Chapter 26. Trigonometrical Ratios

Ex 26.1

Answer 1.
S 12
1) SinA=_Z=
(1) =

. Perpendicular
sinA= P =12

Hypotenuse 13

By Pythagoras theorem, we have

(Hypoten use‘:-2 = (Perpendicula r”:-2 + [E!xase‘:-2

= Base = ,j[Hypﬁtenuse”}z - [P‘er;:nuendicular“;-2

(13)° —(12)° = /169144 = /25

Base 5

cosh=——— —— ="

Hypotenuse 13
sech= L =E
cosh 5
coth= L il




1 13

cosech= L
sin A 12
N 4
i) cosB=_—
(i1) cosB=_
Base
cosB= i

Hypotenuse K 5

By Pythagoras theorem, we have

) Nl . 2 . \2
(Hypotenuse)” = (Perpendicular)” + (Base)

= Perpendicular = \/[Hypoten use)® — [E!‘tase‘:-"2

(57 — (4F =+25-16 =9

= Perpendicular =
=5
_ Perpendicular _ 3

sinB ir
Hypotenuse 5

_Perpendicular _ 3

tanB ja
Base tl
secB= L =E
cosB 4
cotB= i =i
tanB 3
cosecE‘::L:E
SinB 3
1
i) cothA=_—
(iii) T
- i Base

tanA Perpendicular

By Pythagoras theorem, we have

) . . - 2
(Hypotenuse)” = (Perpendicular)” + (Base)

(Hypotenuse) = ,j[Perpen dicular)® + [E!iase‘:-2
= J11f + (17 = 12151 = 122
S Base 1

Hypotenuse - 122

Perpendicular _
Base

tanA= 11




secA= =122
COSA

Sir_ul,_,,‘zF"erpenu:Il::ular= 11
Hypotenuse  .f122

cosecA= 1 _ a5

sinA 11

(iv) cosecC= =
11

Hypotenuse 15

C= = =
EyeeE sinC  Perpendicular 11

By Pythagoras theorem, we have

¢ P : : i 4 e
(Hypotenuse)™ = (Perpendicular)” + (Base}

= Base = .JI:H}"DGtEFIu sel® — [F"en::endir:uIar‘:-"2

> — (11 =~225-121 = {104

Perpendicular 11

sin C= —p et
Hypotenuse 15
A Base _~104

Hypotenuse - 15

Perpendicular 11

tan C=

Base 104
1 15
E= —
e cosC 104
cot C= 1 _ 4104
tan A 11

(iv) cosec il
11

_ Hypotenuse 15
zinC  Perpendicular 11

cosec C=

By Pythagoras theorem, we have

I = . 2 2
(Hypotenuse)” = (Perpendicular)” + (Base)

= Base = J[H‘ypotenuse‘}z — [F"Eﬂ::uﬁﬂdirmIar‘:-2

= Base = ,J(15)° — (11)* = 225121 = /104



Perpendicular 11

sin C= =
Hypotenuse 15
f06 C— Base _~104
Hypotenuse 15
Birs EzPerpendicuIarz 11
Base J104
1 15
C= =
i cosC 104
SR 1 _ 104
tan A 11
tan C= o
(v)tan C= -

Per [
Gt — pendicular B 5
Base 12

By Pythagoras theorem, we have

4 iy ’ ] L2 r 2
(Hypotenuse)” = (Perpendicular)” + (Base)

E . P } P F 3
(Hypotenuse) = -JllPerpendlcular:- + (Base)

cot C= ) =E
tanC 5
: Per [
i e pendlcularzi
Hypotenuse 13
Base 12
cosC=——— ="~
Hypotenuse 13
sec C= a =E
cosC 12
cosecC = — =
sinC 5
(wvi) sin5=§

_Perpendicular _ .3

sinB Ll
Hypotenuse 2

By Pythagoras theorem, we have

[HFDOtEﬂuse}z = (Perpen dicular‘:-2 + [E!iase‘_;-2



= Base = Nlrl:H*,«f[:J::utenuse":-:2 — (Perpendicular)

. V2
(2 — (V3] =¥3-3=41

= Base

Base i |
cosB= ——— — ==
Hypotenuse 2

Perpendicular -3

tanB= 3
Base

1
=2

secB= =
cosB

1 1
tB= ==
& tanB 3

1

cosecB= = i
sinA .3

- 7
(vii) cos A_E

Base 7

cosh=_— ———  _=___
Hypotenuse 25

By Pythagoras theorem, we have

(Hypoten use}2 = (Perpendicula r‘:-2 + [E!tase‘:-2

= Perpendicular = J[Hyp::utenuse“:-z - [E!»ase‘:-2

= Perpendicular = [25”_:-2 - [?‘:-2 = /625 49 = /576
=24

_Perpendicular _ 24

sinA — el
Hypotenuse 25

Perpendicular _ 24
Base 7

tanA=

1 25

cosA 7

sechA=

l —
tanA 24

cotA=

1 25
sinA 24

cosechA=

8
Vil tanB=—
(viii) s

fanB — Perpendicular _ 8
Base 15




By Pythagoras theorem, we have

‘ 2 n . 2 n w2
(Hypotenuse)|™ = (Perpendicular)” + (Base)

(Hypotenuse) = ,j[Perpen diculari® = [E.'rase‘:-2

cotB= = 3
tanB 8
e BzPerpendlcular _8
Hypotenuse 17
Base 15
cosB=———=_=
Hypotenuse 17
sec B= . = %
cosB 15
cosecB = L .C
sinB 8
(ix) sec p=15
EenEl 1 Hypotenuse n i5

[y
~

cosB Base
By Pythagoras theorem, we have

2 L . B 4
(Hypotenuse)™ = (Perpendicular)” + (Base)

= Perpendicular = J[Hypoten use)? — [E!nase“:-2

= Perpendicular = ,[(15)° — (12] = y225—-144 = /81

=9
: P '
cinB= erpendicular g
Hypotenuse 15
tanB:Perpendlcular :E
Base 12
cotB= = =
tanB 9

1 15
cosecB=— = "=
sinB 9



Base _12
Hypotenuse 15

(x) coseccC = .10

cos B=

1 _ Hypotenuse _Jﬁ

e — —
Biaes sinC  Perpendicular 1

By Pythagoras theorem, we have

¢ 2 r 1 oy - i
(Hypotenuse)” = (Perpendicular]” + (Base]

= Base = ,f[Hypotenuse‘:-E —(Perpendicular)

N Perpendicular _ 1

in C
= Hypotenuse .10
et Base 5
Hypotenuse .f10
o IEzF'Lerpenn:jit:l_nar _1
Base 3
csaec C= 1 = _'1{]
cosC 3
cotC= 1 3

tan A -



Answer 2.

an

In AABC,
BC2 = AB? 4+ ACA

= BC =+fAB? + AC?
= BC = 5% + 127

=169 =13
AC =12units
BC = 13units
AB = Sunits
feing— Perpendicular 3 AC _ 12
Hypotenuse BC 13
and CGSB=—BaSE _ B8
Hypotenuse BC 13
Hypotenuse BC 13
ljii}taﬂﬁ,fzI:“erpuenn:lll::ular_,"1'-11[:_2

Base _ﬁ_ 5



Answer 3.

an

In AABC,
AC? = AB? L BC?
= AC = JAB? L BC2
= AC=412? +5% = 144 - 25
=13
AB=12units

BC = 5Sunits
AC =13units

: Perpendicular BC 5
.r&l == — i e
) e Hypotenuse AC 13

: Perpendicular BC 5
t ﬁl = == . e=_B
aftan Base AB 12
" Base BC 5
E =" = —
B ros Hypotenuse AC 13
iv)cotC = Base BC 5

Perpendicular T AB 12



Answer 4.

o 3 . Perpendicular

5 Hypotenuse
By Pythagoras theorem, we have

Iy \2 Iy . 1-2 X 1-2
= (Hypotenuse)” = (Perpendicular)” + (Base)

i '»2 B -»2 F = -\.2
= (Base)” = (Hypotenuse|” — (Perpendicular)

= (Base) = ﬂfl'H\}.f|:J::|1:er1use‘:-2 — (Perpendicula >

= (Base) = 5 =259 =16 =4

Base _ il

A=——"" —_
cos Hypotenuse 5
Perpendicular 3
tanA = =—
i Base 4
Answer 5.
oS — Base _ BC

Hypotenuse ~ AB
[AE{:-2 = [Al::”:-2 + [E!n[:_“_:-2

= AC = (AB) — (BCY

= AC=4F —1=0-1=22

BC Perpendicular

. 1

SinA = = —
AB Hypotenuse 3

taﬂazﬁzPerpenmmlar 23
BC Base
tanA  Perpendicular BC

Answer 6.
T - 8 Perpendmular

A Hypotenuse

Base = J[Hypotenu se)’ — (Perpendicula r“_:-2

=172 - 82 = 225 = 15

Base _ 15

Iy o R
e Hypotenuse 17
Perpendicular 8
tang = =
S Base 15
casemz.L:E
sinég 8
17
E!: = —
sa cosé 15
coth = —— 1 15

tang 8



Answer 7.

100 4 Base

Hypotenuse = \,,[F"er;::endit:L,lIar‘:-2 -~ [E.’rase‘:-2

—JF 4 = 5716 =75
=5

Perpendicular 3

inA = ~2-06
. Hypotenuse [S
ccsﬁl:ﬂzﬂzﬂ 8
Hypotenuse 5
cosech = _1 =E=1.66
sinA 3
secﬁl=;=§=1 25
Cos 2
Cﬁt)ﬁl=i:ﬂ=1 33
n 3
Answer 8.
sinA— 0.8~ 8 _4_ Perpendicular

10 5  Hypotenuse

Base = J':HYDC”:EHU se)” — (Perpendicula rP

=".|'52_42= 25_16='V|I§=3
Base 3
"ﬂ" == == D.ﬁ
e Hypotenuse 5

_ Perpendicular _ 4

e Base =5 e
1 5
cosecA = o i
1 3
secA = T — 165
1 3
cotA = e 0.75



Answer 9.

Stans =15

15 Perpendicular
= fanh=__ =
Base

Hypotenuse = J[Perpendicula r“_:-2 + [E!Lase‘:-:2

= 4152 + &
= .j225+ 64 = /289
= 1F

Perpendicular _ 15

TR _15
=i Hypotenuse 17
(ii)cots = .

taneé 15

(iii)sin” 8 — cot® 6 = (sin# + cot#)(sind — cot8)

_P5 EFS 8 )
=T &l 1)

"
i

. [225 + 136\”225 - 136]

255 J| 255
_[361][89“__32129
255)|255) 65025

g N,
Lt

Answer 14.

We are given that BD :DC =1:2 as AD divides BC in the ratio 1: 2.
Le BD = x,DC=2x =-BC = 3x

BC
tanZBAC _ AB _BC _3x _-
tanZBAD BD BD X

AB

AB
cotZBAC BC _ BD X 1

cot/BAD AB BC 3x 3
BD

()

(i)




Answer 19.

As PS is the median on QR from P.
-.QS=S5R=>QR =2QS

and RT divides PQ in the ratio 1:2
- QT =x and PT = 2x

=PQ =3x

PQ
0 tan/PSQ _ QS _ PQ QR _20S _
tanZPRQ PQ QS PQ QS

QR
qQr
)EN<TSQ _Qs _QT QR _ x 205 _2
tanZPRQ PQ QS PQ Q5 3x 3
QR

Answer 22.

2dcose=7sind

sing 24

= = —

cosh o
24 Perpendicular

= tanl=_—_ =
7 Base

Hypotenuse = J[Perp endicular)® + (Ba se::-2

= /576 + 49 = /625 = 25

Perpendicular N Base
Hypotenuse Hypotenuse
24 7 2447 3

2525 25 25

Sing L+ cosd =

Answer 24.

8tanA =15
= tanA = E = Perpendicular
8 Base

Hypotenuse = 1J[F"er;::erm:jicular‘_:-z + [Base‘:-2

=225+ 64 =289 =17
Perpendicular Base

Hypotenuse - Hypotenuse
15 8 15-8

sinA —cosA =

sinA —cosA = i

17



Answer 25.

Jcose—4dsnd =2cosd L sing
= 3cosf—2cosh =sing + 4sing
= Cos8 =5sing

sing _ 1
cosé 5

1

= fant=—
5

Answer 26.

If 5cose =3

3 Base
= 0S8 ==

3 ¥ Hypotenuse

Perpendicular = J[Hy.f[:n:uterﬂ.ise‘:-'2 — [E!‘ususe‘-'2

, Perpendicular 4
sing = _A
Hypotenuse 5
4cose—sine _**5"5_F"5_5 _4
2cosf +sing EKE_E E_i E =
Answer 28.
:}tanﬁ.:E: Perpendicular
= Base

Hypotenuse = J[Perpendicula r‘_:-2 + [E’rase”}2

=144 + 25 = /169 =13

Smﬁ_Perpendicular _12 — Base _ 3
" Hypotenuse 13’ " Hypotenuse = 13
5 12 3 o
_ 2sin8—3cosb _“*737""73 _24-15_9 _.
4sind —9coss 12 2 48-45 3
Adw — — O —

13 13



Answer 30.

1 1 Base
tané .3 Perpendicular

Hypotenuse = J[Perp endicular)® + (Ba se)’

=3 +1=BF1=2
Base E

Hypotenuse 2’
— Perpendicular s g

cosg =

Hypotenuse
 cpu?
T::ushrcnl'l.ﬁ.r:—:L C?SEE':E
2—sin“g O
X 2 1 1 3
1—cos’s _1—(cose) 4_23_3
2-sin’e  2_(sing)® _3 2 5
& 4 4
Answer 31.
casecﬁ:13:§
20 20
. 1 20 Perpendicular
sinf=—— =2 =

cose® 29 Hypotenuse

Base = ~.’j‘|:H1}.f|:J::uter1use“:-"2 — (Perpendicula r_":-"2

Base 21
cosf=— = _——
Hypotenuse 29
Tn::nshcn.'h.r:1_Sl.m':’_mw=E
1L+singdLcose 7
20 21

1—SiﬂE'—CGSE_1_29 29
1—sinﬁ—msﬁ_1 20 21

~ 2031 20+21
¢ |

70 7



Answer 32.

btans =a
= tanf = =
! 6 +sing
Consider 227 TS
CosH —sing
Dividing the numerator and denomin ator by cosé, we get
sing
cosf+sing _ ~ " cogp 1 +tand
cosb—sin® , _sing ~ 1—tans
CosH
a b+a \
s " p _(b+3)
13 b-a {b-a
b b
Answer 33.
acoté=b
::x::::]tﬁ'zE
a
= fanb = i e
coté b
asiné—bcoss a° —b?
To prove: =

asing L~ bcosa g2 Lp?

asing —bcosé

asinf ~bcosé

Dividing the numerator and denominator by cosé, we get

Consider

asiﬂﬁ-
asiné—bcosé "o =~ atand-b
asing+bcoss _Siné . atane +b
Ccos#
ax2_b & b
b 3 b _EE_bE

B iE &P &=k
b b



Answer 34.

cots =7
cpsﬁ =ﬁ
sing
base hypotenuse J7
hypotenuse xperpendicular 1
_ base :E
perpendicular i

Hypotenuse = J|:perpendim|ar‘:-2 + I:E.'heuse‘_:-2

— 7=

cosec’d —sec’® 3

Toshow : =
cosec’d +sec’s 4
hypotenuse P [hypotenuse
cosec’® —sec’§ perpendlcular base
cosec’s +sec’s hypotenuse 3 [h ypotenu se
perpenmmlar base
&rl_FJw 8 8 56-8
= _ 1 F_ 7
8 8 56+8
2 2 — 4=
fpwfii 5 7
= E
4
Answer 35.
12cosect =13
13

= cosed = _—
12

=;~smﬁ=E—

Perpendicular

13

Hypotenuse

— Base = Jnypoten use‘:-2 -

Base N
Hypotenuse

cosh =

tang =

Perpendicular _

(Perpendicular)

=.169-144 = 25 =5

12

Now,

Base 5
sin 6 — cos? & 1
-4

2sinfcosé

3]

&l
_l13

tan® @

1

55

144_ 25
_ 169

169,

x
=
% 5 g

25

120
169
119 25

144

595

12[3 144

3456




Answer 36.

13
th=——
M
cosé 13
— - = =
sing 12
base hypotenuse _13
hypotenuse = perpendicular 12
base 13

perpendicular T 1z

Hypotenuse = Jl’pe rpendicula rf 4 [Eiase“'-2

= J|12

|13 =./144 + 169 = /313
12 13 312 312
2sinfcosd 4313 J313 _ 313 _ 313
cos® 8 —sin? & [ [ ¥ 168 144 &5
J313] \I|r313] 313 313 3153
_ 312
25
Answer 37.
5
secﬂ—a
= COSA = .
5  Hypotenuse
Perpendicular = J[Hypatenu se‘_:-2 - [E.’rase‘:-2
=J25-16=49=3
e Perpendicular _3
Hypotenuse 5
_ Perpendicular 3
S Base !
 3sinA—4sinA  3@nA-tan’ A
To show : =
4cos’ A — 3cosA

LHS = 3sinA —4dsin” A

1_3tan? A

3] (37
3[3,]‘ “[5] Do

4cos” A —3cosA B

+3 "
4[%] —3[;] 125 5



225-108

_ Ti3m 117
~ 256-300 _44
125
. 3
S{QI_{EI 9 27 144-27
RHS_StaﬂA—taHSA_ 4) 4] 4 64 _ 64
T 1 3tanZA 30 1 27 16-27
1—3{3] 16 16
7 16 7 1 -0

X — * =
64 11 4 11 44
= LHS =RHS

Answer 38.
. 3

sing =—

4

Perpendicular _ 3

Hypotenuse 4

Base = .J[Hypﬂtenu se“_:-:2 — (Perpendicula rP

= f16-9=17
cosed = —
3
cotdé = Basg = i
Perpendicular 3
Hypotenuse 4
seCl = ——— = —=
Base P
2
— Jmseczﬁ—cot 8 _7
sec’ —1 3

cosec’d— cot® 6 _
secih —1

~Jlololo




Answer 39.

17
A=—
sec g

#msﬁ=£— i

7T Hypotenuse

Perpendicular = ,j[Hypotenuse}z - [E:hsuse‘:-2

= (17F —(8)* =+289—-64 = /225 = 15

Perpendicular _ 15

inA = v
o Hypotenuse 17
Perpendicular 15
tanA = — -t
e Base 8
3—-4sin®A  3-—tan®A
To prove : - o .
dcos“ A -3 1-—-3tan“ A
2
3_4[E 5_900 867 —900
LHS = 3=4sin°A _ 17) _~ 285 __ 289 _ -33 _ 33
4cos?A—3 8\ 256, 256-867 611 611
4[§| -3 289 280
2
3_[E 3_225 192-225
rs—3-t@n"A _ " 18] _“"ea e __ 33 _3B
1-3tan% A 15 1_6?5 64 -675 —-611 611
1-— 3[§ &4 64
=LHS =RHS
Answer 40.
Jtang =4
s B2 = Perpendicular
Base

Hypotenuse = .J[Perpendicula rf + [E.’nase‘:-2

=416 +9=

Hypotenuse 5

= Base 3

Hypotenuse 5
L Pefrfendicular ~ 2
Toprove:m=i.

Jsech + cosed 7

5 3 20 -15 5
{31 n 2 _5 V2 _ 5 |
B B B35 12 BT

Jsecs + cosecd _JE_E =J2D—15 || Jﬁ
3 4 12 12

il



Answer 41.

tang =

m _ Perpendicular
n Base

Hypotenuse = »J[Perpen dicular)® « (Ba se)’

S
: m
5inf =
m? +n? |
n
cosh =
m? +n? |
msing —ncosé# m° —n?
To show: : =— 5 -
msin® +ncosé m° +n
m L n .
msing —ncose __xfmz—ﬂz, __«fmz—ﬂz_.

msing ~ncosd

m|_ |—n L |
.,«fmz 4+n?) _.\fmz 4n

£

m? —n
gy 1S T, [
m? +n®  m2 1n? R 2
m? +n°
m2 —n?
= e





