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- 4 IDENTITIES

#i Complementary Angles I

4 ™

AC
Sin(90-A) = 32 tan(90-A): g | Cosec(90-A): 75

| Identities %
AB2

BC? 2 AC' ™
—] S = 4 1
a2 1:=5in'A +cos’/A=1 i

ABZ _ AC? BC} AB
— = pLica AC
TPy cot'A+1 = cosec’'A+—=" cosA = 25 cotA = IB\(B: SeCA =

4. BC% _AC? AB’

A . BC BC _AC
ABT ApZ - 1tfon'A = sec'A cos(90-A)= S | cot(90-) =5 | sec(90-A)= 52
&

7 BC BC = 59.
SinA = 'E tanA = E CoSecA = BC

< J

Divide both sides by

e.g. If sin 30 = cos (0 - 6°) and : -

|
30 and 0 - 6° are acute, find the § I
|
1

|
|
|
» |
Base(B) B™ I
|
|
L

value of 6. —=-p| Trigonometric Ratios of Some Specific Angles

Sol. sin 30 = cos (6 - 6°)

= cos (90° - 30) = cos (8 - 6°)
= 90°-30=0-6°

= 40 = 96°

= 0=24°

HY, Y 0° 3
COSeCA=BE=p . T-ratios

o

P 45° 90°

j sin 0

e.g. If x = rsind cosd,y = r sind

sing, z = r cosO, then Prove

that:x'+y' +2"=r',

Sol. x = r sind coso

Y = r sinf sind

Z=rcosd

X+y'e?

=r'sin' 0 cos’ ¢ +r' sin' 0sin' ¢
+ricos'®

= r’ sin’ 0 (cos® ¢ + sin’ ¢)
+r'cos'0

=r'sin® 0+ r'cos’

= r* (sin’ 0 + cos’ 0)

=r

! cos 1

-~ |5-l51-

! tan 0 Not defined

b cot Not defined

V2
V2

Simplified trigonometric values
NCERT / X / Trigonometry

Not define

[Imerrelnﬁonshlp between T-raﬂos] | sec 1
L

-

[-
(2]
o
@
>
"
-
H
»

O PSS = 1= B 1N 1 P

cosec Not defined

SinA =

Sivl © (@l & [N Sl&| 8

1 1
cosecA secA cotA
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1 1
sinf= cscE= wosf=—— secl=—— 2

Reciprocal and cscl sing sec& os&

Quotient

Identities 1 sing 1 cos &

tan&= = coté= =
coté cos& tan& sin@
Pr:::i:::n sin@+cos’ 8 =1 tan’8+1=sec’d cot?’@+1=csc’ 8
sin(A+B8)=sinAcosB+cos AsinB cos(A+B)=cosAcosB—sinAsinB

Sum and sin(A—8)=sinAcosB—cos Asin8 cos(A—B)=cosAcos8+sinAsinB

Difference

Identities ‘ —

tan(A+B) = tanA-+tanB tan(A—-B): tanA—tanB
: ¢ l1—tanAtanB © 1+tanAtanB
cos(2A) =cos’A—sin’ A

Double Angle " . ’ - 2tanA

dantitios sin(2A) =2snAcosA =1—2fin A tan(zA)z—l—tanzA

=2cos A-1
Half Angle sian s [1—cosA Y (7)1 ’1+cosA A) sinA _1-cosA
Identities (2 E 2 2l 2 L2) 1+cosA  sinA

TRIGONOMETRIC IDENTITIES

Complementary angles See o= lso
co
sin O = cos (90° — 0) —> sin 40° = cos 50° i
cos B = sin (90° — 0) —> cos 15 = sin 75° cosec® = Sin O
tan O = cot (920° — 0) — tan 30° = cot 60° 1
cotd = ———
tan 0
sin O
tan O = bo“ o
cCoOSs
sin®*@ + cos*0 =1
coto = 252
SN sin?0 + cos®0 = 1 (+cos’0)
cos’O cos’O cos’0
2 _ 2
Sin 20 4 eost0 —1 tan" 0 + 1 =sec” O
2 2
tan“0 + 1 = sec” O
ol %, sin’0 + cos’0 = 1 (+=sin’0)
1+cot”0 = cosec’ 0O sin’© sin’@ sin’@ =
1+ cot® ® = cosec’© E @B
=
= =
o =
= W
=)
= o o -
__« [O° 130° |45° | 607 | 90% |120°180°1270° 13607 | =
1 =5 = =T
sin e 0 - ¥ |'Wd 1 vd 0 -1 0
2 2 2 2
3 'z 1 1
cosa | 2 |22 |22 |2 | o |l-2la| o] 2|
1.2 2 x Z | \
1
Ko 3 —ai 0
tan o 4] e} 1 A3 o W o ]
1 1 81
cotg | @a L | 1 — 0 ——| o= O o
ik 73 73 1
2 =S
seC 1 = vz ] = 5 1 o 1 8. E
L | Kb o e ] = 1 w o
Ee [2 2 >=
COSeC o | o 2 S L - (=5 -1 e < A
S ",3 y.@ S
=
(]
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Trigonometric Identities and Equation

Some Standard. Formula

1.
2.

® N o ua

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

sin*A + cos*A =1
1+tan’ A =sec’ Aor,sec” A—tan’ A =1
1

—————, where Azns+—
sccA—-tan A y

or, secAt+ttanA

nelz.
1+ cot? A =cosec’A  or, cosec’A-cot’A=1 or,
1
cosecA + cot A ,whereA 2 nnnel
cosec A - cot

sin(A+ B)=sinAcosB + cosAsinB
sin (A — B) = sin A cosB — cos A sin B
cos{A+B)=cosAcosB -sin AsinB
cos(A - B) = cos AcosB + sin Asin B

tanA + tan B
where Azszn=t

tan(A 1 B , :
BREA B 1—tan Atan B :

N

n
B/snn

tan (A - B) - Mland,/{;ﬂ:mz45
]¢mnAman 2
cot AcotB -1

cot{A + B)= ot A+ cotB |»where Aznn B=nn

cm(A_B)___cutA(.ot}:!+lI and, A+ B#nx

cotB - cot A

sin (A + B)sin(A-B)=sin"A-sinB =cot"B-cos" A

cos{A + B)cos(A - B) - cos* A - sin*B - cos*B - sin* A
sin 20 - 2sin Ocos0 - —=209
1itwan“0
c0s260 =cos’ B-sin“ 8
c0s20 = 2cos*0-1
cos20 =1-2sin?0
- 2
cos 28 = w
1+tan~0
1+ cos28=2cos"#,1—cos28 =2sin” 0
0[3%: (:ng:ﬁ,ﬂ= Sinzﬂ
2 2
tan 2H = "‘"’"? . where 8= (2n + 1) =
1-twn“0 4
ﬂ = tan ﬁ where 8= 2n n
sin 0 2
M = cotg, where 0 2 (2n+ 1)
sin bt 2
- cos , B
ﬂ =tan — where 8 =z 2n+ 1)n
1+ cosOD 2

20

21.
22.

23

24.

25.

26.

27

28.

29.

30.

31.

32.

33.

34

35.

36.
37.
38.

39
40

41.

3
-, . 4 )
8 i = cot? -‘- where 0 2 2nx
1 -cosO 2
sin38 = 3sinB-4sin” 0
cos30 = 4cos’ 0 - 3cos0
. o 3
B0 3tan B ra)n H
1-3tan 8
2 sin 2°A
coSACoS2Acos2’A...cos2* A w ———
2'sin A

sin 0 sin (60° - 0)sin(60° + 0) = % sin 30

cos 0 cos (60° - B) cos(60° + 0) = %cos 30

. tan Btan (60°-8)tan (60¥+ ) =tan 3 B
sinA*-sinH=2§in(A+B|cnsf’A_B|
J \ 2
4 Y
sinA -sinB 2$in[A B]cos|A'B|
\ 2 .. 2
msA+mB=2cm(A+B]cm(A_Bl
2 > S
2 — R\
cosA-cosB=—25in[A BJsi ,{ul
2 L 2 f
tanz‘\+mnB=Ml.\-.‘hcrc."l,8a:nﬂ+-E
cos AcosB 2
tanA -tanB i B)Lnez
cos AcosB |
-mtA+mtB=Ml,whcrnA,B=nn,nFZ
sin AsinB |
mtA—mtB=M1,whoreA.B:n:.ncZ.

sin Asin B |

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

-sin(A1+ B+ C)

i cosAcosBsinC

sin AcosBcosC + cosAsin B cosC
sin AsinBsinC
or,
sin(A+ B +C)
=c0osAcosBeosC(tan A+ tanB = tanC
—tan A tan 8 tan|(
cos{A + B+ C) = cos Acos BcosC — sin Asin B cosC

—sin AcosBsin(C — cos Asin BsinC or,
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side opposite to angle C _p

sinC =
hypotenuse " h

. side adjacent toangleC b
cosC = =—

hypotenuse h
side opposite toangle C  p
tanC = — . —ik
side adjacent to angleC b
. i | oy 1 - siné
N = Sing Y Tos0’ Y Ttang’ " T coso
ZA 0° 30° | 45° | 60° | 90°
SinA |0 O )
2 1\2] 2
CosA |1 V3| 1] 1(o
2 1212
TanA |0 1 [1 |3 | Notdefined
V3
CosecA | Notdefined [2 |42 | 2 [1
V3
SecA |1 Z |42 |2 | Notdefined
V3
CotA | Notdefined |3 |1 | 1 [0
V3

AEP TRIGONOMETRICAL
STUDY CIRCLE IDENTITIES



& AEP e
& STUDY CIRCLE TRIGONOMETRY
%

ACCENTS EDUCATIONAL PROMOTERS

UNIT CIRCLE

0,

120°, 2%

ro 3w
13-)0, Y

T .
(—l‘ok ()0’2” ’(1!0

AEP TRIGONOMETRICAL
STUDY CIRCLE IDENTITIES



\ I= I: Since 2001... E
A -
STUDY CIRCLE TRIGONOMETRY

ACCENTS EDUCATIONAL PROMOTERS

INTRODUCTION TO TRIGONOMETRY 6

BASIC CONCEPTS AND FORMULAE
1. Trigonometry is the branch of mathematics in which we deal measurement of the sides and angles of the triangles.
Trigonometric Ratio’s:
Let AABC be a right-triangle right angled at B. Let ZCAB =0,

Then,
sin ©=BC cos 0= AB tan 6 = BC
AC AC AB
cot®6= AB sec® = AC cosec 6 = AC
BC AB BC

Relation among t-functions:
(i) Reciprocal Relations:

sin®= 1 => cosec O = 1 => sin® .cosecH=1
cosec 6 sin ©
cos 6= 1 => secO=__1 => secB.cosO=1
sec © cos ©
tan6= 1 => cot6=__1 => tan6.cotb6=1
cot © tan 6
(ii) Square Relations
(i)sin?8+cos?26=1, cos?0=1-sin?0, sin?0=1-cos?6
(i) sec26—tan20 =1 sec2@=1 +tan?6, tan?0=sec’0—-1
(iii) cosec20 —cot20 =1 cosec20=1 +cot?0, cot? @ =cosect?6 -1
(iii) Quotient Relations
tan©=sin 6 and cotO=cos O
cos 6 sin ©
2. An expression having equal sign (=) is called an equation.
3. An equation which is true for all values of the variable involved, is called an identity.
4. An equation which involves trigonometric ratios of an angle and is true for all values of angle is called a trigonometric
identity. Thus, above relations among t-functions are known as fundamental trigonometric identities.
5. While proving the identities following points can be useful:

(i) Try to simplify LHS to RHS if RHS is more complicated.
(ii) Try to simplify RHS to LHS, if LHS is more complicated.
(iii) You may try to make both sides equivalent to a third expression.
(iv) Sometimes changing tan x, cot x, sec x and cosec x into sin x and cos x may help.
(v) If the numerator and denominator of a fraction contains a factor of (1 + sin x) or (1 — sin x), multiply and divide by
(1 —sin x) or (1 + sin x) whichever is applicable. This is then replaced by cos x. The same applies to a factor of (1 + cos x),
(secx £ 1), (cosec x £ 1), (sec x & tan x) and (cosec x £ cot x).
(vi) Always keep it mind the RHS, if you are dealing with LHS or vice-versa, to be sure that you are approaching in right
direction.
ooo These guidelines are only a helping aid and there is no hard and fast rule to solve the particular problems. Only practice can
make you perfect in proving the identities. Moreover, you have different ways to approach a result. Always try to find the
shortest route.

6. Two acute angles a and 3 are compliments of each other if a + 3 = 90°. In a right angled triangle, the two angles that are not
right angles are complements of each other. If one angles is 6, then other is 90° -6
7. Two angles a and 3 are said to be supplementary, if a + = 180°
0° 30 4s5° 60° 90°
o
sin 0 1/ iV V3/2 1
0 2 2
cos 1 V3 Y 1/2 0
0 /2 2
tan 0 1/ 1 V3 Not
) V3 defined (=)
cot Not V3 1 1/V3 0
0 defined (o)
sec 1 2/ V2 2 Not
0 V3 defined (<0)
cos Not 2 V2 2/V3 1
ecO defined ()
ooo: As we can observe that:

(i) Values of cosec 6 is the corresponding reciprocal values of sin 6. AEP
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| {ii) Values of sec 0 is the corresponding reciprocal values of cos 0. 7
% (iii) Values of cot O is the corresponding reciprocal values of tan 6.
1 ooo There is an easy way to remember the values of sin 6 for 8 = 0°, 30°, 45°, 60°, and 90°0

% In brief:

1 0 DB
% 0° 5° 0° Q°

1 s Write the five numbers in the 0 Incr
% in@ sequence of 0, 1, 2, 3, 4. Divide by 4 and 3 easing order

i take their square root. 2

[+ Write the values of sin 8 in 1 Dec

% os 0 reverse order 3 reasing

1 2 order
% t Dividing values of sin 8 by cos 8 0 Incr

1 an 9 i.e, 3 ot easing order
% tan O =sin 6 3 defi-

= cos O ned

increases from 0 to 90°. The value of tan 0 also increases from 0 to a big number as 0 increases from 0° to 90°.
| (i) If A and B are acute angles such that A > B, then sin A > sin B, cos A < cos B, tan A > tan B and cosec A < cosec B,

% sec A >sec B, cot A < cotB.
% o Fundamental

% ooo: (i) The values of sin © increases from 0 to 1 as 0 increases from 0° to 90° and value of cos 6 decreases from1to0as 0

rPerpendicular

| => cosB=b
&3 h

| => tan©®=sin8= p = _p
% cos® AT b

] b Lk
% => cotO=cosO=b /b= b

sind pll” p

| => secO= _1 =_1 =h
% cos® b b

| h
% = cosecf=_ 1 = 1-h

‘| sin © P P

h

% a 3 x 3 Relations
% [A] sinfO +cos?B=1

| (i)sin2@=1—cos? 6 => sin9=+v1—cos2 0

% (i) cos?6=1—sin?0 => cos0=+1—sin2 0
|
% ()] Ssec?9—tan?6=1
1 (i)sec2@=1+tan?0 => secO=+1 +tan?6
% (ii)sec?8=1+tan’ 0 => tanB=+vsec’B—-1
| [l cosec’® —cot’6=1
% (i)cosec?0=1+cot’0 => cosec 0 =1 +cot?0

1 (ii) cot? © = cosec?’6 -1 => cot 6 =+vcosec?26 -1

i a Some Important Relations

% (i)sing= 1 or tan®=5in 6
] cosec 0 cos 6 AEP TRIGONOMETRICAL
E - STUDY CIRCLE IDENTITIES
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% {ii) cosec 6 = 1 or cotB=cos @
sin © sin O
| {iii) cos © = 1
% sec O
1 (iv) secO = 1
% cos ©
| {v)tan© = 1
cot ©
% {vi)cot O = 1
] tan ©
% a Complementary angle Relation
1 (i) sin (90 —6) = cos 6
% (ii) cos (90—©) =sin ©
1 {iii) tan (90— 0) =cot ©
% {ivjcot (90—-0)=tan ©
{v) Sec (80 —0) =cosec ©
] {vi) coses {90 —0) =sec O
% a Trigonometry Table
1 30° ! 6 9
% o [ 0° 0°
]- 1 3 4
1/4 3 4
& /a /4 /4 /4
| EY] v v
% 0 4 1/2 3/4 1
1 sin 6 1/2 v 1
% /N2 3/2
I cos 6 \f3/ 1 0
2 N2 /2
1% tan © 1/v v o
3 3
% cot 8 V3 1 )
| /V3
% sec O 2/ 2 oo
] 3 2
% cosec 2 2 1
: 0 2 /3
g SET | [PATTERN 157]
] Prove the following Identities:
€ a1 1-cos?e-sint6=0 Q2 1-cos?f=1
1 Sol. LHS sin® 8
% => 1-cos2@-sin20=0 Sol. LHS
] => 1-(sin20+cos20)=0 = 1-—cos’0
= 1-1=0 sin?0
1% =0 LHS=RHS = %
% = 1 , LHS = RHS
i Q. 3. {1 —cos? 6) x cosec? 8=1 Q. 4. (1-sin?A)sec2A=1
% Sol. LHS Sol. LHS
1 = (1—cos?0) cosec? © = {(1—sin2 A)secZ A
= sin? @ x cosec? B = cos? A x sec? A
% = 1 x cosec™ D = 1 xsecz A
| LoseT?D secZ A
% = 1 = 1
1 LHS = RHS LHS = RHS
% Q. 5. {1+tan’A)cos?’A=1 Q. 6. {1—cos’A)sec’A=tan’ A
Sol. LHS Sol. LHS
| = (1+tan? A) cos? A = {1—cos? A)sec? A
% = sec? Axcos? A = sin? A x 1
| = d x cos? A cos? A
&3 cos? A = sin2A = tan?A = RHS
] = 1 LHS = RHS cos? A

TOUID AANLS
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| a.s.

% Sol.

1 Q. 11.

% Sol.

t =) SET I

| Q. 1.

1 Sol.

= as.

1 Sol.

1 Q.s.

% Sol.

cot? Af1—-cos’A)=cos’A

LHS
= cot? A (1—cos? A)
= cot? AxsinZ A
= cos? A x_sinda—
SinZA—
= cos? A = RHS
fcosec’A—-1) tan’A=1
LHS
= (cosec? A—1)tan? A
= cotZAxtanZ A
= Lo SRt
ST _costre
= 1=RHS
fcosec?A—-1) tan’A=1
LHS
= cot? Axtan? A
= cos? A xsinZ A
sin? A cos?A
= 1=RHS
cot?f-_ 1 =-1
sin’ 6
LHS
= cot?@ —cosec?6=—-1
= —(cosec? 0—cot?20)=-1
=> -1 =-

LHS = RHS

{1 + cot? 8) (1 —cos6) (1 + cos 6)
LHS = (1 + cot? 8) (1 — cosB) (1 —cos? )
= {1+ cot? 8) (1 - cos?8)
cosec?® xsin? 0
1 X sin-0"
S
1=RHS

{sec® 8— 1) (cosec® 86— 1)
LHS = (sec?2 0 — 1) (cosec? 9 —1)
=tan?0 x cot? 0
= 1 x Coti-fr
_cotder

=1=RHS

Q.7. tan 6 + 1 =sec 6 x cosec 6

tan 6
Sol. LHS=tan 6 + 1
tan ©
= sin 0 + 1
cos O sin ©
cos O
= sin@+cos B

cosO sin®©
= sin2 @+ cos? 8
sin®+cos O

= 1
sin®.cos O
= 1 . 1
sin 6 cos O
= cosec O xsecO
LHS = RHS

Q.10. 1+tan® @=sec’d

Q. 8.

Sol.

Q. 10.
Sol.

Q. 2
Sol.

Q. 4.

Sol.

Q. 6.
Sol.

TRIGONOMETRY

I - tanA=1
cos’ A
LHS
1 - tan?A
cos? A
sec2A—tan? A
1 =RHS
—cot? §) sin” 6=1
HS

Con ]

(1 + cot? ) sin? 6

cosec? B xsin?@

cosaef x 1
coseerg

nn

1 =RHS

{1+tan? 6) (1 +sin 6) {1—sin 6)=1

LHS
= (1 +tan? ©) (1 +sin 8) (1 —sin )
= (1 +tan?8) (1 -sin?0)
= sec?0 xcos?2 0
= 1 75,:992'0-
Lot
=1 = RHS
tan? 6— 1 =—1
cos? @
LHS =tan? 06— 1
cos? 0
=tan?0 —sec?
==1
= RHS

tan’ @xcos’ 8=1—cos’ @
LHS =tan? @ x cos20
= sin? 8 x casi-g—
_cos>6

sin? @

1-cos?0

= RHS.

Q. 8. sin”P A+ 1 =1
1+tan?A
Sol. LHS =sin? A + 1
1+tanZ A
sin? A + 1
sec? 9
= sin A + cos? 6
= 1=RHS
Q.9 sinPA+(sin’A xtan’A)=tan’A
Sol. LHS =sin2 Asin?A xtan? A
sin? A (1 + tan? A)
sinf A xsecZ A

= sinZ A x 1
cosZ A
= sin? A = tan? = RHS
cos? A

AEP C/B‘SE TRIGONOMETRICAL
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| Q. 9.

% Sol.

Sol.

SET 1l

Q. 1.

LHS=1+tan? @
= 1+sin? 0 =
cos?9
cos2 B +sin’ 0 =
cos2 0

cos? 9+ 1] tan’ = 1
sin’ @ cos? @

Sol. LHS= cps?20+1 tan?e
sjin2 ©

Q. 3.
Sol.

Q. 5.
Sol.

Q.7
Sol.

=(cot?8+1)+tan? 6
= cosec? @ xtan28

=__ 1 x ginle—
sinZ8— cos? 0
=_ 1
cos? 0
= RHS

cot @+ tan 8 = cosec 8xsec G
LHS=cos Axtan A
=cos Ax sin A
cos A
=sin A
= RHS

{sec 8+ cos 6) (sec’> 8—cos 6) =tan® 8+ sin’ 8
LHS = (sec O + cos 6) {sec © —cos 6)
sec? 8 ~cos’ 0
(tan? 0 + 1) — (1 —sin? 0)
A 0+1-1+sin’0
= tan2© +sin? 0
LHS = RHS

sinf Axcot? A+cos’Axtan*A=1
LHS =sHT& x cos2 A wees* T x sinZ A

Sipdp Lo
=cos?A+sin? A
=1 LHS = RHS

sin A {1+tan A) +cos A (1 +cot A) =sec A+ cosec A
LHS =sin A (1 + tan A) + cos A (1 + cot A)

TRIGONOMETRY

1 10
cos? @
sec? @ = RHS
Q. 2 cosAxtan A=sin A
Sol. LHS =cos A xtan A
= cos A xsin A
cos A
= sin A
= RHS
Q. 4. tan? @—sin? @=tan? 8xsin? @
Sol. LHS=tan2@—sin2 0
= sin2 8 —sin20
cos?
= sin® 0-sin?20 . cos?0
cos? @
= sin® 0 (1 — cos? B)
cos20
= tan? @ xsin?8
LHS = RHS
Q. 6. Sec A (1 —sin A) (sec A+tan A)=1
Sol. LHS =sec A {1 —sin A) (sec A + tan A)
= sec Al(1 —sin A) +sin A
cos Al cos A
= secA(I—sinA) Y1+sin A
t cos A
= sec A }—sinzA
[ cos A
= 1 x cosZA
cos A cos A = 1 LHS=RHS
Q. 8. {cot @—tan 8) =2 cos®’ 8—1
sinBxcos O
Sol. LHS=cot©6—-tan ©
= cos @ —sin O
sin® cos©
= cos? 0—sin28 »
sin O x cos © E'
= cos? 8 —{1—_cos? 0) 3 >
sin B x cos O om
= cos?0—1 +cos? B = 2cos?9-1 = ”
sin ® + cos O sin® xcos O 9
Q. 10. cos’ 8 —cosec @+sin 8=0 u
Sol. LHS = cos?2 & —cosec O xsin O + sin? 0

sinA[1+sinA +CcosA [1+cosA sin ©
cos sin = cos20+s5iN20—_1 xsiro—
sin A [cosA+smA] +cos A [sinA+cosA S
cos A sin A sin© =
sinA+cosA ((sinA + cosA = 1-1 = X
= - m =
cos A sin A sin B I= ©
= =
sin A+ cos A [sinzAH:c::s2 = 0 =0 =
sin A +cos A sin® «» =2
sin A+ cosA[ 1 ] = LHS = RHS =
sin A x cos A
sin A+ cos A x 1 x 1 = sin A + cos A ST + ——eoshK = sec A + cosec
sin A cos A sin Axcos A _sib-fex COS A sin A X cos-Ar
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Q. 11. (sec? #—1)(1—cosec?f)=—-1
Sol. LHS = (sec® © — 1) (1 — cosec? 0)
= tan? 0 [- (cosec2 9—1)]
= tan?B x cot’ @
= — 1
cot?2 6
= -1 = RHS

= cot? @

Q. 13. cosec 8(1 +cos 8) [cosec 8—cot ) =1
Sol. LHS = cosec 8 (1 + cos 6) (cosec 6 — cot O)
= 1 {1 + cos 8) (cosec © — cot B)

sin 9
= 1+ cos O (cosec O —cot ©)
sin 6
= 1 + _cos® (cosec®-—cotB)
sin O sin O
= {cosec 0 + cot 0) (cosec 6 — cot 0)
= cosec’ 6 — cot? 6 =1 = RHS
Q. 15. (sec 8+ cos B) (sec 8- cos 6) = tan’ 8+ s5in” @
sol. LHS = (sec © + cos 0) (sec 8 — cos 0)

= sec?B-cos’ O

= 1+tan?28—(1—sin?9)
= 1+tan?6—-1+sin?0
= tan20 +sin? O

= RHS

Q.17. sec’ 8+ cosec® 8=sec’ @xcosec’ &
Sol. LHS = sec? B + cosec?0
= 1 + 1
cos?0  sin?0
= sin”’ 6 +cos’0
sin2 B x cos? O
= 1 =
sin? 0 x cos? 0
Q. 19. (sinA+cosA)(tanA +cot A)=sec A+ cosec 8
sol. LHS = {sin A + cos A) (tan A + cot A)
= (sin A+ cos A) [ sin A+cos A
[ cos A sin A]
(sin A + cos A) [sin2 A + cos?
sin Axcos A
Eyerry

= (sin A + cos A)
sin A xcos A
= sin A+ cos A
sin Axcos A
= S+ cogM— =
Sia-dex cos A sin A xcos

SET IV
Q. 1. tan? 0 + cot?0 + 2 = sec? 0 + cosec? §
Sol. LHS =tan?© + cot26 + 2

= sin?@ +cos? 0+ 2
cos?B sin?@

= sinfB+1 +cos?B+1
cos? 0 sin2
= sin?@ +cos2® + cos?+sin?+@
cos? © sin2 @
= 1 + 1
cos’ 0 sin @
= sec? B + cosec? 0 AEP
= RHS STUDY CIRCLEI

sec? 0 x cosec?@

sec A + cosec A

Q. 12.
Sol.

Q. 14.
Sol.

Q. 16.
Sol.

Q. 2.

Sol.

TRIGONOMETRICAL =
IDENTITIES sin” 0

TRIGONOMETRY

{1 +cot @—cosec 6) (1 +tan 8+sec ) =2 11
LHS = (1 + cot ®-cosec®) (1 + tan 6 + sec )
=(1+cotB—cosecB)(1+tan 0 +secHh)

=[1+cosB— 1 1+5in0O+ 1
sin© sin 6 cos 6 cose]
=[ 1sin@+cosB—-1 [cosze+sin8+1]
sin © cos 6
=sin?0+cos20+2sinB.cosB—1
sinB .cos O
=A+2s5inB.cos6 -4 = 2 =RHS

sin® . cos 6
sec 8 (1 + sin 6) (sec 8—tan 6)=1
LHS = (sec © + sec 8 x sin 0) (sec 8 —tan 6)
= 1 + sin@® (sec®—-tanB)
cos © cos 6
(sec ® + tan 0) (sec 6 —tan 0)
sec20—tan? 0
sec’ 0—tan? 0
= 1 = RHS

1}

(sin A—cosec A) {[cos A—sec A) {tan A+cot A) =1
~

LHS= [sinA—_1 cosA—_1 sin A—_1

sin A cos A J tan

sinA—N(cos2A—1) (tan?A+ 1
[ sin A JL cos A [ tan A ]

= —cos?A) x (—=sin?A ) x sec’A x cosA

[ sinAJ L cosAJ sin A

= (—coskAt x (—sinfAy x _1  x_osh—

_sip-#— Los#H"  _LoskT  _sin-k—

= 1 = RHS
Q. 18. (sec’A—1)(cosec’A-1)=1
Sol. LHS = (sec? A — 1) {(cosec? A — 1)

tan? A x cot? A
1 x cotZ A
cot’ A
1 =RHS

1—tan?0 =tan?0
cot?6-1
LHS=1—tan’@
cot26-1
= 1-5in?8
cos? 0
cos? — 1
sin? @
= cos? B—sin?0 =
cos? 0
cos’ B—-sin?0

[cosd-—=im*P) x sin? 0
[cos2-9—<iTr* ) cos?6

=tan®8 = RHS
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Q. 3.
1 Sol.

Q. 5.

Sol.

Q.7
1 Sol.

Q. 9.

Sol.

1 Q. 10.

Sol.

{(L+tan?8)(1-sin28)=1
LHS = (1 + tan? 8) (1 —sin? 0)
= sec? 0 xcos? O
= 1  xcos’®
cos? 0

1
= RHS

cos & + cos& =2tan @
cosec 8+ 1 cosec 6-1
LHS = cos O + cos 6

cosecO+1 cosecO+1

cos 6 1 + 1
cosecO+1
= cos O cosec 8 — &X'+ cosec O

cosec O — :IJ

cosec26-1
= cos 6 [2 cosec 6]

cot ©
= cosBx2x 1
sin B
cos?9
sin ©
= _roe8%_ 2 xsio
—sir9— cos0

{1+tan 8F +(I—tan 6F =2 sec’ @
LHS = (1 + tan 0)? + {1 —tan 0)?

]

= 1+tanZ@+2tan 0+ 1+tan20—-2tano

= 2+2tan’0
= 2 (1 +tan?8)
= 2sec? =
3—4sin* 8=3—-tan’ &
cos? @
Utilization of 1
LHS=3-45in’0
cos?20
3 —45sin28
cos?@ cos?
3 —4tan?9
cos?@
3 —4tan?0
1/sec?0
3sec’0-4tan? 0
3sec 0—3tan’0—tan?0
= 3 (sec?® —tan? 9) —tan?6
3x1-tan?+ 6
3 —tan? 6= RHS
{secz 8-1)(1—cosec?f)=-1
LHS = (sec® © — 1) (1 — cosec? 0)
= tan? 0 x — (cosec?0 — 1)
= —tan29 x cot2 @

RHS

n

= —tonsrk 1
tantor
= -1 = RHS

Aliter

Q. 11

Sol.

Q. 4. =cos O

cosecB
cot® +tan@
LHS = _cosec @

cot O +tan©

Sol.

1]
[

cos? 0 +sin’ 0
sin9.cos ©
= 1
sin B
1
sin®.cos B
sinBGxcos6 =
sin 6
1 + cos 8—sin’ 8=cot 6
sin 8 (1 + cos 6)
LHS =1 +cos 8 —sin?8
sin © (1 + cos 0)

Sol.

= cos 6 +cos? O

sin © (1 + cos 0)
= cos Q (1 seosOT
sin Of=A——T0T0)
= cot ©
= RHS

TRIGONOMETRY

cos 6

12

LHS = RHS

Q. 8. (sin @+ cosec 6 + (cos @+sec B =7 +cot? B + tan’ &

Sol:LHS = (sin 0 + cosec 6)* + (cos 0 + sec 6)°

=sin?0 + cosec?0 +2sin B. cosecO + cos?B +sec?O +2cos O .secH
=5in? 0+ cos? 0 +cosec?OD +sec?O+2+2

=1+4+cosec’ 0 +sec?0
=5 +1+cot?+ 0 +sec2d
=6 +cot? O +sec2 O

=6+cot?B8+1+tan?+ B0 =7 +cot? 0 + tan? 0

3—45sin?6
cos? @

3x1-—4sin26

cos? @
3 (sin?0 + cos?B)—4 sin20

cos? 0
3sin20 +3cos?20—4sin?0
cos? 0

3cos’0—sin?0

cos? 6
3ceosrT-5in20
o0 cos’O = 3 —tan?0
{1+ tan? 6) x cot 8

cosec’ 8
LHS={1+tan’0) cot ©

cosec? 9
= sec?O xcot©
cosec? 0
= 1 xcos O
cos? 0 sin© AEP

STUDY CIRCE

TRIGONOMETRICAL
IDENTITIES
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Q. 12, Q. 13.

Sol.

sin 6—2 sin® 6=tan 6
2 cos® 8—cos 8
LHS=s5inB8—2sin*0=tan©
2cos® @ —cos O
sin {1 —2sin? 6)
cos 0 (2 cos?0—1)
tan © 4sin2 0+ cos2 6 —2sin? @
TZ cos?—(sin2©®+cos?2 O
tan 6 x [M]
£052 GO
= tan © = RHS
{1 +tan’A)sin AcosA=tan A
LHS = (1 + tan? A) sin A x cos A
= sec? Axsin A xcos A
= 1 x 5in A X cos?
cogf A
= sin A
cos A
tan A

Sol.

n

Q. 14.
Sol.

Q. 15.

Sol.

= RHS

I}

Q. 16. cos? 8
1+ __sin@ = 1
I+ _1 sin 8
sin 6
1+ cos?2@
sin2 @
1+_1
sin O
= 1+cos’@
sin2 @
sin®+1
sin ©
= l-l-cos Ox_sinB
siff®  singT1
cos? 9
(sin® + 1) sin©
= sin O {1 + sin ©) + cos2
sin O (sin © + 1)
= sin O +sin> 0+ cos?2 B
sin B (sin 9 + 1)
= Jsia-6r1IT
sin 0 (Sin-8-r17
= —1
sin©

Q. 17.

Sol. LHS =

Q. 18.

= 1+ Sol.

=RHS

Q. 19. 1 + 1 =2sec’ A

1—sinA 1+sinA

Q. 20.

TRIGONOMETRY

1
sin @ x cos B
1
sin? @

13

sin? @
_sit g
S8 cos O
= sin @ =

cos ©

{cos 8+ sin@)? + (cos 8—sin@) =
LHS = (cos © + sin 6)2 + (cos 6 —sin B)2
= cos? 6 + sin? 0 + 2 sin8—eos T+ cos? O + 5in? 0 =2 sin-B—coT T
= (sin2 © + cos? 0) + (sin? + cos? B)
1+1
= 2

tan © =RHS

=RHS

tan &
sin® 8+ sin 6 cos 6 = 1
cos 6
LHS=tan©
sin® 8 +sinBcos ©
cos ©
= tan B
sin @ sin?0 +cos O
cos ©
= tan 6
sin O[Siﬁz 0 + cos? 0]
cos 6
= laaer t = 1
oo
cos® 8+ sin® 8+ cos® @—sin® 6=2
cos @+sin & cos 8—sin 6
Sol. LHS =cos3 8 +sin®0 + cos®—sin® @
cos O+sin© cos 0—sin0O
{cas Bs—sird{cos? © —cos 0 . sin 6 + sin?0) +
(cos B——strr BT
(cos B s {cos2 6 + cos B . sin 6 +5in?20)
JAcosB—sirreT
= cos? 0 —cos.O0—aire+ 5in> O+ cos? 0+ cos O.5iN0 +sin’O
= (s5in? © + cos? 0) + (sin? O + cos? )
1+1
= RHS

tan 6
sin 8/ cos 6
=RHS

{1—tan 6)? + (1 —cot? 6) = (sec 8— cosec 6F

(1 —tan?0) + (1 —cot? 0)

= 1+tan20—-2tan 9+ 1 +cot20—-2tan 6
= sec20—2tan 6+ cosec26—2cot O

= sec? 0 + cosec20—-2tan B -2 cot O

= sec? @ + cosec20 -2 [tan o+ 1 a]

FTID AGNLS
dav

tan (@)
= sec?P +cosec?0—2 (sinB +cos O 8 ‘
[cos 8 sin B] /
= sec?B + cosec20 -2 x [sinze+cos2 m
sinB.cos O -
= sec?0 +cosec?0 -2 x 1 S g
sin@.cos 6 o=
= sec’ 6 + cosec’0 —2 sec O x cosec O = =
= (sec 0 — cosec? 0)? =RHS m =
1+cosA +__sinA =2cosecA (o
sinA 1+cosA 3
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Sol. LHS = 1 + 1 Sol. LHS=1+cos A+ _sinA
1—-sin A 1+sinA sin A 1+cos A
= 1+si +1—si = 1+cos?A+2cosA+sin?A
1-sin?A sin A (1 +cos A)
= 2 = 1+1+2cosA
cos? A sin A(1+cosA)
= 2sec? A =RHS = 2 (1 + cosm)
sin A ( 1+ cosAy
= 2 cosec A = RHS
Q.21. 1+sinA+_cosA =2secA Q. 22 sin® + _sinf = _2
cosA 1+sinA I1+cosO 1—cos8 sin@
Sol. LHS=1+sin A+ _cos A Sol. LHS=_sin® +_sin6
cos A 1+sinA 1+cos©® 1-cosB
= 1+sin? A+ 2 sin A+ cosZA = sin 8 —sin fe—eos @+ sin 6 + sinB—eos®
cos A {1l +sin A) 1-cos©
= 1+1+2sinA = 2sinB
cos A (1 +sin A) sin? ©
= 2 (lastrX] = 2sec A=RHS = 2 =RHS
cos A fd—siTTA] sin@
Q. 23. tan 8 +_cot8® =sec@xcosec@+1 Q. 24. cos A - sin? A = cosA+sinA
1—cot @ 1—tan 6 I—tanA cosA—sin A
Sol. LHS=_tan©® + _cot© Sol. LHS=_ cosA -— sinZ A
1-cot® 1-tanB 1-tan A cos A—=sin A
= tan 6 + tan 6 = cos A — sinZ A
1-1/tan© 1—tan© 1-sinA cosA-—sinA
= tan© + 1 x 1 cos A
tan0—1 tan8 1-—-tan©
tan 6
= tan’® _ + 1 = cos A - sin? A
tanf6 -1 tan 6 (1 —tan©) cos A—sin A cos A—sinA
= tan2® + 1 cos A
tan9-1 —tan O (tan ©9-1) = cos’A - sin? A
= tan’8 - 1 cos A—sinA cosA-—sinA
tan®—-1 tan®(tan6-1) = cos? A —sin? A
= tan®0—1 cos A—sin A
tan O (tan 0 — 1) = {cos A + sin A) (cos A—sin A)
= {faa-6="T) (tan? + tan 8 + 1) {cos A—sin A)
tan 6 ({ap-6—1} = cos A +sin A
= tan?0 +tan 0 + 1 = RHS
tan® tan©® tano Q. 25. SinA_+ 1 =1+sinA+_1
= tanO+cotO+1 1—_ 1 sin A sin A
= sin@+cosB+1 sin A 1-sinA
cos© sind Sol. LHS=__SinA_ + 1
= sin2 0 + cos20 +sinB . cos O 1—_ 1 sin A
sin®.cos O sin A 1-sin A i
= 1+sin©.cos = sin?A  + 1 =
sin®.cos O sinA—1 sin A (1 —sin A) E
= 1 +5in8—eosd ! = sin?A__ - 1 S
sin®.cos0  sinB-cUS0 sinA-1 sin A{sinA—1)
= 1 x__ 1 +1 = sinf A—1
sin® cos© sinA{sinA-—1)
= secOxsecO+1 =RHS = (sinAe—t} (sin’ A + sin A + 1)
sin A {(sinA—aT
= sin2 A +sinA + 1 rm
sin A sinA sin A o |
= 1+sinA+__1 = RHS 2
sin A e s
Q. 26. [tan9+ 1 2+|:tan0— 1 ]2=2[1+sinzﬁ] : E
cos 0| cos 6 1-sin?8 5
sol. LHS= (tan®+_1 )2 +(tan6— _1 0?2 ~
[ cos 8] [ cos B]
= (tan 6 + sec 8)? + (tan 6 —sec)? = tan29+ sec 0 + 2 tanh —see-0+ tan? B + sec? 0 —2tan O seeb~ =2tan? 0+ 2sec?O
= 2(sin2@ + __1 2 sin?6+1 = 2[1+sm2d =RHS
cos?0® cos?@ cos? 0 1-5sin2¢
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Q. 27. tan’ @ + cos?8 = 1 Q. 28. cosA _+ sinA =sinA+cosA
% tan®? 6—1 sin’ 8—cos? 8  sin? 6—cos’ 8 I-tanA sinA—cosA 15
] Sol. LHS= _ tan?B + cos?f Sol. LHS= cosA +_ sin?A
% tan’6-1 sin’0 —cos? 6 1-tanA sinA-cosA
i = sin2®  + cos2 9 = cosA _+ __ sin’A
% cos? @ sin2 @ —cos28 1-sin A sin A —cos A
sin*6—1 = cos A + sin? A
] cos2@ cos A—sin A sin A—cos A
% = sin?@ ___ + cos? © cos A
1 cos? 0 sin? 8 —cos? 0 = cos? A - sin? A
% sin?®—cos? O cos A—sin A cos A—sin A
1 cos? O = cos? A—sinZ A
= sin2 @ x cos? O + cos? 6 cos A—sinA
% cos2@ sin20—cos?2 0 sin20—cos?O = {cos A + sin A) {cosA—siTTAT
1 = sin? @ + cos? 6 {cos-A—sTrT)
% sin2 @ —cos? B sin26 —cos?2 B = cos A +sin A
1 = sin2@ + cos2 @ = RHS
% sin?0 —cos? O
: = I S
| sin@ —cos? 0
t =) = RHS
1 Q. 29. sinA—sinB+cosA—cosB=0 Q. 30. [ 1 - cosﬂ[ 1 — sin 6] = 1
% cosA+cosB sinA+sinB cos 6 sin 8 tan © + cot ©
| Sol. LHS=sin A—sinB+cos A—cos B Sol. LHS = [ 1 - cosb 1 - sin 6]
cosA+cosB sinA+sinB cos O sin O
% = sin? A —sin? B + cos2 A —cos? B = El — cos? B] [1 —sin? 9]
1 {sin A +sin B) (cos A + cos B) cos 6 sin ©
% = sin? A + cos® A — [sin?B + cos? B) = sin? 0 x cos? 0
| {sin A + sin B) {cos A + cos B) Lo st
% = 1 - 1 S sin? B x cos? B
1 (sin A + sin B) (cos A + cos B) 1
% = 0 = sin O xcos 8
{sin A + sin B) (cos A + cos B) sin?@ + cos?0

1 = 0 RHS = 1
% sin? 6 + cos2 0

T sinOxcos O

= = 1
| sinf®  +__cod”o
% _Siag=xcos B  sin O xcos-b—
=1
1% tan ©+cot ©
Q. 31. 1 + 1 sin? 8. cos? 8=1—sin? Ocos? 6
| sec2 @—cos’ @ cosec? 8—sin? @ 2 +sin? B¢cos? 8

% Sol. LHs =[_ 1 + 1 ) sin?6.cos?6

lgec2 0—cos? 0 cosec?B—sin?H J

% = 1 + 1 Y sin?B.cos?@
1 —cos’0 1 —sinzﬂ

cos?0 sin? @
% cos’®  + sin® ) sin?8.cos?6
[ 1—cos?0 1—sin28J
% = cos?9  + sin? 6 sin?@. cos?@
[ (1)2—(cos?6)? (1)? — (sin? B)ZJ
cos2 0 + sin2 @ Y sin20.cos?6
(1+cos?B)(1—cos28) (1-sin?6) 1+c0526J
c0s® 6 {1 +5in26) +5in® 6 {1 + cos2 6] shr-O Cost
(sin®OT1(1 + cos? Blces™O71 + sin? 0)
1 = €os* 0 +sin* 0 +sin2 0 x cos?2 O + cos” O x sin2 B
% 1+(sin?0 + cos?B) +sin? B x cos? 6
| = (cos? 6)2 + (sin26)2+ sin? 0 . cos? O (sin? 0 + cos20)

% 1+1+sin?6.cos?8

1 = (cos? +s5in?0)?=2 sin’0 . cos? B +sin?O +cot? B) x 1

% 2 +sin?.cos20
1 = 1-sin20.cos?8 = 1—5in?26.cos20 = RHS AEP TRIGONOMETRICAL
£ 3 2+sin?0.cos? 6 2 +5in? 6. cos”0 STUDY CIRCLE IDENTITIES

(

(
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Q. 32. cos@ +___sec@ =1+secB+cost Q. 33. (cosec @—cot 6)*=1—cos & 16

% 1—secé@ 1—cos @ 1+cos @

| Sol. LHS=__ _cosB® + sec 6 Sol. LHS = (cosec 6 — cot 6)?
% 1-sec® 1-cos© = [ 1 —M]z

1 = cos O + 1 sin @ sin O
% 1-_ 1 cos 6 = [1—:056] 2

cos 0 1-cos0 sin ©

| = cos?0  + 1 = {1—cos B)?
% cosf-1 cos 6 (1 —cos 8) sin?6

1 = cos?9 - 1 = {1-cos B)?
% cos®—1 cosO(cosO-—1) 1—cos’9

] = cos?6-1 = {1—cos 8)(1—cos 0)

cos O {(cos ©—1) {1+ cos 8)(1—cos0)

% = (cos Bt {cos? B + cos O +1) = 1—cosB

| cos 8 (cos B—1) 1+cosB
% = cos*D +cos 1 = RHS

1 LosO _ces® cosO
% = 1+cos0+sechd = RHS

| Q.34. sec'!8—sed O=tan*8+tan’ O Q. 35. sin 8+ cos 8+ sin 8—cos 6= 2
% Sol. LHS =sec? 9 —sec?® sin@—cos 6 sin O+cos 6  sin? 6—cos’ O

| = sec? 0 (sec20—1) Sol. LHS=sin©®+cos B +sin@—cos B
% = sec2Oxtan?0 sin@—cos O sin®+cosH

] = (1+tan?6)tan’0 = sin’0 +cos’0+2sinB.cos6 +sin*0 +cos’B—2sin.cos B
% = tan20 + tan* @ sin2 @ —cos2 @

RHS = 1 + 1

| sin? 0 —cos?0
&= = 2 = RHS

| sin2 @ —cos26
% Q. 36. tan 8—cot 8=sec’ 8—cosec @=tan’ 8—cot’ @ Q. 37. cos® 8—cos’ @=sin* 8—sin’ @

1 sin 8 x cos 6 Sol. LHS = cos* @ —cos2 0 =sin* 0 —sin2 O
% Sol. LHS=tan 6—cot © = cos? 0 (cos?0 —-1)

| sinB.cos 0 = (17sin? 8) (1 »%in2 0 —1)

= sin@—cos O = —sin20 (1—sin? 0)

% cos© sin® = -s5in?9 +sin*0

| sin©.cos © = sin*0 —sin2 0
g = sin? 6 —cos? 6 RHS

1 sin®.cos O
% sin® .cos O

{ = sin2 8 — cos?O
% sin0.cos’ 0

= sin2 0 - Lo

| sinZB—ct320  sin? 0 —cosstr
% = _SBe2fr— cosec? 0 = RHS

‘] Again, LHS=sec?0—cosec?@
% = 1+tan?6(1+ cot?28)

] = X+tan?0 -2 —cot? B
% = tan26 —cot? 0 = RHS

| Q. 38. cot’ 8—1=cosec® 8—2 cosec? @ Q.39. simM@+cos?*@=1—-2sin? @cos? @

€ so.  Hs=cot'-1 Sol.

{cot?0—1) (cot? 0+ 1)
(cot? 0 — 1) cosec? B
(cosec?®—1 —1) cosec? O

(

% = {cosec? —2) cosec?®
= cosec?® —2 cosec?® = RHS
1 Q.40. sin®—cos® 8=1-2sin’ @ Q. 41.
% Sol. LHS =sin*—cos? @ sol.

| = (sin? B + cos?8) (sin? © —sin20)
1xsin20—cos20
1-cos’0-cos’0

1-2cos?@

4| RHS

AEP TRIGONOMETRICAL
% STUDY CIRCLE IDENTITIES

Ce

LHS =sin® + cos* 0

= (sin? 0 + cos?20)?—2sin?0.cos? 6
= 1-2sin’0.cos’0

= RHS

sin® @+ cos® 8=1—-3sin? 8. cos? 6

LHS = (sin? 8)® + (cos? 0)?

= {sin? @ + cos?) (sin? 8 —sin? 0 . cos? O + cos* O)
sin® © + cos*—sin20.cos?2 06
(sin?0)? + (cos?0)2—sin? 0. cos? 0

(sin28 + cos20)2—25in20 . cos20—sin2 0. cos2 O
1-3sin20.cos26
RHS

nwn
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% Q. 42. sin® 8- cos® 6= (sin? 8—cos? 8) (1 -2 sin? 8. cos? 6) Q.43. sin® @+ cos® @+ 3sin?Bcos?0=1 17
1 sol. LHS =sin® 8 =cos® 6 Sol. LHS = 5in® 6 + cos® 8 + 3 sin2 B cos? B
% = (sin% 8)2— (cos* 0)2 = {sin2 @ + cos?)2*—3sin2 9 .cos2 6
= (sin? B + cos? ©) {sin® 0 —sin* B) (sin*0 + cos?0 +3sin?0.cos? O
| = (sin? 8 + cos* 0) {(sin? O + cos2 6) (sin2 8 — cos? A) = 1—sin?0 .cos20x1+3sin20 .cos?O
% = (sin2 B + cos? B)2 — 2 5in? B . cos? 6 (sin? B — cos? ) = 1 =RHS

1 = {1-2sin?0 . cos?0)(sin®> 0 — cos’ B)

| Q.44. 2 (sin® @+ cos® 8)—3 (sin? 6+ cos* 6} +1=0
% Sol. LHS = 2 (sin® © + cos® ©) — 3 (sin?* 0 + cos?*0) + 1

1 = 2[(sin?0 +cos?2 0)2—3 sin?0 .cos20 (sin2 0+ cos? B)] —3 (sin? 0 +cos?20)2—2sin?0 .cos?20)+1

% = 2[1-3sin”0.cos? 8] —3 [1—2sin’ cos’ 0] +1
] = 2[1—-3sin20.cos?20]—3+65sin20.cos20+1
= 2—-65in20.cos20—-3+6s5in?26.cos20+1
% = 2-3+1
1 = —1+1=0 = RHS
% Q.45. (1 +tan Atan BP + (tan A—tan B)? =sec?Asec’B

= 1+ tan? A.tan? B + 2Zian-A-—tamTB + tan? A + tan? B — 2tan-ActarrB-
1+tan? A.tan?B +tan? A+tan?B

1+tanZA.tan?B +tan? A+tan?B

A+tan?A.tan?B+sec? A—1+sec?B—~t
tan?A.tan’B+sec?A—1+sec?B

(sec2A—1)(sec?B—1) +sec2A—1 +sec? B

sec? A sec? B — secd — sgelfr + 1 + secd — 1 + sacif

é ! Sol. LHS=(1+tan A. tan B)? +(tan A—tan B)?

g

% = sec? Asec? A = RHS
|
% Q. 46. (tanA + cosec BP —(cot B—sec AP =2tan A. cot B [cosec A + sec B)
sol. LHS = (tan A + cosec B)? — (cot B —sec A)?

= (tan? A+ cosec? B + 2 tan A . cosec B) — (cot? B + sec? A —2cot B . sec A)
(tan? A + cosec? B) + 2 tan © . cosecB) —cot? B—sec? A + 2 cot B. sec A
{cosec? B—cot?B)—(sec?A—tan?A)+2tan A.cosecB+ 2 cot B—sec A
1—-1+2 (sinAx 1 +cosBx 1

] cosA sinB sin B cosA]

nn

(

= 2 sin A + cos B
% cos A.sinB sin B. cos A
] Multiplying numerator and denominator by tan Axcot B
% = tanAxcotB= sinA+cosB
1 cos A.sinB
% tan Axtan B
= 2tan AxcotB= sinA+cosB
| Loshe X sip-Erx sin Axcos B
% Los# sin B
'| = 2tan A x cot B [sinA+cos B] —
sin AxcosB
% = 2tan AxcotB sin A +cosB
| SiArxcesB x sin A xcosB—
% = 2 tan A x cot B x (sec B + cosec A) = RHS
1% Q. 47. cosA_+_sinA _+1= sin A xcos A
1 1—-sinA 1-—cosA {1—sin A) (1 —cos A)
Sol. LHS=_cosA +_ sinA +1
% 1-sinA 1-cosA

1 = cos A —cos? A +sin A—sin? A + {1—sin A) {1 —cos A)

% {1—sin A) {1 —cos A)

i = {cos A +sin A) —(sin? A + cos2 A) + {1 —sin A) (1 —cos A)

% {L—sin A) (1 —cos A)

| = —{cos A+sin A) + {1 —sin A) (1 —cos A)

% (1—sinA) (1—cos A)

1 = — Cosrt Sia-iet (1 —cosA —sinA+ sin A x cos A)

(1 —sinA) (1 —cos A) -
1% = —1+1+sin2Axcos?A = RHS AEP @\ TRIGONOMETRICAL
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Q. 48.

tan 6 + sec 6—1 1+sin @

Q. 51.

TRIGONOMETRY

1+ cot? 8 =cosec@

g tan @—sec+ 1 cos 6 1+ cosec & A8
1 Sol. LHS=tan B +sec® -1 Sol. LHS=1+__ cot?@
% tanB0—secO+1 1+ cosec©
1 = tan O + sec B — (sec2 0 —tan?0) = 1+ cosec O +cot? 0
% tanB—sec9+1 1+ cosec O
= (tan B +sec 6) — (sec 8 + tan B) (sec 8 — tan 6) = cosec O + cosec’ O
| tan®—-sec6+1 1+ cosec? 9
% = (tan© +sec®) (1—secH +tan B) = cosec © {1 + cosec 8)
1 (tan 6 —sec 6+ 1) {1 + cosec 0)
% tan O + sec O = cosec 6
1 = sin@+ _1 = 1+sin@= RHS = RHS
cos©® cosO cos O
% Q.49. cot?2 8 (sec 8—1) +sec2 O(sinf-1) =0 Q.52. 1+ tan?8 =sec@
] [I+sin 8} {1+sec1; 1+sec@
% Sol. LHS =cot?0 (sec©®—1") +sec?6 (sinB—1 Sol. LHS=1+_tan?©
1 [1+sin0] [1+sec9] 1+secO
% = cot?B (sec8—1) + _sec’O(sinB—1) = 1+secO®+tan?O
= 1+sinB 1+secO 1+secB
| = cot? 0 {sec 8 —1) (1 + sec B) + sec? 8 {sin®—1) (1 + 5in B) = sec 0 +sec’@
% {1 +sin ©) (1 + sec 6) 1+sec®
| = cot? 0 {sec2 0 —1) +sec?0 (sin2 6 —1) = sec 0 (L=t D)
% (1 +sin20) (1 + sec 0) (1+sec®)
] = cot? B x tan? O + sec? O x (— cos? ©) = sec 0
% (1+sinB8)(1+secH) = RHS
= cot2@x___ 1 + 1 (cos?2@)
1 cos? 0 cos? 6 Q. 53. tan’ 8 _+__cot’ @ =1
% (1 +sin0) (1 +sec 0) 1+tan’ @ 1+cot’ 8
| = 1-1 Sol. LHS=_ tan?® +_ cot?®
% (1 +sinB) (1 +secB) 1+tan?® 1+cot?®
] = 0 = RHS = tan?© + cot’ @
% sec?® cosec?®
] Q.50. cot @+cosecB—1=1+cos & = sin? 0__cos* 0 + cos’ 0 __sim™0
% cot 68— cosec 8+ 1 sin 6 Lot ST
Sol. LHS=cot © + cosec 6 —1 = sin?0 +cos? 6
| cot® —cosec O +1 = 1
% = cot © + cosec B — (cosec? 6 — cot? 6) = RHsS
1 cot © —cosecB +1
% = cot 0 + cosec O —(cosec (cosec O + cot B) (cosec 6 — cot B) Q. 54. (1+tan? 8] xcot @=tan @
i cotO—cosec 0 +1 cosec® @
% = (cot 6 + cosec 8) {l—casee-O~rrott) Sol. LHS = [1 +tan? 0] x cot®©
(cot 8 = cocac-B-31} cosec? 0
| = cosO+ 1 = sec?2® xcotH
% sin® sin© cosec’ ©
‘] = cos9+1 = 1+cosO =RHS =sin’9)<_ﬂ =tan®©
% sin © sin 8 ::cas5 0 __sTD
‘[ Q. 55. [1+ 1 7[11'- 1 = 1 Q. 58. c0s28 +__sin®8 =1+s5in @xcos &
tan’ 8 J cot? ﬂJ sin”? 8—sin® @ 1—tan & sin8—cos @
% Sol. LHS = [1 + 1 ] [ 1+ _ 1 Sol. LHS = _cos?28 _ + sin? 0
| tan? 0 cot? 0 Ez; 1-tan®© sin@—cos O
% = (tan20+ 1) (cot?20+1 = & = cos?9 + sin? @
| Ltanze ] [ cot?e ] = E 1-sin® sin ® —cos ©
% = sec2d x cosec’ 3 = | cos ©
] tan? d cot? 0 = = cos? 0 + sin® 0
% = 1 1 cos 6 —sinB sinB—cos O
cos? 0 x sin2 @ = cos? O - sin® ©
1 sin? B cos? 0 cosO—sin® cosO-sinB
% cos20 sin? © = cos30—5sin®
| = B x__ sierD m cos 0 —sin 6
% sin®®. cos?@ sin? 0. cos0 o = (cosB—sirrO) (cos? 0 +sin? 0 + sin O . cos 6)
1 = 1 x 1 o 5 (casBsir-61—
% cos? 0 sin2 @ : > = (sin?® + cos?28) +sin 6 . cos 6
1 = 1 x 1 5 = 1+sinB.cosO
1-sin20 sin20 | = RHS
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] Q. 56.

% Sol.

1 Q. 57.

1 Sol.

% Q. 61.
% Sol.

! Q. 62.
&3

] Sol.

1
sin? 8 (1-sin? 0)
= 1
sin2 @—sin%9 =RHS

(1 + tan? 6) 1+[ 1 = 1
tan? 6 sin? 6—sin? @
LHS = (1 +tan2 0) [1+ 1 :I
tan? @
{1+ tan?0) [tanzﬁ + 1]

tan?®
sec’ @
tan?©
= 1+5sin2 @ 1
cos?0 cos?0

{1+tan?0)

sin? 0
cos?2 0
= cos? 0 +sin2 0 Lo 2]
[ cos2 0 ] sin2 0 . ces*T
= 1 x 1
cos? 0 sin? 0
= 1
{1-sin?20) xsin?0
= 1
sin2 @—sin*9 = RHS
tan & + cot 8 =sin 6.cos @
{1 + tan? 6)% (1 + cot? 6)?
LHS = tan®  + cot 6
(1+tan?206)? (1+ cot?0)?
= tan®  + cot? 0
{sec? 0) cosec? O
= sin © + cos B
cos O sin 8
1 1
cos* @ sin? 9
3 3
= sin © x cos* O + cos O x sin”o

sin 6 x cos® O + cos O xsin? @
sin 0. cos B (cos?20.tan?0)
sin0.cos O = RHS

nun

sin @ =2+ sin 8
cot 6+ cosec 6 cot 68— cosec @
LHS = sin 6
cosO+_1
sin® sin©
= sin©
cos9+1
sin ©
= sin2 @
cosO+1
1—cos?2@
cos0+1
(1 +cos©){1—cos6)
{1+ cos 0)
1-cos©

1 + 1
cos @ +sin 8—1 cos @+sin 6+1
LHS = 1 + 1
cosO+sin6-1 cosO+sin6+1
= cos O +sin 6 +& + cos O + sin 6 =&
{cos O + sin © — 1) (cos O + sin 0 + 1)

= 2 (sin © + cos 6)

{cos B + sinB)2—

= cosec 8+ sec 6

TRIGONOMETRY

19
Q. 59, tan @ +(_tan@ =2 cosec &
[ sec G—IJ [sec 6+1J
Sol. LHS=_ tan© + tan ©
secO—1 secO+1
= tan O (sec 0+ 1) +tan O (sec 6—-1)
sec’6—1
= taa-O(sec 6 + ¥+ sec 0 — 1)
tam™d
= 2sec
tan O
= 2x 1/cos ©
sin©
cos 0
= 2  xgoelr
2609 sind
= 2
sin B
= 2 cosec O
= RH5
Q. 60. 1-—tan’8=cos’8—sin’ 6
1+tan’ @
Sol. LHS =1—tan?®
1+tan?0
= 1-sin20
cos? 9
1+5sin?0
cos? 9
= cos2 ©—sin? 0
cos2 0
sin2 O+ cos? 0
cos? 0
= cos? 0—sin? 0 w
RHS a'
S »
o3
a
-~
m
RHS =2 + sin® u
cot O - cosec ©
= 2+ sin B
cos © 1
sin® sin©
= 2+  sin?@ =
cosO—1 s S
m =
= 2+ 1-cos?8 = =
cos®—-1 g E
= 2+{1+cosB)(1—cosB) “& S
(cos ©—1) =
= 2—(1+cos0)(1—cos )
(1 —cos 0)
= 2—1-cos 0O = 1—cos© ; LHS =RHS

’

2 (sin © + cos 9)
sin20+cos20+2sinB.cos0—1
2 (sin 6 + cos 8)
+2s5in0.cos0 -1

2{sinB+cosB) = sin@ + _Coa-fr”
2sin6.cos O S .cos© sinO._ces?
sec O + cosec © = RHS
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% Q. 63. sin 8 + cos & =1
20

1 sec 8+tan f—1 cosec @+ cot—1
Sol. LHS = sin © + cos 8
% secO+tan0-1 cosecO+cot—-1
1 = sin@ + cos O
% 1_+sinB-1 1 +cosf-1
1 cos® cosO sin® sin®
% = sin@ + cos B
- 1 +5sin®-cosB 1 +cosB-sin®
1 cosB8 cosO sin@ sin®
% = sin®.cos® +cosB.sin®
1 1+sin9®-cos 1+cosB-s5in0
% = sinB.cosB({1+cos0—sinB)+cosB.sinB (1+sinB—cosb)
] (L+sin®—cos O) (1+cosB—sin9)
= sin © . cos 6 + sinB—ees™H — sinZf—eos+ s5in O — oS O 46i-0—TOTSs 0 =cos28—SM 0
‘% (1 +sin®—cosB) (1+cosB—sin0)
| = 2sinO.cos O
% 1+ coaO—sirt+ 503 sin 0. cose—stnem-cos O+cos0.sin’0O
‘| = 2sin®.cos @ = 2sinB.cos O
% 1—(sin? 6 + cos?0)+2sinO.cosO 2sinB.cos O
1 Q.64. sec’ @{1-sin® @) —2tan’6=1 Q. 67. tan’@-tan’B=sin’A—sin’B
% Sol. LHS =sec* 9 (1-sin20) —2tan2 @ cos?Axcos’B
| = sec®*@—-sec*0sin?0-2tan?0 Sol. LHS=tan? A—tan’B
% = (1+tan? 6)2—sin*@-2tan? 0 = sin? A—sin’B
| cos® @ cos?A cos?B
% = 1+tan’0+2tan20—-tan*0-2tan?0 = sin? A x cos2B—sin? B x cos2 A
] = 1+2tan’0—2tan 0 cos? A x cos’B
% = 1 = sin? A (1 —sin2 B) —sin? B {1 —sin2 A)
= RHS cos?Axcot’B
1 = sin? A — sinZ AwesirPB — sin? B + sinl 8w A
% Q. 65. cosec @x cos 8—sin Osec 8= cosec O—-sec & cos? A x cos? B
1 cos @ +sin 6 = sin? A—sin?B
% Sol. LHS = cosec 8 x cos O —sin O sec © cos? A x cos? B
i cos B +sin6 = sin? A—sin’B
% = 1 x cosB — sinBx 1 cos? A . cos’B
| sin O cos O = RHS
cos0+sin0
% = cosO—sin O Q.68. tan’Axsec’ B—sec’ Axtan’ B=tan’ A—tan’B
| sin® cos B Sol. LHS = tan2 A x sec? B—sec? A x tan?B
% cos 0 +5in0 =tan?A (1+tan’B)—(1+tan®?A)tan’B
1 = cos2B8 —sin2 0 = tan? A + tapZ-A-ta™ B — tan? B —taki-Acstam B
% sinB.cos® = tan? A —tan?B
] cosO+sinB = RHS
l = cos? 0 —sin?2 0
% sin 6. cos B (cos O + sin B) Q. 69. 1 -1 =_1 - 1
| = {cos-B—+=irr) (cos O — sin? ) cosec A—colA sinA sinA cosecA+cotA
% sin . cos O (cas.8—sire) Sol.  LHS= 1 = 1
| = Lesd St cosec A—cot A sin A
% sin ® _ces¥ cos O sird = cosec A—cot’? A —cosecA
i = cosec O—sec O cosec A—cot A
% = RHS = {cosec A + cot A) (cosec#s—eotA) — cosec A
(casecA—eot7)
1 Q. 66. (1+tan 6+ cot 8)sin 6—cos @=_sec 8 —cosec 8 = £Oseede + cot A — Cnseedic
% cosec? 0 sec® @ = cot A
1 Sol. RHS=__sec® —_ cosec RHS = 1 - 1
% cosec? @ sec? sin A cosecA+cotA

"

sec3 B —cosec® B cosec A —cosec? A —cot?A

% sec?0 . cosec? O cosec A + cot A
: 1 - 1 = cosec A — (cases-A—+eotA) (cosec A — cot A)

= cos*® _ sin*@ w {coser Adeet-A)
% 1 -1 ARE TRIGONOMETRICAL "\ cosec A —cosec A + cot A
[DENTITIES

] cos2® sinzg  STUDY C'Rcﬂ cot A
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% sin®6 —cos® @

| = sin®0 . cos® @O

=1 g —
_ sin? 0. cos? O
sin>@ —cos? O

% sin©.cos O

| = (sin & — cos 6) (sin? © + cos? 6 + sin? O . cos 6)

% sin®.cos©
i si®’'9 cosTo

gy
1l

i = {sin 8 —cos 6) + +5in6.cos B
_siaB cos O  sinO._cesT sinO.cosO

1% = {sin ©—cos 0) (tan 6 + cot 6 + 1) =
% Q. 70. 1 -1 =_1 - 1

1 secA—tanA cosA cosA secA+tan A
% Sol. LHS = 1 =_1

1 sec A—tanA cos A
% = 1 —SecA

1 sec A +tan A

sec? A—tan? A —-secA
secA+tan A

(sec A tomA) (sec A —tan A) —sec A

&= (soeArtar)

seeA —tan A — seeA

= —tan A
RHS = 1_- 1

(

—k
n

cos A secA+tanA
% = sec A—(sec?A—tan?A)
| (sec A—tan A)
% = sec A — (sec Axtap-Ad{seT A —tan A)
| (sectmtarrrc)
% = sec A—sec A—tan A
1 = —tan A

% LHS = RHS

1% SSRATIONALISING FACTOR

Q. 1. 1 =1+cos & Q. 2.
| 1—cos @ sin2@
% Sol. LHS = 1 Sol.
| 1-cos©
% = 1 x1+cos0
| 1-cos® 1+cosB
1 = 1+cos B
1-cos?@
% = l+cos© = RHS
1 sin? 9

Q. 3. cos @ =1-sin 8
1+sin@ cos @

% Sol. LHS = cos ©

1 1+5in®6
= cos O x1-—sin0O

% 1+sin® 1-—sin®6

| = ¢cos 0 (1—5sin 6)
% 1-sin?0

| = 060 (1 —sin 6)
% co# 0

1 = 1—-sinB
% cos O

1 = RHS
1% AEP TRIGONOMETRICAL
% STUDY CIRCLE IDENTITIES

LHS

TRIGONOMETRY

21

cos @ =1+sin6

1—sin 8 cos @

LHS =

Q. 4.

Sol.

cos 6

1-sin?@
cos©® x1+sinB=cosB({1+sin0)
1-s5in® 1+sinB 1-sin?8
sin © (1 + sin 8)
cos?2 9
1 +5in B = RHS
cos O

1 +sec 8= _sin’ 6
secA I1—-cos @
LHS=1 +secB
sec©
= 1+1/cos©O
1/cos ©
= cos D +1
cos O
1
cos ©
co=D (cos 0 +1)
cosD

(cosO+1)x1—cosB

l1—cos©
1—cos?0= sin?® =RHS
1-cos®O 1-cos0O
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Q. s. {cosec + cot 6)’=1+cos @
1-cos@
Sol. LHS = (cosec © + cot 8)2
= l1+cosO ?
sin ©
= {1+ cos B)?
sin’@
= {1+cos©){1 +cos Q)
1—cos?6
= {1l seos*T) (1 + cos 6)
(Litee="0) (1 —cos 0)

= 1+cos0 = RHS

1—cos©
Q. 7. 1—cos 8= (cosec 8— cot 8
1+cos @
Sol. LHS=1—cosOx1—cos6
1+cos® 1-cosB
{1 —cos 6)?
1—cos?6
{1 —cos)?
sin’ @
[1—1:05 ) 2

sin ©

sin© sin

Q. 9. 1 =1-—sin 6
sec@+tan & cos @
Sol. LHS = 1
secO+tan O
= 1 xsecO—tan O

sec 0+tan O

= secB +tan O
sec’0 —tan? ©
_1 -sinB

= cos® cosO =

Q. 11. sec 8+tan 8= (sec 8+ tan 6)?
sec 6—tan @
Sol. LHS=secB+tan O
secO—tan ©
= secO+tan O xsecO +tanO
secO—-tan©® secO+tano®
= (sec © + tan )2
sec? —tan O
= (sec © + tan 0)2
= RHS

Q. 13. cosec 8+ cot 8= (cosec 8+ cot 6)?
cosec 8—cot 6

Sol. LHS =cosec © + cot B x cosec + cot O

[ 1 -—cos 6] 2 =(cosec O — cot 6)2 =RHS

secO—tan O

1—-s5in©
1 cos ©

cosec O—-cot O
= {cosec © + cot 0)?
cosec? ® —cot2 6
= (cosec O + cot 0)*
RHS

AEP
STUDY CIRCLE

TRIGONOMETRICAL
IDENTITIES

cosecO +cot ©

secOb+1xsecB—1=

Q. 6.

Sol.

Q. 8.

Sol.

Q. 10.

Sol.

Q. 12,

Sol.

Q. 14.

Sol.

TRIGONOMETRY

1 + sin 8= (tan 6 + sec 6F 22
1-—sin @
LHS=1+s5inO=x1+sinO
1-s5in@ 1+sin©

{1 +sinB9)?

1-sin28

{1 +sin 0)?

(cos ©)2

[ 1+ sin(:"]2
cos? @ cos? @
= (sec 8 +tan 6)2
= RHS
1 —sin 8= (sec 6— tan 8P
1+sin@
LHS=1—-sinOx1—sinO

1+sin® 1-—sinB
= {1 —sin 8)?

cos?2 0
{1 —sin? §)?
(cos )2

)
cos9 cos 6
(sec ©—tan 0)?
= RHS

1 = sec @+tan b
sec @+tan @
LHS 1

sec ®+tan 6
= 1 x secB+tanB

sec O +tan O sec O +tan O
= sec O +tan 6
sec’®—tan? 0

= secO+tan® = secO+tan©
1

1]

sec 8—tan 8=__ cos’ 8
sec8+tan 8 (1 +sin 6)?
LHS=sec6—tan B
secO+tan O
1 -s5in®
= cos® cosO
_1 +sin8
cos® cosHO
1-—sin®
= —re
1+sinB
——aeG
1-s5inBx1+sinB =
1+sin® 1+sind
= cos?0 = RHS
(1 +5sin9)?
1+cos @=__tan’ @
1-cos @ (sec 8—1)
LHS=1 +cos ©
1—cos©
= 1+1/secO
1-1/secO
= secB+1
—_— a8
sec®—-1
—Sae-B—

sec2—1 =

1—sin2O
(1 +sin 6)?

tan?0 = RHS

secH-1

secf-1

(sec© —1)2 {sec8—1)2
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1+sin @&=1+2tan 8+ 2tan’ @
1-—sin @ cos &
LHS=1+4+sinB@x1+sinb
1-sin® 1+sin0O
{1 + sin 0)?
1-sin26
{1+ sin 0)?
cos? @
1+sin*@+2sinB
cos’ 0
sin20 + cos?2 0+ sin? O + 2sin O
cos? 9
cos20+2sin?26 +2sin ©
cos? @
g+ 2s5in?2B+__2sinB
s cod0 cos x.cost
= 1+2tan?0+2tan 6
cos 0

Q. 15. Q. 16.

Sol. Sol.

sin 8+1—cos 8=1+sin 8
cos 8—1+sin @ cos &
LHS=sinB+1—cos O
cos0—1+sin0
Dividing Numerator and Denominator by cos ©
sin@+1—cos?0

Q. 17. Q. 18.

Sol. Sol.

cos 0
cos ©—1+sin B
cos O
= sin@+_1 -—cosB
cos6 cos® cosO
cos©®—_ 1  +sinB
cos® cosB cosHO

= tanB+sec6 -1
1—secO+tan o
= tan 6 + sec 8 — (sec’ 8 —tan? 6)
1—secO+tan©
= {tan © + sec 0) {1l —see-B~+taT Ol
{1 = sec Q—i-tarmroy
= secO+_1 =
cos® cosH

1+sin © = RHS
cos O

TRIGONOMETRY

1+cos §=2—sin*E+2cos 8 23
1—cosé sin’ @
LHS=1+cos O x1+cos2@
1-cos0 1+cos0O
= {1+ cos 0)?
1—cos?B
= 1+cos’0+2cos0
sin20
= 1+1-—5sin’0+2cos6
sin? 0
= 2—sin6+2cos B
sin2 @

= RHS

1+ cos 8+sin 8=1+sin 6

1 +cos 8—sin 6 cos 8
LHS=1 +cos O +sin 6
1+cos0—-sin®
Dividing Numerator and Denominator cos 0
= 1 +cosB+sin
cos® cosB cosO
1 +cosO—-sinB
cos® cosO cos0O
= secB+1+tan O
secO+1—tan ©
= {sec © + tan 6) + (sec2 8 —tan? 6)
{sec® + 1—-tan B)
= {sec © + tan 0) H—t=secB—Tan 6]
Jsec O dde—temrrr O
= 1 + sinB
cos O cos O
= 1+sinB=
cos O

RHS

SSPROBLEMS BASED ON SQUARE ROOT

Q. 1. 1—cos" @=tan @
1—sin? 6

Sol. LHS= fi1-—cos“© Sol.
\Jl-sinze
= v1—cos?26xv1+sin28
V1-sin28 V1+sin2@
= Vsin20 x V1 +5in?6
+/cos20 x+/1 —sin2 0
= sin@xyV1+siw@ = tan®
cos® V1 +sie0
Q. 3. 1 +sin &=sec @+tan @ Q4.
\Ii—sina
Sol. LHS = J1+sin => V1+sin9xv/1+5sin® Sol.
1-sinB V1+sin® V1+sin®
= J{1+s5in0)2 => 1+sin® =» 1+sin®
Vv1-sin?0 Veos? @ cos O
= 1 +sin® = secO+tan6

cos©® cosO

w
Q. 2. 1 —sin @=sec 8—tan & a‘
\lz+sin6 3 >
LHS=!1—sin9 o
1+sin® a
= 1—-sinB x 1—sin® =
Vi+sin®e Vi-sin®@ u
= V(1 —sin 6)2
v1-sin?0
= 1-s5inB6 = 1-5in®
Vcos2 e cos 6 =]
= _1 -sing = 3
cos® cos @ =sec8—-tan 6 % §
= o
= =
=
1 —cos §=cosec @—cot 6 ¥
1+cos &
LHS:\lm = Vi+cos®xv1—cos®
1+cos®© V1i+cos® +1-cos®
=+/{1 —cos 8)?2 = 1—cos® => 1—cos®
V1-cos?® Vsin2© sin @
= 1 + cosB® = cosecO—-cotO
sin 6 sin ©
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% Q. 5. €o0s U= cosec 6+ cot & 24
1—cos @

1 Sol. LHS= f1+cosB => Vi+cosOxvV1+cos6
% 1-cos© Vi-cos® +V1+cos@

1 = V{1 + cos 6)? => 1+cos© = 1+cos B
% v1-cos?6 Vsin2@ sin®
= 1 +cosBO => cosec 6 + cot ©

% sin® sinO
l Q. 6. 1+sin’ Oxsec’ 8 =tan 6
% 1 + cos? 8 x cosec® &

] Sol. LHS =J1 +sin?®xsec? P

1+cos’Oxsec’0
% = /1 +sin20 x 1/cos2 0
| V1 +cos?0 x 1/s5in2©
% = 41 + tan2? 6 x Y1.cot™®
1 V1+cot?20 a—cor*®
% = Vsec?6 => secO => 1 xsin® =tan®
1 cosec2 © cosec © cos O

% Q.7 ’1 + cos @=tan @+ sin @
{ 1—cos & tan 8xsin &
% Sol. LHS = ’1+cosB => Vi+cosOxV14+cosB
1-cos0

Vi-cos® V1+cosd

% = Vil+cosg)? = 1+cos8 => 1+cos@
1 V(1 -cos 6)? Vsin2 @ sin B
= —1 +cos8
% sin® sinO
1 = 1 +cot@

% sin @

1 = tan 0 +sin O LHS = RHS

% tan®.sin®

% Q. 8. vsec? 8+ cosec® 6=tan 8 + cot 8 Q.9. Jm+ V1 —sin =2 sec 6
Sol. LHS = vsec? 6 + cosec? 6 i1-sin® v1+sin6
| = V1i+tan?0+1+cot’0 Sol. LHS= V1+sin0++v1—sin®
% = Vtan20 + cot?0 + 2 Vi-sin8 +v1+sin®@
1 = Y{tan 8 + cot 8)? = V(1 = sin ©) + V{1 = sin 6)?
% = tan B8+ cotH \fl—sinZB
1 LHS = RHS = 1+sinB+1-sinB
% Vcos? @
1 = 2 => 2secO
% cos ©
] LHS = RHS
% Q.10. visec8—1+ vsec 6+1=2cosec 6 Q.11. Cosec 8. Vi—cos?0=1
] Vviec 0+1 Vsec 0—1 Sol. LHS = cosec B V1 —cos2©
Sol. LHS=vsec O —1 +vVsec 0 +1 = cosec O .sin2 @
% Vsec0+1 +seco-1 = coseet . 1 =1
= 1i{sec 8 —1)2 + V{sec 0 + 1)2 coseed

% Vsecz6-1 LHS = RHS

] = sec_ 0 =3+ sec O 33~

% Vtan?e

1 = 2secH

& ol
= 2 i@ 1 x cos 8 =2cosecO
% cos B sin 8 LHS = RHS

| Q.12. sec 8[vi-sin? 0]=1 Q.13. +cosec? 8—1=cos 6 x cosec 6
% Sol. LHS = sec 6 Vcos? © Sol. LHS = vcosec? 6 -1
1 = 1 % cos = Veot?

coto

% c0s0  ——
] = — 2 LHS = RHS cos6 AEP TRIGONOMETRICAL
% sin © STUDY CIRCLE IDENTITIES
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Q.14. Vi+sin8=_cos 8 Q.15. ViI+sinB6=_sinéd 25
Vvi—sin @ 1—sin 6 VIi+sin® 1+siné@
Sol. LHS =v1 +sin®xv1—5sin 6 Sol. LHS=v1+cos © x V1 + cos ©
V1i-s5in® +1-sin6 Vi+cos® V1+coso
/{1 —sin?2 0 = vVcos 0 ) v1—cos2 @
V(1-sin?06 1-s5in® V(1 + cos 6)2
= cos 6 = ¥sin? 8 => sin ©
1—-sin© 1+cosHO 1+cosbO
LHS = RHS LHS = RHS

Q. 16. /mtz 8— cot? 8@ = cos & x cot & Q.17. sin 6= V2 cos 6—cos &
Sol. LHS = vcot2® —cosz B Sol. LHS=5in© = cos ® (V2 —1)

= cos“ 0 —cos" 0 => sinB =cos©O
J sin2 @ (V2-1)
= ’cosze—cosze = 5in® x3y2+1=cosO
sin2 0 V2—-1 Vz2+1

= cos‘0 —cos? O —sin‘ B => V2 sin +sin@=cos ©

sin? @ 2-1
Jcos’-ﬂ (1—sin” 6) => V2sin 8 +sin®=cos 6

sin2 @ => V2sinB =cos©®—sin 0
Vcot? 9. cos?2e LHS = RHS
= cot© .cos? 0 - LHS = RHS
SET VIl
Q. 1. If x=rsin 8cos ¢ y =rsin 8.sin gandz =r cos 6. Then prove that x* + y’+ 2% =
Sol. LHS = x2+y2 + 22
r’sin?0cos?¢ +r¥sin?@sin?¢p +rcos?® = r2sin? 0 (cos? ¢ +sin?¢) +r?cos? @
r2sin?20 +r2cos2 0 = r2(sin2 8 + cos? 0)
= rrx1 = = RHS
Q. 2. If tan 8+ sin 8=m and tan 8—sin 8=n. Show thatm?—n?=4 vimn
Sol. LHS = m? —n?
= {tan © + sin 8)2 — (tan 8 —sin 0)2

1&’
i
&
=
e
i
e
e
&3
e
1%
&
1%
&3 = 19T + ST+ 2 tan O . sin 6 —tarP® — sik®T+ 2 tano . sin O = 4tan6.sin®
&
&
=
-
&
-
%
1%
1%
1%
1%
1%
1%
s

RHS = 4 vmn

= 4 +/(tan © +sin 8) {tan © —sin 8)
= 4+tan?0 —sin? 0
= 4+/sin”® —sin’ 0

cos? @

= 4\Isin20[ 1 —1]
cos? 0
= 4Jsin20>< 1 —sin? @
cos’ 0

= 4 sin 8] sin?O = 4sin 9 +tan20 = 4 sin0x<tan O
cos O

Q. 3. If tan @+ sin & = m and tan 6—sin 8= n then prove that (m? —n?)? = 16 mn.
Sol. LHS = (m?2—n?)?
= [{tan 8 + sin ©)2 — (tan 8 — s5in? 8)2]2
[ar* 0 + sias€ + 2tan 0. sin 6 — 13056 — sindd'+ 2 tan © . sin 6]
[4 tan © . sin 6]2
= 16 tan? 9 .sin2 6
RHS =16 mn
16 (tan O + sin 8) (tan ® —sin ©) = 16 (tan? 6 —sin2 8)
16 I:siﬁz 8 —sin? 0] =16 [sin2 6 —sin? 0 . cos? 9]
cos? 6 cos? @
16 5in2 0 (1 —cos? @)= 165in20 x(1—cos?0) = 16tan?0xsin?20
cos’ 6 cos’ 6 LHS = RHS
Q. 4. If sin 8+ cos 8= p = 0 sec 8+ cosec 8= q, Show that q (p? —1)=2p
Sol. LHS = q (p?—1)
= {sec © + cosec 6) [{sin © + cos 8)2

= 1+ (sin? 0 + cos 6 + Zsm 6.cos0—1) AEP
[ cos 8 sin 8 ] i TRIGONOMETRICAL
[sin O+ cos 6] (L +2sinB.cos0-1) IR } IDENTITIES

sin® .cos O
= s5in © + cos B x 2 sin 0 _cosd = 2xp = 2p = RHS
sin©.cos 0

1l
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Q. 5. If x =a sin 8, y=b tan & then prove that 1.

- =
=y 26
Sol. LHS = a2— b2
x2 y?
= a2 — b2
a’sin® b?tan?0 = cosec?0—cot? 0 = 1 = RHS
Q. 6. If sec 8+ tan 6= p. Show that P2 —1 =sin 6 Q7 Ifcos c=mandcos § =n,
pP+1 cos B sin B
Sol. LHs=p?—1 show that (m? + n?) cos? B =n?
p2+1 Sol. LHS=(m?+n2)cos?2 B
= (sec® + tan 8)2—1 = cos’ a +cos? B cos? B
(secO+tan9)?+ 1 [t:t::s2 B sin? ﬁ]
= sec2B+tan’0 +2sec®.tanB6—1 = cos? a (sin? B + cos? cosf
sec?ZO+tan?B+2secH.tan B+ 1 [coﬁ-ﬁsinzﬁ"
= tan2@ +tan? 0+ 2 sec . tan O = cos? a x 1
sec2B+sec?@+2sec.tan © sin?2 B
= 2tan’ O+ 2sec 0.tan O = cos’a
2sec? 8+ 2secH.tan® sin? B
= Ztan 6 (1ar-0-+TEC D) = ::osc:cl2
Z sec 0 (sec-8-rtan o) [sin B
= tan 6 = n?
sec © = RHS
sin ©
co=t
= -1
LoD = RHS
Q. 8. If cosec 8—sin 8=1and sec 86— cos 8=m, Prove that Pm? (Em?+3)=1
Sol. LHS =12m?(12+ m2+ 3)

= {cosec B —sin 8)2 (sec ® — cos 0)? [(cosec O —sin 6)2 + (sec 8 — cos 8)2 + 3]

[1 —sinﬂ]z[ 1 —cose]z [ 1 —sinﬁ]2 +[ 1 —c050]2+3
sin© cos O sin © cos O
1—sin26)2 (1—cos20) 2 1—sinf@)2+ (1—cos26) 2+3
[ sin O J [ cos O ) [ sin© ] cos © J
cos# 28 x si# 28 cos?B +5in*6 +3
sin2 @ cos20 sin?® cos?6
= 5ia¥ 0% c0e*0 | cos%0 +sin® O + 3sin?2 0. cos B:I

n

= cos®0 +sin®0+3sin20.cos?20 = [(cos® D)3 + (sin20)*] + 3sin2 0 . cos? 0
= [cos? B +5sin? ©)° —3 cos? 8.5sin? O (cos?B +5in?B) + 3 sin? 0. cos? 0)
= 1-3cos?0.5in?0x1+3sin?0.cos?0O = 1 = RHS
Q. s. If sin 8+ sin? 8= 1, prove that cos? 8+ cos? 8=1 Q. 10. Ifxsin? 8+ ycos® @=sin 8. cos Band
Sol. We have, x sin @=y cos 6. Prove that x> + y* = 1
sinB+sin29=1 Sol. We have,
sin®@=1-sin?6 xs5in*B+ycos®’B=sinB.cosO
sin @=cos? 0 = xsin 0 (sin?0) +ycos O {cos20) =sinB.cos O

LHS = cos* 0 +cos? 0
= {cos? B)? + cos?2 6

xsin O (sin28) + x sin 6 (cos20) =sin©.cos O

X 5i-8sin? © + cos? 0) = 58" cos O

n

= (sin ©)2 + cos20 = x=cos®© ... (i)

= sin20 + cos? O Again, Now, RHS=x2+y?

= 1 RHS xsin®=ycos6 = (cos? 0 +sin? @]
£esTxsin0 =y cast = 1RHS
y =sinB

Q.11. Ifx=asec @+btan 8andy = atan 6+ b sec 8then prove thatx2 —y?=a? — b~
Sol. LHS = x2 —y?
= (2? sec® 0 + b tan 0)? — (atan 0 + b sec 0)?
= a’sec? 0 +b?tan?0 + 2 absec O tan O —(a?tan? 0 +b2sec? 0 + 2 ab sec 0. tan 0)
a’sec? B + b?tan? 0 + 2ab—eecGTTaN 0 —a?tan? 6 — b? sec? O — 2ab—eecOTING
(a® sec® @ —a? tan? 0) + (b? tan’ 8 — b? sec? B)
a?(sec? @ —tan? 0) + b2 (tan2 0 —sec? 0)

aix1 o+ BxED AEP CB@SE TRIGONOMETRICAL
a’—b = RHS STUDY CIRCLE IDENTITIES
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Q.12. Ifx=acos® @andy =b sin® Gthen prove that [ L] 23 4 [__y_] 253 = 27
a b
Sol. LHS = %122 + (y P
[ a b
= [a 00539] 23 +[bsin39) /3
a b
= (cos? 8)%3 + (sin? 9)¥2
= cos®*¥¥ g + sin® ¥ = cos29+sin?0= 1 RHS
Q. 13. Ifsec &+tan 6 =m and sec 6—tan 8= n then prove that mn=1
Sol. LHS = mn
= (sec © + tan 0) (sec © + tan 0) = sec2@—tan?0= 1 RHS
Q. 14. If sin 8+ cos 6= a and sin 6— cos 8=b then prove that a’ + b>=2
Sol. LHS = aZ+ b?
= (sin 6 + cos ©)? + (sin © — cos 6)?
= sin? © + cos? 0 + 2-sir8—T0T 0 + sin” 0 + cos’ 0 — 2-6im-8—TOT T = 1+1 = 2 RHS
Q. 15. If cot 8+ tan 6= x and sec 86— cos 8=y then prove that (x2yP3 —(xy?)?2 =1
Sol. We have,
x=cot®+tan® Now, LHS = (x2y)¥3 —(xy)¥3
X =¢€0s 0 +sin 6 = I:[ R sinze]m— sin? @ 2[ 1 TIZ"S
sin® cosO sin ©. cos GJ [oos 8] cos B] sin©.cos 0
x=sin20 + cos29
sin®.cos O = 1 *.sirtB T|"'3 - [sif 20 x 1 s
X = 1 IIsine.cosB cos eJ cos?2 0 Mcos@]
sin® . cos O
Also, y=sec®-cos® = [ 1 )3 -[sin3 8] 2/3
y=_1 — cos®© cos? BJ cos® @
cos©
y=1-—cos’8 = (sec® 8)¥3 — (tan?® 9)%3
cos O = sec?*2¥9_tan %79
y=sin20 = sec?® —tan?9
cos O = 1 RHS
Q. 16. If cosec 6—sin 8= m and sec 8— cos 6= x then prove that {m? n)?? + (mn?)%3*=1
Sol. Where,
m=_1 -sin® Also, n=_1 -—cosB
sin © cos O
m=1-—sin’0 n=1-—cos?0
sin © cos O
m=cos? @ n=sin0
sin © cos 9
Now,
LHS = (m2 n)23 + (mn?)¥3
= cos?B8) 2 x sin?@| 2 + |cos?2® x [sin?@) 2|23
sin © cos O sin© cos
= cos# 39 xsi 23 4 x sinf397%3
sin®6" cos© MJ
= (cos3 B)¥3 + (sin2 @)¥3 = cosA 22 g + sinfx279=  cos? @ +sin? @ = 1 RHS
Q.17. Ifxcos @+ysin® =1 and x sin 86—y cos 8= 1 then prove that x> +y’ =2
a b a b a’ b
Sol. XxcosO+ysinB=1 - (i)
a b
= xsinb—ycos6=1 - (ii)
a b

Adding equation (i) and (ii), we get
=> xcosB +ysinB] + [xsin@—ycos

a b ﬂ [a b
Ag. On squaring

-

(1) +(2)?

= x_’cosz9+fsin20+2—W+x_Zsinz6+ﬁc0520——2;_‘§_s_i_r_1_g,_serﬂ=1+1
a? b? a? b?
=> x2 (cos? @ +sin28) + y2 (sin® B0 +cos? @) =2
2 bz @ SN
- ;_'_y_z: 2 AEP C B SE TRIGONOMETRICAL
a? b? STUDY CIRCLE k IDENTITIES
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If cosec @—sin 8= a’® and sec 8- cos 6= b’ then prove thata?b? (a’ +b?)=1
We have, a®=cosec®—sin©

a=[ 1 —sine]”-"
sin@

a =[ 1—5in29] 3

28

sin @
Squaring both sides
aZ=[ cos?9] 2/
sin B
Also, b®*=sec0 —cos 0
b=_1 —-cos®¥V?
cos©
b=[1—cos26
[ cos 0 ]
Squaring both sides
b?=[sin?0] ¥*
cos ©

LHS = a2 b? (a? + b?)
= cos?3 O xsin¥3 g I:n:cls“"‘3 0 +sin %3 8]
sin¥30 cos?20 [sin??0 cos?? 6
= cos ¥3-23 x5in43-23 ¢ |;z:os“"3’*2’3 8+sin“f3+m6;—|
+sin?6= 1

sin¥20cos?3 0
= cos2? 0 xsin?3 0 x _cos?B +sin26 = cos?
sin®? 0 cos?>3 0

RHS

& SCOMPILEMENTARY ANGLES

| Q. 1.

% Sol.

& ..

| Sol.

Without using below show that:
{i) tan 7°tan 23°tan 60 °tan 67 °tan 83 °= V3
{ii) cos® 20°+ cos® 70 °+ sin” 64°+ cos 64°. 5in 26°=2
sin? 20°+ sin? 70°
() LHS = tan 7° tan 23° tan 60° tan 67° tan 83°
=tan 7° tan 23° tan 60° tan (90° — 23)° tan (50° — 7)°
= tan 7° tan 23° tan 60° cot 23° cot 7°

=tan 7° tan 23° tan 60°. 1 . 1 wtanO0=_1
tan 23° tan 7° cot ©
= [tan?". 1 ][tan23°. 1 ).V3 (+ tan 60° = V/3)
tan 7° tan 23°

=1.1.4/3=+/3 =RHS
{ii) LHS = cos220° + cos? 70° + sin? 64° + cos 64° sin 26°
sin? 20° + sin? 70°
= cos? 20° + cos? {90 — 20)° + sin? 64° + cos 64° sin (90° — 64°)
sin? 20° + sin? (90 — 20)°
= cos? 20° + sin? 20° + sin? 64° + c0s564 cos 64°
sin? 20° + cos? 20°
=1+ (sin? 64° +cos? 64°) =1+ 1=2=RHS
1
Without using trigonometrical tables, find the value of:
tan 5°tan 25 °tan 30 °tan 65°tan 85°
We know that tan (90°—0)=cot©
tan 5° tan 25° tan 30° tan 65° tan 85° =tan (90° — 85°) tan (90° — 65°) tan 30°. tan 65° tan 85°
= cot 85° cot 65° tan 30° tan 65° tan 85°
= 1 . 1 tan 30° tan 65° tan 85°
tan 85° tan65°
= [ 1 .tan ssj [ 1 .tan45j. tan30°=1.1.tan30°=1
tan 85° tan 65° V3
Without using tables, evaluate the following:
cos (40 °+ 6) —sin (50°— 8) + cos® 40 °+ cos? 50°
sin? 40° + sin® 50°
We have cos (40° + 8) —sin (50° — 8) + cos? 40° + cos? 50°
sin? 40° + sin? 50°
= cos (40° + ) —sin {90° — (40° + 6)} + cos240° + cos? (90° — 40°)
sin2 40° + sin? (90° — 40°) .
= cos (40° + 0) — cos (40° + 0) + cos240° +sin?40°=1=1 AEP z

sin240° + cos?2 40° 1 STUDY CIRCLE

TRIGONOMETRICAL
IDENTITIES
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Q. 4. Without using tables, evaluate: 20
sin? 20°+ sin?. 70°+ |sin {90°— 6) . sin 8+ cos (90°— 6) . cos 6
cos220°+ cos? 70° tan 6 cot & :I
Sol. We have, _sin?20° +sin*70° + | sin (90°—0).5sin © + cos {(90°—6) . cos O
cos220° + cos? 70° l: tan 6 cot O :I

=5in220° +5in?2(90°—20°)+| cos B .sin B+ cos B . sin B
cos? 20° + cos? (90° — 20°) tan© cot 6

=5in220° + cos220° Hcos O . sin 8+ cos B . sin O
cos? 20° + sin? 20° sin 6 cos 6
cos 0 sin ©
=1+[cos?0 +sin?@]=1+1=2
1
Q. 4. Without using tables, evaluate:
2c0s 67°—tan 40°—cos 0°+tan 15°. tan 25°. tan 60°. tan 65°. tan 75°
sin 23° cot 50°
Sol. We have 2 cos 67° —tan 40° — cos 0° + tan 15° . tan 25° . tan 60°. tan 65° . tan 75°
sin 23° cot 50°
=2 cos (90° —23°)— tan 40° — cos 0° +tan 15° . tan 25° . tan 60° . tan 65° . tan 75°
sin 23° cot {90° — 50°)
=2 sin 23° —tan 40° — cos 0° + tan 15° . tan 25°. tan 60° . tan (90° — 25°) . tan {90° — 15°)
sin 23°  tan 40°
=25sin 23° = tan 40° - cos 0° + tan 15° . tan 60° . tan 25° . cot 25° . cot 15°
sin23° tan 40°
=2 sin 23° —tan 40° — cos 0° + (tan 15° . tan 25°) . tan 60° . (tan 25° cot 25°)
sin23° tan40°
=2.1-1-1+1.1.vV/3=2-2+1.+/3=
1

1%
1%
|
1%
1%
|
]
|
1%
1%
|
% Q. 5. Without using tables, evaluate the following:
1 3cot68°. cosec22°—J tan 43°. tan47°. tan 12 °. tan 60°. tan 78°
% Sol. We have, 3 cot 68°. cosec 22° — ¥ tan 43° . tan 47° . tan 12°. tan 60° . tan 78°
1 =3 cos (90° — 22°) . cosec 22° — % . {tan 43° _ tan (90° — 43°)} . {tan 12° . tan (90° — 12°) . tan 60°}
=3 sin 22°. cosec 22° - ¥ (tan 43°. cot 43°) . {tan 12° . cot 12°) . tan 60°
% =3.1-%x1x1xV3=3-y/3=6-13
| 2 2
% Q. 6. Without using tables, evaluate the following:
1 2sin 68°—2 cot 15°—3 tan 45°. tan 20°. tan 40°. tan 50°. tan 70°
% cos 22° Stan75° 5
] Sol. We have, 25in68°—2cot15°—3tan 45°.tan 20°.tan 40°. tan50°. tan 70°
% cos 22° 5 tan 75° 5
: =2 sin (90° —22°) — 2 cot 15° —3tan 45°. tan 20°.tan 40°. tan (90° — 40°) . tan {(90° — 20°)
€os 22° 5 tan (90° - 15°) 5
% =2cos 22°—2 cot 15°— 3 tan 45°. tan 20°. tan 40° . cot 40° . cot 20°
cos 22° 5cot 15° 5
% =2 cos 22° -2 cot 15° - 3 tan 45° . (tan 20° . cot 20°) . {tan 40° — cot 40°)
] cot 22° 5 cot 15°
% =2.1 —g -
5
|
e
1%
1%
1%
1%
1%
a4

.1.1.1=2- =2-1=1

3 2-3
5 5 5

Q.7 Evaluate: sec 8. cosec (90 °— &) —tan &. cot {90 °— @) + sin’ 55°+ sin 35°
tan 10°. tan 20°. tan 60°. tan 70°. tan 80°
Sol. We have, sec8 . cosec (90°—0)—tan 0. cot (90° —6) +5in255° + sin?2 35°
tan 10° . tan 20° . tan 60° . tan 70°. tan 80°
= secH.sec O —tan 6.tan B + sin?255° + sin? (30° — 55°)
tan 10° . tan 20° . tan 60° . tan {90° — 20°) . tan (90° — 10°)

= sec? 8 —tan? B + sin? 55° + cos? 55° = (sec? 8 —tan? ) + sin® 55° + cos? 55°

tan 10° . tan 20° . tan 60° . cot 20°. cot 10° (tan 10°. cot 10°). (tan 20° . cot 207) . tan 60°
1+1 = 2 =20/3
(1).(1).v3 V3 3

Q. 8. Without using tables, evaluate the following:

sec? 54°— cot?36°_+ 2 sin? 38°. sec® 52 °— sin? 45° AEP TRIGONOMETRICAL
cosec? 57°— tan® 33° STUDY CIRC IDENTITIES
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% Sol. We have sec? 54° —cot?36°  +25sin?38°.s5ec?52° - s5in245° 30
] cosec® 57° — tan?33°
; =_sec? (90° — 36°) —cot? 36° +2sin?38° . sec? (90° — 38°) —sin? 45°
% cosec? (90° — 33°) —tan?33°
| = cosec? 36° — cot? 36° + 2 sin? 38° . coseczss—[ 1 )2
== sec?33° — tan? 33° V2 |
1 =1+2.1-1=3-1=5
1 2 2 2
% Q.s. Without using trigonometric tables, evaluate the following:
| cot (90°— @) . sin (90°— 8) + cot 40°— (cos? 20°+ cos? 709)
% sin 8 tan 50°
1 Sol. We have cot {90° —8) . sin {(90° — 8) + cot 40° — {cos? 20° + cos? 70°)
% sin O tan 50°
3 =tan O .cos O + cot 40° —{cos? 20° + cos? (90° — 20°)}
sin © tan (90° — 40°)
% =sin 0. cos 0 + cot 40° —{cos?20° +sin?20°}=1+1—-1=1
‘I cos 6 cot 40°
% sin &
1 Q. 10. Without using trigonometric tables, prove that:
g sec? 8— cot® (90°— 6) + (sin” 40°+ sin* 509) =2
| cosec? 67 °—tan’23°
% Sol. We have,
1 LHS = sec? 8 — cot? (90° — 6) + (sin? 40° + sin? 50°)
% cosec? 67° —tan?23°
] = sec2®—tan? 6 + {5in? 40° + sin? (S0° — 40°)}
% cosec? (90° — 23°) —tan? 23°
= sec2@ —tan20  + (sin?40° + cos? 40°)
1 sec? 23° —tan? 23°
% =1+1=1+1=2=RHS
| 1
‘I% Q. 11. Without using trigonometric tables, evaluate the following:
% cos? 20°+ cos? 70°+ 2 cosec? 58 °— 2 cot 58 °tan 32°— 4 tan 13 °tan 37 °tan 45°tan 53°tan 77°
sec’ 50°—cot’ 40°
1 Sol. We have, cos? 20° + cos?2 70° + 2 cosec? 58° — 2 cot 58° tan 32° — 4 tan 13° tan 37° tan 45° tan 53° tan 77°
% sec? 50° — cot? 40°

| = cos? (90° — 70°) + cos? 70° + 2 cosec? (90° — 32°) — 2 cot (90° — 32°) tan 32°
% —4tan (90°—77°) . tan (90° — 53°) . 1. tan 53°_tan 77°

1 = sin? 70° + cos270°  +2 sec? 32°—2tan 32°.tan 32°—-4 cot 77° . cot 53° . tan 53° . tan 77°

% cosec? 70° — cot? 40°

1 = 1+2sec?32°—2tan232°—-4x__ 1 * 1 »x tan 53° x tan 77°
% tan 77° tan 53°
= 1+ 2 (sec?32°—tan?32°) -4
] = 1+2x1-4 => 1+2-4
1% Q.12. Proje that: sed&—1 + sec8+1 = 2cosec&
sedﬁw:l sec 8—-1

| Sol. LHS = secfo—1 + secO+1
% sqle +1 secO—-1

= (sec®@—1)(sec®f—1) + (secO+1)(secO+1)
(sec0+1)(sec'd— 1) (sec ©=1) (sec B + 1)

] = [sece—flz + (secO®+1)2
sec? O N1 sec?9—-1

= (sec841)° + (secB+1)? = secB-1 + secO+1
| tan?9 \I tan? 0 tan® tan ©
% = secO—1+secB+1=2secB=2x_1

1 tan © tan© cos 6

% sin 6/cos O
AEP

1 = 2 =2 cosec O =RHS

&3 sin @ STUDY CIRCLE
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3 cos 55°— 4 (cos 70°. cosec 20°) 31
7sin35° 7 (tan 5°.tan 25°. tan 45°. tan 65°. tan 859
We have,

3 cos 55° — 4 (cos 70° . cosec 20°)

7 sin 35° 7 (tan 5°.tan 25° . tan 45° . tan 65° . tan 85°)
= 3 cos (90° — 35°) — 4 cos (90° — 20°) . cosec 20°

7sin 35° 7 (tan (90° — 85°) . tan (90° — 65°) . 1. tan 65° . tan 85°)

= 3 sin 35° — 4 sin 20° . cosec 20°

7 sin 35° 7 cot 85° . cot 65° . tan 65° . tan 85°
= 3—4=-—1

o y 4

If sin(A—B)=2%,cos(A+B)=2%,0°<A+B <90° A >B, find Aand B.
Since, sin (A —B) =%, therefore, A—B = 30° ... (i)
Also, since cos (A + B) = %, therefore, A+ B = 60° ... (i)
Solving (i) and (ii), we get A = 45° and B = 15°

If tan A = n tan B and sin A = m sin B, prove that cos’?A=m?—1.

n’-1
We have to find cos? A in terms of m and n. This means that the angle B is to be eliminated from the given relations.
Now, tanA=ntanB => tanB=1tanA => cotB= n
n tan A
and sin A=msinB => sinB=1sin A => cosecB = m
m sin A
Substituting the values of cot B and cosec B in cosec? B—cot? B = 1, we get
=> m2 _—_ A =1
sinZ A tan? A
=> m? —n?cos?A=1
sin? A sinZ A
=> m2—n?2cos?A=1
sin? A
=> m? —n? cos? A =sin? A => m?2—n?cos? A=1—cos?A
=> m?—1=n?cos? A—cos? A => m?2—1=(n?2-1)cos?A
=> m?2—1 =cos?A
n2—1
If x sin® 8+ y cos® @ =sin 6 cos @and x sin 6=y cos 6, prove X’ +y’=1
We have,
xsin®0 +ycos*0=sinBcos O
=> (x sin ©) sin? © + (y cos 6) cos? 6 = sin 6 cos 6
=> x sin O (sin? 6) + (x sin B) cos? 6 = sin 6 cos 6 [+ xsin © =y cos 0]
x sin O (sin2 © + cos? ) =sin 6 cos 6
=> x sin © = sin © cos 6
= X =cos 6
Now, putting x sin © =y cos O in (i)
= cos ©sin©® =ycos 6 [ x=cos 0]
== y =sin ©
Hence, x2+y2=cos?0 +sin?0=1
If cosec A = V2, find the value of 2 sin? A + 3 cot? A.
4tan’ A—cos’A
We have
cosec A=+/2 => 1 =2 => sinA=1
sin A V2
Now, cos A=V1-sin?A => cosA= [1—(1 =k
[\/ V2
tan A=sin A => tanA= 1//2=1
cos A 1/V/2
e cotA=1
Hence, 2sin2A+3 cot?A=2x(1/V2)? +3(1)2=2x%+3=1+3 =8
4 tan? A—cos? A 4 (1)? —[l]z 4-% 7/2 7 AEP TRIGONOMETRICAL
v2 STUDY CIRCLE IDENTITIES

If tan A + sin A =m and tan A — sin A = n, prove that (m? —n?)? =16 mn
We have, LHS = (m? —n?)?
={(tan A + sin A)?2— (tan A —sin A)?}> ={(tan?A +sin? A+ 2tan Asin A) — (tan? A +sin? A—2 tan A sin A)
= (4 tan A sin A)? =16tan?Asin? A ... (i)
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And, RHS =16 mn
=16 (tan A + sin A) (tan A —sin A)
= 16 (tan2 A —sin? A)

=16 [sin2 A:]— sinZA =16 [sinZA— cos? A sin? A]

cos? A cosZ A
=16 sin? A {1 —cos?2 A)
cos? A
=16 sin2 A sin? A

cosZ A =16tan?Asin? A

- (i)

From (i) and (ii) it follows that LHS = RHS i.e,, (m2—n2)2=16 mn

Q. 19.

Sol. We are given that sin 3A = cos (A —26°)

Since sin 3A = cos (90° — 3A), we can write (i) as
cos (90° — 3A) = cos (A — 267)

Since
90° —-3A=A—-26°

Which gives A =29°

Express the ratios cos A, tan A and sec A in terms of sin A.

Since cos? A +sin? A = 1, therefore,

cos? A=1-sin2A, i.e.,

cos A=+1-sin?A

tan A=_sinA = sin A

Q. 20.
Sol.

This gives

Hence, andsecA=__1

If sin 3A = cos {A— 26°), where 3 A is an acute angle, find the value of A.

90° — 3A and A — 26° are both acute angles, therefore,

cosA=tV1-sinZA

= 1

cosA  Vi-sin?A
Q.21. ProvethatsecA(1—sinA)(secA+tanA)=1

Sol.

1-—sinZ A
cos? A

={1—sinA){1+sinA)=
cos? A
=cos?A=1=RHS
cos? A
Evaluate the following:
{i) sin 60 °cos 30°+ sin 30 °cos 60°
{ii) 2 tan? 45 °+ cos? 30 °—sin? 60 °
{iii) sin 30 °+ tan 45 °— cosec 60 °
sec 30°+ cos 60°+ cot 45°
{iv) 5 cos® 60°+ 4 sec® 30°—tan’45°
sin? 30°+ cos? 30°
(i) sin 60° cos 30° + sin 30° cos 60°
=V3xV3+1x1=3+
2 2 4

(5

Q. 22.

Sol.

IS ||-\
+a I-h
"
[y

(ii) 2 tan? 45° + cos? 30° —sin? 60°

e

4 4
{iii) sin 30° + tan 45° — cosec 60°
sec 30° + cos 60° + cot 45°
1+1-_2
2 V3 =
2+1+1 4++/3+23
V3 2 23
= 3vV3-4=3/3-4x3/3-4
4+3vV3 3v3+4 3v/3-4
= (3v/3-4)2 =27+16—24+/3
(3v3)2 - (4)? 27-16
= 43 -24+/3
11
{iv) 5 cos?60° + 4 sec? 30° —tan? 45°
sin? 30° + cos? 30°

Sx[%z + 4x[2|2—1 S5+4x4
2 V. = 4

j3 + 23{3—4
2v/3

1]

cos A

LHS =sec A (1 —sin A) (sec A + tan A) 1 (1-—sin A) 1+
cos A cos A

V1 -sin?A

sin A
cos

[On rationalising]

3
[%2 +[1332 1+3
2 2 4 4

= 5/4+6/13-1=15+64—12 =67
a/a 12 12

AEP
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Q. 23. Choose the correct option and justify your choice:
fi) _2tan 30° =

1+tan’?30°
{a) sin 60° {b) cos 60° {c) tan 60° (d) sin 30°
{ii) 1 —tan? 45°=
1 +tan?45°
(a) tan 90 ° {b) 1 {c) sin45° (d)o
(iii) sin 2A = 2 sin A is true when A =
{a) 0° {b) 30° fc)as5° (d) 60°
fiv] _2tan30° =
1—tan’30°
(a) cos 60° {b) sin 60° {c) tan 60° {d) sin 30°
Sol. (i) (a)
2tan30° =2x_1 =2x_1
1-tan? 30° V3 V3
[ } 1+ 1 21+ 1
V3 3
= _2 x3=v3=sin60°
V3 a4 2
(ii) (d)
1—-tan245°=1-(1)2=0=0
1+tan?45° 1+(1)2 2
(iii) (2)
When A=0%sin2A=s5in2x0=s5in0=0
and 2sinA=2sin0=2x0=0
= sin 2A =2sin A when A=0
2tan30° =2x1/V3 = 2x1/V3=2//3

1—-tan?30° 1- [1/V3]2 1-1/3 2/3
= _2 x3=+3 = tane0°
NER

Q. 24. Show that:
{i) tan 48 °tan 23 °tan 42°tan 67°=1
{ii) cos 38°cos 52 °—sin 38°sin 52°=0
Sol. (i) LHS =tan 48°.tan 23°_.tan42°.tan 67°
=tan (90° — 42°) . tan (90° — 67°) . tan 42° _ tan 67°
=cot42°.cot 67°.tan 42°. tan 67°
= 1 g 1 .tan 42° . tan 67°
tan 42° tan 67°
=1
(ii)) LHS =cos 38° . cos 52° —sin 38° _sin 52°
= cos (90° — 52°) . cos (90° — 38°) —sin 38° . sin 52°
=sin 52°. sin 38° —sin 38° . sin 52°
=0

Q. 25. Iftan 2A = cot (A — 18°), where 2A is an acute angle, find the value of A.

Sol. We have, tan 2A = cot (A —18)
=> cot (90° — 2A) = cot (A— 18)
90°-2A=A-18
= 90°+18°=2A+ A
=> 108° = 3A
; A =180° = 36°
3

Q. 26. Express sin 67 °+ cos 75 °in terms of trigonometric ratios of angles between 0°and 45°,

Sol. sin 67° + cos 75°
= sin {90° — 23°) + cos (90° — 15°)
AEP '
STUDY CIRCLE

= cos 23° +sin 15°
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Q. 1. In A ABG right-angles at B, AB = 24 cm, BC = 7 cm. Determine: 1
% (i) sin A, cos A {ii) sin C, cos C
| Sol. We have, A
% AB=24cmand BC=7cm
] Now, by Pythagoras theorem, we have
(AC)? = (AB)* + (BC)
& > (A= (24)+ (71
| = (AC)2=576 + 49 = 625 25 cm
% - AC =+/625 =25 cm
] {i) Sin A = Perpendicular=BC=_7_
Hypotenuse AC 25
% cos A= Base =AB=24
1 Hypotenuse AC 25 [ 1]
% (i) sinC=AB =24 B 7 cm C
1 AC 25
CosC=BC=_7_
% AC 25
| Q. 2. In figure, find tan P — cot R.
% Sol. Using Pythagoras theorem, we have P
] (PR)? = (PQ)? + (QR)?
% => (13)2=(12)? + (QR)?
=> 169 = 144 + (QR)?
| => (QR)? =169 - 144 = 25
% => QR=5cm
| Now, tanP=QR=5 13cm
= Fa iz
1 cotR=QR=5
&3 R
tanP—-cotR=_5 —-_5 =0 Q R
T 12 12 5cm
% Q. 3. If sin A = 24, calculate cos A and tan A.
1 Sol. Let us first draw a right AABC in which £C = 50° B
% Now, we know that
] sin A = Perpendicular=BC=3
% Hypotenuse AB 4
: Let BC = 3K and AB = 4K
| Then, by Pythagoras Theorem, we have 4K
=3 (AB)? = (BC)? + (ACP
| => (4K)2 = (3K)2 + (AC)?
% => 16K2 — 9K? = {AC)? ]
1 = 7K? = (AC)? C A
% - AC=+7K V7 K
: cos A= AC=y7K=V7
] AB 4K 4
% and tanA=BC=_3K =_3
1 AC V7K V7 AEP Y, TRIGONOMETRICAL
% . ) . STUDY CIRCLE‘ IDENTITIES
Q. 4. given 15 cot A = 8, find sin A and sec A.
| Sol. Let us find draw a right A ABC, in which 2B = 90° A
% Now, we have
| 15 cot A=B
% & cotA=8 =AB= Base
i 15 BC Perpendicular
% Let AB=8Kand BC=15K 7 K
Then, AC = {AB)Z + (BC)Z (By Pythagoras theorer
| = V(8K)7 + (15 K)?
% =64 K> +225K>=/289 K> =17 K 1
1 sin A = BC = Perpendicular =15 K= 15 B C
% AC Hypotenuse 17K 17 15K
i and, sec A = Hypotenuse = AC=17 K=17
% Base AB 8K 8
| Q. 5. If ZA and £B are acute angles such that cos A = cos B, then show that ZA = ZB.
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Sol. In right-angled AACB, in which £C = 90° A 2
We have,
cos A= Base =AC

Hypotenuse AB
and cosB= Base =BC

Hypotenuse AB
We have cosA=cosB [given]
=> AC=BC [

AB AC C B
=> AC =BC
=> LB=2A [angles opposite to equal sides are equal]
=> LA=LB

Q. 6. If cot 8= 7, evaluate: (i) [1 +sin 6) {1 —sin &), (ii) cot? &

8 {1+ cos 6) (1 —cos 6)
Sol. Let us draw a right angle AABC in which £B = 90° and 2C = 6°
We have A
cot9=7= Base =BC [given]

8 Perpendicular AB
Let BC=7K and AB = 8K
Therefore, by Pythagoras Theorem Y113k
(AC)?2 = (AB)? + (BC)?
=(8K)? + (7K)? = 64K? + 49K?

(AC)2=113 K2 ]
Y sin 8 = Perpendicular=AB=_ 8K =_38 B (o
Hypotenuse AC +/113K /113 7K
and cos 0= Base =BC=_7K =7
Hypotenuse AC 113K +/113
0] (1+sin0)(1—sinB)=1-—sin>0=1—[8/~/113)?
(1+cos8)(1—cosB) 1—cos?0® 1-[7/V113)?
1-_64 113 -64
= 113 = 113 =49
1-_49 113-49 64
113 113
(ii) cot?0 = (7/8)2 =49
64

Q.7 If 3 cot A = 4, check whether 1 —tan’? A = cos? A—sin’? A or not.

I+tan’A
Sol. Let us consider a right triangle ABC in which 2B = 90°
Now, cotA= Base =AB=4

Perpendicular BC 3
Let AB=4Kand BC=3K
By Pythagoras Theorem
(AC)? = (AB)? + (BC)?

=> (AC)2 = (4K)2 + (3K)?2
=16 K2+ 9 K?
(AC)2=25K?
AC=5K A
Therefore tan A = Perpendicular=BC=3K=3
Base AB 4K 4
and, sin A= Perpendicular=BC=3K=3
Hypotenuse AC 5K 5 5K
cos A= Base =AB=4K=4 4 K
Hypotenuse AC 5K 5
Now, LHs=1—-tan2A=1—(%)2=1-9/16=16—-9=7 9&1"
1+tan’A 1+(%)? 1+9/16 16+9 25 B C
Now, RHS=coszAtsiTAT 49?2 -3 2 =16-9=7 3K
_ﬂ 25 25 25
Hence, 1—tan? A=cos?A—sin?A
1+tan? A

Q. 8. In triangle ABC, right-angled at B, if tan A = _1 , find the value of:
v3

{i) sin A cos € + cos A sin C {ii) cos A cos C—sin Asin C AEP
Sol. We have a right-angled AABC in which £B =50°
g & STUDY CIRCLE

TRIGONOMETRICAL
IDENTITIES
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g and, tanA=_1_ 3
/3

Now, tanA=_1 =BC

% V3 aB

A

| Let BC=Kand AB =3 K
% A By Pythagoras Theorem, we have

1 (aC)2=(AaB)? + (BC)?

=> (AC)2 = (V3K)? + (K)? 2K

% =3K2 + K2 V3 K

| (AC)2 = 4K2
% AC = 2K ] 90°

1 Now, sin A= Perpendicular=_K =1 B C

Hypotenuse 2K 2 C

% Cos A= Base = 3K=3f_3

1 Hypotenuse 2K 2
% sin C= Perpendicular = V3K =+/3

1 Hypotenuse 2 2

cosC= Base = K=1

% Hypotenuse 2K 2

| (i~ sinA.cosC+cosA.sinC
% =1x1+v3xvV3=1+3=24=1

] 2 2 2 2 4 4 4

(i) cos A cosC—sin A.sinC

&= =V3x1-1xyV3=y/3-v3=0

| 2 22 2 4 a

| Q. 9. In APQR, right-angledat Q PR + QR =25 cm and PQ = 5 cm. Determine the values of sin P, cos Pand tan P.

% Sol. We have a right-angled APQR in which £Q = 90°
Let QR =xcm P

1 Therefore, PR = (25 — x) cm
% By Pythagoras Theorem, we have

| (PR)2= (PQ)? + (QR)?
% (25-x)2=(5)2 + x2

] = (25 —-x)2—x*>=(5)? 5cm {25 —x) cm
% => (25—-x—x)(25—x +x) =

=> (25—-2x)25 =25

1 => 25—-2x=1 _l
&3 25-1= 2x Q x cm R

1 => 24 =2x

% S x=12 cm
Hence, QR 12 cm
=(25—x)cm=25-12=13cm
% PQ= 5cm

| sinP=QR =12

~| cosP=PQ=5_

PR 13

&3 tan P=QR=12

| PQ 5
% Q. 10. State whether the following are true or false. Justify your answer.
% fi) The value of tan A is always less than 1.

1 {ii) sec A = 12 for some value of angle A.

5

% {iii) cos A is the abbreviation used for the cosecant of angle A.

] {iv) cot A is the product of cot and A.
% {v) sin @ =4 for some angle 6.

1 3 Sol. (i) False, because tan A have any value. (ii) True, because sec A is always greater than
% {iii) True (iv) False (v) False because sin 8 can never be greater than 1.

Q. 11. Evaluate the following:

| {f) sin 60°cos 30°+ sin 30°cos 60°
&3 (i) 2 tan? 45 °+ cos? 30°- sin? 60°

] (iii) sin 30 °+ tan 45 °— casec 60 °
% sec 30°+ cos 60°+ cot 45°

] {iv) 5 cos® 60°+ 4 sec230°— tan’ 45° AEP \ TRIGONOMETRICAL

% sin” 30 °+ cos’ 30° STUDY CIRCLE IDENTITIES
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Sol.

Q. 12.

Sol.

and
=

(iv)

Q. 3.
Sol.

{i) sin 60° cos 30° + sin 30° cos 60° 4
= ﬁ x ﬁ + 1 > =1
2 2 2
(ii) 2 tan?® 45° + cos? 30° —sin? 60°

—2x(1)2+ Pﬁ - [%

=2+3-3=2
4 4

{iii) sin_30° + tan 45° — cosec 60°

sec 30° + cos 60° + cot 45°

1=3+1=4
2 4

3+1
4 4

1 +1- _2 V3+2+3-2a
= 2 V3 = 2+/3
2 + 1 + 1 4++/3+23
V3 o2 2v3
= 3v3-4=3+/3-4x3v/3-4 [On rationalising]

4+3V3 3vV3+4 3/3-24
= (3v/3—4)2 =27+16 —24+/3
(3v3)? — (a)? 27—16
= 4324 /3
11
(iv) 5 cos?260° + 4 sec? 30° —tan? 45°
sin? 30° + cos230°

= 5x 1 2+44x 2 2 -1 = 5+4x4-1
2 V3 4 3
ORI
2 2 4 4
= 5/4+16/3—-1=15+64—-12 =67
4/4 12 12
Choose the correct option and justify your choice:
(i) _2tan 30° =
1 tan? 30°
{a) sin 60° {b) cos 60° {c) tan 60° {d) sin 30°
(i) 1—tan® 45°=
1+tan?4s°
(a) tan 90° {b) 1 {c) sin4s5° {d)o
(iii}) sin 2A = 2 sin A is true when A =
{a) 0° {b) 30° {c)as5° {d) 60°
{iv)] _2tan30° =
1—tan’30°
{a) cos 60° {b) sin 60° {c) tan 60° {d) sin 30°
0]
2tan30° =2 x1/v3=2x1//3
1+tan2{ °] 1+ _1 2 1+1/3
V3
= 2 x3=33=sin60°
V3 a4 2 Correct option is {a) sin 60°.
(i)
1—tan245° = 1-—-(1)2 =0=
1 + tan? 45° 1+(1)? 2 Correct option is {d) O.
(iii)
WhenA=0°sin2A=sin2x0=sin0=0
2s5inA=2sin0=2x0=0
sin 2A=2sin A Correct option is {(a) O
2tan30° = _2x1/v/3 =2x1//3=2/v/3= 2 x 3 =+/3=tan60°
1-tan?30° 1—[1/V3]2 1-1/3 2/3 43 2 Correct option is (c) tan 60°.

iftan (A+B)=v3andtan{A—-B)=1/v3; 0°<A+B <90% A > B, find A and B.

We have, tan (A+B) =3

=> tan (A + B) = tan 60°

tan (A + B) = 60° ... (1)
Again, tan (A—B)=1/3

=> tan (A — B) =tan 30°
A—B=30° i) AEP TRIGONOMETRICAL
STUDY CIRCLE IDENTITIES
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Sol.

Sol.

Q. 6.

Sol.

Q. 7.
Sol.

Q. 8.
Sol.

Adding (i) and (ii), we have 5
2A=90° = A =45°

Putting the value of A in (i), we have
45° + B =60°

- B = 60° —45° = 15°

Hence, A =45° B=15°

State whether the following are true or false. Justify your answer.

{i) sin {A+ B)=sin A +sin B {ii) The value of sin @increases as @increases.
(iii} The value of cos @increases as @increases. (iv) sin 8= cos 8 for all values of 6.

{v) cot A is not defined for A=0°

(i) False, because when A =30 and B =60.

Then sin (A + B)=sin (30+60)=sin90 =1
and sinA+sinB=sin30+sin60= 1 + y3=1+4/3
2 2 2 Hence, sin{(A+B)#sin A+sinB

{ii) True, because we can see that when
6 =0°, 30°, 45°, 60°, 90° respectively.
sin0=0, 1 , 1 , ﬁ, 1 respectively.
2 V2 2 i.e., as O increases sin O increases.
{iii) False, because as we can see that when
6 =0°, 30°, 45°, 60°, 50° respectively.
cos0=1,v3, 1, 1 ,0respectively.

2 V2 2 i.e., as O increases cos O decreases.
{iv) False, because it is only true when
0 =45°
i.e, sin=45°=cos45°=_1
V2

{v) True, because when A = 0°

cotA=cotO= 1 =_1 =undefined
tan 0 o]

Evaluate:
(i) sin 18 ° {ii) tan 26 °

cos 72° cot 64°
{iii) cos 48°—sin 42 ° {iv) cosec 31 °—sec 59°
{i) sin 18° =5sin (90°—72°)=cos 72° =1 (ii) tan 26° = tan (90° — 64°) = cot 64° =1

cos 72° cos 72° cos 72° cot 64° cot 64° cot 64°

{iii) cos 48° —sin 42° = cos (90° — 42°) —sin 42° = s5in 42° -sin 42°=0
{iv) cosec 31° —sec 59° = cosec {(90° —55°) —sec 559°
=sec59°—sec59°=0
Show that:
(i) tan 48 °tan 23 °tan42°tan 67°=1
{ii) cos 38°cos 52 °— sin 38°sin 52°=0
{i) LHS =tan 48°_.tan 23°.tan42°.tan 67°
= (tan 48° tan 42°) (tan 23° tan 67°)
= (tan (90° — 42°) tan 42) (tan (90° - 67°) tan 67°)
= (cot 42° tan 42°) (cot 67° tan 67°)

= 1 .tan 42° 1 tan 67
tan 42° tan 67°

=1=RHS
{ii) LHS =cos 38°.cos 52°—5in38° _sin52°
= cos (90° — 52°) . cos {90° — 38°) —sin 38° . sin 52°

=sin 52°.sin 38° —sin 38° . sin 52° =0 =RHS
If tan 2A = cot {A — 18°), where 2A is an acute angle, find the value of A.
We have, tan 2A = cot (A — 18)
=> cot (90° —2A) = cot (A—18)
90° -2A=A-18
=> 90° +18°=2A+ A
=> 108°=3 A
: A =180° = 36°

3

If tan A = cot B, prove that A+ B =90°
We have, tan A=cotB

=> tan A =tan (90° - B) AEP 1 TRIGONOMETRICAL
A=90°-B => A+B=90° grypy CIRCLE4 IDENTITIES
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If sec 4A = cosec (A — 20 9), where 4A is an acute angle, find the value of A.

We have, sec 4A = cosec (A—20°)
=> cosec (90° — 4A) = cosec (A —20°)
90° —4A = A—20°
=> 90° + 20° = A +4A
=> 110 =5A
; A=110=22°
5

If A, B and C are interior angles of a triangles ABC, then show that

sin[B+C] =cos A
2 2

Since A, B and C are the interior angles of a AABC,

Therefore, A+ B+ C=180°
= A+B+C=180°
2 2
A+ (B+C)=90°
2 2
=> B+C=90°-A
2 2

Now, taking sin on both sides, we have

sin [B + C] =sin [90° —A]
2 2

sinB+C=cos A
2 2

Express sin 67 °+ cos 75 °in terms of trigonometric ratios of angles between 0°and 45°.

sin 67° + cos 75°

= sin (90° — 23°) + cos (90° — 15°) = cos 23° + sin 15°

Express the trigonometric ratios sin A, sec A and tan A in terms of cot A,

Let us consider a right-angled AABC in which £B = 90° C
For 2A, we have
Base = AB
Perpendicular = BC
and Hypotenuse = AC
) cotA = Base =AB
Perpendicular BC
=> cot A =AB = AB =BCcot A 90°] |
1 BC A B
Let BC =k
AB =k cot A
then by Pythagoras Theorem, we have
(AC)? = (AB)? + (BC)?
=> (AC)2 = kZ cot? A + k?
: AC=VKk?>(1+cot? A)=kV1+cot’? A
sin A = Perpendicular = BC = k = 1
Hypotenuse AC k V1 +cot?A V1 +cot?A
sec A = Hypotenuse = AC = kvl + cot? A = V1 + cot? A
Base AB k cot A cot A
and tan A = Perpendicular = K = 1
Base k cot A cot A
Write all the other trigonometric ratios of ZA in terms of sec A.
Let us consider a right angled A ABC, in which £B = 90°
For £A, we have
Base AB, Perpendicular = BC and Hypotenuse = AC
sec A = Hypotenuse = AC
Base AB
=5 sec A=AC
1 AB
AC = ABsecA
Let AB =k A []B
Ac =k sec A
By Pythagoras Theorem, we have AEP I
(AC)? = (AB)? + (BC)? STUDY CIRCLE
k?sec? A =k?+ (BC)?
(BC)? = k? sec? A—k? => BC=k Vsec?A—1

TRIGONOMETRICAL
IDENTITIES
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% sin A=BC=kvsec?A—1=+vsec?A—-1 7
AC k sec A secA
1 cosA=AB= k = 1

% A_C ksec A sec A

1 tan A=BC=kVsec2A—1=vsec?A—-1

& A
cot A= 1 = 1

| tan A VseczA-1

% cosec A=AC= ksec A = sec A

i BC k+vsec?A Vsecza—1
% Q. 14. Evaluate:
, (i) sin>63°+sin’27° {ii) sin 25 °cos 65 °+ cos 25 °sin 65 °
] cos? 17°+ cos’ 73°
% Sol. (i) sin263°+5sin227° = sin?(90°—27°) +sin227°
1 cos?17°+cos?73°  cos?(90° —73°) + cos? 73°
% =cos?27° +sin227°=1=1
1 5in? 73°+cos?73° 1
(i) sin 25° . cos 65° + cos 25° . sin 65°
% = sin (90° — 65°) . cos 65° + cos (90° — 65°) . sin 65°
1 = cos 65°. cos 65° +s5in 65° . 5in 65°
% = cos? 65° + sin? 65°
| -t
% Q. 15. Choose the correct option. Justify your choice.
(i) 9sec’A—9tan’ A=
| (a) 1 (b) 9 (c)8 (d)o
% (ii) (1 + tan @+ sec 6) {1 + cot 8— cosec ) =
{a) 0 {b) 1 fc) 2 {d) cos A
% {iii) {sec A + tan A) (1 —sin A) =
i {a) sec A {b) sin A (c) cosec A {d)cos A
fiv)1 +tan’A =
% I+cot’A
| {a) sec’ A {b)—1 (c) cot? A {d) tan’ A

&3 sol. (i)

1 9sec’A—9tan’A=9(sec’A-tan? A)
= T9x1=9
{ii)

v {1 +tan 6 + sec 8) (1 + cot 8 — cosec 6)
% = [1+sin0+ 1 } [1+c059— 1 ]
cos©® cos0 sin© sin ©

% =[c058+sin9+1}[sin9+cose—!j

1 cos 0 sin ©
% =(cos B +sinB)2-1=cos?O+sin?B+2sinB.cosO—1
1 sin® . cos O sin@.cos O
% =1+2sinB.cos0—1=2sinB.cosB=1
= sin®.cos O sin®.cos O » Correct the option is {b) 1.
(iii)
% (sec A +tan A) (1 —sin A)
i = 1 +sinA ]1—sin A)

oS A_ cosA
% = [1+sin {1-sin A)
cos A
% =1-sin?A=cos?A=cos A

| cos A cos A < Correct option is (d) cos A.

es ﬁv)
1+tan’A=_sec’A
% 1+cot’? A cosec? A
= 1

| cos?A = _sin?A  =tan?A

% 1 cos? A
1 sinZ A ~ Correct option is (d) tan? A.

% Q. 16. Prove the following identities, where the angles involved are acute angles for which the expressions are defined.
i (i) {cosec 6—cot B =1—cos 8

% 1+cos @ @
1 s a AEP D & £\ TRIGONOMETRICAL
&3 STUDY CIRCLE IDENTITIES
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Sol.

(iii) _tan & + _cot & =1+ sec Bcosec &
I—cot® i1—tan &
fiv)] 1+secA=_sinA
secA 1—cosA

{v)] cosA—sinA+1=cosecA + cot A, using the identify cosec?A =1+ cot? A

COsSA+sinA—1
fvi)] 1 +sinA=secA+tanA
1—sinA
{vii) _sin 86— 2 sin® @ =tan 6
2 cos? 8—cos 6
{viii) (sin A + cosec A)? + [cos A+sec A2 =7 +tan’ A+ cot? A
{ix) (cosec A —sin A) ([sec A —cos A) = 1
tan A + cot A
(x)(1+tan’A =[1—tanA)? =tan’A
1+ cot? d LI —cot A
(i) LHS = (cosec 8 — cot B)
=1 -cos6]?
sin® sin©

1—cos 2

sin ©
= {1—cosB0)?’=(1—cosB)?
sin? © 1—cos?6
= (1—cos 6)? =1 -—cos 8 =RHS

{1—cosB)(1+cosO) 1+cosHO
(i) LHS=_cos A +1+sinA
1+sinA cos A

=cos2A+(1+sinAP =cos2A+1+sin2A+2sinA

{1+sin A)cos A {1+sinA) cos A
=(cos? A+sinA)+1+2sinA=_1+1+2sinA
{1 +sinA)cos A {1 +sin A) cos A

=_ 2(1+sinA)

{1 + sin A) cos A
= 2 =2secA=RHS

cos A

(iii)LHS= _tan® + _cot® = _sin® cos O

1—cotB 1—-tan® cos® + _ sinB
1—cos@ 1-—sin@

sin © cos 6
= sin © cos @
cos O sin O
sinB—cos® cosO—sinO
sin© cos ©
=5in O x sin O + €cos O x cos 6
cos® sinB—cosB® sin® {cosB—sinB)
= sin? @ - cos? B

cos O (sin®—cosB) sin O (sin® —cos 6)
= sin® © —cos3 0
sin 0. cos O (sin 6 —cos B)
={sin 0 —cos 0) {sin? 0 + cos? 0 +sin 0 . cos 0)
sin © . cos 0 {sin 6 —cos 0)

=1+s5inBcosO= 1 +5inQ.cos 0
sin® .cos O sin®.cosO sin® .cosO
(iv) LHS= 1+secA= 1+ _ 1 cosA+1
sec A cos A cos A
1 1
cos A cos A
=1+cos AxcosA =1+cosA
cos A 1

=14+cosOx1—cosA= 1—cos’A=_sin? A =RHS
1—cos A l1—cosA l1—cosA

(v L HS= cosA—sinA+1 cosA—sinA+1
cos A+sinA—1 = sin A

cos A+sinA—1
sin A
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=cotA—-1+cosecA 9
cos A+1—cosecA
= (cot A + cosec A) — (cosec? A —cot? A) [+ cosec? A—cot? A =1]
cot A—cosecA+1
= (cot A + cosec A) —[{cosec A + cot A) [cosec A —cot A)]
cot A-cosecA+1
={cosec A + cot A) (1 — cosec A + cot A)
(cot A—cosecA-1)
=cosec A + cot A = RHS
(vi) LHS= [1+sinA= [1+sinAx1+sinA
\ll—san Jl—sInA 1+sinA
(1+sin A= [[T+sinA]> =1+sinA
1-sin?fA \J cos?A cos A
=_1 +sinA=secA9tanA=RHS
cosA cosA
{viijLHS = sin8-25in*8 =sin B (1-25in26)
2cos30-cosO® cos0O(2cos?0-1)
:tane[ 1-2sin%0 =tanB[1—2 sinzfg
2-2sin?0-1 1-2sin?
=tan 0= RHS
{viii) LHS = (sin A + cosec A)? + (cos A + sec A)?
=sin? A+ cosec?A+2sin A.cosec A+cos?A+sec’A+2cosA.secA
={(sinZ A+ cosec? A +2) +(cos? A+sec? A+2) (sinA.cosec A=1)
=(sin2 A+ cos? A) + (cosec® A + sec? A) + 4 (cosA.secA=1)
=1+1+cot?A+1+tan?A+4
=7+tan? A+ cot® A = RHS
(ix) LHS = (cosec A — sin A) (sec A —cos A)

= 1 _=-sinA 1 -Ccos A
sin A cos A

= 1-sinfA x 1-cos’A
sin A cos A
=sinA.cosA=_sinA.cosA
sin? A+cos? A

sinA.cosA
sinA.cos A [divide numerator and denominator by sin A. cos A]
sin® A + cos? A
sinA.cosA
= 1 =RHS
tanA+cotA
(x)LHS=[1+tan’B = _sec’A
1+ cot? cosec? A
1
cos?A = sin?A =tan?A
1 cos? A
sin?A
RHS:[l—tanﬂz =[1-tanal 2
1-cotA 1-_1
tan
=[1-tanA}2 ={1-tanAxtanA) ? =(-tan A)?=tan? A

tanA-1 tanA-1 LHS = RH5
tan A tan A
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