1.) Find the value of Trigonometric ratios in each of the following provided one of the six
trigonometric ratios are given.

Sol.

(i) sinA=23sin A =

(51 1)

Given:
sinA=23sinA =2 ... (1)

By definition,

Perpendicular
Hypotenuse o (2)

SinA=23sin A = % PerpendicularHypotenuse

By Comparing (1) and (2)
We get,
Perpendicular side = 2 and

Hypotenuse = 3
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Therefore, by Pythagoras theorem,
AC? = AB? * BC?

Substituting the value of perpendicular side (BC) and hypotenuse (AC) and get the base side
(AB)

Therefore,

32=AB2 + 22

AB2 = 32 - 22

AB2=9 -4

AB? =5

AB=5V3

Hence, Base = \5\'3



Now, COSA=BaseHypotenuse COS A = ——2a¢

Hypotenuse
= _ A5
COSA=\53COS A = —-
Now, cosec A = 1sinA — !
sinA
Therefore,

A = Hypot p gicul Hypotenuse
cosec A = HypotenusePerependicular Perependicular
cosec A =32 %

Hypotenuse
Now, sec A = HypotenuseBase ———
Base

Therefore,
sec A = 3V5 —=

V5

_ . Perependicular
Now, tan A = PerependicularBase ————
Base
— = 2
tan A= 245 =
V3
Now, cot A = BasePerpendicuIarBa—s.e
Perpendicular
Therefore,
e
cot A = 52 >

(ii) COSA=45c0s A = 2
Given: COSA=45Cc0s A = % e (D

By Definition,

Base
Hypotenuse

COSA=BaseHypotenuse COS A =
By comparing (1) and (2)

We get,

Base =4 and

Hypotenuse = 5

)
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Therefore,

By Pythagoras theorem,
AC? = AB? + BC?

Substituting the value of base (AB) and hypotenuse (AC) and get the perpendicular side

(BC)

52 = 42+ BC?
BCZ =52 42
BC2= 25— 16
BC2=9
BC=3

Hence, Perpendicular side = 3

Now,

Perpendicular

C A . _ 2 _ .
SInA—ZSSlnA—g = PerpendicularHypotenuse Fypotenuse

Therefore,
SinA=35sin A = %

1

Now, cosec A = 1sinA —
SinA

Therefore,

1
sinA

cosec A=1sinA

Therefore,

Hypotenuse

A=H nuseP erependicular ——————
cosec ypotenuseP erependicula Perependicular

cosec A = 53%



1

Now, sec A =1cosA

CcosA
Therefore,
Hypotenuse
sec A =HypotenuseBase ypB—
ase
— 5
sec A = 54 T
. Perpendicular
Now, tan A = PerpendicularBase — Base
ase
Therefore,
tan A=343
4
— 1
Now, cot A = 1tanA —
Therefore,
cot A = BasePerpendicular —Base
Perpendicular

CotA = 43%

(iii) tan@=111tan© =

Given: tan©=111tan® =& .. (1)

By definition,

P dicul
tan®=PerpendicularBasetan ® = % .. (2)

By Comparing (1) and (2)
We get,
Base= 1 and

Perpendicular side= 5

C




Therefore,
By Pythagoras theorem,
AC? = AB2 + BC?

Substituting the value of base side (AB) and perpendicular side (BC) and get hypotenuse(AC)

AC? =12 + 112
ACZ2 =1+ 121
AC2= 122

AC= V122V 122

. . P dicul
Now, Sin®@=PerpendicularHypotenuse Sin ® = ;{pen&
ypotenuse

Therefore,
Sin®@=11122sin ® = —L

V122
Now, cosecO=1sin0® = —.

sin®
cosec ©=1122110 = Vll%
O= — Base
Now, COS BaseHypotenuse cos ®
Hypotenuse

Therefore,

CcoSO=1V122c0s @ = . 11

N

2

Now, secO=1cos0@sec ® = —L 3
cos®

Therefore,

Hypot — V122 —=
SeCO=HypotenuseBase sec O = % secO=+1221sec @ = —— secO=v122sec @ =\ 122

Now, cot®= 1tanecot® = ——
tan®

Therefore,

cot@®=BasePerpendicularcot @ = —L5¢ ___ cot@=111cot® = -
Perpendicular 11

1
1

—_

(iv) Sin®@=1115sin® =

W



Given: Sin®=1115sin® = % e ()

By definition,

Perpendicular 2)
Hypotenuse T

SiN®=PerpendicularHypotenuse Sin ® =
By Comparing (1) and (2)

We get,

Perpendicular Side = 11 and
Hypotenuse= 15

Therefore,

By Pythagoras theorem,

AC? = AB? + BC?
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Substituting the value of perpendicular side (BC) and hypetenuse (AC) and get the base side (AB)
152 = AB? +112
AB? = 152 — 112
AB?= 225 — 121
AB? = 104

AB = 104V 104

AB=V2x2x2x13V 2 x 2 x 2 x 13
AB= 2V2x13Y 2 x 13
AB= 21267 26

Hence, Base = 2\/%\/%

Base

Now, COS@=BaseHypotenuse COS @ = Toooterise
ypotenuse

Therefore,



— 2V 26
cos®=2v2615¢c0s ® = V26

15
Now, cosec[@=1sin0® = —
sin ®
Therefore,
O=Hvpot P dicular ® = Hypotenuse
cosec ypotenuseP erpendicular Perpendicular
— _ 15
cosecO=15110 = 1
Hypot
Now, secO=HypotenuseBase ® = —E—°
Base
Therefore,
sec@=152426 0@ = 1
27 26
— . _ Perpendicular
Now, tan®=PerpendicularBasetan ® = T Base
Therefore,
tan®=112\26 =1L
tan® 2726
— . _ Base
Now, cot©=BasePerpendicularcot @ = —=23¢
Perpendicular
Therefore,
— 2726
cot@=2\2611cot® = ——
(v) tana=s512tano = %
Given: tana=si2tana = ... (1)
By definition,
- ) __ Perpendicular
tana=PerpendicularBasetan oL = —Bae (2)

By comparing (1) and (2)
We get,
Base= 12 and

Perpendicular side = 5
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Therefore,

By Pythagoras theorem,

AC? = AB? + BC?

Substituting the value of base side (AB) and the perpendicular side (BC) and gte hypotenuse (AC)
AC? =122 + 52

AC? = 144 + 25

AC?= 169

AC=13

Hence Hypotenuse = 13

. . Perpendicular
Now, SINQ= PerpendicularHypotenuse S1n 0, = f{rp—u
ypotenuse

Therefore,

sina=513sino = %

Hypotenuse

Now, cosecO=HypotenusePerpendicular 0t = m

cosecO=1350, = %

Base

Now, COSO= BaseHypotenuse COS 0l = ————
Hypotenuse

Therefore,

COSO=1213C0S 0L = %

1
cosa

Now, S€CO=1cosasec g, =

Therefore,

cota=BasePerpendicularcot o0 = —Base _ cota=125 cota = 12

Perpendicular 5



(vi) Sin®@=+32sin ® =

2
3
Given: SiN@=+32sin® = — .... (1)
By definition,
SiNO= PerpendicularHypotenuse sin @ = Lobendicvlar - o)
erpendicularHypotenuse Hypotenuse """

By comparing (1) and (2)
We get,
Perpendicular Side = N3V 3

Hypotenuse = 2

Cx
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Therefore,

By Pythagoras theorem,

AC? = AB? + BC?

Substituting the value of perpendicular side (BC).and hypotenuse (AC) and get the base side (AB)
22 = AB? + (\3V 3)2

AB2 =22 _ (\3V 3)2

AB2=4-3
AB? = 1
AB= 1

Hence Base = 1

Now, COS@=BaseHypotenuse cOs @ = —Dase¢__
Hypotenuse

Therefore,

cos®=12¢0s O = %



1

Now, cosec®=1sin0 ® =

sin ®
Therefore,
_ . Hypotenuse
cosecO®= HypotenusePerpendicualar® = ————
Perpendicualar
cosec@=2y30 = =
V3
_ Hypotenuse
Now, SeCO=HypotenuseBase sec ® = B
Therefore,
secO=21sec® = %
Now, tan®="PerpendicularBasetan ® = %
Therefore,
- 3
tan©=+v31tan® = T
Now, cotO=BasePerpendicularcot @ = —B3¢
Perpendicular

Therefore,

=12 - _1
cot®=1V3cot® 73

A

(vii) cOs©@=725c0s © = 5

Given: €C0S©=725c080 = % (1)

By definition,

Base
Hypotenuse

COSO=BaseHypotenuse cOS ® =
By comparing (1) and (2)

We get,

Base =7 and

Hypotenuse = 25
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Therefore

By Pythagoras theorem,
AC?= AB? + BC?

Substituting the value of base side (AB) and hypotenuse (AC) and get the perpendicular side (BC)

252 = 72 +BC?
BC? = 252 — 72
BC2 = 625 — 49
BC =576

BC= V576V 576
BC=24

Hence, Perpendicular side = 24

. . dicul
Now, Sin®@= perpendicularHypotenuse Sin © = plc{rmn&
ypotenuse
Therefore,
Sin®@=2425s5in ® = %
Now, cosecO=1sin0 ® = —1
sin ®
Therefore,
Hypot
cosecO= HypotenusePerpendicuaIar@ = w
Perpendicualar

cosec®=25240 = %

Now, secO=1cos0sec @ = ——
cos ®

Therefore,

Hypotenuse

e secO®=257sec® =

\lli\ﬁ

SecO=HypotenuseBase sec © =



p dicul
Now, tan©= PerpendicularBase tan @ = — "%

Base
Therefore,
tan@=247tan © = 2
Now, cot®=1tanocot® = !
tan @
Therefore,
cot®=BasePerpendicularcot @ = —L5¢ ___ cot@=724c0t @ = -
Perpendicular 24

(viii) tan©@=s15tan @ = L
Given: tan©=g15tan® = % ()
By definition,
tan®=PerpendicularBasetan ® = Perpendicular (2)

Base
By comparing (1) and (2)

We get,

Base= 15 and

Perpendicular side = 8

C:‘-.
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Therefore,

By Pythagoras theorem,
AC?= 152 + g2

AC2= 225 + 64

AC? = 289

AC =289 289



AC=17

Hence, Hypotenuse = 17

; — . . _ Perpendicular
Now, sin®= PerpendicularHypotenuse SIin ® = “Hypotenuse
Therefore,
sin@=g17sin® = %
Now, cosecO=1sin0® = —
sin ®

Therefore,
cosec®=Hypot P dicular@ = —ypotenuse

ypotenuseP erpendicular Perpendicular
O=1780 = I

O= ®= Base
Now, COS BaseHypotenuse COS
Hypotenuse

Therefore,

cosS®=1517¢cos® = %

Now, secO=1cos0sec @ = ——
cos ®

Therefore,

Hypotenuse
Base

secO=HypotenuseBasesec O = secO=1715sec ® = %

1
tan ®

Now, cot®=1tanocot® =
Therefore,
cot©=BasePerpendicularcot ® = PBa—S.e cot®=158cot® = 2

erpendicular 8
(ix) cot@=125c0t O = 2

Given: COtO=12500t0 = 1= ... (1)

By definition,
cotO=1tanocot @ = —!

tan ®
cot©@=BasePerpendicularcot @ = — B¢ (2)

Perpendicular



By comparing (1) and (2)
We get,
Base =12 and

Perpendicular side = 5
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Therefore,

By Pythagoras theorem,

AC?= AB? + BC?

Substituting the value of base side (AB) and perpendicular.side(BC) and get‘the hypotenuse (AC)
AC? = 122 + 52

AC?= 144 + 25

AC? = 169

AC =169V 169

AC =13

Hence, Hypotenuse = 13

. . P dicul
Now, Sin©=PerpendicularHypotenuse Sin'® = E{pen&
ypotenuse
Therefore,
sSin®@=513sin® = %
Now, cosecO=1sin0 ® = —1.
sin ®
Therefore,
Hypot
cosecO= HypotenusePerpendicuIar@) = w
Perpendicular

cosec®=1350 = %



Now, COSO= BaseHypotenuse cos @ = — 235

Hypotenuse
Therefore,
cosO=1213cos© = =
Now, secO=1cos0sec ® = —
cos®
Therefore,
Hypot
SecO®=HypotenuseBase sec ® = % secO=1312sec® = %
Now, tan®=1cototan @ = —!
cot ®
Therefore,
tan®=PerpendicularBasetan ® = % tan®=s512tan® = %
(x) secO=135sec © = 2

Given: sec@=135sec® = % (1)

By definition,

secO=1cos0sec® = —— ... (2)
cos ®

By comparing (1) and (2)
We get,

Base=5

Hypotenuse = 13
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Therefore,

By Pythagoras theorem,

Substituting the value of base side (AB) and hypotenuse (AC) and get the perpendicular side (BC)



132 =52 + BC2
BC2=132-52
BC2=169 - 25
BC2= 144

BC= \144V 144
BC = 12

Hence, Perpendicular side = 12

. _ ) . __ Perpendicular

Now, Sin®@= PerpendicularHypotenuse Sin ® = ~Hypotenuse
Therefore,

. _ . 12
sin©=1213s5in® = 5
Now, cosec @=1sin0® = —1

sin ®
Therefore,
Hypotenuse

cosecO= HypotenusePerpendicuIar@ =

cosec®=13120 = %

Now, COSO=1secOcos® = ——
sec ®

Therefore,

Base

COSO=BaseHypotenuse cOs @ = W e

Now, tan®=PerpendicularBasetan ® =
Therefore,

tan®=125tan® = %

1

Now, cot®=1tanocot® =
tan ©

Therefore,

cot©=BasePerpendicularcot ® = Base

(xi) cosec@=v100 =V 10

Perpendicular

Perpendicular

c0s®O=513cos® = %

Perpendicular
Base

cot®=512¢cot® = %



Given: cosecO=v1010 = —— ... (1)

By definition
_ _ 1
cosec@=1sin0 O —5 2
O=Hvpot P dicular® = Hypotenuse
ypotenuser erpendicular Perpendicular

By comparing (1) and(2)
We get,

Perpendicular side= 1 and
Hypotenuse = \/ﬁ\/ 10

C:'-.
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Therefore,

By Pythagoras theorem,

AC? = AB? + BC?

Substituting the value of perpendicular side (BC) ahd hypotenuse (AC) and get the base side (AB)
(V10 T0)2 = AB? + 12

AB2= (\V10V T0)2 - 12

ABZ= 10 — 1
AB = VOV T
AB =3

Hence, Base side = 3

Perpendicular

Now, Sin©=PerpendicularHypotenuse sin ® =
Hypotenuse

Therefore,

|

sSin®=1v10sin ® =

VT

[



Now, COSO= BaseHypotenuse cos @ = — 235

Hypotenuse
Therefore,
cosO@=3v10cos @ = -
V10
Now, SecO=1cososec @ = —.
cos ®

Therefore,

_ Hypotenuse _ = v 10
SecO=HypotenuseBase sec © = S T secO©=+103sec® = —
Now, tan®="PerpendicularBasetan ® = %

Therefore,

tan®=13tan ® = %

1
tan ©

Now, cot®=1tanocot ® =

cot®=31¢cot® = % cot®@=3cot® =3

(xii) COSO1215c0s ©12

Given: COS@1215COS®}—§ (1)
By definition,

— - Base
COSO=BaseHypotenuse COS ® = Mypotenuse 25° )

By comparing (1) and (2)
We get,
Base=12 and

Hypotenuse = 15

C:‘-.

Therefore,



By Pythagoras theorem,

AC? = AB?+ BC?

Substituting the value of base side (AB) and hypotenuse (AC) and get the perpendicular side (BC)
152 = 122 + BC?

BC? = 152 — 122

BC2 = 225 — 144

BC 2= 81
BC = V81V 81
BC=9

Hence, Perpendicular side = 9

. . P dicul
Now, sin®= PerpendicularHypotenuse SIn ® = gpen&
ypotenuse
Therefore,
sin@=915sin® =
Now, cosecO®=1sin0 ® = —!
sin ®
Therefore,
Hypot:
cosec ©O= HypotenusePerpendicuIar@ 3 w
Perpendicular

cosec®@=1590 = %
|

Now, SecO=1cos0sec ® =
cos ®

Therefore,

Hypotenuse

= — 15
B secO=1512sec® = B

SecO©=HypotenuseBase sec ® =

Perpendicular

Now, tan®=PerpendicularBase tan ® = Base

Therefore,

|

tan®=912tan ® = :

[\

1

Now, cot®=1tanocot® =
tan ©

Therefore,



cot@®=BasePerpendicularcot @ = —L%¢ ___ cot@=129c0t O = %

Perpendicular

2.) InaAA ABC, right angled at B, AB -24 cm , BC=7 cm , Determine
(i)sinA,cos A

(if) sin C, cos C

Sol.

(i) The given triangle is below:

&

o4

Tem

24em

Given: In AA ABC, AB=24 cm

BC =7cm

£ABC£ABC =90°

To find: sin A, cos A

In this problem, Hypotenuse side is unknown
Hence we first find hypotenuse side by Pythagoras theorem
By Pythagoras theorem,

We get,

AC? = AB? + BC?

AC? =242 + 72

AC? = 576 + 49

AC?= 625

AC = V625V 625

AC= 25

Hypotenuse = 25



By definition,

PerpendicularsideoppositetoZ A sinA=BCAC

SiNA=Perpendicularsideoppositeto AHypotenuse Sin A =

Hypotenuse
sinA = == SiNA=725sin A = 5z
By definition,
— . . BasesideadjacenttoZA _
cosA= Basesideadjacentto~AHypotenuse COS A = I COSA=ABAC
ypotenuse
COSA = 25 COSA=2425C08 A = 5z

Answer:

sinA=725sin A = % , COSA=2425c0s A = %

(i) The given triangle is below:

c

e

Tem

24em
Given: In AA ABC, AB= 24 cm
BC =7cm
£ABC£ABC =90°
To find: sin C, cos C
In this problem, Hypotenuse side is unknown
Hence we first find hypotenuse side by Pythagoras theorem
By Pythagoras theorem,
We get,
AC? = AB? + BC?
AC? =242 + 72
AC? = 576 + 49

AC2= 625



AC =625V 625
AC= 25
Hypotenuse = 25
By definition,

: . P dicularsid iteto£C
sinC= Perpendicularsideoppositeto~CHypotenuse Sin C = CTpenCIelaSICeopposTe™

Hypotenuse
: _ AB «; — : _ 24
sinC = e sinC=2425sinC = 5¢
By definition,
B idead;j tto2C
cosC= Basesideadjacentto~CHypotenuse cos C = aseSlHea Jacento cosA=BCAC
ypotenuse

zi - :l
cos A C cosA=725cos A 53

Answer:
sinA=2425sin A = 2 , cOSA=725c0s A = %

3.) In the below figure, find tan P and cot R. Is tan P = cot R?

p

[2em

To find, tan P, cot R
Sol.
In the given right angled AP QRAP QR , length of side OR is unknown
Therefore , by applying Pythagoras theorem in AP QRAP QR
We get,
PR2=PQ? + QR?
Substituting the length of given side PR and PQ in the above equation

132= 122 + QR?

sinC=ABAC



QR2 =132-122

QR2 = 169 — 144
QR2= 25
QR = V25V 25

By definiton, we know that ,

tanP= Perpendicularsideoppositeto«P BasesideadjacenttoP

__ PerpendicularsideoppositetoZP -
tanP Basesideadjacentto2P tanP=qrpatan P PQ

tanP=s12tanP = > ... (1)

Also, by definition, we know that

Base side adjacent to £R

cotR= Basesideadjacentto~RPerpendicularsideoppositeto£R COt R= - - -
Perpendicular side opposite to ZR

- = %
cotR=qrPacotR 0

cotR=512cotR =3 ... (2)

Comparing equation (1) ad (2), we come to know that that.R.H.S of both the equation are equal.
Therefore, L.H.S of both equations is also equal

tan P =cotR

Answer:

Yes , tan P =cot R = 512 %

4.) If sin A = 941 =

i Compute cos A and tan A.

Sol.

Given: SiNA=041sinA = 2+ ... (1)

—_—

To find: cos A, tan A
By definition,

Perpendicular side opposite to ZA
= )
ypotenuse

SiNA=Perpendicularsideoppositeto~ AHypotenuse Sin A =



By comparing (1) and (2)

We get

Perpendicular side = 9 and

Hypotenuse = 41

Now using the perpendicular side and hypotenuse we can construct AABCAABC as shown below

C

41

9em

Length of side AB is unknown is right angled AABCAABC |,
To find the length of side AB, we use Pythagoras theorem,
Therefore, by applying Pythagoras theorem in AABCAABC |
We get,

AC? = AB2 + BC?

412 = AB? + 92

ABZ =412_92

ABZ2 = 168 — 81

AB= 1600

AB = V1600V 1600
AB = 40

Hence, length of side AB= 40
Now
By definition,

Base side adjacent to £A

- COSA=ABAC
ypotenuse

COsA= Basesideadjacentto£AHypotenuse COS A =

_ AB _ _ 40
COSA = e COSA=4041COs A = I

Now,

By definition,



tanA= Perpendicularsideoppositeto£ABasesideadjacenttozA
Perpendicular side opposite to ZA

tan A = Base side adiacent 1o ZA tanA=BcaABtan A 5 tanA=o940tan A 0
Answer:
COSA=4041cos A = % ,tanA=940tan A = %

5.) Given 15cot A=8, find sin A and sec A.
Answer:
Given: 15cotA =8
To find: sin A, sec A
Since 15 cot A =8
By taking 15 on R.H.S
We get,

cotA=815cot A = %

By definition,

1

cotA=1tanAcot A =
tan A

Hence,

1

Perpendicular side opposite to ZA

COtA= 1 PerpendicularsideoppositetozABasesideadjacentto,A COL A=

Base side adjacent to £A

Base side adjacent to ZA

cotA= Basesideadjacenttoz AP erpendicularsideoppositetozA COt A= - - -
Perpendicular side opposite to ZA

Comparing equation (1) and (2)
We get,
Base side adjacent to ZAZA =8

Perpendicular side opposite to ZAZA =15

AABCAABC can be drawn below using above information

o)



B A
I5cm

Hypotenuse side is unknown.

Therefore, we find side AC of AABCAABC by Pythagoras theorem.

So, by applying Pythagoras theorem to AABCAABC

We get,

AC? = AB? +BC?

Substituting values of sides from the above figure
AC? = 82 + 152

AC? = 64 + 225

AC? = 289

AC = 2894 289

AC =17

Therefore, hypotenuse =17

Now by definition,

SinA= Perpendicularsideoppositeto2AHypotenuse SinA =

Therefore, SINA=BCACSIn A = %

Substituting values of sides from the above figure

SinA=1517sin A = i—;

By definition,

seCA=1cosAsec A = ——
cos A

Hence,

Perpendicular side opposite to ZA

Hypotenuse



1
Base side adjacent to ZA
Hypotenuse

secA=1 BasesideadjacenttozAHypotenuse SEC A = secA= HypotenuseBasesideadjacenttozA

Hypotenuse
SeCA = P

Base side adjacent to £A

Substituting values of sides from the above figure
secA=178sec A = 1—87

Answer:

15

SiNA=1517sin A = el

secA=178sec A = 1—87

6.) In APQRAPQR , right angled at Q, PQ = 4cm and RQ= 3 cm .Find the value of sin P,
sin R, sec P and sec R.

Sol.
Given:
AP QRAPQR is right angled at vertex Q.
PQ=4cm
RQ= 3cm
To find,
sinP, sinR,secP,secR

Given APQRAPQR is as shown below

o 14
Hypotenuse side PR is unknown.
Therefore, we find side PR of AP QRAP QR by Pythagoras theorem
By applying Pythagoras theorem to AP QRAP QR
We get,

PR? = PQ? +RQ?



Substituting values of sides from the above figure
PR? = 42 +32
PR2=16+9
PR? = 25
PR =25V 25
PR=5
Hence, Hypotenuse =5

Now by definition,

Perpendicularsideoppositeto£P
Hypotenuse

sinP= Perpendicularsideoppositeto£P Hypotenuse sinP = sinP =RQPR

RQ

sin P =R

Substituting values of sides from the above figure

sinP=35sin P =%

Now by definition,

Perpendicular side opposite to £R
Hypotenuse

sinR= Perpendicularsideoppositeto2RHypotenuse sinR = sinR=pPaPR

- PQ
PR

sinR
Substituting the values of sides from above figure
sinR=45sinR = 4

By definition,

1
cos P

secP=1cosPsecP =
1

Base side adjacent to Zp

SeCP =1 BasesideadjacenttozpHypotenuse
Hypotenuse

secP = secP =HypotenuseBasesideadjacentto,P sec P =

Base side adjacent to 2P

Hypotenuse

Substituting values of sides from the above figure

secP=pPRrPasecP = % secP=54secP = %

By definition,

SeCR= 1cosRsec R = ﬁ SeCR= 1 Basesideadjacentto~RHypotenuse
1

Base side adjacent to ZR

Hypotenuse

secR = seCR=HypotenuseBasesideadjacentto R sec R =

Base side adjacent to ZR

Hypotenuse

Substituting values of sides from the above figure



secR=PRRasecR = PR secR=53secR = %

RQ
Answer:

sinP=35sinP =% , SinR=45sinR = % ,

secP=54secP = %,secR=5ssecR= %

7.) Ifcot@=78cot® = % , evaluate

. ] . 1+sin O@x1—sin @
+ - + -
(i) 1+sin®@x1-sin®1+cosOx1-cosO© rcos O~ 1—cos ®

(ii) cot?@cot? O
Sol.
Given: cot®@=78cot® = %

1+sin ®x 1—sin ®

To evaluate: 1+sin®x1-sin@1+cos©x1-cos®
1+cos Ox1—cos ®

1+Sin @X l—sin @ ( 1)
I+cos ®xl—cos®

1+sin©%1-sin@®1+cos©x 1—cos®
We know the following formula

(a + b)(@a—b) =a?—b?

By applying the above formula in the numerator of equation (1)
We get,

(1+sinB)x(1—sinB)=1—sin?6.....(2)(Where,a=1andb=sin8)
(1 +sin0) x (1-sin0) = 1—sin20. . ... (2)  (Where, a=1 and b = sin0)

Similarly,
By applying formula (a +b) (a — b) = a2 — b2 in the denominator of equation (1).

We get,

(1+c0sO)(1-cosO)=1%2—c0s20(1 + cos O)(1—cos ©) = 1°—cos2 @ ... (Where a=1 and b=
cosOcos ®

(1+c080)(1—c0s0)=1-c0s20O(1 + cos ®)(1—cos ) = 1—cos’ ® ... (Where a=1 and b= c0s@
cos®

Substituting the value of numerator and denominator of equation (1) from equation (2), equation (3).

Therefore,



1+sin ®)(1—sin ® —sin?
(Lo OO~ 4 _gin1-cos?0 10 (4)

(1+sin®)(1-sin®@)(1+cos®)(1-cosO) (Trcos ®)(1—cos ©) Ceo ©

Since,

cos?0+sin0=1cos? O +sin’ O = 1
Therefore,

c0s20=1-sin’ O¢cos? O = 1-sin’ O
Also, sin’0=1—c0s2Osin’ © = 1-cos? O

Putting the value of 1-sin©1—sin’ ® and 1-c0s20©1—cos? @in equation (4)

We get,

) ] 1+sin ®)(1-sin ®) ) 2
(1+sin@)(1-sin®)(1+cosO)(1-cosO) ((1+cos ®))(1_COS ) = cos?0sin%0 %
We know that, cos@sin@ =cot® :;(;) =cot®

1+sin ®)(1—sin ®
(1+sin@)(1-sin@)(1+cosO)(1-cosO) ((1 +z$ ®))((lifs ®)) = (cot@)?(cot @)

Since, it is given that cot@=7s8cot® = %
Therefore,

(1+sin®@)(1-sin@)(1+cosO®)(1-cosO)

(1+sin ®)(1-sin ®) 4 ( 78 )2(1)2
8

(1+cos ®)(1—cos ®)
) ) (I+sin ©)(1=sin ®) 40y 2 7
(1+sin@)(1-sin@)(1+cos®)(1-cosO) (17005 ©)(I—cos ©) 78 e

(1+sin ®)(1-sin ®)

(1+sin®)(1-sin@)(1+c0sO)(1—c0s0) (T ai v e

_ 49
= 4964 o4
(ii) Given: cot©=78cot© =

To evaluate: cot?Oc¢ot? O

cot®=78cot® = %

Squaring on both sides,

We get,
(cot®)?=(78)*(cot ©)? = (3)?

(cot®)?(cot ®) =4964 4



Answer:

49
4964 o

8.) If 3cotA=43cotA =4 , check whether 1-tan?A1+tan?A =cos?A-sin?A

tan 2 .
dtan A — 052 A—sin® A or not.
I+tan - A

Sol.
Given: 3cot A =4

. 4 2 .
To check whether 1—tan2A1+tan2A=COSZA—S|n2Allﬂta‘¢2AA = cos? A—sin® A or not.
an

3cot A =4

Dividing by 3 on both sides,
We get,

cotA=437 ... (1)

By definition,

COtA= 1tanAcot A = —
tan A

Therefore,

1

Perpendicular side opposite to ZA

COtA= 1 PerpendicularsideoppositetozABasesideadjacenttozA COt A —

Base side adjacent to ZA

B ide adjacent to ZA
cotA= BasesideadjacenttozAPerpendicularsideoppositetozA cot A = e

Perpendicular side opposite to ZA
Comparing (1) and (2)

We get,

Base side adjacent to ZAZA =4

Perpendicular side opposite to ZAZA =3

Hence AABCAABC is as shown in figure below

o)



3cm

Ny

B A

In AABCAABC |, Hypotenuse is unknown

Hence, it can be found by using Pythagoras theorem
Therefore by applying Pythagoras theorem inAABCAABC
We get

AC?= AB? +BC?

Substituting the values of sides from the above figure
AC? =42 + 32

AC? =16 +9

AC? = 25

AC = \25Y 25

AC=5

Hence, hypotenuse= 5

To check whether

§ 4 2 .
To check whether 1—tan2A1+tan2A=COSZA—SIn2A11+:a+2 = cos? A—sin” A or not.
an

We get thee values of tan A, cos A, sin A
By definition,

1

tan A = 1cotA vy

Substituting the value of cot A from equation (1)

We get,

tan A = 14

A=

tanA=343 . (3)

Now by definition,



Base side adjacent to ZA
! cosA=aBACcos A = 2B

COosA= Basesideadjacentto£AHypotenuse COS A = Ty potenuse C

Substituting the values of sides from the above figure

COSA=45C0S A = % ... (5)

Now we first take L.H.S of equation 1—tan2A1+tan2A=COSZA—Sin2A11;:L222 = cos? A—sin’ A
an

I-tan 2 A

= 4 _tan2 2
L.H.S = 1-tan2A1+tan2A an A

Substituting value of tan A from equation (3)

We get,
(3
L.H.S= 1—(a4)?1+(24)2 ——
1+(;)
342
1-tan?At+tan?A 1A = 4 (54244 (50)2 —2
I+tan © A 1+(1)2
9
2 1-—
1—tan2A1+tan2A# = 1-9161+916 196
I+tan = A 1+—=

16

Taking L.C.M on both numerator and denominator

We get,
16-9
5 169,
1—tan2A1+tan2AM = 16-91616+916 —
I+tan 2 A 16+9
16
I-tan 2 A 7
— 2 2 4 A = & —
1-tan2A1+tan2A ran® A 72555 ... (6)

. _ 2 .
Now we take R.H.S of equation whether 1—tan2A1+tan2A=0032A—S|n2Aﬁ =cos? A—sin” A

R.H.S = cos?2A-sin®Acos? A—sin? A
Substituting value of sin A and cos A from equation (4) and (5)

We get,
R.H.S= (45)2—(352)(%)2—(%2)

. . 2
cos2A—sin?Acos? A—sin® A= (45)°—(35 )(%)2—(%2

cos2A—sin®Acos? A—sin? A = 1625—925 %— %

cos?A-sin’Acos® A—sin’ A = 16-925 162



cos2A-sin®Acos? A—sin’ A = 725 % ..(7)
Comparing (6) and (7)
We get.

. . 2 .
1—tan?A1+tanA =COSZA—SIHZA% = cos2 A—sin® A

Answer:

. _ 2 .
Yes, 1-tan2A1+tan?A =cosZA—SIn2A% = cos? A—sin® A

9.) Iftan®@=abtan® = £ | find the value of cos@+sin@cosO-sin® cosOsnG
b cos ®—sin ®

Sol.

Given:

tan@=abtan © = % )

Now, we know that tan®=sinecosotan ® = EZ)HT(E)
Therefore equation (1) become as follows

. sin® _ , a
sin@cosO s O ab 0y
Now, by applying invertendo
We get,
cosOsin® =ba <= © b

sin ©® a
Now by applying Componendo — dividendo
We get,
cos ®+sin® _ bta

cos@+sin@cosO-sin® = b+ab-a s OSin® b a

Therefore,

cos®+sin® __ bta
cos ®—sin ® b—a

cosO+sin@cosO-sin® = b+ab-a

10.) 1f 3tan®=43tan® =4 , find the value of 4cosO-sin@2cosO+sin®@ 1L O=nO
2 cos O+sin ®

Sol.



Given: If 3tan®=43tan® = 4
Therefore,
tan@=43tan® = % (1)

Now, we know that tan©=sinocosotan ® = —22%

Therefore equation (1) becomes

sin ®
cos ®

sin@cos® =43

SN )
Now, by applying Invertendo to equation (2)
We get,

L e, 08O _ 3
cosOsin® =34 === = 7 ... (3)

Now, multiplying by 4 on both sides

We get
4% cosOsin0=4% 344 x 05O — 4« 3
sin ® 4
Therefore
4c0sO-sinOsin® = 3—11 £c0sO=sin® — 3-1
sin ® 1

4c0sO-sin@Osin@ =21 20sOSINO. _ 2 4y
sin © 1

Now, multiplying by 2 on both sides of equation (3)
We get,

2 cos ®

2c0sOsin®@ =32 =
sin ®

3
2

Now by applying componendo in above equation

2cos@+sinOsin®@ = 3+22 2cosOtsin® _ 3+2

sin ® 2
. - 2 cos O+sin O
2c0sO+sin@sin@ =52 =SS 2TSND 3 ....(5)
sin ® 2
We get,
4 cos ®—sin ©® 2

. . X . — sin ® — 1

4c0sO-sin@sin® 2cos©+sin@sin® 2152 —2 05 O1sin © 5
sin © 2
Therefore,
sin ®

4 cos ®—sin O

i CAX e A= o1X
4cosO@-sin®@sin® X sin®@2cosO@+sin@ =21 X 25 ) T s O s ®

X =2
1

2
5



Therefore, on L.H.S Sin®sin ® cancels and we get,

4 cos ®—sin ®

_gi in@ =91 X o5 2 COSTSINTY
4cos@-sin®2cosO+sin@ =21 X 25 3 c0s Osin ®

zgx
1

(V]

Therefore,

4c0s0O-sin®=44 cos O—sin® =4

4 sin ®-3 cos ®

11.) If 3cot®=23 cot® =2, find the value of 4sin®@-3cos®2sin@+6cosO xS
sin ®+6 cos @

Sol.
Given:
3cot®=23cot® =2

Therefore,

cot®=23cot® =

w|ro

()

Now, we know that COt@= cosesin@ cot ® = e

Therefore equation (1) becomes

AN—nna COS® _ 2
cosOsin® =23 N © 3 ....(2)

Now , by applying invertendo to equation (2)

. — o, Sin® _ 3
sin@cos® = 32 s 2 w-(3)

Now, multiplying by 43% on both sides,
We get,

. — 4 sin ® 4 3
X = X O o 20 = I x 2
43 X sin@cos@ =43 X 32 3 cos 3 5

Therefore, 3 cancels out on R.H.S and
We get,

4sin® _ 2

4sin®3cos® =21 3c0s® ]

Now by applying invertendo dividendo in above equation
We get,

4sin®3cos® _ 2-1

4sin®-3cos®3cosO = 2-11 3 c0s ® I




. — 4. 4sin®3cos® _ 1
4sin©-3c0sO3c0sO = 11 ————-=— = 7 ....(4)

Now, multiplying by 26% on both sides of equation (3)
We get,

. — 2 sin ® 2 3
X = X Z X 2= = Z X =
26 X sin@cos® =26 X 32 6 050 3 5

Therefore, 2 cancels out on R.H.S and
We get,

2 sin ®
6 cos ®

2sin® _

. —_ 1
2sin®@6cosO = 36 605 O 5

=% 2sin@6cos® =12
Now by applying componendo in above equation

We get,

2c0os®+6sin® _ 142

2c0s@+6sin@Bsin® = 1+22 6sn® >

. C AN—nn2C0s@+6sin® __ 3
2c0s©+6sin@6sin® = 32 s ® 3 ....(5)

Now, by dividing equation (4) by (5)

We get,
4 sin ®-3 cos @ 1
48iNO—-3c0sO3sinO 2c0sO+6siNOBsING — 1132 % F _%
6 sin © 2
Therefore,
4siN@-3c0sO3sin® X 6siN@2cos@+6sin@ =11 % 23 4sinO3c0s® o 6sin® _ _ 1y 2 44,0
3sin ® 2 cos ®+6 sin ® 1 3
. . NP 4 sin ®-3 cos O 2x3 sin ©® 1 2
X 2x 2 + =11%2 X =4 x £

3c0s@3sin® 3sin®@2cosO+6sin®@ 3 Tein © 7 005 O165n® 1 3

Therefore, on L.H.S (3 Sin@sin ®) cancels out and we get,

2x4 sin ®-3 cos @
2 cos ®+6 sin ®

2x45in@-3c0s02c0sO+6siNO = 11 X 23 =1x3
Now, by taking 2 in the numerator of L.H.S on the R.H.S
We get,

4sin®3cos® _ _2
2 cos ®+6 sin ® 3x2

4sin®-3c0sO2cosO+6sin@ = 23x2

Therefore, 2 cancels out on R.H.S and
We get,

. - 4sin®-3cos® _ 1
4sin®-3c0s®2cosO+6sin@ =13 3 0s O 6sn® 3




Hence answer,

4 sin ®-3 cos ®

4sin®-3co0s®2c0sO+6sin®@ =13

12) Iftan@=abtan® = ¢
asin®bcos® _ a’-b

a sin ®+b cos ® a2+b?

Sol.

Given:

tan@abtane)% (1)

Now, we know that tan®=sinecosotan ® = .

1
2 cos ®+6 sin ® 3

, prove that asin@-bcos®asin®@+bcos® = a’>~b?a2+b?

sin ®
os O

Therefore equation (1) becomes

sin® __ a
p—r S ....(2)

sin@cos® = ab

Now, by multiplying by ab% on both sides of equation (2)

We get,

ab X sinOcos@=ab Xab <
b coS

Therefore,

2

. —_2,asin® _ a~
asin@bcosO = a‘b beos® 1

x sin® __

X

=2 x&
(C) b b

.(3)

Now by applying dividendo in above equation:(3)

We get,

asin®@-bcosB®bcosO =

2 42 ,8sNO-bcos® _ a’b
a“—=b<b b cos © b2 (4)

Now by applying componendo in equation (3)

We get,

asin®@+bcosObcos® = aZ+h?b2

asin®+bcos® _ a2+ph?

bcos® b

Now, by dividing equation (4) by equation (5)

We get,

asin@-bcosObcos asin@+bcos@bcos® — a2-b2b2 a2+h2h2 =

a sin ®-b cos @ a1
b cos ® —
a sin ©+b cos ® a2+p2

b cos ® B2



Therefore,

asin®-bcosObcos® X bcos@asin®@+bcos® = a2-b2h2 X h2a2+b2
asin@-bcos® b cos ® _atp % b

b cos ® a sin ®+b cos ® b aZ+b?

Therefore, bcos®b cos O and b? cancels on L.H.S and R.H.S respectively

. 2_12
. : — 2 122,90 asin@-bcos® _ a’—b
asin®@-bcos@asin®+bcos® = a-b“a?+b 250 ©1b cos ® 0

Hence, it is proved that

, asin®bcos® _ a’-b’

a sin ®+b cos ® a2+b?

asin®-bcosOasin®+bcos® = a?-b2%a2+b

13.) If sec@=135sec © = 12 show that 2sin@-3cos®4sin@-9cos@=3 25103 c0sO 3
5 4 sin ®-9 cos O

Sol.

Given:

secO=135sec® = %
To show that 2sin@-3cos@4sin@—9cos@ =3 28N 03 ¢c0s® — 3
4 sin ®-9 cos O

1
sec ®

Now, we know that COS®@=1secOcos ® =
Therefore,

cosSO=11s cos® = e

13
5

Therefore,

cosO=513cos © = = ... (1)

Now, we know that

— . ) Base side adjacent to 20
cosO= Basesideadjacentto~@Hypotenuse COS ® = m
ypotenuse

Now, by comparing equation (1) and(2)
We get,

Base side adjacentto £OQ20 =5

And

Hypotenuse =13



A

f
E‘.hi B

Therefore from above figure

Base side BC =5

Hypotenuse AC = 13

Side AB is unknown. It can be determined by using Pythagoras theorem
Therefore by applying Pythagoras theorem

We get,

AC? = AB? + BC?

Therefore by substituting the values of known sides

We get,

132 = AB? + 52
Therefore,
AB2= 132 — 52
AB2= 169 — 25
ABZ2 = 144

AB = 144\ 144
Therefore,
AB=12....(3)

Now, we know that

Sin@=ABACSIN® = ==

SiN@=1213sin@® = 1= ... (4)

Now L.H.S of the equation to be proved is as follows

L.H.S = 2sin@-3tan@4sin©—3cos@ 25103 1an®
4 sin ®-3 cos ®



Substituting the value cos@cos © of sin@sin O and from equation (1) and (4) respectively

We get,
262 3x 2
2%1213—3%5134% 1213—9% 513 .
4x42_9x 2
13 13
Therefore,
2x12-3x5
L H S = 2x12-3x54x12-9x5 W
24-15
L.H.S = 24-1548-45 ——= 1345
_ 9
L.H.S= 93 3
L.H.S=3

Hence proved that,

2sin®3tan® 3

2sin@-3tan®4sin®-3cosO 4 sin ©-3 cos ©

14.) If cos@=1213c0s @ = 1= , show that Sin@(1-tan®)=35156sin O(1—tan ©) = 2=

Sol.

Given: C0S®=1213cos ® = 3 . (1)

To show that SiN@(1—tan©)= 35156 sin O(1—tan @) == 156

Base side adjacent to 2 @
Hypotenuse

Now we know that COSO=Basesideadjacentto,OHypotenuse cos @ =

..(2)
Therefore, by comparing equation (1) and (2)

We get,

Base side adjacentto £O20 =12

And

Hypotenuse = 13



fa

B—[ 3 C

12

Therefore from above figure
Base side BC= 12

Hypotenuse AC= 13

Side AB is unknown and it can be determined by using Pythagoras theorem

Therefore by applying Pythagoras theorem
We get,

AC?= AB? + BC?

Therefore by substituting the values of known sides

We get,

132= AB2 + 122

Therefore,
AB2= 132- 122
AB2= 169 — 144
AB =25

AB= 25V 25
Therefore,
AB=5...(3)

Now, we know that

sin®©= Perpendicularsideoppositeto£©Hypotenuse sin® =

Now from figure (a)

We get,
Sin®@=ABACSIn® = 2=

Therefore,

Perpendicular side opposite to 20

Hypotenuse



SiN@=5125in® = 3 ... (5)
Now L.H.S of the equation to be proved is as follows

L.H.S of the equation to be proved is as follows

L.H.S = sin@(1-tan®]sin ®(1-tan O] .... (6)

Substituting the value of Sin@sin ® and tan®tan ® from equation (4) and (5)
We get,

LH.S = 513(1-512) > (1 — )

Taking L.C.M inside the bracket

We get,

1x12 5)

LH.S= 513 (1x121x12=512) 5 (212 — 3

Therefore,
L.H.8= 513(12-512) 3 (352)
- 507
L.H.S = 513(712) 73(53)
Now by opening the bracket and simplifying
We get,

— 5x7
L.H.S = 5x713x12 SEEIVA

= 35
L.H.S= 35136 =%

From equation (6) and (7) ,it can be shown that

that sin@(1-tan®)sin O(1—tan ©) "= 35136 -2
15.) If cot®@=13cot® = —= , show that 1-cos202-sin20 =35 I‘C_OSZ 6 _3
V3 2-sin’ ® 5
Sol.
Given: cot@=1V3¢cot® = \/—15 ()
To show that 1-cos202-sin?0 =35 1_C.Osz 6 -3
2—sin’ ® 5
Now, we know that cot®= 1tanocot ® = —
tan ©®

Perpendicular side opposite to 20

Since tan©®=Perpendicularsideoppositeto- ©Basesideadjacentto,0tan ® = Base side adiacent 10 20



Therefore,

1
Perpendicular side opposite to 20
Base side adjacent to 20

ta n@= 1 Perpendicularsideoppositeto, OBasesideadjacentto,® tan ®=

Therefore,

Base side adjacent to 20

cotoO= Basesideadjacentto~@P erpendicularsideoppositeto,© cot ® = Perpendicular side opposite (o 20

Comparing Equation (1) and (2)
We get.
Base side adjacent to 2040 =1

Perpendicular side opposite to 2040 = \/5\/ 3

Therefore, triangle representing angle V3 3 is as shown below

A

Ll 9 N

Therefore, by substituting the values of known sides
We get,

AC2 = (W3)2(V 3)2 + 12

Therefore,

AC? =3+ 1

AC?= 4

AC= N4 %

Therefore,

AC=2 ... (3)

Now, we know that

Perpendicular side opposite to 20
Hypotenuse

SiN®= PerpendicularsideoppositetoOHypotenuse SIn © =

Now from figure (a)

o)



. _ . _ AB
sin®=ABACsin ©® N

Therefore from figure (a) and equation (3),
sSin®@=+32sin® = V73

Now we know that

) ) Base side adjacent to 20
cos© Basesideadjacenttoz@Hypotenuse COS ®

Hypotenuse
Now from figure (a)

We get,
BC
BCAC AC
Therefore from figure (a) and equation (3),
cos®@=12¢cos O = % ... (5)
Now, L.H.S of the equation to be proved is as follows

P
L.H.S = 1-cos?@2-sin?@ 105" &
2-sin2 ®

Substituting the value of from equation (4) and (5)
We get,
I(3)°

2
V3
)

L.H.S = 1—(12)22—(v32)2

-1

L.H.S = 1-142-34 ;‘

4

Now by taking L.C.M in numerator as'well as denominator
We get,

(4x1)-1

—

(4x2)-3
4

L.H.S= @4x1)-14 (4x2)-34

Therefore,

41
4

L.H.S = 414834 45

e

LHS= 34><45% x

(TN

LHS=353 =RH.S



Therefore,

|—cos? ®
2-sin? ®

1-c0s202-sin’0 =35

3
5

cosec’@®@—sec? ®

16.) Iftan®@=1v7tan® = \% , then show that cosec20-sec?@cosec2@+sec20

7 cosec2®+sec? ®
Sol.
Given: tan@=1y7tan ® = v_17 (1)
2 2
To show that cosec?@-sec?Ocosec2O+sec2@ —2¢ Osecc © 34é
cosec2®+sec? O 4

Now, we know that

=343
=343

Perpendicular side oposite to 20

Since, tan®= Perpendicularsideopositeto- ©Basesideadjacentto~© tan ®=
(2)

Therefore,

Base side adjacent to 20

Comparing equation (1) and (2)

We get.

Perpendicular side opposite to 2040 =1

Base side adjacent to 2040 = N7V T

Therefore, Triangle representing 2040 is shown below

A

] ]
B I C

Hypotenuse AC is unknown and it can be found by using Pythagoras theorem
Therefore by applying Pythagoras theorem

We get,

AC?= AB? + BC?

Therefore by substituting the values of known sides



We get,

AC2= (12 + (N7)2(N 7)?
Therefore,

AC2=1+7

AC? =8

AC =8V 8

Therefore,
AC=2V22V2 .. (3)

Now we know that

SiN®=Perpendicularsideoppositeto-OHypotenuse SIn © =

.o _ AB
SlnG)— E
sSin@=12v2sin® = = ... (4)

22

|

Now, we know that cosec ©=1sino® = e

Therefore, from equation (4)
We get,
cosec =220 =27 ... (5)

Now, we know that

Perpendicular side opposite to 20

Hypotenuse

Base side adjacent to 20

cosO= Basesideadjacentto~@Hypotenuse cOS ® =

Now from figure (a)

We get,

cos®=BcACcos ® = %

Therefore from figure (a) and equation (3)

— Fn N7
CcosSO=+72\2¢cos ® = 775 - 6

1

Now we know that S€CO=1cos@sec © = —5

Therefore, from equation (6)

Hypotenuse

sSin®@=ABAC



We get,

secO=1vzsec® =

-

S}
0l

secO=2G\7sec® = 22 (7)

~| o)

Now, L.H.S of the equation to be proved is as follows

cosec?®—sec? ©
cosec2®+sec2 ©

L.H.S = cosec20-sec?@cosec?O+sec?®

Substituting the value of cosec@® andsec@sec ® from equation (6) and (7)

We get,

L 1V 22

LHS= [(2x/§)]2-(2¢5¢7)2[(2\/§)]2+(2¢5w) —

[(2V2)] +(—)

®)(3)
L.H.S= (8)-(s7)(8)+(s7) —————

®)+(2)
Therefore,

56-8

7
56-87 56+87 5618

7

48

L.H.S = 47647 ——

[
7

Therefore,

— 48
L.H.S = 4864 oy

LHS=M%=RHS

Therefore,

cosec’@®-sec’ O
cosec?®+sec? @

cosec?O—sec?Ocosec20+sec?O

1l
w
~

Ny [o%}

Hence proved that

2 2
cosec-®—sec- ® _

cosec2@-sec2@cosec20+sec20 > 5 = 34
cosec?®+sec? O

Iy o8}

sin ®-2 cos ®

17.) IfsecO=s54s5ecO = % find the value of sin@-2cos@tan©—cot®
tan ®—cot ®

Sol.



Given: secO@=s54sec® = > ... (1)

sin ®-2 cos ®
tan ®—cot ®

ENL

To find the value of sin®@—2cos®tan®—cot®

1

Now we know that SeCO=1cososec ® = —5

Therefore,

1

coSO=1secocos ® =
sec ®

Therefore from equation (1)

cos®=15¢c0s® = 1

(9]

cos©@=45¢c0s O = % ... (2)

Also, we know that cos20+sin’©=1cos2 © +sin2 O = 1

Therefore,

sin?0=1-c0s20sin2 ® = 1—cos?> O sin@=v1—-cos20sin @ =\ 1- cos2 O©
Substituting the value of COS@cos ®from equation (2)

We get,

sin@=V1-(45) sin® = V 1_—(%) ’

~ ~ 16
V1-1625V 1 1

925 5=

=353

Therefore,

sin@=355in® =2 ... (3)

Also, we know that

sec’0=1+tan’Osec’® = 1 +tan > O

Therefore,

tan?0©=(s4 )2—1tan 20=(3) >~ 1 tan®@=(V916)tan @ = 1)

Therefore,



tan@=34tan @ = 2 ... (4)

Also, cot®= —5

Therefore from equation (4)

We get,

cot®=43cot® =

w4~

)

Substituting the value of C0S@cos ®, cot@cot ® and tan®@tan O from the equation (2),(3),(4) and (5)
respectively in the expression below

sin©-2cosBtan©-cot® %
We get,

sin ®—2 cos ® %_2(%)
$iN©-2c0sOtan@—Ccot® = === "5 == 35-2(45)34—43 ?

sy 12
=127 7

Therefore, sin@-2cos®tan@—cot® S102¢050 = 157 12
tan ®—cot ®

18.) 1fSin@=1213sin ® = 42 | find the value of 2sin@cosOcos20—sin?@ 251 8cosO
E cos? ®-sin’ ®

Sol.
Given: SinN@=1213sin ® = % e (D)

2 sin O cos ®

To, find the value of 2sin@cos@cos20-sin’@ —
¢0s? ®—sin’ ®

Now, we know the following trigonometric identity
cosec? @=1+tan’@@ =1 +tan 2 ©
Therefore, by substituting the value of tan®tan ® from equation (1)

We get,

2
cosec? ©@=1+(1213) @ =1 +(%) ’

2
= 1+122132 1 + 15
13

144
= 1+1441691 + — Teo



By taking L.C.M on the R.H.S

We get,
cosec?O=169+1441690 = 16912})44
- 313
= 313169 155
Therefore

cosec®=v3131690 = ?fég

=©=+313130 = 43

13

Therefore

cosecOO® = ©=1313130 = \/313 ...(2)

Now, we know that

cosecO®cosec® = 1sino —L
sin ®
Sln@—1\/3131351n@— T
13

Therefore

_ 13

|n 1 1 = = »

Sin®=13V313sin ® = - (3)

Now, we know the following trigopnometric identity
c0s?0+sin*0=1c0s2 © +sin’ O = 1

Therefore,

c0s?0=1-sin’Qcos? O = 1-sin* O

Now by substituting the value of Sin@sin ® from equation (3)

We get,

2
2 _
c0s20=1—(13v313) cos’ @ = 1— (V313)

169

=1—169313 1— Sk

Therefore, by taking L.C.M on R.H.S
We get,



c0s20=144313¢c0s2 ® = %

Now, by taking square root on both sides

We get,

— 1naia _ 12
cos®=12v313cos ©® =
Therefore,

— 1oiaia _ 12
COSO=12313¢0s O = == ... (4)

Substituting the value of Sin@sin ® and cos@cos ® from equation (3) and (4) respectively in the
equation below

2 sin O cos ®

2sin@cosOcos20-sin’® —
cos? ®—sin’ ®

Therefore,
o, 1
B _ _ _ _ 313,313
2sin@cos@cos20-sin?0 M= 2% 13V313 X 124313 (13V313)2—=(12V313)2 =3 3123 13213 3
cos? ®—sin? ® & - NG
{313 V313
312
_ 313
= 31231325313 —55—
315
312
31225 55
Therefore
2sin®@cosOcos20-sin%0 M =
cos? @—sin” O
312
31225 55
3 - sin ©- tan1®
19.) |If cosO=35c0s0O = 5 find the value of sin@-1tano2tan® S wne

Sol.
Given: c0s@=35¢c0s ® = % (1)

. 1
m@e)———-——
sin © tan ®

To find the value of sin®-1tano2tan® ———&=—
2tan ©®

Now we know the following trigonometric identity
c0s20+sin“0=1¢0s2 O +sin’> O = 1
Therefore by substituting the value of cos®@cos ® from equation (1)

We get,



(35)%+sin*©=1(2)? +sin* @ = 1
Therefore,

sin®©=1—(35)%sin> @ = 1-(2)? sin©=1—(925)sin> ® = 1-(r) SiN“©=25-925

c 2@ 259 in20)= 2@ _ 16
sin” ©@ = === sin“©=1625sin" O = 5=
Therefore by taking square root on both sides

We get,
SiN@=455in@ = ¢ ... (2)
Now, we know that

tan®=sinocosotan ® = &
cos ®

Therefore by substituting the value of SiN@sin ® and cos@cos Ofrom equation (2) and (1)
respectively

We get,
4
tan®©=14s3=43tan @ = - = % .. (4)
5
Now, by substituting the value of Sin@sin ® and of tan®tan G from equation (2) and equation (4)

respectively in the expression below

1

. Sin®_ tan ©
sin®@—1tano2tan® Swne
We get,
. sin @ taan) %_i
sin®@—-1tano2tan®© Swne = 45—142%43 ZX%
sin @——1 L 2
Sin@—1tane2tan®© T%n@ = 1620152083 — 3 =
3
. sin @— mnle) 3
Sin®@—1tano2tan® e | - 3160 160
Therefore,
- sin ©- tan1® 3
sin®-1tane2tan® W = 3160 m
H : . cos O———
20.) Ifsin®@=35sin® = % , find the value of cos®-1tane2cot® Tttg(a

Sol.



Given:
sin@=35s5in® =2 ... (1)

1
cos O— —

2cot®

To find the value of cos©-1tane2cot®
Now, we know the following trigonometric identity
c0s20+sin’©=1cos? O +sin’ O = 1

Therefore by substituting the value of COS@cos ® from equation (1)
We get,

cos?0+(35)?=1cos? @ +(2)* =1

Therefore,

cos?0=1—(35)%cos> @ = 1—(%)2 cos?0=1-g925c0s”> @ = 1 %
Now by taking L.C.M

We get,

25-9

c0s20=25-925c0s> © = == cos?0=25-925¢c08>0 = 22

Therefore, by taking square roots on both sides
We get,

cos@=45cos O = %

Therefore,

Ccos®=45c0s O = % ... (2)

Now we know that

sn®

tan®=sinocosotan ® =
cos ®

Therefore by substituting the value of SiN@sin ® and cos@cos Ofrom equation (1) and (2)
respectively

We get,

tan®=3ss4stan © =

u-|-l>|u-|m

tan®@=34tan® = 3 ... (3)



Also, we know that

1

cot®=1tanocot® =
tan ®

Therefore from equation (3)

We get,

cot@=1scot® = %
"

cot®=43cot® = 3 ... (4)

Now by substituting the value of COS@cos ®, tan®@tan ® and cot@cot® from equation (2) ,(3) and
(4) respectively from the expression below

cos O— tan1®
cos©O—1tane2cot® TS ool®
We get,
_ —1 4_1
cosO—1tane2cot® 0 = g5—132x43 —
2 cot® 2% %
cos O——1 L2
COSO—1tan02c0t@ ——— WO = 4515 o01583 21>
2cot® 38
3
=
= s
81583 —
3
_ -1
= -15 5
1
cos - tan @  — 7yl
Therefore, cos®@-1tane2cot®@ ——*=—= -15 —
2cot® 5

21.) Iftan@=247tan® = 2 , find that Sin@+cosOsin © + cos O

Sol.

Given:

tan@=247tan®@ = 2 ... (1)
To find,

sSin@+cosOsin ® + cos O

Now we know that tan©®tan ® is defined as follows

Perpendicular side opposite to 20
Base side adjacent to 20

tan©=Perpendicularsideoppositeto, ©Basesideadjacentto,0 tan ® =

o)



Now by comparing equation (1) and (2)

We get,

Perpendicular side opposite to 2040 = 24

Base side adjacentto 2040 =7

Therefore triangle representing 2040 is as shown below

A

B 0
B s &

Side AC is unknown and can be found by using Pythagoras theorem
Therefore,

AC?= AB? + BC?

Now by substituting the value of unknown sides from figure
We get,

AC?= 242 +72

AC =576 + 49

AC= 625

Now by taking square root on both sides,

We get,

AC =25

Therefore H hy

Hypotenuse side AC =25 .... (3)

Now we know SiN®sin O is defined as follows

Perpendicular side opposite to 20

sin®@= Perpendicularsideoppositeto~@Hypotenuse SIN @ = Hypotenuse

Therefore from figure (a) and equation (3)

We get,



. _ . _ AB
sin®=ABACsin ©® N

SiN@=24255in® = 33 ... (4)

Now we know that cos®cos ® is defined as follows

Base side adjacent to 20
Hypotenuse

cosO= Basesideadjacentto~@Hypotenuse COS ® =

Therefore by substituting the value of SIN@sin ® and cos@cos Ofrom equation (4) and (5)
respectively, we get

Sin@+cosOsin ® + cos® = 2425+725 % + %

sin®+cosOsin® + cos ®

31
3125

Hence, Sin®+cos®sin® + cos® = 3125 %

22.) Ifsin®@=absin® = % , find secO+tanBOsec O +tan O in terms of a and b.
Sol.
Given:
Sin®@=absin® = % (1)
To find: sec@+tan@sec O + tan ®

Now we know, SIN@Osin @ is defined as follows

Perpendicular side opposite to 20
=  (2)
ypotenuse

SiN®=Perpendicularsideoppositeto~OHypotenuseSin ® =
Now by comparing equation (1) and (2)

We get,

Perpendicular side opposite to 2040 =a
Hypotenuse = b

Therefore triangle representing 2040 is as shown below



{a K‘\.b

L ™ 0 f:h"'-- A
Hence side BC is unknown

Now we find BC by applying Pythagoras theorem to right angled AABCAABC
Therefore,

AC? = AB? +BC?

Now by substituting the value of sides AB and AC from figure (a)
We get,

b2 = a? + BC?

Therefore,

BC? = b2 - a?

Now by taking square root on both sides

We get,

BC= Vb>—a2V b—a’

Therefore,

Base side BC = \/@JW ... (3)

Now we know cosO@cos O is defined as follows

Base side adjacent to 20
Hypotenuse

COSO=Basesideadjacentto-OHypotenuse COS © =

Therefore from figure (a) and equation (3)

We get,

== = E
cos®=BcAccos ® C

V b—a2

= \b2-a2b

—_ = E
cosS®=BCACcos ® AC



= \b2—a2b

. (4)

1
cos ®

Now we know, S€CO=1cos0sec ® =

Therefore,

secO=pb—a?sec® = —2__

== (8

Now we know, tan©=sinecosotan @ = —22;?:)

Now by substituting the values from equation (1) and (3)

We get,

o |

tan®@=a\bz-a2tan ® = =&

tan®@=a w2 tan ® =
b2—a2 \/ bz—zl2

Therefore,

tan®@=a\bz-aztan ® = —= ... (6)
V p2-a2

Now we need to find sec®+tan®sec ® + tan ®

Now by substituting the values of sec@sec © and tan©tan ® from equation (5) and (6) respectively

We get,

secO+tanOsec© +tan® = byb>22 +alb>a? b];—aZ - bg_az
secO+tanB@sec® +tan® = bravb?—a? % L. (7)

We get,

secO+tanOsec @ +tan® = bravora—b-a —=2

Vbra—b-a
Now by substituting the value in above expression
We get,

secO+tanOsec ® +tan® = vb+axb+avb+a—vb-a Nbra-Vbra
\/ b+a —\/ b—a

Now, \/b+a\/ b+a present in the numerator as well as denominator of above denominator of above
expression gets cancels we get,

\/
\/

[on

secO+tan®©=bravb-asec ® + tan O = ~—=

(o

—a

Square root is present in the numerator as well as denominator of above expression



Therefore we can place both numerator and denominator under a common square root sign

b
o=

Therefore, secO@+tan®=-b+a\b-asec ® +tan® =
23.) If8tanA=158tan A =15 , find SinA—cosAsin A—cos A
Sol.
Given:
8tanA=158tan A = 15
Therefore,
tanA=1sstan A = 2 ... (1)
To find:
sinA—cosAsin A—cos A

Now we know tan A is defined as follows

Perpendicular side opposite to ZA
Base side adjacent to ZA

tanA= Perpendicularsideoppositeto£ABasesideadjacentto~A tan A=
Now by comparing equation (1) and (2)

We get

Perpendicular side opposite to ZAZA =15

Base side adjacent to ZAZA =8

Therefore triangle representing angle A is.as-shown below

C
N
N
\‘\'L
15 '\‘\,
\\
'\\;\\-
gLl o ey

Side AC= is unknown and can be found by using Pythagoras theorem

Therefore,

AC?= AB? + BC?

@)



Now by substituting the value of known sides from figure (a)
We get,

AC?= 152 + 82

AC? = 225 +64

AC =289

Now by taking square root on both sides

We get,
AC = 289V 289
AC =17

Therefore Hypotenuse side AC=17 .... (3)

Now we know, sin A is defined as follows

Perpendicular side opposite to £A
Hypotenuse

SiNA=Perpendicularsideoppositeto~ AHypotenuse SIn A =

Therefore from figure (a) and equation (3)

We get,

i —_ 1 ZE
sinA=BCACsin A e

SinA=1517sinA = 12 . (4)

Now we know, cos A is defined as follows

Base side adjacent to £A

cosA= Basesideadjacentto~AHypotenuse COS A.=
Hypotenuse

Therefore from figure (a) and equation«(3)

We get,

COSA=ABACCOS A = 1‘2—2

cosA=817cos A= L% ... (5)

Now we find the value of expression SINA—C0SAsin A—cos A

Therefore by substituting the value the value of SinAsin A and COSAcos A from equation (4) and (5)
respectively , we get,

SiNA—COSA=1517—817sin A—cos A = 22— L sinA—cosA=15-817sin A—cos A = 128 sinA—

5
17 17 17
cosA=717sin A—cos A = 1—77



Hence, SINA—COSA=717Sin A—CoS A = %

24.) Iftan®=2021tan® = 20 , show that 1-sin@-cos®1+sin®@+cos® =37 1sin©—cos®
21 [+sin ®+cos ®

Sol.
Given:

tan®=2021tan ® = %

. . - ]-sin®+cos® _ 3
To show that 1-sin®+cos©1+sin®@+cos® =37 TenOreoso 7

Now we know that

Perpendicular side opposite to 20

=3
7

tan©= Perpendicularsideoppositeto2 ©Basesideadjacentto~0 tan ®= Base side adjacent to 20

Therefore,
tan®=2021tan ® = g—?
C N
20 N
N
My
N
ol
0 /A
g1 LNy

21

Side AC be the hypotenuse and can be found by applying Pythagoras theorem

Therefore,

AC? = AB? + BC?

AC?= 212 + 20

AC? = 441 + 400

AC? = 841

Now by taking square root on both sides
We get,

AC = V841V 841

AC= 29



Therefore Hypotenuse side AC= 29

Now we know, Sin@sin O is defined as follows,

Perpendicular side opposite to 20
Hypotenuse

SinAG= Perpendicularsideoppositeto£©Hypotenuse SiInA® =

Therefore from figure and above equation
We get,

Sin@=ABACSsin ® = }A\—?j sin©=20205in © = 2

Now we know cos®cos O is defined as follows

Base side adjacent to 20

cosO= Basesideadjacentto~@Hypotenuse COS ® = ]
ypotenuse

Therefore from figure and above equation
We get,

cos©O=aBACcos @ = % CosO=2129008 O = 31

1-sin ®+cos ®

Now we need to find the value of expression 1-sin@+cos©1+sinO+cos® —
l-+sin ®+cos ®

Therefore by substituting the value of Sin@sin ® and cos@cos Ofrom above equations, we get

: _ i @
1-8in©+c0sO1+sin@+cos@ S0 O1c0s O
1+sin ®+cos ®

29-20+21
29
i)
29

29-20+2129 7029

Therefore after evaluating we get,

1-sin®+cos©1+sin@+cosO M = 37
1+sin ®+cos ®

BN V8]

Hence,

. ] i O
1-sin@+cosO1+sin@+cos@ 1N 0cos®
1+sin ®+cos ®

3
375

1 sin A
nA 1+cos A

25.) If coseCcA=2cosecA =2 , find 1tanA +sinA1+cosA -
Sol.
Given:

cosecA=2cosecA =2



1 sin A
+
nA 1+cos A

To find 1tanA+ sinA1+cosA =

~ ... Hypotenuse _ 2
Now cosec A = HypotenuseOppositeside Oppositeside 215

A

\|
g
o \\\h
k-\."‘
i
B/
Bl e

Here BC is the adjacent side,
By applying Pythagoras theorem,

AC2= AB? + BC?

4=1+BC?
BC2=3
BC=v3V3

Now we know that

1
cosecA

SINA=1cosecAsin A =

sinA=12sinA =3 ... (1)

tanA=aABBCtan A = %

tanA=1\3tan A = Tlg  (2)

_ _ BC
COSA=BCACCOS A = e

_ = 3
COSA=V32c0s A = 5 .... (3)

Substitute all the values of SinAsin A , COSAcos A and tanAtan A from the equations(1) ,(2) and (3)
respectively

We get.

. 1 sin A
+ + 3
1tanA T sinA1+cosA —y Trcos A 1 1+ﬁ




= V3+1243V 3+ —

2+V3
: — = 202+3)
=2(2+V3)2+V3 — 5
=2
Hence,
1 sin A

+ -
1tanA T sinA1+cosA A Trcos A

26.) If LZALA and £B4B are acute angles such that cos A =cos B, then show that ZA
¢2A=2B/B

Sol.

Given:
£AZA and £B4£B are acute angles
cos A = cos B such that ZAZA = 2B«B

Let us consider right angled triangle ACB
A

C B
Now since cos A = cos B

Therefore

- AC _ BC
ACAB=BCAB AB B

Now observe that denominator of above equality is same that is AB

- & = i =
Hence ACAB=BCAB B AB only when AC=BC

Therefore AC=BC
We know that when two sides of triangle are equal, then opposite of the sides are also

Equal.



Therefore

We can say that

Angle opposite to side AC = angle opposite to side BC
Therefore,

2BzB = 2AZA

Hence, ZAZA = 2B«B

27.) Ina AABCAABC , right angled triangle at A, if tan C = V3V 3, find the value of sin B cos
C + cos BsinC.

Sol.

Given:

AABCAABC

To find : sin B cos C + cos B sin C

The given a AABCAABC is as shown in figure
B

A_i C

1

Side BC is unknown and can be found using Pythagoras theorem,
Therefore,
BC?= AB? +AC?
22 \3%\ 32 4 42
BC2=3"V 3" +1
BC2=3 +1
BC?=4
Now by taking square root on both sides

We get,



BC =V4\ 4
BC=2
Therefore Hypotenuse side BC=2 .... (1)

Perpendicular side opposite to 2B
Hypotenuse

Now, sin B = Perpendicularsideoppositeto£BHypotenuse

Therefore,

i —_ 1 =£
sinB=AcBcsin B e

Now by substituting the values from equation (1) and figure
We get,
sinB= 121 ...(2)

base side adjacent to 2B
Hypotenuse

Now, cos B= basesideadjacentto~BHypotenuse

Therefore,

= AB
cos B = ABBC BC

Now substituting the value from equation

cos B= \/§2V—23 ... (3)

Similarly

sinC = \/52\/—; e (4)

Now by definition,
tanC=sinccosctan C = E?T%

So by evaluating
cosC=12cosC = % ... (5)

Now, by substituting the value of sinB, cosB,sin C and cosC from equation (2) ,(3) ,(4) and (5)
respectively in sinB cosC + cosB sin C

sinB cosC + cosB sin C= 12X 12+ v32 X v32
_ 143
=14+34 5 + 3

=1

Hence,



sinB cosC + cosB sin C =1
28.) State whether the following are true or false. Justify your answer.

(i) The value od tan A is always less than 1.
(ii) secA=125 % for some value of ZAZA.
(iii) cos A is the abbreviation used for the cosecant of ZAZA.

(iv) Sin®@=43sin® = % for some angle ©0.

Sol.
(Htan A << 1
Value of tan A at45°i.e... tan 45=1

As value os A increases to 90°
Tan A becomes infinite

So given statement is false.

(i) sec A= 125 % for some value of angle if

M-I
secA=24
secA>1

So given statements is true.
M- 11
Forsec A = 125 % we get adjacent side =13

Subtending 9i at B.

So, given statement is true.

(iif) Cos A is the abbreviation used for cosecant of angle A.

The given statement is false.

As such cos A is the abbreviation used for cos of angle A, not as cosecant of angle A.
(iv) Cot A is the product of cot A and A

Given statement is false



adjacent side

~*+ cot A is a co-tangent of angle A and co-tangent of angle A = adjacentsideOpositeside Oposite side

(v) SiN@=43sin O = % for some angle ©0.
Given statement is false
Since value of SiNn®sin O is less than(or) equal to one.

Here value of Sin®sin ® exceeds one,

So given statement is false.

sin? ®—cos? ® % 1
2sin © cos ® tan 2 ®

29.) Ifsin©®=1213sin® = % find sin20-cos?02sinOcosO X 1tanZ0
Sol.
Given: SiN@=1213sin @ = =

sin? ®—cos® ® % 1

To Find: sin20-c0s202sin@cos® X 1tan2@ — >
2sin ® cos ® tan - ®

As shown in figure

A

2]

B
Here BC is the adjacent side,
By applying Pythagoras theorem,
AC?=AB?+BC?
169 = 144 +BC?
BC?= 169 — 144
BC?=25
BC=5

Now we know that,

base side adjacent to 20

COSO=BCAC
Hypotenuse

cosO= basesideadjacentto~©®Hypotenuse COS® =

cos® = ~C c0s®=513¢cos ® 3



We also know that,

tan®=sinocosotan ® = S

cos ®

Therefore, substituting the value of Sin@sin ® and cos@cos Ofrom above equations
We get,

tan@=125tan © = =

Now substitute all the values of SIN@sin ® , cosOcos ® and tan@tan ® from above equations

. . . in” ®_ ’ @ l
2o x 24 SIN Cos %
IN sin“@-cos“0©2sin®@cosO X 1tan<© > sin® cos © tan 2 ®

We get,
02 (R)— 2 2 2 2
sin?0-c0s?02sin@cosO X 1tan?@ S;nsh?@Cc(:)ss(B@ X tan12® = (1213) —(513) 2%(1213)%(513) X 1(125)
12y’ 5,7
(3) () |
12y (5 2
(PG5 ()
Therefore by further simplifying we get,
ia2 2
D P PRy % 20 Sin~O—cos” ® 1 — X X 119 o 169 « 25
sin“@-co0s?02sin@cos® X 1tan<© 2 5in ® 005 © ' 6 119169 X 169120 X 25144 169 0 T4a
Therefore,
1a2 2
D PP g x 2SI~ O—cos” O 1 p 595
sin“@-co0s?02sin@cos®@ X 1tan<@ s ® cos @ - 3 5953456 3156

Hence,

sin? @—cos? ® % 1

sin20-co0s202sin@cosO X 1tan2@ = 5053456 =02

2 sin ® cos @ tan 2 ® 3456
30.) Ifcos®@=513cos® = % , find the value of sin?0-cos202sin@cos® X 1tan20
sin? ®—cos® @ 1
2 sin ® cos © tan 2 @
Sol.
Given: If COS@=513c0s© = >

To find:

sin? ®—cos? ® |
2 sin ® cos @ tan 2 ®

The value of expression sin?©-cos202sin@cosO X 1tan?0

Now we know that

base side adjacent to 20 2
Hypotenuse - (2)

cosOcos® = basesideadjacentto£®Hypotenuse



Now when we compare equation (1) and (2)
We get,

Base side adjacent to 2040 =5
Hypotenuse = 13

Therefore, Triangle representing 2040 is as shown below

A

N

13

B j_._.__ e ._5. ._.__EB C"

Perpendicular side AB is unknown and it can be found by using Pythagoras theorem

Therefore by applying Pythagoras theorem

We get,

AC?= AB? + BC?

Therefore by substituting the values ogf known sides,
AB? = 132 — 52

AB?= 169 -25

AB2? = 144

AB=12 ... (3)

Now we know from figure and equation,

SiN@=12135in®@ = 1= ... (4)

Now we know that,

sin ®
cos ®

tan®=sinocoso tan® =
tan@=125tan® = 2 ... (5)

Now w substitute all the values from equation (1), (4) and (5) in the expression below,

sin? ®—cos? @ % 1

in20)—~n a2 ; X 2
sin“®©-cos“02sin®@cosO X 1tan<© 7 s ® cos© T

Therefore



We get,

sin? ®—cos® @ % 1
2 sin ® cos ® tan 2 @

sin?0-cos202sin@cos® X 1tan2©

2 2
(3 5
13 13 « 1

2x(2)x(2) (2)

2

Therefore by further simplifying we get,

2 2 2
(1213) —(513) 2%(1213)%(513) X 1(125)

02 A)— 2
P PR % 20 SN~ O—cos’ ® - % x 119 o 169 , 25
sin“©-cos“@2sin@cosO X 1tan<© 7 sn ® cos© T’ 0 119169 X 169120 X 25144 160 ~ T20 ~ Ta%
Therefore,

02 ()— 2
P PRy % 20 SiN”O—cos” O 1 — 595
sin“©-cos“O2sin©cosO X 1tan<© 7S ® cos ® n’o 5953456 37z ¢
Hence,

a2 2
s 2 . % 2 sin“ ®—cos~ ® X 1 = 595
sin“®-c0s“02sin@cosO X 1tan<O 7SN ®cos ® an’o 5953456 3456
s 02 2
31.) Ifsec A = 178 17 | verify that 3-4sin?Adcos?A-3 =3—tan?A1<3tan?A 25114 — 3tan_A
8 4 cos? A-3 1-3tan? A

Sol.
Given: sec A= 1781—87

34sin?A . B-tan?A
4 cos? A-3 1-3tan” A

To verify: 3-4sin?Adcos2A-3 = 3—-tan2A1-3tan2A

1
sec A

Now we know that COSA= 1secAcos A =
Now, by substituting the value of sec A
We get,

cosA=817cos A = &

Now we also know that,
sin?A+cos?A=1sin? A +cos? A = |
Therefore

sin?A=1—cos2Asin’ A = 1-cos? A

2
= (817) (L) °

— 225
=225289 5390

Now by taking square root on both sides,



We get,

1
1

i

SinA=1517sin A =

~

We also know that , tanA=sinAcosAtan A = _zgl /Z

Now by substituting the value of all the terms ,

We get,
tanA=1s8tan A = %

Now from the expression of above equation which we want to prove:

. 3-4sin2 A
= 2 22 Dt /1
L.H.S = 3-4sin2A4cos?A-3 T oos A3

Now by substituting the value of cos A ad sin A from equation (3) and (4)

We get,

3422

L.H.S = 3-42250804—64289—3 64289
455

T 289

867900
256867

867-900256-867

33
33611 35

From expression

R.H.S = frac3—tan?A1-3tan?Afrac3—tan 2 A1-3tan 2 A

Now by substituting the value of tan A from abeve equation

We get,

2
HT)
R.H.S= 3—(158) 1=3(158) —— .
1-3(%)

33
64
o1
64

-3364 -61164

33
33611 ¢

Therefore,
We can see that,

.2 2A_2ma o 2p4_apa2p 34SINCA . 3-tan’A
3—-4sin“A4cos?A-3 = 3—-tan“A1-3tan“A 4 cos? A3 3 tan? A




32.) If sinO@=34sin® = % , prove that \ cosec20—cot?@sec?—1 =73V (m“:;z—z_f;’tz(a = g
Sol.
Given: sin@=34sin® = % . (1
To prove:
\ cosec?0—cot?@sec?—1 =73\ COS“;?—;?Z@ = \/77 ...(2)
By definition,

Perpendicular side opposite to ZA

sin A = Perpendicularsideoppositeto£AHypotenuse Hypotenuse ... (3)

By comparing (1) and (3)
We get,
Perpendicular side = 3 and

Hypotenuse = 4

A

B_I n

Side BC is unknown.

So we find BC by applying Pythagoras-theorem to right angled AABCAABC
Hence,

AC? = AB? +BC?

Now we substitute the value of perpendicular side (AB) and hypotenuse (AC) and get the base side
(BC)

Therefore,
42= 32 +BC?
BC2=16-9

BC2=7



BC=\7V7
Hence, Base side BC =N7\V 7 ... (3)

= BC
Now cos A = BCAC AC

T4 (4)

Now , COSECA=1sinAcosecA = ——
sin A

Therefore, from fig and equation (1)

Hypot
coseCA=HypotenusePerpendicular COSECA = —boc
Perpendicular

cosecA=43cosecA = < ... (5)

W

Now, similarly
seCA=4v7sec A = % ....(B)

Further we also know that

cos A
sin A

CotA=cosAsinACOt A =
Therefore by substituting th values from equation (1) and (4),
We get,

V7

COtA=\73cot A = =" ... (7)

Now by substituting the value of cosec A, sec A.and cot A from the equations (5), (6), and (7) in the
L.H.S of expression (2)

2 Nk 2
(3 =5

2

\ cosec?@-cot?@sec?—1 v cosec?®cot’ © HIN D\I (43)2—(63)2(46)2—15
(75) -1

sec?—1

61
reter—] 22
169—79 167 16 _

7

73 g

Hence it is proved that,

\73 \/ cosec?®—cot? O V7

\/cosecze—cotzesecz—1 = —
sec?—1 3



34sin2A _ 3—tan’A

= =17 i in? 2p_3 = 3-tan2A1—3tan2 —
33.) IfsecA=178sec A g » verify that 3-4sin“A4cos?A-3 = 3-tan?A1-3tan’A T oos? A3 S A

Sol.
Given: seCA=178sec A = % e ()
To verify:
3-4sin?Adcos?A3 = 3-tan?A1—3tan?A SAsin’ A _ 37tan’ A (2)

4 cos? A-3 I-3tan2A 7

1

Now we know that sec A = 1cosA
COSA

Therefore COSA= 1secACOS A = ——
secA

We get,

cosA=s17cosA =L .. (3)

Similarly we can also get,

sin A= SiNA=1517sin A = % . (4)

An also we know that tanA=sinAcosAtan A = —zions‘:

tanA=1sstan A = 2 ... (5)

Now from the expression of equation (2)

L.H.S: Missing close brace| Missing close bracel

Now by substituting the value of cos A and sinA from equation (3) and (4)

We get,
2
2 2 3—4(%)
L.H.S = 3-4(1517) 4(s17) -3 ————
42 3

867—900

_ 289
= 867-900289 256-867289 ~53rgr7
289

_ 33
=33611 557 ... (6)

3—tan 2 A

= Q- 2A1_ 2A =< -
R.H.S = 3-tan?A1-3tan?A T’ A

Now by substituting the value of tan A from equation (5)

We get,



2
15
2 3_(§)

R.H.S= 3—(1518)21—3(158) >
1—3(1—85)

-33

-3364 -61164 o1l

64

_ 33
=33611 & ... (7)

Now by comparing equation (6) and (7)
We get,

34sin2A _ 3-tan’A

2 2A-3 =3-tan2A1-3tan2
3—4sin“A4cos?A-3 = 3-tan“‘A1-3tan“A 4 o052 A3 13 tan2 A

34.) If cot®=34cot ® = 3 , prove that secO—cosecOsecO+cosecd =17 ScOcosec®  _ 1
4 sec ®+cosec® N7

Sol.

Given: cot®=34cot® = %

Prove that: secO—cosecOsecO+cosecO = 1v7 SecO—cosec® o 1
sec ®+cosec® \ 7

Now we know that

secO—cosecOsecO+cosecO =17 SeeO—cosecO  _ 1
sec ®+cosec® \.7
A
\\\
4 \
3
gl 0\

3

Here AC is the hypotenuse and we can find that by applying Pythagoras theorem
AC?= AB? +BC?

AC? =16 +9

AC?= 25

AC=5

Similarly



AC
BC

secO=53sec ® = 2 cosec=AcABcosec = A& cosec=54cosec = %

secO=AcBCsec® = : 5

Now on substituting the values in equations we get,

— .5 sec®—cosec® _ |
+ — _— =
secO—cosecOsecO+cosecO = 17 sec ®+cosec® V7

Therefore,

secO-cosecOsecO+cosecO =17 sec ®-cosecd _ L
sec ®+cosec® N7

35.) If 3c0s©®—4sin@=2c0sO+sin@3 cos ®—4sin® =2¢cos® +sin® ,find tan®
tan ®

Sol.
Given: 3c0s®—4sin®=2c0s®+sin®3 cos ®—4sin® =2cos® + sin ®

To find: tan®tan ®

We can write this as:
3c0sO—-4sin®@=2c0s@O+sin®3 cos ®—4sin® = 2 cos® + sin O. : cCosO=5siNOcos O = 5sin O

Dividing both the sides by cos@cos ® |,

We get,

cosOcosO = 5sin@cos® S8 = 350 {=5tanO] =5tan® tan®=1tan® = 1
cos ® cos ®

Hence,

tan®@=1tan® =1

36.) If ZAZA and 4P 4P are acute angles such that tan A = tan P, then show £ZA=£P
LA =/P

Sol.

Given: A and P are acute angles tan A =tan P
Prove that: ZA=£P £A = £P

Let us consider right angled triangle ACP



™

.

c P

oppositeside

We know tan®=oppositesideadjacentsidetan @ = — .
adjacentside

_ PC
tan A =PCAC Yl

_ AC
tan P =ACPC el

~ootan A=tan P

_ PC _ AC
PCAC ACPCE PC

PC =AC [~ Angle opposite to equal sides are equal]

LA=£P+£A = 2P



