cos(—8) cot(180° — A) + cos(360° + &) cosec(180° — 9) cot(90° —H) =sin? @

4 tan(z —6) y cot(z + 6) y tan(2z +60)

Prove that =—tan’ @
tan(z +6) cot(zx—-0) cot(2r—6)

5 | IfA, B, C & D are angles of cyclic quadrilateral then prove that
cos A+cosB+cosC+cosD=0

6 | Forany AABC Prove that tan A+tanB+tanC =tan A-tanB-tanC

Prove that 4sin 2Asin(60° + 2A)sin(60° — 2A) =sin 6A

If tan @ = % then Prove that 7 cos 26 + 8sin 20 = %

9 | Prove that (a) cos20° +cos60° + cos100° + cos140° :%

10
Prove that sin10°sin30%sin50°sin70° = 11—6

11
Prove that tan ‘{%) +sin ‘1(9 _

12 . 412 (4 4 63
Sin | —|+cos | —|+tan | — |=7x
13 5 13

13 | Draw the graph of y =sinx,0<x<2=n

14 | Draw the graph of y =cosx,0<x<2=n

15 | Draw the graph of y =sin2x,-n <x<m=

16 | Draw the graph of y=3cos (x/2),0<x<2xn




