Chapter 26. Trigonometrical Ratios

Ex 26.1

Answer 1.
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1) SinA=—
(i) =

_ Perpendicular 12
Hypotenuse 13

sinA

By Pythagoras theorem, we have

: 2 & . el " W2
(Hypotenuse)™ = (Perpendicular)” + [Base)

= Base = ,j[Hypﬂtenuse‘}z — [F"er[:nlendicular‘;-2

Base 5

coshA=——— ="

Hypotenuse 13
sechA= : =E
COSA 5
cothA= L i




1 13

cosech= g
sinA 12
N 4
i) cosB=_—
(if) cosB=_
Base
cosB= i

Hypotenuse K 5

By Pythagoras theorem, we have

) S . " .2
(Hypotenuse)” = (Perpendicular]” + (Base)

= Perpendicular = J[Hyp::nten use)® — [E.’uslse‘-'2

(57 — (4F =25-16 =+

= Perpendicular =

=3
SinB:Perpendlcularzé
Hypotenuse 5
tanB:PerpendlcularZE
Base 4
secB= E =E
cosB 4
cotB= . =i
tanB 3

1 5
cosecB=—— ==
sinB 3

1
i) coth=_—
(iii) )

1 Base

cotA= =
tanA  Perpendicular

By Pythagoras theorem, we have
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(Hypotenuse)” = (Perpendicular)” + (Base)

Hypotenuse) = (Perpendicular)? + (Base)’

= JA1f +(1)° = 12151 =122

Base 1
coshA= =
Hypotenuse .122
— Perpendicular -

Base



sechA= = /122
COSA

SinA:Perpendlcularz 11
Hypotenuse  .f122

cosecA= 1 _ 122

sinA 11
- _1s
(iv) cosecC= -

Hypotenuse _ 15

{:: — . B L
EeeE sinC  Perpendicular 11

By Pythagoras theorem, we have

(Hypoten use)” = (Perpendicula r‘_:-2 + [Etase‘:-2

= Base = ,f[Hyp::ntenu se)’ — [P‘er[::enu.:li::l.iIar‘:-2

= Base = ,(15)° — (11)° =225 121 = /04

_Perpendicular _ 11

sin C= —pi
Hypotenuse 15
T Base . J104
Hypotenuse 15
tais EzPerpendicuIar _ 11
Base J104
1 15
C= =
LT cosC  .f104
cot C= 1 = 104
tan A 11
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iv) cosecC==—=
(iv) N

_ Hypotenuse 15
sinC  Perpendicular 11

cosec C=

By Pythagoras theorem, we have

(Hypoten use‘:-2 = (Perpen ﬂi::ular‘:-2 + [E!tase‘:-2

= Base = .j[Hypotenu sef’ — [P’er[::endi::uIar‘:-2

= Base = [15‘:-2 — [11‘:-2 =+j225-121 = /104



Perpendicular _ 11

sin C= =
Hypotenuse 15
0 O — Base _~104
Hypotenuse 15
- C:PEI’DEndicular: 11
Base J104
sec C= 1 = 13
cosC  ./104
R 1 :«fiﬂdl
tanA 11
tan C= s
(v)tan C= >
tanE=F'Erpenudln:l_ﬂar=i

Base 12

By Pythagoras theorem, we have
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(Hypotenuse)™ = (Perpendicular)” + (Base}

L

(Hypotenuse) = .J[Pe rpendicular)® + (Base)

1 12

tanC 5

cot C=

Perpendicular _ 5

s5in C= i
Hypotenuse 13
Base 12
cosC=———— =2
Hypotenuse 13

sec C= =E

cosC 12

cosecC = _l =E

sinC 5

(vi) sinazg

et Perpendicular =£
Hypotenuse 2

By Pythagoras theorem, we have

(Hypoten use}2 = (Perpen dicular‘:—2 + [E!Lasra‘_:-2



= Base = JlZHypctenuse‘:—z - [F"er;::ermdim,llar“:-'2
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= Base

Base 1
cosl= ———— =7
Hypotenuse 2

Perpendicular -3

tanB= 3
Base

1
=12

secB= =
cosB

1 1
tB= = —
i tanB 3

cosecB= 1 =Ll
sinA 3

" 7
(vii) cos A_E

Base 7

cosA——————  —_"
Hypotenuse 25

By Pythagoras theorem, we have

(Hypoten use‘:-2 = (Perpendicula r‘:-2 + [E!‘nase“:-2

= Perpendicular = J[Hypotenuse‘:-z - [E!tase‘:-2

= Perpendicular = [25‘_:-2 - [?‘:-2 = /62549 = /576

=24
. Per '
i pendlcularzﬁ
Hypotenuse 25
tar_”ﬂ,tzF'F-_rpEﬂdlt:ular =§
Base 7
sechA= z - %
cosA T
cothA= o
tan A 24
cosechA= e &
sinA 24

3
Wi tanB=—
(viii) =

tanB — Perpendicular _ 8
Base 15




By Pythagoras theorem, we have

- L2 - . Fy " R
(Hypotenuse)™ = (Perpendicular)” + (Base)

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

cot B= 1 = i3
tanB 8
T szerpendlcular _8
Hypotenuse 17
Base 15
cosB=——=_°
Hypotenuse 17
sec B= = = %
cosB 15
cosecB = i _ 1
sinB 8
(ix) sec p=15
12
e 1 Hypotenuse o E

cosB Base 1
By Pythagoras theorem, we have

(Hypoten use‘:—2 = (Perpendicula r‘_:-2 & [E!iase‘:-2

= Perpendicular = JI:H}"DCITZEH use)? — [E!iase“:-2

= Perpendicular = [15‘:—2 1 [12}2 =.225_144 = .f81

=1
. P '
cinB= erpendlcularzi
Hypotenuse 15
taHB:PETDEﬂdICUHI’:i
Base 12
cotB= - =E
tanB 9
cosecB=_—_ 15



Base _ 12
Hypotenuse 15

(x) coseccC = .10

cos B=

_ Hypotenuse _E
sinC  Perpendicular 1

cosec C=

By Pythagoras theorem, we have

. 2 r : 2 , )
(Hypotenuse)” = (Perpendicular)” + (Base)

= Base = ,f[Hyp::utenuse”:-z — (Perpendicular)

= Base = |\.'r1_ \:-2 — [1‘:—2 =J/l10-1=.9

Perpendicular 1

i

et Hypotenuse .10

e Base _ 3
Hypotenuse .f10

tan CzPerpendicuIar _1

Base 3

sec C= 1 =—‘1||:I
cosC 3

cot C= 1 3

tanA -



Answer 2.

a0

In AABC,
BC? = AB? 4+ AC?

= BC =+/AB? + AC?
= BC = 5% + 122

= /169 =13
AC =12units
BC = 13units
AB = Lunits
()sinB = Perpendicular 3 AC _ 12
Hypotenuse BC 13
Hypotenuse BC 13
Hypotenuse BC 13
Ijii}taﬂE!,}:F"erpendlcular_ﬂaE_E

Base _ﬁ_ 5



Answer 3.

an

In AABC,
AC® = AB? L BC®

= AC = +/AB? +BC?
= AC=412° + 5% = 144 + 25

= 13
AB = 12units
BC = Sunits
AC = 13units

. Perpendicular BC 5
A == = —_— = —
) <ar Hypotenuse AC 13

. Perpendicular BC 5
t ﬁl. = —= . Je=_=
agtan Base AB- 12
" Base BC 5
C == — = —- = —_—
it ros Hypotenuse AC 13
(i) cotC = Base BC 5

Perpendicular " AB 12



Answer 4.

. 3 Perpendicular
SinA ===
5 Hypotenuse

By Pythagoras theorem,we have

Iy \2 Iy . 1-2
= (Hypotenuse)” = [Perpendicular]

I '\-2 ) '\-2
= |Base|” = (Hypotenuse|

Iy 1-2
4 (Base)

A = ‘2
— (Perpendicular)

= (Base) = Jl’Hy.f[:J::|1:er1use‘:-2

= (Base)

Base 4
cosA=———— — =—
Hypotenuse 5

Perpendicular 3
tanA = =—
o Base =

Answer 5.
cgsﬂzizg

Hypotenuse AB
PR - IO . TR, .
(AB]” ={AC) +(BC)

= AC = (AB) — (BCY

=AC=yF -1=B-1=202

BC Perpendicular 1

sinA = = = _
AB Hypotenuse 3

tang = AC AC Perpendlmlar _2.3
BC Base

T 1 B Basg AC
tanA  Perpendicular BC

Answer 6.
i 8 Perpendmular

17 Hypotenuse

" , ]
—(Perpendicular)

—JF _F =B 5=J6=4

=22

Base = JliHypotenu se)” —

=177 _8% = ./275 = 15

Base _ 15

P e T
s Hypotenuse 17
Perpendicular 8
tant = = —
he Base 15
c::nse::ﬁ=.i=£
sing 8
17
E: = —_—
s cosé 15
t:::ntﬁ':i:E

e . \2
(Perpendicular)



Answer 7.

100 4 Base

Hypotenuse = -J[F"en::endicular‘:-2 + [Eiase‘:-2

= F % = {716 =55
=23

Perpendicular _ 3

A = —2-06
. Hypotenuse 5
cusﬁl:ﬂ:ﬂ:gg
Hypotenuse 5
cosech = _1 =E=1.66
sinA 3
secA:ngzl 75
Cos ]
cutA:L:ﬂ:133
n 3
Answer 8.
sinA =08 :E _E - Perpendicular

10 5 Hypotenuse

Base = J':HYDUtEﬂu se)’ — (Perpendicula rf

cosﬁzﬂzézﬂﬁ
Hypotenuse 5
e B Perpendicular :E o
Base 3
1 5
= == =1.25
cose S A=2
1 5
A= = =166
sec — =
1 3
tA = =>=0.75
= tanA 4



Answer 9.

Btans =15

= tanf = 15 _ Perpendicular
Base

Hypotenuse = J[Perpendicula rf:-2 + [E!Lalse‘:-2

=157 + &
— 775164 = /789
=17

Perpendicular _ 15

{y=nn = Hypotenuse 17
(ii)cote = L
tané 15
(iii)sin? 8 — cot? & = (sin# + cot8)(siné — cotd)
Ll [E _Euﬁ . Ei
17 T 15){17 T 15
. [225 - 135\”225 — 136\]
~ 255 )| 255
i [361” 89 | _ 32129
255)255) 65025

\ g,
\ 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
()2n<BAC _AB _BC_3x _ 5
tanZBAD BD BD X
AB
AB

cotZ/BAC_BC _BD _ x 1

cotZBAD AB  BC 3x 3
BD

(i)




Answer 19.

As PS is the median on QR from P.
.. Q5S=SR=>QR =2Q5

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

= PQ =3x

PQ
mtanzpsq @ PQ QR _20S _
tan/PRQ ~ PQ Qs “PQ QS

QR

qr
(“}tan/’I'SQ Qs _ QT QR X 2QS_

tanZ/PRQ PQ QS PQ QS 3x
QR

Answer 22.

2cost=7sng
sing 24

= =
cosh 7

= tang = ﬁ — Perpendicular
4 Base

Hypotenuse = \’[Perp endicular)” + (Ba se}2

= /576 + 49 = /625 = 25

Perpendicular N Base
Hypotenuse  Hypotenuse
= 24 7 _24+7 31

25 25 25 25

Sing L+ cosdé =

Answer 24.

BtanhA =15

15 Perpendicular
Base

= tanA =

Hypotenuse = J[F"er;::enuiicular‘_:—"2 - [E!iase":-2

=225 4+ 64 = /289 = 17

SR — R — Perpendicul ar Base

Hypotenuse - Hypotenuse
15 8 15-8




Answer 25.

Jcosh—4dsind =2cos8 L sind
= 3cos8—2cos8 =sing L 4sing
= c0sh =5sing

i sing _ 1
cosf 5

1

= ftant=—
o

Answer 26.

If Scose =3

3 Base
= s ==

3 > Hypotenuse

Perpendicular = J[Hypﬂtenuse”}z — [E!iase“:-2

- Perpendicular 4
sing = — 5

Hypotenuse 5
4o0s6—sint _**5"5_ T 5_5 _4
2cosg +sing EKE—E 6.4 10 5

Answer 28.
S5tane =12
= tané = E L Perpendicular
Base

Hypotenuse = J[Perpendicula r‘_:-2 - [E!‘rase‘:-2

=144 + 25 =169 =13
Perpendicular 12 Base 5

o Hypotenuse = Hypotenuse 13
5 12 3 5

_ 2sine—3cosé _“*73"""73 _24-15_9 _.

4sin® —9cosé 4 12 > 48-45 3
®—=—9x—

13 13



Answer 30.

coth =

Gal =

1 1 Base

S otl=——_ =_— =
tané ./3 Perpendicular

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

; el
=J(\3) +1=B+1=2
Base 1
cosf=———— =_,
Hypotenuse 2
— Perpendicular :E
Hypotenuse 2
 cp?
T::ushr::‘:.ﬁ.r:—:L C?SEE':E
2—sin“g >
' 2 1 1 3
1—cos”s _1—(cose) 4_234_3
2-sin’e 2_(sing)® _3 2 5
& 4 4
Answer 31.
cusecﬁ:13:§
20 20
. 1 20 Perpendicular
sing=_—— =" =

cose® 29 Hypotenuse

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

= (297 — (20)* = 841 —400

=441 =21

Base 21

cosf=———" = ——

Hypotenuse 29
Toshowia—and +asi 3

1+sing+coss 7
| .20 21
1—sin6 4 cos6 26 ' 29
1—sinﬁ—msﬁ_1_§_£
29 29
_29-20+21
T 29420+21

30 3

70 7




Answer 32.

btans =a
a
= tand = _
b
! 6+sinG
Consider 2237 T 5NY
Cos8 —sIing
Dividing the numerator and denomin ator by cosé, we get
sing
cosf+sin® _ ~ " cpzp 1+ tand
cosf—sing , sin  1-—tansg
Cos6
a b+a
1_5 b _ (b+a)
12 b-a [pb-g
b b
Answer 33.
acoté=b
= :::::utﬁzE
a
= tank = i —,a
coté b

asin—bcos® _ a? —b?

asing ~bcoss 32 Lp2

asing —bcosé

asind ~bcoss

Dividing the numerator and denominator by cos6, we get

sing

asiné—bcoss am—h __atané-b
asing +bcose S 5ine ~ atand +b

Cos8

To prove:

Consider




Answer 34.

coth =7
- 550 _ 7
sing
base hypotenuse
hypotenuse perpendicular — 1
_ base =£
perpendicular 1

Hypotenuse = \([perpendimlar‘}z + [Base}z

_2J_

ooseczﬁ —sec?s 3

Tosh =
i yrp— T
hypotenuse P [ potenuse
cosec® —sec?f perpendlcular base
cosec®® +sec?f hypotenuse i fhypotenuse
perpendn:ular base
24—] _[24—] 8 8 56-8
_ T 7 z
~ 8 8 56+8
242 202 =
22y 1 +22 1 'y =5
. 3
4
Answer 35.
12cosech =13
::u::osecﬁ_E
2
12 Perpendicular
= &8inf=_==
13  Hypotenuse
= Base = Jnypoten use‘:-2 — (Perpendicular)
= =.169-144 =25 =5
cosﬁ——Base —i
"~ Hypotenuse 13
Perpendicular 12
tan® = ===
an Base 5
sin® & — cos? & 1
Mow :
2sindcos?  tania
)
_13) i3] 1
2[12 [5 ] E‘-z
13/l13] |3
144_ 25
_169 169, 2°
20 144
169
119 25 595

12[! 144~ 3456



Answer 36.

13
th = —
e
cosé 13
= - =" R,
sing 12
base . hypotenuse _ 13
hypotenuse ~ perpendicular 12
base 13
= =_"

perpendicular 12

Hypotenuse = Jliperpendicula rf + [E!iase“:—"2

= J(12)° + (13 = JIAA £ 165 = 313

3 12 . 13 312 312
2sinfcosd ¥313 313 _ 313  _ 313
cos® 8 —sin® 8 13 12 ¥ 169 144 25
[\,‘313] _[n.."313.] 313 313 313
312
25
Answer 37.
5
sec;ﬂa_:I
:msA:il Base

5 Hypotenuse

Perpendicular = J[Hypotenu se‘_:-2 — [E!iase“:-2

—./25-16=/9=3

Perpendicular _ 3

A — _ A
= Hypotenuse 5
Perpendicular 3
tanA = =—
e Base 4
3sinA—4sin®A 3twnA—_tan° A
To show : —
4c0s A — 3cosA 1-—3tan®A
2|2 o _to8
LHs — 3sinA—4sin’A _ "15] 15) _ 57735

4m53A—3m5A_ 4"3 4"_25‘5_E
Ye| -3l5| 125 5



225-108

T 117
- 256-300 -44
125
i B0 S
R.H.5=3taﬂﬁl_taﬂ AZ 4] 14 _4 64 _ 64
1—-3tan® A 39 (.27 16-27
1—3[3] 16 16
117 16 117 1 —117

X = ¥ =
64 -11 4 11 44
= LHS =RHS

Answer 38.
. 3

El = —

sin a

Perpendicular _ 3

Hypotenuse 4

Base = .J[Hypotenu sef:-2 — (Perpendicula rf

=16 -9 =147
cosed = —
3
coto = Base V7
Perpendicular 3
Hypotenuse -
b=t =
i Base B
2
To prove cosec’® — cot® =£
sec’s —1 6
— 2
3 -5]
Jccseczﬁ— ot’s _ 13 |3
secs —1 [4F 5
| 17 -
6 7 [6-7
_ (9 9_|_9 _|s
16, 4I16=7 49
7 7 7
__f7_
49 Y9 3
i




Answer 39.
17
A=—"
sec 3

:-::::usﬂa:E Base

17 n Hypotenuse

Perpendicular = ,j[Hypotenu se‘_:-2 - [E:ususe‘:-2

= (177 —(8)* = 28964 = /225 =15

Perpendicular _ 15

o _15
a Hypotenuse 1.y
Perpendicular 15
tanA = ==
e Base 8
3—-4sin®A  3-—tan’A
To prove: 5 = 5
dcos“A-3 1-3tan“A
2
3_4{51 5_900 867 -900
LHS — 3 —4sin® A » 17) _~ 289 __ 289 _ —33 _ 33
e e © = g 2 256 . 256-867 611 611
4[§| -3 289 289
2
3_[§ 5_225 192-225
T I _3tEntA 157 ;_675 64-675 611 611
1_3[§. 64 64
=LHS =RHS5
Answer 40.
3tane =4
=;~tanﬁ=il= Perpendicular
Base
Hypotenuse = .J[Perpenclicular‘:-z - [Base‘:-2
=47 + (37 = J16+9=425=5
Hypotenuse 5
s P it
- Base 3
o Hypotevuse =E
Perpendicular 4
R — ysech —cosech 1
Jsecs +cosed A7
5 5 [20-15 5
Jfsect —cosedd Y3 4 _ 1z ﬁ_\ﬁxﬂ_\ﬁx V12
20435 12 BT

Jsecﬁ—casecﬁ_JE_E _ch:—15 35
374 12 12

SE



Answer 41.

T Perpendicular
n

Base

Hypotenuse = .J[Perpen dicula r’:-2 + (Ba se‘:-2

= m? +n?
: m
sinf =
m? +n? |
n
CoSh = | ——
m? 4+n? |
- 3
.msing—ncosd  m~ —n
To show: : = — 5 -
msing +ncosd m° +n
m L n i
msing —ncosg __u"mz—nzf. __«J’mz—nz_.
msing +ncosé i n ‘
m 4n
,_ulrmz +n? ) ,_xfrmz 4n? )
e —n?
- m2 — 2 ) I
m?+n®  JmZin?z m?+n?
m® +n?
_mP —n?
— 3 2





