Trigonometric Ratios of Acute Angles

14.01 Right Angled Triangle :

In previous chapters we have studied about the triangle in which one angle is right angle,
such triangles are called right triangles. Fig. 14.01 1s a night triangle m which £# 1saright
angle. The side opposite the right angle is called hypotenuse.

Hence in right angled triangle A4R¢C, AC 1s hypotenuse. 4
Regarding other two angles ofthe right angled triangle, the side
which makes angle with the hypotenuse is called base or
adjacent side and the side opposite to this angle is called
perpendeicular. InFig. 14.01 tor 2 | side CB isbase AB s 90° [

perpendicular. Similarly for £ 4 side AB isbase and side BCis ¢ Fig. 14.01
perpendicular. In right angled triangle the angles other than the
right angle are acute angles. The relation between the sides of'a right triangle is "Square on
hypotenuse is equal to the sum of squares on other two sides" known as Baudhayan
Theorem. In briefthe above theroem may be read as
AC? = 4B* + BC”?

Clearly if out of three sides A5, B, and AC’ two are given then third can easily be
obtained.
Example 1. In right angled triangle ABC give the names of

sides corresponding to angle & and ¢ . 4
Solution : In AABC , LR isaright angle, so AC is hypotenuse, &
Now forangle & BCis base and AB 1s perpendicular. Similarly for

angle ¢ side AB isbase and side BC1s perpendicular. g 000
Example 2. Intriangle ABC, 2£1 isrightangle. fAB=4cm - B

and AC=5c¢m then find BC, Fig. 14.02
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Solution : Draw rough figure of A ABC as per the given specification.
ZB=90°
AC =5 ¢m

AB =4 om
From Baudhayan theorem

AC? = AB* + BC?
or (5)° =(4)" +BC?

4 cm

or BC?=25-16
or BC?=9
Hence B(C =3 cm.
14.02  Trigonometric Ratios of an Acutre Angle :
Inright angled triangle the ratio of any two sidesis called trigonometrical ratio.
Let triangle ABC be a right angled trianglein which £ 4B isarightangleand LZCAB =6
then

Fig. 14.03

Perpendicular  BC

— =sined or gin 4
Hvpotenuse  AC

(1)
Inbrief sine @ 1swrittenas sin &

. Basc .
(i1) Hypotenuse  AC

=cosine? o cos@

Inbrief cosinc @ oriswrittenas cos@ .

'
(iit) W = jg) =langent 7 or tan & Hypolenuse %
Inbrief tangent & 1swrittenas tané E&’
Base B 0 90°7] &

(iv) m v cotangent & or ot & A Basc B

Inbrief cotangent & iswrittenas cot& . Fig. 14.04

Hypotenuse AC
Base

=secant & or sccd

Inbrief sccant € 1s written as sce@ .

Hypotenuse  AC

(vi) Perpendicular  BC =cosecant - or cosec 6

Inbrief cosecant & iswrittenas cosec & .
Note: (1) Suppose the revolving line AX moves in anticlock wise direction keeping the vertex
A fixed and makes an acute angle ZXAP =8 . Draw perpendiculars CB, (;B, and

(', B, tromthepoints € ¢, C, respectively onA4X.
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We find that the triangle CAB, C,AB,, (,AB, etc. aresimilar. Theretore
BC B, BC,
AC AC, AC,
AB AB, 4B,

cosf=——= = =--
and AC T AC, 4G,

sing =

From this we observe that the value of siné or

cos& remains unchanged in every case, i.e. these
values do not depend on the position of the point # on
the revolving line. Similarly the other trigonometrical
ratios also do not depend on the position of point Pon 4 B B B, X
the revolving line. Fig. 14.05
Hence the trigonometrical ratio depend on the

acuteangle @ not onthe size of the right angled triangle. Since for every acute angle 8 , the
value of the trigenometrical ratio 1s unique, therefore, trigonometrical ratios are also called as
trigonometrical tunctions.

W

(1) sin &, cos@, tan 4, ... doesnot meanthe multiplicationof sin or cos or tan or ---
by 6
je, singd#sinxd

cos@ #cosxd

tan g = tanx &
(11) Trigonometrical ratios of any positive acute angle are always positive,

Illustrative Examples

Example 3. In triangle ABC angle B is a right angle, find all trigonometrical ratios
of the angle A.
Solution : From Fig. 14.06, side AC 1s hypotenuse and side oppositeto 4 is BC .
Thereforein A4B( side AR 1sbase, B s perpendicular and AC"1s hypotenuse.

Perpendicular _BC

sin 4 =
o Hypotenuse  A4C
cosA = _ Base _ A—li <
Hypotenuse AC
(un 4 = Lerpendicular_ BC
Base AB
col A Base i 4 - -
L B
Perpendicular  BC Fig. 14.06
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Hypotenuse _ AC
Base  AB

sccd=

H N
cosec 4 _Hlypotenuse _ AC

Perpendicular BC

Example 4. In triangle ABC angle Cis a right angle and AB=25cm and
BC =24 cm then find all trigononmetric ratios of the angle A.
Solution: . AABC is a right triangle.

©AC AR B

= J(25) —(24)’ A
=+/49 '%&\
B
=7 cm
90°
\ BC 24 B :
sin A= B:? 24 WA ¢
. Fig, 14.07
AC 7
cosd=—=—
AB 25
BC 24
tanAd=—=—
A 7
AC 7
cot A= =—
BC 24
AB 25
sced=—=—
AC 7
AB 25
cosecA=—r=—
BC 24

) 3
Example 5. If sin@ = 5 then find remaining trigonometrical ratios of & .

: 3. . .
Solution : We draw aright A ABC where siné = 3 (Fig. 14.08)1.e., perpendicular AB and

hypotenuse AC are intheratio 3 : 5. Let AB =34 and A’ = 5£, where £ > 0, which is
proportionality constant.

Hence form Baudhayan theorem

BC? = AC? — AB? =(5k)” —(3k) =16k
BC = +4k
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Hence angle @ i1san acute angle, therefore BC will be positive.

A
BC =4k
T : 5k
cosE}:B(' :%:i 3k
AC 5k 3
0
3 3
tng = A8 2 3 ¢ B
BC 4k 4 Fig 1408
coté = & = ﬁ = i
AB 3k 3
¢ 3 3
sect = = 5 =2
4
&3 5
cosced = — :ﬁ:i-
3k 3
13 1-tané
Example 6. If sec = — then find the value of - .
12 1+tané
13
Solution : Draw a right angled triangle ABC where sec8 = e (Fig. 14.09)
1.e., hypotenuse AC and base BC areintheratioof 13 : 12.
Let AC =13k, BC= 12k, wherek > 0, which s proportionality constant.
Hence form Baudhayan theorem
AB® = AC* - BC* = (13%)” - (12k)" = 25k° 4
AB =25k 13
Sinceangle & isan acute angle, therefore 45 will be positive.
AB =53k 0
5 AR 5k 3 O 124 B
tanf=—"="—"—=" .
an 2 12 Fig. 14.09
3
I-tané 12 7
S
+tan 1+ 17
12
sin A4
Example 7. If cosec A =2, then find the value of cotA + .
1+cosA

2
Solution: ' cosccA= T

Draw a right angled triangle ABC in which hypotenuse AC and perpendicular BC are
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intheratio2: 1 (Fig. 14.10).
Let AC=2k, BC=k
where k>0, 1s the proportionality constant.
Hence trom Baudhayan theroem

AB*=AC*-BC*

or AR =(2k) —k* =3k

¢
or AB = J_r-\/gk
Since angle A 1s an acute angle, theretore A8 will be positive. 2k ‘
AB =3k g
sinA—BC—i—l 4 : P
TAC ok 9 Fig. 14.10
AB 3k 3
osd=——= =
AC 2k 2
AB 3k
ld=——= =3
cotd == =3

Now

1
cot A+ sin 4 _ 342

l+cos A £
2

:'\/§+?_7\/§2:\/§+2—\/§:2
& ()

Exercise 14.1

1. Itin AABC , ZA=90°a¢=25 cm,» =7 cmthenfind all the trigonometric ratio of
ZB and £C .
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2. Ifin AABC , ZB=90° a=12 cm,» =13 cmthenfindall the trigonometrical ratios
of /4 and £C .

. 1
: -2 : sin Acos 4 =——.
3. If tan 4 = V2 - 1 thenprovethat B

, 1
4. IfsinA = 3 then find the value of cos Acosec A +tan Asec A .
3 .. ] . .
5. If cosf = 7 then find all the remaining trigonometrical ratios.

. 3 cosec A
8. It cos A=— thenfindthevalueof ———— .
13 cos A +cosec A

5sin& —3cosd
7. If Stan @ = 4 thenfindthevalueof ———
sin@+2cosé

]
8. In AAMRC,2C=90° and if cotd=+/3 and COtH:ﬁ then prove that

sin dAcos B+cosAdsinB=1.

sin 4 +cos 4
9. If 16cot A=12 thenfind thevalueof —— .
sin 4 —cos 4

10. InFig 14.13, 4D =DB and £B=90° than find thevalue of the following :

(1) siné&@ (i1) cosf (iii) tané&
/ 1
X T
/ n A
7 l
C _ B
Fig. 14,13

14.03  Relation between Trigonometic Ratios :
In any right angle triangle OMP, PM is perpendicular, OM is base and OP is
hypotenusetorthe /g .

() sinfcosecl=1
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PM

] 9 = — -
sin OP (1)
op
9 = -
and cosec oy (2)
Multiplying (1)and (2)
siné- cose.::t%’—m O—P= P
OF PM

ie, sinfcosectd =1

= sind = !
coscc d
0 M
or cosccld = —
sin Fig. 14.14

Hence sing and cosecd arereciprocal of eachother.
(il) cos@-sccf =1
FromFig. (14.14)
C%{):iBase =Oj - (3

Hypotenuse o7

and sop=DBOEEE_CL ()
Multiplying (3)and(4)
cosd- secB—O—M O—P:]

oF OM
e, cosé-secd=1

> sceld= !

secd cosf

Hence cos8 and secd arereciprocal of each other,
(ili) tan@-cot@ =1
FromFig. 14.14

= cosf =

Perpendicular _ PA/

tanf= Base Af - )
Base g
and  col0= Perpendicular Y (6)
Multiplying (5) and (6)
tanﬁ-cot@—% OM _
OM PM

fe., tanf-cotf=1
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= tan O = or cotfa’:L
cot tan &
Hence tan @ and coté arereciprocal of each other.
sin &
iv) tanf =
(iv) cosf
Fromequation(1)and (3)
PM
sin0 O _#M OP _PM _Perpendicular _ -
cos) OM —OP OM OM Base
or
ie. tand= sin &
cos@
&
(v} cotd= C?S
siné
From equation (1)and (3)
oM
cosé op OM or  OM Base
o o Y _otf
sn0 M 0P PM M Perpendmllar
op
cosf
.., cotl =
he sin &
(v1) sin” @+cos* @ =1
From equation (1)and (3)
. )
sinﬁzy ud 0059:%
or r
Squaring and adding
sin” @ +cos” 4 = ML [OM
or aor
PM*+OM?*  OpP*
= 5 =— =1 trom Baudhayan theorem (Fig. 14.14
op* op* [ R (Fig. 14.19)]

(vil) 1+tan” & =sec’ 8
FromFig. 14.14

PM
tan8d =——
OM
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PM?*  OM? + PM*

l+tan®@=1+"—>7'= .
OM OM *

_op*
OM?

[From Baudhayab theroem]

OpP
| sect = o Fig. (14.14)]

or 1+tan? 8 =sec’ §
Aliter:
We know that

sin® 8 +cos-6 =1

Dividing both sidesby cos’ &

(sinBTJrlz 1

L cosd cos’ @
= tan® @ +1=scc’ @ [ sin & =tané, = secf?}
cos B cos B
(viii) 1+cot’ 8 =cosec’ &
FromFig. 14.14
7
coté = %
PM
2 PMT+OM?
o1 LL]] A 20N
PM
or? .
= o2 (from Baudhayan theorem)

or
2 .. _ .
= se- @ | v eosccd =—— from fig. 14.14
COSCe ( M z ]
Aliter:
We know that
cos & +sin‘ =1
Dividing both sidesby sin® &
( cos8 1
: J +l=—
L SIn & sin” &
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_cosf

—  cot’f+1=cosce’ P [ - =cotf, —
sin @ 51N

:cosccé’]

Note: (sin 9)2 is always written as sin” & and same is read as'sign square theta'

ie., (Sil’l 9)2 =sin’ @ #sinH?
Other trigonometrical ratios are also to be treated in the same manner
Illustrative Examples

5
Example 8. If cos& = 3 then find the value of siné&, tané with the help of

relations between the trigonometrical ratios when & is an acute angle.
Solution: Weknow that
sin® @ +cos” @ =1

;

Putting cosé = —

13
- \2
sin29+(ij ~1
13
25
s 2
sin“f=1-——
= 169
144
s 2
sin“f =——
= 169
. 12
—  sinf=t—
13
. 12 )
— smé’:E (- @ 1sanacute angle)

tan 6 = sing _ ]FZ{-']J l'-
cos@ 513 5

Example 9. If tang@ = /3 then find all the trigonometric ratios using relations

hetween the trigonometric ratios, when & is an acute angle.
Solution : we know that

1+tan” 8 =sec’ &

or 50029:1+(\/§)2

=1+3=4
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= secd=12
or  secd=2 (-- @isanacuteangle)

1 ]

cosf = =—
secd 2

Now sin@ =tan&-cos#
, 1 3
sin@=+3- ==

= 3 R

_ 2
sing (\gz) NER

cosecd =

colO:L:i-
lan & ﬁ

Example 10, If cosec A=+/10 then find cot A,sin A,cos 4 using the relations
between the trigonometrical ratios, when & is an acute angle,
Solution: Weknow that

1+cot” A4 =cosec’ A
=  cot’ A=cosec> A—1
2
- cotZAz( 10) 1=10-1=9
= cotd=3 (- @isanacuteangle)

sin 4 = =——
Now cosecA 10

and cosA=cotA sinAd
| 3

ol
= A = —

NI

17
Example 11. If sec8 = 3 then find all the trigonometrical ratios with the help of

relation between the trigonometrical ratios, when & is an acute angle.
Solution: Weknow that

1+ tan® @ =scc’ O

or tan~ @ =sec’ 8 —1
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\2
or  tan? ezf%J -1

N
28964 225
64 64
13 .
= tan& iy (- @1sanacuteangle)
coté = L :E

tand  (158) 15

cosf = L ——1 —E-
and secd 178 17

Now siné =tan&cosd

15 8
T8 17
RE
17
and cosecd :m:%z%,
v
a*—p?
Example 12. If sin& = Ry then find the value of cos@ and tané using the

relation between the trigonometrical ratios, when ¢ is an acute angle.
2 2
. a —h
Solution: sinf=——-
a“+h
Now sin® @ +cos” 6 =1

= cos’@=1-sin"8
(o)
(a'2 +b2)2
(a2 erz)2 —(a2 —b2)2
(a'2 +b_2)2
4a*h*
r +b2)2

or cosf=1-
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2cth
(.f:;"2 +52 )
2ab

or cosl=———+ (.- gisanacuteangle)
(a‘ +b‘)

= cosd=+=

o
sind a® b _a-b”
cosd [ 2ab ]  2ab
a’ +h°
Exercise 14.2
Solve with the help of relation between trigonometric ratio [Q. 1 to 10]

Now tanéd =

Lh

1. If cosec A = — thenfind thevaluecot 4,sin 4.cos 4 .
. 20 . ,
2. IftanAd-= ol thenfind the value cos A4 and sin4
3. If sin 4 :; thenfindthevalue cos 4 and tan A4
5
1 . . . . .
4. If cos B =— thenfind remaiing trigonometric ratios.

]

5. Ifsind= 1% thenfind the value cos 4 and tan 4 .

. ]
6.  Iftan 4=~/2 1 thenprovethat sin Acos 4 = —

242
7. If tan A =2 thenfindthe value scc Asin 4 +tan® A —coscc 4 .

dtan & —5¢cos8

. 4
8. It sin & = — then find the value
5 secB+4dcoté

1
9. Ifcosd NG then find the value sin@ and cot8 .

10. It sec#=12 thenevaluate tan &, cos& and siné .
14.04  Trigonometric Identities :
Such trigonometric relations which are always true for the angles involved and for those
angles for which trigonometrical ratios are defined are called trigonometric identities.
Therelations defined in article 14.02 and 14.03 are the true for all values of angle g .
Thus these relations are called basic identities.
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In trigonometry all relations are not identities, for example sin 8 = cos# 1sanequation
becausethis is not true for all values of 8 .
To prove the trigonometrical identities one should take care of the tollowing points :
(i)  Alwaysstart formthe difficult side of theidentity and making use ofbasic identities and
tind second side of the identity.
(ii) Iftheidentity contains the trigonometrical ratios thenit is always better to convert these
ratiosin term of sines and cosines
(iii) Ifthere existsany radical signthen it should be removed.
(iv) Insome problemswe may use rationalisation.
(v) Ifitisnot possible to obtain one side formthe other then simplify boththe sides as far
as possible and prove themidentically equal.
Illustrative Examples
Example 13. Prove the identity :

(secO +cosO)(secO —cos0) = tan? 0 +sin? 0.
Solution: LH.S=scc’0—cos 0

rscet@=1+tan’ @ and

:1+tan29—(1—511126’) , "
cos“f=1-sin“8&

=tan” 0 +sin” 0
=RH.S
Example 14. Prove the identity :

(cosec & —sin 6’)(sec & —cos 6’)(tan & +cot 6’) =1.
Solution: LH.S =(cosccd —sin8)(sccd —cosd)(tand +cotd)

1 o0 1 sin®  cosd )
= —smBJ —cosé + J
sin & cos B cos@ siné

(converting all ratios into sine and cosine ¢

_(l—sinzﬁ 1—cos® & (sin29+coszﬁ
\ sin & cosd \ sinfcosd

_00529 sin” & 1

~ sin@ cosé sinfcosd
=1

=RHS

(Usingbasic identities)
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Example 15. Prove the identity :

\/se:t:2 @ + cosec” @ =tané +cot @ -

Solution: LH.S = \/sce? @ +coscc? @

- \/(] +tan® 9) + (] +cot’ 9) [use oftrigonometricidentities]

:\/taJ126’+2+cot26’

—Vtan® @ + 2 tan @ cotd +cot’ [ tandcotd =1]

= /(tan & +cot 9)2

=tan & +cot &
=RHS
Example 16. Prove the identity :

1+ cos8
oSy _ cosecd +cotd -
1-cosé&

Solution: Toremoveradical sign multiplying numerator and denominator by /1 + cos @ In
the L. H.S.

LIIS. :\/1+0059le+8059
l-cosé 1+cosé

(1 +u::-<:J5(9)2

2
l-cos“ &

2
- m ['.'1—cos'26’:sin'2 9]
sin- &

_l+cosf

sin &

] cosé
+

sinfé siné

=cosecH +cotd

=RH.S.
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Example 17. Prove the identity :

M:'I—ZSecétanBJthanzé-
secd +tan 8
1 _sin@
Solution: LHS. =—<tos@ cosé
1 +sm6‘
cosd cosd

l-sind c¢osé
= X

cosf@  1+siné

_l—sim9
" 1+sing o)
RIS —1-2- 1 _5m9+2_5m:9
cos@ cosd cos~ 4

3 cos” @ —2sin@+ 2sin’ &

7
cos &

(c.os2 8 +sin> 9)— 25in6 +sin’ @

B
cos™ @

3 1—2sin& +sin’ &

l—sin” &

~ (1-sin (9)'2
 (1-sin@)(L+sind)

_1-sin@
14+5in &

Fromequation(1)and(2)

LHS. =RHS.
Example 18. Prove the identity :
1 1 1 1

secd —tan& cosé :cost9 secd +tand
Solution: Onrearrangingboththe sides
] 1

+ = = 2secd
secd —tand  sec& +tand cosé
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_ sccf+tand +sccd —tanf
Now,LH.S. (secd —tan @) (secd +tan &)

B 2sect
sec? - tanZ @
3 2sccd
Cl+tan?d—tan o
=2scel
=RH.S.

Example 19. Prove the identity :

sec® 0 —tan® 0 =1+ 3tan> 0 + 3tan* 0 -
Solution: Weknowthat

at -b :(a—b)(a'2 +ab+b2)

[}

Now, LH.S. = (scc2 6’)3 - (tam2 6’)

= (sce” 0 tan” ) (scc” 0 +scc” O tan” 6 + tan* 0
=(1+tan? 0 - tan® 0 ) {sce? 6 (scc” 0 + tan” 0) + tan* 6}
=1-{(1+tan@)(1+ tan” 0+ tan” 0} + tan* 6}
~(1+tan*6)(1+2tan” 8) +tan" 6

=1+3tan’ & +3tan* O
=R.H.S.

Exercise 14.3
Provethe following identities :

1. cos&@-tan & =sin &
2 (1 —sin® 6’) tan” @ =sin” @

cos® O

+s81n & = cosec?

sin
4. (51116’+<:056')2 +(sint9—cos€)2 =2
5. cosce® @ —cot® 8 = 1+3cosce? Hcot’ O
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6. sin’ @cosf +tanfsiné +cos” 6 =sechd
7. cosd +- sin @ =sin@+cosd
l1-tan® 1-cotf
8. cosect N cosect C95ec? B
cosec—1  cosecd +1
9 sin & __l+cos€
' l—cosé  sing
10, siné +1+F059::2mmcc9
1+cos@ sin &
T l1-sinf 1-sind
' V1+sind cosd
12. Secg_+]::cot9—%coscc9
secd —1
(coseczé-—])
13 ¥ 7 —cos8
cosceld
14, (l+cot@—cosccd)(l+tand +sccf)=2
) {Importants Points]
1. Innghtangled triangle
X P icul Base
(i) sin = Lerpendicular (i) cos H=——2__
Base Hypotenuse
Perpendicular Base
(i) tan & —-ependienat (iv) cot =
Base Perpendicular
Hypotenuse Hypotenuse
(v) sec g =-YPOIENUSE (vi) cosec 6::———29———7————
Base Perpendicular
sind cosf
iy tan 8= ii) cotf =
2 W cosf (i) sin @
1) cosccé = iv) sccé =
(i) © sin & (iv) se cosf
3. sin*@+cos’f=1
4. 1+tan® @ =scc’ @
5. l+cot® 8 =coscc? &
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L

Miscellaneous Exercise 14

If tan @ = /3 thenthevalueof sin? is :

] NG 2
(A3 B) — © 7 (D) 1
If sin@:% thenthevalueof tan @ 1s:
5 12 13 12
(A 3 B) 3 © 3 D) 7
If 3 cos 4 =sin 4 thenthevalueof cot 4 is :
1
(M) 3 (B) © 7 (D) 2
6
5 12
In given A ABC the valueofcot41s
A 13 B
o 2 N . NSE
C 2 A
0
Ingiven A ABC the valueof tan@ 1s : 1
5
B
A B : C = D :
(A) 2 (B) 5 ( )Jg (D) 3
C
v ¢
Ingiven AAB( thevalueot coseca s : : X
A . B
Ay = B) < o) = D)~
(A) ~ ®) ~ © - ®)
Thevalue of sin® 30° +cos? 30° is
(A) 0 (B) 2 (C) 3 (D) 1
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11.

14.

15.

16.

2

359 18 ;

The value of cosec” 55°— cot ,
(A) 1 (B) 2 (C) 3 (D) o

20 .
Ifcotg = 1 thenthe value of coscc g 1s :

Rl B 20 o2 oy 2L
()2[] ()29 ()21 ()29
Ifin AABC |, ZB=90° ¢ =12 cm a=9 cmthenthevalueof cos (i3 :
A 3 B 3 C 3 D 4
( );- (B) 1 (C) 3 (D) 3
The value of (scc 40° + tan 40°) (scc 40° — tan 40°) is :
(A) -1 B) 1 (C) cosd0° (D) sin40°
1
Thevalueofm 15
cotd cotd
(4) cosd—1 (B) cotd —cosecd
(C) coscch —cot8 (D) coté
scAd-1
Thevalue of B¢ — 15:
sccAd+1
l+cos A cosA—1 l—cosA cosA—1
(A) 1-cos 4 (B) l+cos 4 (©) l+cos 4 (D) l-cosA
The value of cot? & — — S 18
sin- &
(A) 2 B) 1 (€) 0 (D) -1

4]
If cosecd =70 thenfindthe value of tan @ and cosé .

Itin AABC |, /B isrightangleand AB =12 cmand BC =35 cmthenfind the value

of sin A.tan A.sinC and cot( .

3 sinf@ —cot #
If cos@ == thenevaluate ————
5 2tan @
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19.

20.

21,

22,

26,

27,

28,

29.

scch

21
If cos@=— th | —_—
29 then evaluate ond —sind

Using relation between trigonometric ratios prove the following [Q. 20-24].

I tan 0= thenevalugte S50 2908
=3 thenevaluate 7 - ——— .

b cos@ +sinf
If cot@ =— thenevaluate

¢ cos —sin P
sin A
If cosec A =2 thenevaluate cot A+ —— .
l+cos A
. 1 l-cos’8 3
If col @ = —= thenevaluate ————=—-
\E 2—sm g 3

. 1
IfsinAd= 3 thenevaluate cos Acoscc A +tan Asce A .

Provethe following [Q. 25-27]

-\/5ch A+cosce’ 4 =tan A +cot A

. M
1+secd sin” &

secd  l—cosd
tan A +secA-1
tan A—sec A+1
Prove the followingidentities [Q. 28-29]
tan ¢ + tan S
cota +cot f#

=tan 4 +sec A

=tanctan f

tan &

Vl+tan® @

Provethefollowing [Q. 30-35]

cos*@—sin*d=1-2sin’8

siné =

sec” & —cosec’ @ =tan” 8 —cot’ &

sind—sinB cosd-cosB

+ =
cosAd+cosB  sinAd+sinB

2

(sin A +C-OS€CA)2 +{cos A+secAd) =tan” A+cot’ A+7
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10.

tan4+sceA-1 1+sinA

tand—sccA+1  cosA

Answers
Exercise 14.1

. 7 7
sinB=—, cosB=— tan B=—
23 5 24
25 25 24
coscc B =—, sccB:—D, cotB=—
7 24 7
sin(T:%, cos( :i, tan(ﬁ':&
25 25 7
3 23 7
coscc{' = —, sccC :—3, cot('=—
24 7 24
3 12
sind =— cosA:i, tand =—
13 5
3 13 3
cosced =— sccd=—, cotd=—
5 12
c . <
sinC:i, c-os(i':g, tan (" = —
13 13 12
13 13 12
coscel = —, scc(:—s, cot(’=—
3 12 3
3
2W2+2
3 15
sinf =— tané?:?, cosecl = —
8
secf=—, cotd=—
15
169
229
3
14
7
a BT — a
(i = = (1) =~ = (i1 >
) NITEE ( Jab® =3a® )2- h
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10.

13.

15.

18

Exercise 14.2

3 : 3
cotd=—, sinA:i,cosA:T

4 5 3
cosAd=—_sn A:E

29

f.:-osA:i.‘[anA:i

3 4
sin B = 2ﬁ, tan B =2+/2. cot B :L,

3 22
3
sec B =3, cosecB=——
232

cosA:E, tanA:_i

13 12
12-45

2

!
2
sinO—L cold =1

\/53

cosé :%, sin & :g tan @ :-\/§

Miscellaneous Exercise 14
@) 2 @A) 3 €y a B) s (D)
(D) 8 (A) o (C)y 10 (A)y 11 (B)
(C) 14. (D)

44} 9 5 5 1 3
tan8=—, cosfd=— 16. —. - "--7<
9 41 13712 13712
E 20, 3 21 bra 22, 2 24 16\/§+3
" 160 ' " h-ua ' ' 8
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