MATHEMATICS TRIGONOMETRIC IDENTITIES

L[[ TRIGONOMETRIC RATIOS & IDENTITIES J]J

EARNING OBJECTIVES:
. Systems of Angles
. Trigonometric Ratios of various angles
. Domain and Range of trigonometric functions
. Graphs

[/ B SN VRN \ VR |

YNOPSIS

5 —

ngle: Anangle is the union of two rays having a common end pointin a plane.
easurement of an angle :
exagesimal system:

i) Onerightangle = 5 radian =90°.

(
(i) # radian = 2 right angles = 180°.
(iif) 1° = 60 minutes(60")
(iv)1'= 60seconds(60")
(V)1°=0.001745 radian
(Vi)1radian = 57°17'45" (approx)
entisimal system:
(i) 1 right angle = 100 grades written as 1¢0¢
(ii) 1 grade or 12 = 100 minutes (100’)
(iii)1 minute or 1’ = 100 seconds (100”)

Circular system :
Radian: Aradian is the angle subtended atthe centre of a circle by an arc equal in length to

| the radius of the circle. The length ofarc / = 9.

 ——— T ——————

(i) 1 revolution = 2, radians = 360°

(i) 7 radians = 2right angles =2x90° =180°

(iii) 1 degree (1°)—@ rad ~(.01745rad

180
(iv) 1rad (1°) = — degrees= 57°17'46"

355
Note :(i)Value of ﬁ——(or)—(or)3 1416

(if) 7 is anirrational number
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(iii) 7 = circumference of the circle

I
I
I
h‘rigonometric Identities :
i) (sin@)(cosecO)=1,0#nz,neZ

(9¢(2n+1)%,neZ)

(vi) cosec’d—cot’ 0 =1

=secH+tanf =

(i) If 6 #nz,neZ then

diameter of the circle

Note: (i) If 0 # (2n+1)%,n € Z ,then

cosecld —cotl =

i) (cos@)(sec@)=l,¢9¢(2n+l)%,n e’/

iii) (tan&)(cot@)=1,0 = (2n+1)%,6’ # nrw

iv) sin®0+cos’0=1=sin’0=1-cos> 0

— cosec’@=1+cot’ @ (0 #nm,neZ)

sec’ @—tan’ 6 =1=>(secH+tan §)(secf—tan §) =1

secf—tan@

Trigonometric ratios of various angles:

cosecl +cotd

V) sec’@—tan’ O =1=>sec’ O =1+tan’ 0

ngo 0° | 30° | 45° | 60° | 90°
sin @ 0 ;— % % |
1 1
cosé@ | % f T 0
tan 6@ 0 % 1 J3 o0
cosect 0 2 V2 % 1
secd 1 % V2 2 0
cotd © 3 1 % 0
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Note :

<
180°

490°

Q,

Sin6>0, Cosec6>0
others negative

Q,

All Positive

Q,
Tan6>0, Cot6>0
others negative

>
0° or 360°

Q,

Co0s6>0, Sec6>0
others negative

v270°

T

i) sinnz=tannz=cos(2n+1) 5 =0,VneZ

ii)sin(2n+l)%[=(—l)" and cosnr=(-1)" ,VneZ

Domain and range of trigonometric functions:

Trig. function Domain Range
sin 13 [-1, 1]
cos 2 [-1, 1]
tan ]I"»l—-{(]ﬂ—l—l)%J?: :: I
cot R—{nm.nez} 153
cosec R—{nr.nez} |(o.—1UL =)
sec R {(}.«H}?ne :: (—en, —1TUTL, o)
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EXAMPLES

|

I

| a—4

M.E-1: If sin6 = —— then alies in

a—4
2

Some useful results :
a)lf 4+ B=90°0r270°, then
(i) sin® A+sin® B=1 (ii)cos’ A+cos’ B=1
(iii)tan 4.tan B =1 (V)cot A.cotB =1
b)If 4+ B=180",then
(()cos A+cosB=0
(i)sin 4 —sin B =0
(iii)tan A+ tan B=0
(c)If 4+ B=360°,then
(i) sin4+sinB=0
(i)cosA—cosB=0
(iii)tan A+ tan B=0

I
I
I
I = 2<a-4<2 =>2<a<6=>ae[2,6]
I
I
I

(
I

(E-2: tan]130°.tan140°=

ol 130°4140°=270°
- tan130°.tan140°=1

—rg—————

-~

LE-3: sin” 55°+sin’ 35°=
IBol: 55°435°=90°
| - sin” 55°+sin? 35°=1
I () If acos@+bsin@=c and gsin@—bcosd=Kthen 5> p> =2 4 2
| (i) If asecO+btanO=c and atanO+bsecd =k
I (iii) If acosecO+bcotO=c and acot@+bcosecld =k then a* —b* =c* —k*
I
IW-E-4-' If 8cos6+6sinf=5 then Zsin H—6c0s 0=

@ +b* = +k
8467 =52 +k?
=k =75 —k=453

then a’ -b? =c¢? —k?

Sol: Let 8sind—6¢cosd =k
I
I
I
I
|
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MATHEMATICS TRIGONOMETRIC IDENTITIES

x if x>0
\/x_zz‘x‘: -x if x<0
0 if x=0

for example the value of
Vcos?100° = |cos100°|

=—c0s100°(*. cos100°< 0)
(i)sin @ +sin(z + @) +sin(2z + ) +.......

0if nis odd

sin @if nis even

...t sin(nz + 6) :{

(i) cos@+cos(r+0)+cosQr+6)+.......

0 if nis odd

cos@if niseven

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I ....+cos(n7z+9)={
|

Sol: ;=100 iseven
| -. the required value = sin @

|
W.E-6: cos 0+ cos(7+0)+....+c0s(2997+0) =

Fol: n=299 is odd
.. required value =0
b
— >
Ifa>0,b>0and f(x)>0 then af(x)+f(x)_2\/ﬁ

Proof: We know thatA.M. > G.M.

b
/(%)

af (x)+
2

> af(x)f?x) :af(x)+f?x)22x/ﬁ

=

1
Note: (i) X+;22, forx>0

(ii) atanx+bcotx >2+/ab

(iil) 25c0sx+16secx > 24/25%16 =40
() cot® @ —cos® @ = cot’ Hcos’ &
(i) tan> @ —sin”> @ = tan” @sin’

(iii) cos ec’@ + sec? O = cos ec?0.sec’ O
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MATHEMATICS TRIGONOMETRIC IDENTITIES
()sin* O+ cos* 0 =1-2sin>Ocos> O
(i) sin® O+ cos® 6 =1—3sin> Hcos> O
(iil) sin® @ + cos* @ =1 —sin* O cos® @

(iV) cos? @ +sin* @ =1—sin® O cos> @

g7 2t sin® 6 +cos’ @ _

sin’ @+cos* @

—————————

2+(1 —3sin’ @ cos? 6’) _ 3(1 —sin® O cos’ 9)
ol: - . 2 P
1-sin® @ cos” & (l—sm 0 cos ‘9)

v

raph of sin x:

————————y——

y = cosx

34 -3W/2 nW/z 3
-1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Graph of cosx: |
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Ibraph of tanx:
I y = tanx 4
I
I
I
| i a e .
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MATHEMATICS TRIGONOMETRIC IDENTITIES

Fraph of cotx:

> TEACHING TASK <

A)O B) 1 C)cosA D) cosC

LEVEL -1

—137z /6 radians =
A)-390° B)-490° C)-410° D) -30°
Cot (1358°) + tan (3608") =
A) -1 B)O C)1 D)2
sin(—660°) tan(1050°) sec(— 420°) 1
cos(225°) cosec(315°) cos(510°)

3 NE) 2 4
A) — B) — = D) =

) ) SN NG
logtanl 7%+ log tan 370 + log tan 530 4+ log tan 730 =
A)O B) 1 C)2 D)3
c0s24°+co0s55°+cos125°+c0s204°=
A) -1 B)O C)1 D) 2
secO—tan0 =3 = 0 lies in the quadrant
A)l B) Il C)h D) IV
3[sinx —cosx]' +6[sinx +cosx]* + 4[sin® x +cos’ x] =
A)3 B)6 C)4 D) 13
sin® o tan” o 5
+ +cos o=
l+cot’a  (1+tan’ o)’
A)-1 B)0O C)1 D) 2
3A+2B+C A

If A, B, C are the angles of a triangle ABC then ¢0s (fj + COS(

D A o R 2 < e
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TRIGONOMETRIC IDENTITIES

MATHEMATICS
I10 cot®+cosecO—1
| cot es_ir(fgs ccO+1 sin© 1—cos6 cos©
| 1+cos6 1—cos6 sin© 1-sin©
|l11. sin*(51°—x) +sin*(39°+x) =
I A) -1 B)Q, C) 1 2 D) 2
ho {sin(%—xj+sin(ﬂ—x)} +{cos(3§—xj+cos(27r—x)} =
|
| A)O B) 2 C)4 D)8
|
3. sin, +sin6, +sin6, =3 = cos0O, +cosO, +cosH, =
| 1 2 3 1 2 3
I A)O B) 1 C)2 D)3
I14 |fsinx+cosx:athen|SinX—COSX|=
I A) Ji-a* B) Ja' -1 C)\/Z—a2 D) Ja* -2
N5.  cosec’Acot’ A—sec” Atan’ A —(CotzA —tan’ A)(sec2 Acosec’ A4 —1) =
|
| A)O B) 1 C) -1 D)2
|
|16- tan’0 +secld =5 =secl =
I A)3 B) 2 C)1 D) -1
|H7. If tan(ou+ ) = v/3, tan(~B) =1 then tan 6 =
I A) -1 B)0 C)1 D) 2
N8. Ifx=rcos0cosd, y=rcos@sing, z=rsin@ then x> +y>+2> =
|
| A) 1 B) y* C) x? D) 22
:19. If x tan®120°+4 cos’>150°= 9 then x =
I A)3 B) 1 C) 2 D) 4
leO. In A4BC, rightangled at C, then tan A +tanB =
a’ b* ¢’ ab
A) — B) — C) — D) —
I ) bc ) ac ) ab ) c
2 2
F1_ |f§cos€+%sin0=1,gsiné’—%cosezlthen %Jr;;—z =
A)1 B) -1 C)2 D)3
. 3
22. If a,p are complementary angles and sin« =§,then sina cos f—cosasin ff =

7 2 25
A) 55 B)--x  C) = D) -
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MATHEMATICS TRIGONOMETRIC IDENTITIES
If g lies in the first quadrant and then S0 =3c0s0
@ lies in the first quadrant and 5tan @ = 4, then S0t 2c0sd
A) 5/14 B) 3/14 C)1/14 D)0
If asin?@+bcos*6=c,then an2 9=
A b-c 5 c—b c a—c D a—c
) a—c ) a—c ) b-c ) c—b
4
If g is notin 4th quadrant and tan@:—g then
5sin®+10cosO +9secO+16cosecO+4cotO =
A) -1 B) 2/5 C)4/5 D)0
£(3) = —3x+5 then f(smi;} f(cos%”jz
A) 10 B) 12 C)14 D) 16
I in G then the value of — rear— |
tand,2tanf+2, 3tan @ + 3 are in G.P then the value o 9 Jsec? 01 IS
N2 5 =3 o 3 o 2
) 5 ) 28 ) 100 ) 13

@

©

©

—

N

w

B

Which of the following is correct?

A) sin1® >sin1 B) sin1° <sin1 C) sin1® =sin1

cosecA:4p+%:>cosecA+cotA=
p

sin1° = Lsinl
D) 180

1 1 1
— —8p (or) — 8p (or) —
A)8p B)8p C) —8p( )8p D)8p ( )8p
I-sin A ..
; =secA—tanA thenAliesin the quadrants
I+sin A
A) LI B) 11, 11l LIV D)1, 1l
If sin @+ cos@® = mand secd +cosecd = n, thenn (m+1)(m—1) =
A)m B)n C)2m D) 2n
c0s? 5% +c0s? 10° +cos> 15°+....+ cos> 360° =
A) 18 B) 27 C) 36 D) 45
(X2+y2)3
If x=acos*0sin® and y =asin’ 0 cos0, then Xz—yz:
A)a B) a® C)a? D) a®

asecO+btan@ =1,asecd—btanf =5 :>a2(b2 +4)=

T TrooT T T T T TW T Tw T T T T T T T T TN T T T T T T T T T T
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MATHEMATICS TRIGONOMETRIC IDENTITIES

RES B) 9b? C) b2 D) 4’

| b2 -1

B5. tanA =atanB, sinA=bsinB = 21 =

| _

| A) sin’A B) sin®A C) cos?A D) cos®A
56. If a=xcos’ A+ysin’ A then(x—a)(y—a) +(x—y)’sin® Acos> 4=

} A)0 B) 1 C) xy+a’ D) xy—a?
|B7- If 4cos® a+3acosasin® @ =m and gsin® o +3acos® asina = n then

| (m+n)%+(m—n)% =

|

I A) 24 B) 2,/ C) 247 D) 24°
P I+sinx I+cosx+sinx

8. a= = ; =

| I —cosx+sinx 2sinx

L A)a B) - C) a2 D) &

| a a a’
}39. Eliminate g from x=1+tan@,y=2+cot8

| A) xy+l=x+y B) xw+2=2x+y

I C) xy+1=2x+y D) xy+1=2y+x

| 1l

|40 If GZT,then cosO+sinb =

|

I A) V3+1 B)\/§—1 c) J3-1 D) J3+1
| 2 V2 2 2
lh‘l. If cosx =tan y,cot y=tanz and cotz = tan x, then ginx =

I A) \/§4+1 B) \/34—1 c) \/§2+1 D) x/gz—l
|

#2. If sin@+cos@=p and sin® @ +cos’ 6 =¢, then P(P2 —3)=

A B) 2q C)-q D) -2q

|

| KEY

b1)A 02) B 03)C 04) A 05)B 06) D
07)D 08)C 09)A 10) B 11y C 12)B
13)A 14) C 15) A 16) B 17)C 18) A
19) C 20) C 21)C 22)B 23)A 24) B
p5) D 26) B 27)B 28) B 29) D 30) C
B1)C 32)C 33)C 34)B 35)C 36) A
It37)C 38)A 39)C 40)C 41)D 42)D

| VII - CLASS
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MATHEMATICS TRIGONOMETRIC IDENTITIES

HINTS

13 Z s 180 _ g0
6 1

13580=8(1800)-820,
36080=20(1800)+80

Convert the corresponding values.
v If A+B=90"= tan Atan B =1
c0s(204" ) = cos(180° +24°)
cos(l25°) = cos(180° —550)

Use (sec2 A —TanzA) =1

Put x = 90°

Put 4 = 45°

A=B=C=60°

:10- 1=cosec’0—cot’ 0

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
M.  A+B=90°=sin’ A+sin’B=1 I
H2.  Simplify I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

I

TN O T T O RTINS T T T T T

3. Putg,=6,=6,=90

:14. O!ZZ

H5.  Put A=45°
He. tan’@+secld =5, :>(Seczl9—1)+sem9:5,
= Sec’0+sec—-6=0, secd =2 or -3

Let (a+ /)= 60"

N

(a=p)=45"=25=15" =65 =45
Square and add
Substitute the corresponding values.

©

B

©

e e | N0 . . = Y
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MATHEMATICS TRIGONOMETRIC IDENTITIES
ZC=90°

2 2 2
a b a+b c
.'.tanA+tanB=;+—: =

a ab ab

2 2
by squaring and adding x—2+2}—2 =2
a

S T T T T T
—

——
N .

. 3 3 4 . 4
sing =—,cosf=—, cosa=—,sinff=—
5 g 5° 5 g 5

w

Divide the Nr. and Dr. with cos g

Divide throughout with cos? g
—atan?g+b=csec?g — (a-c)tan? 9=(c-b)
@ lies in Il quadrant, substitute the values

B

o O

sin270° =—1 & c0s270° =0

N

(2tan @ +2)* = tan (3 tan 6+ 3)

—=tan’@+5tan@+4=0
=tand=-1,-4
but tan @ = -4 only satisfies above condition

1>1°

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
Use (cos ec’ A—cot’ A) =1 I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

©

If cosecA = 4P+L
16P

1
cot4d==+|4P — ——
then ( 16Pj

©

Jcos®> A4 =cos 4 then 4€ 0,0,
Find m* and multiply

—

_CD__OO________I\U__E_____—I\J_'D_IQ'__I\)_IQ_

m—n=a(cosa —sina)’
VIII - CLASS 12

132.  If (A+B)=360° or (A+B)=180°then ¢os? 4 = cos> B and (A+B)=90° then
I (coszA+cos2 B)=1
I33. @ can be eliminated by substitution.
B4 Given (asecO+btand)=1
I = (asec-btand) =5, eliminate g
E5. Put A=30° and B=45° and verify
6. PutA=90°
B7. m+n=a(cosa+sina)
|
I
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5
Pg.

#o.

In R.H.S. of given equation multiply and divide by (1+cos x +sin x)

x—1=tan 0,y—2=cotd Multiply two equations
Put 9 =330° substitution

cosx =tany
tan z = cot y ; multiplying we get cos x = tan x

cotz =tanx

= cos’ x =sin x

145
2

=sin’x+sinx—1=0 =snx=

2
cosO-+sin0= p=> p* =1+ 2sin foos O =>sin Hoos =L

also

p’ =cos’ G+sin’ O+3cos Gsin 6( cos O +sin )

-1
:p3 :q+3(pTJp

=2p’=2q+3p’-3p=p’ -3p=-2¢q

> LEARNER’S TASK <

«p1» BEGINNERS (Level-1)

-1 1”3 radians =

A)-390° B)-620° C)-610°
Sin4530° =

1 1 3
A) > B) 5 C) >
sin150°—5¢c0s300°+7 tan 225°

tan135°+3sin 210°

A) 10 B) -5 C)-2
log tan18°+1log tan 36° +log tan 54° + log tan 72° =
A) log4 B) log3 c C) log2

tan 20° + tan 40° + tan 60° +.....+ tan 180° =

A)0 B) 1 C)?2

«H»

D) -660°

oy
2
D) -3/2

D)0

D) 3

VIII - CLASS
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MATHEMATICS TRIGONOMETRIC IDENTITIES

A) 1 B) -1 C)0 D) 2

| |
p. (sina+coseca)2+(seca+cosa)2 = k+tan’a+cot’a =k = |
I A) 9 B)7 C)5 D) 3 I
| 1 N tan’ & . 1 B |
I?' (1 +cot? a)2 (1 + tan? a)z 1+tan® o I
I A) -1 B) 0 C) 1 D) 2 I

cos’ A+sin® 4 cos® A—sin’ 4 |

. + :k =

F cosA+sin 4 cosA—sin A thenk I
Ao B) 1 C)2 D) -1 |
| 1+ cota +coseca |
lp' 1—cota +coseca I
| sin ¢ sin o 1+cosa l-sina |
I A) l+cosa l-cosa C sinx D cosa I
0.  cos? (1250—)6)—0082 (55°+x) = |
I A)-1 B) 0 C)1 D) 2 I
I11_ sin21+sin22—ﬂ+sin24—ﬂ+sin28—ﬂ +sin27—ﬂ+sin25—ﬂ: I
| 18 18 18 18 18 18 |

A) 1 B) 2 C)3 D) 4
| |
| A+B |
2. If AB C D is a quadrilateral then tan( A j = |
| |
| c-D C-D C+D C+D |
I A) cos 2 B) cot 2 C) cos D) cot I
|L13. If cos @, +cos @, +cosb; +cos B, +cos; =5 then sin 6, + sin 6, + sin 6, +sin 6, + sin 5 = I
| A)3 B) 2 C) 1 D)0 |
14 If cot(a+8) =0 then sin(ar+2) - |
| A) sina B) cosa C)sinp D) cos g |
|L|5- 5sinx+4cosx =3=4sinx—5cosx = I
I A) 4 B) 442 C) 342 D) \2 I
I16. If & =(sec A+tan A)(sec B+tan B)(secC+tan C) = I
I (sec A—tan A)(sec B—tan B)(secC —tan C) thenk = I
I A)O B) +1 C) +3 D) +4 I
17, If sin(@+ #) =1 sin(@ - )= > then tan(a +2/3) tan(2a + ) = |
| |
| |
| |
| |

VIII - CLASS 14
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I18.

©

©

—

A

w

o

o

N

@

©

If x=rcosacosScosy; y=rcosacosBsiny;

z=rsinacosfB; u=rsinfthen x> +y*+2°+ 4’ =

A)r B) 2r C) ,2 D) 4,2
sin4¢9+25in2¢9(1— - ]+cos49:
cosec 0
1
A) 1 B) 0 c) ¥ D) -1
If xcor?120°+4sin?150°=3, then x=
A) 2 B)7 C)6 D)5
If x =sin130°+cos130° then
A)x <0 B)x=0 C)x>0 D) x>0
NN
If x=asec” 8;y =btan" 6 then = —l=| =
a b
A)O B) -1 C)1 D) 2
sinfd —qgcosé
if tan 0 =2 ypgn L1502
q psind+qcosl
2p 2pq p-q g -p
A) p2+q2 B) p2+q2 C) p2+q2 D) p2+q2
If asecO@+btanf =c then (atan¢9+bsecz9)2 =
A) > +b* + 2 B) —a%+b% +¢? C)a®-p*+¢ D) a? +b*-¢*-
3 _ . _ Stan (7 +6)+4cos(7+0) 3

If cos® =3 and g is notin the first quadrant, then 55ec(27r—0)—4cot(2;z+9) =
A i B —i C é D _2

)3 )73 )% ) 7%
F()=x 26 305 = f[sin (%”j}f[sm (%”ﬂ -
A) 10 B)-10 C)14 D)-14
x=cosl’, y=cosl=
A)x=y B)x>y C)x<y D)2x=y
a=sec2’, b=sec2=
A)a=b B)a<b C)b<a D)2a=b

tanO:P—i:sece—tanez
4p

- ___KT___l\')___l\?___'K)______I\)____E'_____RJ____M____M__'K)___:____

VIII - CLASS
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MATHEMATICS TRIGONOMETRIC IDENTITIES

1 1
A) 2p (Or)g B) g(or)—2p
—L(or)2 L (or)-2
C) 2 p D) 2 p
0. sin® 5°+sin” 10° +...+sin” 180° =
A) 18 B) 27 C)1 D)0
1. a=secO—tan0O,b=cosecO+cotd=a=
A b+1 5 I+b c b-1 D 1-b
)b—l )l—b )b+1 )l+b
2 cosA:acosB,sinA:bsinB:>(b2—az)sinzB:
A) 1+4? B) 2+4° C)i-4° D) 2-4?
3 if sinx_cosx_tanx_kth bc+i+ ak |
' a b ¢ o T ek ®
A k(a+lj B l(a+lj ! D a
) a ) k a C) k2 ) k
4.  If mcos®* A+nsin® A= p,then ¢ot2 4 =
p+n p—n p—n n+l
A) m+p B p—m ) m—p D m+p

4

If asin’ x+bcos’ x =sinxcosx and asinx = bcosx then 42 +b2 =
A)O B) 1 C)2 D)3

If sin &+ cos@ =a,then sin* @+ cos* @ =

o

A) 1—%(a2 +1) B 1—%(&—1)2 C) l+%(a2 +1) D) l+%(a2 -1)

2
7. If tan&+sin@=m, tan@—sind=n, then (mz—nz) =
A) 16 mn B)4 mn C)32mn D)8 mn
8. IfsecO+cos@=2thensin>g+tan’ 6 =
A0 B) 1 C)2 D)4
9.  Which of the following possible?
17 4
A) sind=2 B) 00592? C) tanf =2 D) Secé’Zg
0 Ifﬁ—i h sin230-sin76
' 21 "M in20+sin140
A0 B) 1 C)-1 D)2
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MATHEMATICS TRIGONOMETRIC IDENTITIES
I I
lLI‘I. If 2sinx+5cos y+7sinz =14 then 7tan%+4cosy—6COSZ: I
| A) 4 B)-3 D)5 |
Irlz. If sin6 and cos 6 are the roots of px*+qx+r=0 then ¢ —p’= I
| A)O B) —2pr C) 2qr D) 2rp |
I I
I I
I KEY I
I I
I I
I I
p1)D 2)B 03)C 04) D 05)A 6)B 7)C |
p8) C 9)C 10)B 11) C 12) D 13)D 14) D |
15) B 16) B 17)A 18) C 19)A 20)C 21)C |
b2)C 23)C 24) B 25) B 26) D 27)B 28) C |
bo) B 30)A 31)C 32)C 33)B 34)C 35) B I
B6) B 37)A 38)A 39)C 40)C |
I41)C 42)D I
I I
| HINTS |
I I
I I
o —nZxB06eoe |
I 3 7« I
F. sin (4530°) =sin((12)360°+210°) I
I . o e 1 I
| =sin210°=—-sin30°=— |

: |
I}. Convert the corresponding values. |
|4. log (tan18°tan 36°tan 54°tan 72°) = logl =0 |
I [+ If A+ B =90°= tan Atan B =1] I
p. A+B=180°=tanA+tan B =0 I
B. Square and simplyfy |
I7. Put a = 450 I
F. PutA=0° I
P. Use 1= (coeseza —cot? a) |
I I
0.  (125°—x)+(55°+x)=180" |
I I
Ih1. |f(A+B)=%then sin> 4+sin? B =1 I
| A+B © C+D |
N2. (4+B+C+D)=360°= == |
I I
I I
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MATHEMATICS TRIGONOMETRIC IDENTITIES
Put 6, =6, =6, =0°

w

B

cot(a+4)=0 :>0£+,5=%
= sin(a +2f) =sin(90°+L) = cos

asinx-+bcosx=c=bsinx—acosx=+r/a’ +b" —c
K? =(1+sin A)(1+sinB)(1+sinC)(1-sin 4)(1-sinB)(1-sinC)

o o

K? =(l—sin2 A)(l—sin2 B)(l—sin2 C)
K?* =cos? A.cos® B.cos* C

K =+cosAcosBcosC

a+ =90, a—f=30°=a=60°, f=30°
Squaring and adding

© &N

sin* @+cos* @ =1-2sin* Bcos” &

x.l+4.l=3:>x=6
3 4

= O

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
x =sin 50°—cos 50° I
sec’@—tan” 0 =1 |
Divide the Nr and Dr. with cos g |
Let g tan @+ bsect =k I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

>

nat-b = -k =>kP=c—a’+b’
g lies in fourth quandrant substitute the cor-responding values.

. 3x . Sx
sin—=-1,sin—=1
2 2

o

N

1>1°=cosl<cosl’

®

2=2¢—114° (approx)
Use (sec2 6 —tan’ 6?) =1

© ©

A+B=180°= sin’> 4 =sin’> B and 4+ B=90°=sin> A+sin’B=1
Put g = 45° and verify the options

—

2.  squaring and adding
1 ak sinx cosx(l+cosx)+sin°x a 1 a 1 1( lj
3. bc+—+ =—7+ - =t ——=—+—=—|a+—
ck 1+bk k sin x(1+ cos x) k sinx k ak k a

B

divided with gin? 4

—n

Weget COt2 A= P
m-—p

5. Put sin x = b and cosx =a
VIII - CLASS 18
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MATHEMATICS TRIGONOMETRIC IDENTITIES

nat+b? =cos’ x+sin*x=1

o

Use (a4 +b4):(a2 +b2)2 -2a’b*
2tan@=(m+n); 2sin@ =(m—n)

Eliminate g and use (tan2 O—sin® 9)=tan2asin2e

_GJ_(D____C\A‘J__CD___

8. Putg=0

9 Range oftang is R

HO. Use219=r

|

b, putx=",y=0,2=~

. putx=—,y=0,z=~.

|

IIIZ' sinH—I—cosH:_—q,sianosH:L
p p

now (sin 6 + cos 9)2 =142sinfcos b

NS ACHIEVERS (Level -1l) «HI»
MCQ’s with one or more than one correct answer

H<a<1_[:\/l—cosa +\/1+cosa L
2 1+cosa 1-cosa
B) 2 2 D) -2
A4) 2 seca sna C) 2c0sec ) —2coseca
) 1+ cos@ _ "
1+ cos@

A)cosecd+cotd B)cosec—cotd C) sin 0 D 1+cos 6

1—cosé sin @

1-cosé
1+cosé

= 7

A) cosec@+cotd B)cosecld—cotd C) sin 0 D sin¢

1-cos® 1+cosé
) l—sIné’ _ ”
1+siné@
A) 1-sing B) secfd —tan @ CO§6I D)none
cosd l1+siné@

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
VIII - CLASS 19 |

-1r - - - T~ -"F"%% - - - TN - ="



MATHEMATICS

TRIGONOMETRIC IDENTITIES

— e © ) R © ) R

) l+sinf
' \1-sin®

1+sin@ cosd

A) C)secd +tan D)none

cosd 1-sin@

)-1rightangle= 7

A4)90° B) HT C) 100 D) 211¢

| Assertion and reasoning type.

pptions: A) Both Aand R are correct R is correct explanation of A

B) Both A and R are correct Ris not a correct explantion of A
C)Ais true R false D) Ais false R is true

A:In aright angled triangles gin? 4 +sin? B+sec2 C =2

R:If o B are complementary angles then sin® o +sin® g =1
A: The number of values of g satisfying sec@ +cos@=1 is 2
R:If 7sin®> @ +3cos*> @ =3 then tana =0

A:lf sinf, +siné, +sin@, =3  then cosb, +cosb, +cosf, =0

R: The val fl_[—?’2
: The value o TE

A: logtan17° + log tan37° +logtan53° +logtan73° =0
R: loga +logb + logc = log [abc]

A:Ifx=r cos@cos¢, y =r cos@sing, z=rsin@ then x> +y* +z" =r’

R: If sec> @ —tan’ 0 =1 then sec@ +tan@ = !

secd —tan @
Match the following
sinx cosx tanx
Let = = =k then
a b
list-l list-ll
1
1.bc [ ] a. P
2.2 1 p2 b L
-a +b [ ] 'ak
5 L, 9k a
"ok 1+ bk [ ] ©%
1
bgrip e 1 ds
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MATHEMATICS TRIGONOMETRIC IDENTITIES
| A 1-c . 2-d ., 3-b ., 4-a B.1-d . 2-a , 3c , 4-b |
I C.1-a, 2-b, 3-d, 4c D.1-b , 2-c , 3-a , 4-d I
. list-l list-ll
; |
I 1) sin’ %+ cos’ %—tan2 % a. 1?5 I
I I
I 2.sin2111_[+cos27n—tan2ﬂ b._—l I
| 6 6 4 2 |
I I
| 3.sin2ﬂ+seczm+tanzm c)0 4.cos2£+sin25——i anzﬂ |
| 4 3 3 32 4 |
I 1 I
| d.- |
2
I A.1-d , 2c, 3-a, 4b B.1-a, 2-b , 3¢ , 4d I
| C.1-b , 2-a, 3d , 4 D.1-c , 2-d, 3-b , 4-a |
I I
B. list-l list-ll |
I 1. 1rightangle a 2[I° I
| 2. 1 revolution b. 0.01745° I
I 3. 1 radian c.100¢ I
| 4.1 degree d.57°.17'46" I
| A. 1-a, 2c, 3b, 4d BA1-c 6 2a,3d, 4b |
I C. 1-a, 2-c, 3-d , 4b D.1b | 2-a , 3-d 4-c I
Irl. list-l list-ll I
I 1.3tanx + 27 cot x > (XEQ,) a. 24 I
| 2.5sec’ x+125¢cos* x > b.18 |
I 3.16cosec’x +9sin’ x > c.50 I
| 4.sec’ x—tan’ x = d.1 |
I A.1-a, 2-b, 3¢, 4-d B.1-c , 2-a, 3-b , 4-d I
I C.1-b , 2c , 3-a, 4d D.1-c , 2-b , 3-a , 4-d I
F. list-1 listl I
| 1. tan130°.tan 140° = a) 3 I
I 2.sin” 55° +sin*35° — 1= b) 0 I
I 3.If 8cos@+6sinf =5 I
| then 8sin@d—6c¢cosl = c) 1 |
I 4.c0t30° = d) +5\3 I
| A.1-b , 2c, 3-d , 4-a B.1-c , 2-b , 3-a , 4d |
| C. 1c , 2-b , 3-d , 4-a D1-a, 2-b, 3d, 4c |
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