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T"iﬂoname frj:_ The wword

Trigonometry has been dert ved Frorm three

Gireek words: Trei(three), Groni (qr'ujles)
and Metron(mea:uremcnt‘). S i means

@ ' .
measurement of trianjie

Units of Measuvres of
Angles
Aﬂg |e_:- Two rays .
starti™) point form ©

iniHG\ side am
side.

uith o comment
aﬂgle.

1S CQ"ecl

* Anjle amme
letters o& (alpha), B ( beta), Y(ﬁzgg\f“é\)ﬁ'{
6 ({heta) ete. ( see f-njgr'iﬁ),
v al side
_ " a
P clock-wise

Anti-clot K R
ok wise ro!‘.nbfaq\x S
P\
d% T T

PR L
Ini Balside A

neasurements for anqgles: Degrees
and ROCII'GI"IS.

Sex.agesimal SjStem
('Degree, Minute and Second)
(BMS

which one cwnFle

Sjsl:ern l'ﬂ.
te revolulﬂ'ﬂf" 15
cach part S

ks

ooded into 360 portes y
A“; Acalegree.Then oNé Aejreeqr'b -
Ca'”ded into 6o parts, each f,«-.ute s .
A . ~pte. Now one T alled
Cnlljda lr:-:l:.-:» 6O Parl:S, each parl‘ iS
Jdivided |
a 5F.'Car'ld S .

il

One degree (1)

e minute ()= 66 (6o seconds)
one ™!

d the sther as terminal

www.pakcity.org

| J’:‘.ro\:cxHon (anh‘-clockm'SEJ = 90" ' S

called Lru'ght angle.

366 Terminal side

Iﬁl'Hq‘ si ; e

Terminal
side
LL_,
O

TniBal side

Terminal ©

side Ini Kal

sSide

Remember:- Sexagesimal System is also known as
"ENGLISH SYSTEM".

Note that:-

& ¢’

7 & AV RV v _ /1 » E: %
| = 60 =l (6t . (ﬁoxéa)r'(s'_‘:._
Conversion from PM’s” toa

decimal form and vice versa

Levee]= @)
= (16+6:5)"= 16:5° f(z:‘) '
= 30 =(_E__:_)

2 %= 607

0.2 5% o-15x6s”

I.
9 A 6.
L"f )f Dr-l.. 3 2
D)

<V ( -

s
[

i) 4S.25" U5 4 0-25%60
e 45°15°
Examrle i. Convert 18°6 2] b decimal

&
() . =G
]

/

g
o

Snluf-an:- |
ol 7 > +__6__+ 2.1 . — __6:_
1878 218 = [IB o 3@4 . i' ,

ExamPle 2, Convert 2l 256" ke the
DM's” ferm:

Salutionie 21.256 = 217+ 0256

= '2_|°+ 0'2.56(7‘)
=71+ 0256 (60)

o /

o | = §o

21° + 15-36°

=210 + |€’+ 0*36'

= il“ F 157+ 0 36 (1) |
=21 + 15’ + 06°36 Y,
o 4157+ 2167

i
-

v '=60"

1 rotabion (anl:f-c_lockwfse) = 180" is |
= called & s\:rai'jht angle.

akc
ore

ity.org

= 21°15° 227

1
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Circvlar System (Radians) - o= 2 radion

P\Odian:- A anjlc sublzended at Thos LR = 360 .
——p b

the centre of the circle by an Qrc. - 7= 180° .
vwhose le.njl:h IS eq,unl Lo the radivs i 1L radian = -l-;?.—?"'

°f- the circle. 13 called one rddian.

A —
An {9, AB= OA =T

50 mLAOB?—'ir‘QJFOﬂ

Relation between £h§ leng

of arc ¢f o circle ama the |
' r , Conve t the {ollowimg

circular measure of its Example 3, Corvert e S

angles iM degree: L'l).-S—-

entral angle
y 3 591#,“0”:" ) 28 radiars

3

ove that L=ré PR
Pr' A = 2(18 o) A& rod = 180°
where r=rodivs of cirle, = arcl ﬁg'ch 3 .

ale. = 2(60 ) = |20

g = circular measure ¢f certraliangle - -

\ \“"‘f

i) 3 radirans = 5(1- r‘m”ﬂ"")

=~ 35(57.296") = 171.888°
L |Exampled, Convert s4'us’ into

radians. 0 y
@ & d — L{S
\§olutiont— 5 us' = 4 v
. {gq ¥ 9_5] 1= ()
Go *'lls’-::(ﬁ_é-_)
mMLAOB  mAB (:measure of central - /3240 +a$‘)°_____(3zas' ; %
mZADC mfi?_ argles of a circle art o Y
propr tonal b the | (19 )" f 2 {r]
N Bradion L lengths ef their arcs) 1_:'9 G P ;)
= o . -7 B - .
1radion T = __l_‘__)(o o175 )

- O = _%:__ e Hence proved 2 o 9508 Fradians.

' ‘ ‘ EKOMFIGE,AH angle subtends an
CaﬂVel'.S'ﬁﬁ of Rad‘an 'nto aﬂgle bf 70* at the cenler of a circle

Degl'ef- and vice versa and its length is 132 m.m. Find the
radivs of the circle.

50|0ti0ﬂ=-' Here O=70°=70X0.0l745
6 = |.2.2.l5'rad , = 132mm

cir'cumference o)c circle
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Examples o Ao ig3th of the ‘ - o 9
rial arc svbtending xe l"C ise 1

an angle of I at the centre 04 the
earth, taking the radivs of the earth Ql.ilg’;‘:::e:\;; ]:-:Hjo;w.-nj sex.adesimal
' n9les in radians:

as 6400km.
Solution:~ Here 6=1"= 001745 rad Saluéiam- > 30°

Radivs of earthe= = (4 ookm = 30x%° = __’;_'. rad

{ength of arc = k=1 W al
we Krnow that = QS'KE — X rad
ler 8o
e R
L - (&4oo)(e-0lTus)= M1-TH™ (i) §0° e .EGZ"“J
= 0 o X = » |
: o Find 1 R
. €irnd correct to th 180
mf’l . e
xa e’ neqrest centimeter; the |iv) 95°
distance at which o coin of diameter | _ 05 % K o 5% rad
Y'em shovld be held so as to conceal 8o 12
the full moon hose diometer V) 90°
subtends an angle o} ) atthe eye |z 90x X = rad
of the observer on the earth. - ‘;I(" 8o = v 'z & rad
Solvtion:= ) _cfwh 1es 180
AN |
= 1o5x L7 77 rad
! 180 12
i) 120
- oXR X = LA rad
180 >
v 135°
_ 1352 K = 3 rad
180 4
(k) 150
- |50 X 5 = i—fr‘ac]
&0 &
* 10'15’ ,
O +] . ] @
- |0+_'_§'...] _-:[lo-!--c'}-] ' =(z)
é )
ter of cein from 4o +|)° (m )‘ AT, i
Diﬁme __r::? :;( = | — = o o= l"‘dd
opserverseje =mbP= 1= | L/ N 4 182" 720
o) 35° 20
(-8 __._.<35+ 2o)°=(3g+é_)°=(lo$+l '
o o009 _ ..,_E.E-)&" 106 XE"‘ _ S§3IX rad
3 3 |80 270
(i) 75"6’30"
= [1‘5'+.§-—-+ .?-g-]b-.-. (‘754'..—'-4-_1_- °
go GoXbe j6 120
_ 9oo+lz+l)'=__ (,qols)'= %13 4 K.
120 (20 120 180
- 9013 A
21600

Please visit for more data at: www.pakcity.org
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(iii) 12.0"40" vib 2E
° ’ 180° _ 135"
= (120 qo_) = ('2_+ — ::('80"" = 28 % 10
(léo +sox60 20 Q0 | " - K
vii) &
g1y 18l A _La_l.f-graa' I( Z ' .
) (90)" EDN - 5K x 188 - 150
& ~
7
xiv) 156 L0° R L3
20 | = (15Ut —— 1 e ‘
- 154 + =— |80 77 | o= 105
o * TR e !
1\® . L7721} = 4L/l )~
= (}_:7_7.%35—) = (-TE';") 180 180 |(x) ?_g__'
¥
32400 _ =
¢y A
g 2'7 ® . b
e © A rad = UA 180° - 2200 - 7333 = 73+033
=X g™ ¢ B T
. & _ 0+(0'33X6cb= 3 1
(XV1) 3 73
. ¢ ! A 134
K > )‘, 3} l;oﬁ) i IZDOXTE.O (x").ﬁ\/g?g a o
6oX6e L 3ma 180 o (585) < 14625
/}.;---j"'; /6 ~ .
s J—rad 0>\ : o jyé°+0-25K60 = 146 15
2.1600 _N\0 = 146 + 0-25 =
Comvert the fc.llow'ihj Vaéqéo.; i) 17K
Q e yneasures of ang'e:':ﬁ,'@gﬁﬁ e (X 0 | _ .
. euster: . _ ‘
measores of sexagesirmal sys = 118y 182 = (2'55) - 1273
R T T,
N 7 _ o
- 127 +(e5 %69 = 12T
= 22.5%= 22403 riv) L5%
/ ]° 6o’ 36
= nA® 0
o X & - 2.2 30 ~ 2_57\-): 180 =125
2 +(0°5 % R ‘a
e x" Iao.
iy S lrad = 182 xv) 9%
6 50" ) X 32
- K‘xl & = 30 l9h_ ,860 856'. °
sy = X I = = Joé- 875
° 7 A= <""’§_) |
lﬁ;) N " ¢ 8 /
T = 108"+ (0-875X68) = 106 52-5
o i L?&-E" = 45 = 106" 52+ 5% 66°) = 106" s 36"
. swhat is the circvlar measure of
(V) _%r__ s the omﬂ le between the hands
- Ty 188" _ g0 of a watch ak Lo clock {
3" R i
W) K SQlutIOﬂi'
—f__ | 8o 90° Angle traced in 1L hours= 21X 10
. =_v]_ﬁ
2 A Angle traced in 4 hour C
vy LA <X rad
> 6
= ?—__;_-x .'P_E = (L0 ﬁngle b/w hands of watch K
a at 4'0 Clock z
= A yrad
3
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Find 6, when:
* D= 'Sem , F=2- S om

if) l=23.2m, = 2Lm

Salﬂtiﬂﬂi" h L=1"Sem,

d-'-: rg R il
+ 0= ¥ 3%
W (e32m , r=Lm
l=vrB = 6= %:%E--I-Grad
QS Fimd L, when:
*1) §e Tradions, r = 6om
i) @=g5"20" , r= 18m™

SD'Ut;OI‘!'}-’ iy B = Kradiars, r=6¢m

: L-_:I"e oy L= &R = 6(3.14)
-+ L= |8.860Lm

l = Séomn ; B=45"°

5= 45Xx06-0I745= 01852 rad

56
o' 7851

1)

o 0.-=.r'9-'r r""-'-'-g:-:

w» "= T71L3lcm
is the \engﬁh of the arc

Q7 what
» intercepted om a circle ¢f | g="T70%0'01T45
rodivus 14ems by the arms of @ 8 = 1.22pod
central angle of 45 % -,
Solvtiom:— Here 0 =45 = ysxoollus =ro
= o.'785)_r-a_¢1 -\-L.—. BA1.22 =10.99m
| length of rop&

p

r= l4coms (= ¢

/

e l=r® = L= 14% 6-78%5 2
{ = 10.99¢cm

Please visit f

1010.

www.pakcity.org

Q F|'r|d the raatl'US Of Lhe CI'I"'C’EJ
*in whreh the qrms o5. Qa
central angle of measvre | radiam

cut off anarc of length 35¢cm

50|u“°"’:" f= 35cm, p= { rad

r= 7
i _35
- 'z 359"

A railway train is running oM a

Q * circular track of radrvs §06 meters
at the rate of 30km per hour. Threugh

~what argle will ik kurm i losee?

Solutl'om"‘ Here

V= 30 km/h = |0sec
v = '3qx‘l°_.°p6r‘

- bOREC

-é—r‘a.cli'qr‘n

A hourse IS fe.lzher'ecl to a pejg
b,‘] a [ope OF 9 meters lenﬂl:h anrnd
‘& can rmove i a circle with the peq as

centre.3f the horse moves alemg the
circom$erence of the circle, keeping the

Fope tl'ght how far will it have gone when
the rope has turned {hrﬁ‘f’jh an anﬂle

th 70'?
Solution:= Here
re 9m , 8-:70., =1

=1
-

( )

become radivs

[ ] .
5 - '-

Et: www.pakcity.org
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Qii The pendulum of a clock is 20em| .. (. ré
. |¢m3 omd it swWings thr'oujh qQn - B = ¢ _1nnx _ X rad

_—-——-_—-—-——"
-

ﬂﬂgle O)C 2__0' each Secnncl. How f‘nr r 24

. ve ir Show that the area of a sector
does the i of the pendoom ¢ QLU 3 Sreiiar vegion of radivar
Second ¢ :

18, where & IS c.Fr'cular meéeasuvure

P
SO’UtiOﬁ:- Here 05. J;-E. (_Eﬂtra' qn3 le oj- {;he SQC'E'OP'.
= ;= DX-E" s
H=20 =2 180 Salu‘tlom-
= O =Er‘acl et A = Aréa o} 5£ctor 8
2 g = central m’"ﬂ'C-
r= 0em, =7 re radivs
 l=rb we Know by elementary <
ol = 20x 2 =6 98em geometry thal

. 9 . |
Qi Assuming the average distance |Are of sector:fArea of circle= g5

4 the. darth from the B0 Area of sector _ 6
Xloslcm and the anj)e subbended . _ — _::;
b 110 Area O)C circle

y the sunat the ege of @ PR | g g acBxATT
. Lhe earth of measure 9.3X 10 rad. PR 2K ,

s ' A (Op) z Ye
Find the diameter of the svn. A = N g Hence Pro

/ 15 Two cities A arnd B lie an the
e equater such that their |oﬂjitudas

are 45°E and 25°W resrech!j. Find the

Jistance between the two cibres, takng
radivs of the earth as 6400 kms.

&'utio i Here

B=4s’+25°= 70"
=70Xx0-01745 = |.2,1|‘“'QA B A
r= 6400 km,Q:Z |
¢
(=16

_ & 4 oo km &
i =137 = (6460) (1.2217) - R

ey
Qi A circular wWIre. of- I"O.cll'US §em 1S l_= “1 8]9}9.15

e cut strm‘jhtened and H"gn bent Qi6 The wmoen subtends an angle o f-
co as ko lie along Lhe circumference of ®0:5° at the eye uj'- an observer on

O. han o)f— r‘ac“ds 2.4 om. Fu'nd 'H")e equ'h.'i‘i-' ~ :Fhﬁzdetﬂnce o)C lhe rnoonN
measure of angle which it subtends from the earth is 3.84Y X10° km approx.
ok the centre of the hoop. what is the length of the diameter of

SO'Uth 11/ Here circular the moon?
wire "
| Selytion

r=2Uem (of Hoop) =~
F= 6em Lof circle) '

= ? |
- 2R
= 2K (6) e
L = '27\. Man en
Eqrth

Hoop

Please visit for
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Here B=0'5"= 6:5% ¢:>«-4::>|'lf-45":J Note.i-*9“ general, if. aNgle @
- 2 OB-,z-Gr‘ 'S
0. o a is in deqrees, then B8+ 360k, KeZ is
an angle coberminal wWith 8

F= 3.844x10 km , =72
¥ s :

s l=r@ = (= (3.844 x10” ) (0008 726) 3¢ angle 8 is in radians, then
6+ 2KA,K KEZ,i5 an qhsle cotermind

17 Bt obisr®s) S| | 7 Geerel 3,

is 1°54. The
landed on the meoTh o+ Triﬁhometr'l‘c. func bors oF

radivs of the earth is 64o0 kem. Lt arome t Fic ratios of coterveinal
Eind the approximate dis tance J e
betweer the moon and Ehe earth. |angles are '
Solution:~ Here 'Anjle In the Standard
g=rsy = (1+3%) - (Set2) Position
A© &0
i~ starmdard

AT o.njle is said to be
posibion if its vertexlies at the

or'ij.i{" Of- a rectar‘lgular cooroll'f‘late

535t'em ard its ir‘:iHal side alor‘lj

M (1 )" ) . .
;{\ {,{'_he PO 5|'tl ve X.—-aXx! S.

Y
i

f(%:—)n = _gé‘_xo-o 1745

Drametber o j- earth= L= 2r PR
ol =2AE&4oo= (X \

Distance between moon @

AR
(= re-‘lﬁ‘;ﬂﬁizaoo Angles <, B, 7 and 6 are N standard
.;:x._ '*.,.f —— 385991'6':" . ¥
0.033 posrhorﬁ.

Quad"'aﬁta' aﬁ9185!- 8f the

termiral side of am angle falls em

(meneral Angle
(Col‘ermihal angles)

The angles having same. ini bal and

w-qus or Y-axis, it is called a
aqruadrantal angle. <—e., 90 180", 270"
and 36¢" are guadrantal angles.

Y
r >
90‘ lﬂﬁ. 4
X, | 34a’

ter’minal .sfdes areé Cd”ecl LntErmihal

anqles. e-9., 30, 390°, 750° are

cotermingl amgles 0 ar ti-clockwise

direction
y Y
5 f Trigonemetric Functions
A o > Comsider a right triamgle y
360130" . J "3
ABC Hlth . C= S¢" and c.

= 390°
~330', -6£9¢' are celerminal sides a, b, ¢ . o

Also 50'}
let mZA = 8 radian

angles in clock - wise direc kon.

4
A |
b

/) r
| The Sfcle AR OPPOSi{C n b &
to 90° is cadlled hype benuse (hyp)

Zwww.pakcity.org
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e ——
B

The side BC opposite £ 8 i3 called - L+ (%)= (%)

perpend:‘culﬂr(P"—") armd the side AC| =r | & (tanB)L':-' GECB)L

related to ange © s caled odiacent |
i

(adj) or DBase.

-,rTritaohome )
o B O
g & : cCos€cB= By _rsy
San- C s mp- ("a') T i' (a_ .
; - == i
cosSE = % ' sec B = L - cote) -+ | -.:-..(C.SCB)
1 L
- g= csc b
tane-:'. % :. Cﬁt o ".?:-: 1—+ Cot

Impo rtant note:-

.k :
J) 5fn‘9 +C.OSI'6='1 wip sme.-.-.l-co-;e

csce = or SiNO = —— + sinB= ] i_cose
Sine CH0 or c'osl.e = |- S;nte it CQSB f-‘-".'."-...‘ '_sl‘n‘g

i L L
! di) I+ tanb=3s5ec8 = |= secd —tan'é

CoSH6 sec® ,\;“’5 'E % . L
tond = ! Fae Lol [0 *an®=secO-l = tanb=iJgelo-)
an® = 1 or col b= —_ 2\
Tt OO ) or secb= *+ L
Cot© ‘t'.'ﬂ/ﬂu;\'\: < sech = Ji+tan B
A (] \r'“':«) \ T L 1 L
(eas® i) |4k B= c5C'O w = c3¢B- Cot 6

Alse tan® = —— orF tﬁq‘?ﬁ mé L X
Cﬁs 9 _,-wf,«\ N/ 5' * c t 6 =
ot 8=cscO-] o cotO=t to0p-}

a lIa\ ntities eS0T i i—wt's

For any reqfl::fﬁ}ig-_ji‘.,\u:?h ber 6, Sfjﬁs 0 f 'Lh e Tl"'i 5onomc tr'l.C
i) Sihi'e +Co§16 = 1 fUthzons
iy L+tan @ = sect 6 - | d
i) L+ ot’8 = csc O T quadrant 4 5t qyuadront

sind »o
€5¢ch »o

All +ive

(Base) +(perp) = (HyP)

D'vf;:li'ﬁ ey b f-l, we get
| S j'l- j Se

b a C
* i + Ep— - =
c\- c‘l. c'\-
A |
*(?—) +(&) =1 " 1t ,
N o for ces® and its recnprocal SecBd
-r (“se) X (.smﬁ) =4 A -Fol" all triamometrfc funcb'om

L o - :
| sin 8+ Co5 O L S for sinB:and its reciprocal ¢scé

(i) Pividing vy by b, we get T for tane and its reciprocal ct®
L L
.-E-’-‘:‘ + -E-"{ = —
b* b b
8

¢ www.pakcity.org
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5t is clear from the above [gure | Now o= M-
that sin(-8)=-sinB ; c¢sc(-6)=-c5cb 13
— }_'5'5_ .o 5=
cos(-8) = cos@ ; sec(-) =.s5€c8 | o s€c®= T ( sec@= Lo

tan(-0)= -tan8 ; <ol (-8)=—ColB
Examflei. 3f tan6= & and the

fermihql arm of H'IE
aﬁale is in the J_Ifwuuclmnt, find the

valves of the other trigormomelric

functions of 6. - 22
£ oo N =&
50'u’tl0ﬂ. tans-e T-S'- , - 5”’19 -+ 75_;'
- | . 6= — ' —
vy~ Cote - "8"‘ (' cot tane) - Sin6 =_£_ c g 1S M ..-! Q}Udc;)
I3
1 L
: sec 8 = 1+ tané 13 APPYY-X- ! )
cscC 0= ~— ' SN &
= secb= + [+ tan'd =% ..‘H- (%)L S C
smé _ "% _ S
tanb < ::;-6- = —-E-_ = 12
-
a:n\dJCb t 6 = Cot o

\

I

L. -‘I r'l
;{.

-

19

Exercise 9-1

Find the Sijhs o;- +he -followfnj

\ o (i) Sim 160° () cos 190’ (i) tanl)s®
S\ O\
QW7 =P . ’ vi) cosec 297°
i 6+ cosB =11 (v) sec 245 ¢v) cot 8o cvi)

NI 90"

Salution:-

S (sin +ive)
&+ sin® =+ | 1—ces'®

150° o'
= + R = L ,| .-):}_.5_
- ﬁ) B 289 l T (tan +ive) 3¢o"
C (cos vive
= T ’ 189-225 _ 4 [ b4 )
A ————— - m—
289 209
e = * B o sing=-8. (8 in IL qvad) 276 |
" L (f) SN 160° + ve. (iv) Seéc 245° —ive
s0 €SCO= ~LI ( cs(b = 5',?,-,9) (i) cos) 90" —1ve cv) cot 80 4 ive
Find the valve of other |giy tan IIS° -ive D cosec237 —ive

E xamF'e 20 f,‘ve 'El"fjonb met ric

QZ Fill im the blarmks:
functions oJI 5, t058= % and the . |

terminal side of the anjle is ol 8 olution:-
im the L Ovuaolrant- o Sim (318 = . sin 310"
SO'Utiﬂn:" cos8 = % (8 ot i'n_ IWUM‘) (i) CoS (-75°) =. -+ ..cCo0S 75° .
s +ive im 1 and ¥ cvuadrqnt. | cofytan (—182*) = - 7+ « tan I82
. Cco5H '_ th T 6 Aot in L Wuad. (i) cot (~137") =. ... ot 137"
e } + .. sec2lf’

in I a/uaol. cvy) sec(-21€") =. ..
CV'.) CoSécC (—15‘) = . % 2w w8

H is
t means coseclS

s0 !

Please visit for F ww.pakcity.org
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Q3 dn which guadrant are the ¢ cose =2 and the termiral arm

termimal arms of the amgle 4l
of the angle 13 im oyvad 1V.

lie whenD

i bomse b sin8 <o and <2580 |Sylytiain coso=2 (613 E ue)
{
- termnal arm lies in T guod cecO = %L
. B
¢n) Cof:9>o ancl cesS ecC >0 S;ﬁe _ — 051-9
*Terminql arm lies N L G\/Uacl.
- * 9 =t [i- &L

iy tan@ Lo and €038 > O

s Terminal arm lies in I gpuad: =+ [1481-8] _
68'-°1 - % [ )00
1681 /6 81

(iv) sece £ o and sinf<o
40 -_-_-(:a ‘e . vV
- Terminal arm lies in L quad. sinf = % N - 5inG e (8 z:’: L
(v) cot 670 and $n6 <o - csCBD = -al
Lo
*Term;rh' arm '1'25 l.n E qu. " & ....l{a
Y ‘:TOng: sma s /CH _ ...9_9__
i) 63840 and tanB <o - | _Z
- @Y - . -
— Terminal arm Ires in IL quad. ¢ ~JVand cot 6= % v ot OF T o
O
: AN -
Qlf Find the values °_f' fbeij‘mammg tif) cos B = .._Jz and the {;-errmna’ arm
» trigomemetric fonckiers: 2
Y~ af the qnjlg 1S N cyu:w' 1T,

<O Y4
=1L and l:hgﬁ;f\cg;rjgmnal arm

(l.) s\iNb = =
13 AN ¢ :-r CbSB e _\{_3-_ 8 'S Fﬂﬂ Uad’
oo, 2
’ , DB = 1 ' i SQCB:‘-‘ —_——
55|0{laﬂa"’ 5‘“;6 T?: (B is Iq;u,a,d) | J3
= cscB =13 . ¢iNG =2 f',_ cos’ B

|
f
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o)

Q 3 cot 6= !5 and the termimal
* arm of the angle is Mot im

9 —
?
secO® = + Jio ovad. I, find the values of cos 8 ard
> _ a.d) | GosecO.
~ secd = - J?_ S - AU SO‘U{?OHI- ' catB.-:_‘_éS_'_ (e is Not i'r;I_
| 4y vad )
+ cos0 = '% + €050 =5ec9 coktd is +ive in T and T quuad but
given that 8 is Not in T so 6 1s N 1.
i | tana - .S..LD-Q WUQA- :
31 + g = B8_ ( tan 8 =
- $inO® = tanB.cesf Hawl SO0 1S Cet B
3 _ o Jd v
§ind@ = ("-é-)(_"—';') N | celo = \+tan 6
- 8 \*
csc B = ﬁ_rq___:. 10 ; = l'f‘(-i-g,)
: §4 1256+60
. S rm:r'm' ¢ec® =14+ 1L = C- .
(v) $in®= JE and  £he i 225 22 5
; ')
ar of the angle is Mot o selos 292
L
oevad IL. -
] : _ : _Cach = + ’2_89 N L
ar sinB = "'...-L (0 is net in .*\’(SEJC -y — = -
L o |Csec® =~L1L (- 0is in II Guad)
+5irn 0 is —-ive in 1l and Iw& w s
but given that & is not i?ﬂé}“éa/m = (056 = -.'Tf_"_
5@.\5;*} 1

6 15 i E Q/ua‘:l' < ]

Y o
'\_ _—
%
/ A ~
% %
A\ " -\.l. ]
\ Y -~ N
! l_/' w

SImM6 = -+ ’I—-Cosle

=T - L) =t - %
Jr 2 SiNn8 = + _?__7, - SNB=-8 (g5 in Il
=+ (21 _ 4 (.L "1 " qrvad)
2 -7 3 = cosecOd = -L1
cosl = + L oy cosB=Lt (6 isin "J.\Z'-). 5 cosecd= 4l gnd MFa., .
ﬁ \ "r{ , q’uad 6. lm
v ) remaining tr-rjnumetrrc rabioes.
= ,Sl____ﬂg = T = p'
. = 2rm
TN iy s
and (ot 8= - (-:cotB- - : 0"\94-’;-_- -+ 6 is in I quad.
- SiN8= XM GanB= —l—-)
e+ ) Csco
cosS 6 =+ ’1_5‘.h16
e

Please visit for more dafa at: www.pakcity.org



www.pakcity.org
www.pakcity.org

Qs 5( coat 6= 2 5 a~d the termimal

arm of {:he angle is im the

L q/uad., funol the wvalve oJ( 3s.n9+tgcose

c0s8-Sinb
Sobtiomi= cot 0=5 (0 isinTquad)
=
| - tam® z
3
. sec® = 1+tam 6
= L | + 9— ::26-*("

5256 = 7-9 il SCCB 'iJ—}?-Z
2.5 2
*SC.CB e i'\,__;a:_i
sech= J22 (=B isin T guad)
S
- 056 = S
29

$nb = Z_ (6 /s in I?/uad)

V29
Now 36/n8 +4cos8 _ 3(I§)+Q(J£§
oS 8- s/n8
Q7 .9}' tane-—'\r'—_'_-. and the termimal Jf? JE
* arm of the angle is not in the I 7 j—%"—g T JPE—;’%—‘ 28
a/uacl {-,nd values oJ‘. CSc.B 52c3 . = __\/_7_9.._-.-. _,_z__g_
cscré +sec 6 Jio j.i"'_.? =
SOIUt;On:" tanB=— (B is Net IN JiTn .
& 8 e The valves of Trigomometric
2 .Sec"e = I+ tan 8 Funzt‘ons Of acute an3’e$
"’""‘(J'L?')l- '+_%=_’+’ 5 50 aﬂ“‘ﬂ
- Sechd = 'gf - cosBw 1 ! (Q)T"ljonometrfc fonctions ofhs'
8 we take a=b=1
) 19 L Cos"6 '
S | By Pathajor'a's theorerm,

lp 'ne = 1
> 8 8 8 C=ath
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TQﬁLl5° =

o-1f

L=l 1
7 P

(b)Trigonomel:ric -funchons Of. 3a | ¥ 420 = 386°(1)+6o0 , k=1
Thevs valves of {:rlgonometr:c funcl:-om

| \ 6o° are samé. 50
By elementrj geometry, at 420°and 60°

suré
i N o r'njhl' {:nanjle the méa

=
sin LLo’ = sin 66°= :.’...—- 5 cscequo = ¢scbo =

a=l

of side oppo> ‘Le ko 30° i (65 426 =0S 60" =..;‘.;_- 3 cseclrd=secbo= |
) . T
hmf of the hjpatenUSE- tanhlo'= tanto'= J3 ) cot 20 = cot b0 -.E
So Take . c=2 then b= J3 (i -ZZ"E_
em,
= >3 pathageras heer . 8= 2KE +6 KeZ
> :
CL=-‘ a..+13 p b C—a" _77\—.:__87(-}& P __ﬂ*-%
L = -
% )y = u=-1=3 4
b= @) = . - 1K | F+E o (-)LK+E | kze

™ & 7 y -

" [ ] ions
°o_. & = L -2 o Er onomefnc funcl:!
N3 = & 'iL . esc30F ; Thes, valves of 3
& JJ’ ".'\_h_\*; ’:, \
) . &'y 2 s \é-t' 15 and A are samé. 5o
o3 30'= 2 B see30= T "3 o
tan3o= T ) a7 r G
b "6 N\ f"’f "xf_‘;" ¢

h/’

\f

: o les-TE)zcosE = L 5ec(-'15')=sec = JZ
(c) Trigonametric {—unclqgahs 60 =%t R v

PM\/&\ Y : . =75\ _ t?_\-__ =
By elementrj 3eom\éhﬂj, tan( %):tan_f.i'-=l ; cot( "E'J"Cb - ,

QUGN _
in a right fr,{ﬂ@;le the measure iy 19K
of the side oPPoSIfE to 30° is 3
hypstenuse. 195 _ |8 R+A _ L§E+E-=- ER+ K
half the “JP act3| 3 7 3 3 3 3
So talke c¢=2 then b=1 4 3(27\—)_'__75_ K= 3
By Pathagnras theorem, b=} Thus valves of I:r'l'sgname{n'c. f-uncb'on_s
Yoo b at ‘.?3’5- and & are same. s
¢ = '
2 +
> 1= c_’-_&,’- = () - (D =4-1=3 S,,.,[_?S?_T"s; §_=_J2:3. )CSCLg_-:c;c_{\‘_: 2
wy L= J3 3 E J3
e _a J3 Gﬂ"'&“'}" COS.’?—E:_-CoS.;E:_;'I 2 SeCE-SEc_’}T_:Q_
New sim Qo = <=5 ) Cosec b-a- G 3 3 5 |
19%5°_ tan® : 195 _ . L
Cos 68= 2 =L seckd=f£ =2 .9 "“""S"’b"é":‘ﬁ’“*""""t Ny
= =
b 1 The values °f— the Tﬁjonomftm.

o 53 FUHCf.'IOnS o{. anﬂ les O, 90
E“mf'es Find the valves of all 180 270 3‘0

Eions of
the. ‘l:rljonomethc func .
dy 4200 db 7:- (ifi) "?‘. (@) When =0

The peint (1,6) lies

orn the terminal

Please visit for r&
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(d) when 8= 270

The poir'lf.‘(d)-n lies eM
the terminal side of
angle 270°

side Of 0

w x=l amd Y=0

Note :-

dn AMOP
ofd=x, MP=Y, oP=r

/

X
By Palhajor-a's theorem,

r‘--_: )(.L+3L r !
’ - o= .'--—'--L:_'
Sn@=2L ; cscb= sec 110’ = £ = L = o

r
Cot 270= -5'—'—'-‘ 2.0

y &
{:anl’!b.'r- —3:—-"-" B‘"“’i o |

EFind the values of all
Examf’e 4' 'l::'r?jonomet:in‘c fuj:'lch'ar!s

)
.. e_ Y _o_ : o_;.r-:—wﬂo . ..
& .- r- e J e l
ﬂ‘_ ! - l SGCO— . = - <2 &
L Fo . :' o Saiutldnf- we. knew that
°o_ Yy _0 -0, cok0 = T =7 ‘_ a’ffff}‘}\“‘” Ke Z
tan0= = =7 ’ Jd }HM\ treneral angle: B =6+2LKA ,
R
—_— > AN\ * ® . —
(b) When 6=90 1(&)Y Jd) 360 = o + 1(360) , K=1

Thus valves of Eri gonometric funcbiens

at 366° and 0° are same. So

The Pm'nt (o,1) lies on ﬁ/r} \J3
the terminal side |
of. anrgle 90° f ‘ .

JL T $in360°=5iN0°= 0 ; ¢sc360 = (S5CO0m O = 00

cos3bo=coso =l ; sec360” =Seco = |

tan 360'“: tano": c , cot 366.= coto = -é--.-:-. o0

v reh iy =&
‘ ’ ‘j‘-':-"""'-'-" - ¢5¢90 ='t'=.'-=
SIN90 = T [ J Yy=3 ! e _ UR43K _L£+£ =—2x+§£
® s e S _2- 1_
Cbs9°= 3'-_: g:ﬁj SeC90=L‘_ '-"""'-'-ﬂd 2- p _
Fo *® O g(-l)?.ﬁ + 3A
°_J * % p
O.-:.'_...--.:-_'__ 4 = ::P.- : ' .
wan X 0 = B 9T @ Thus values oJ'- tnaonamctruc j—unc{-:arws

¢c) When o= 180" lat -Z and .3.%‘ are Same. So

The Poir‘lt (—1,8) lies

s the terminagl

side of anjla 186° .
|tan (-3)=tan ‘,"_»}Z_f_’___ . cot (-—..’E):cot _E:

so re T+ gt = Jhe'y diy SX

reJit+e = 4 | sk = 4x+R =2(20)+R , K=1
Thus valuves af- tr'l'jonameth'c funch'ons
at SK and X are same. so

oS 180 = -TE- = :f"""" ) sec180= "',E'"f.""' siINnSK=SinA=0 ¢ SCSR=CSCR =g =00
’ :J D. O C.Ot ,800._-_- }-""-L:'G Co3 57{ = CoSA=-1| ; Sec SK = Sech = -]
tanl8o = —-;E_‘L-:_l-— o J O tansk= tanA=0 ; Cbtgx::t'.oi'x:.é.._.,o
14

X ww.pakcity.org
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Dear Students , Remember these values on your finger tips :-)

' - .S = ) el o o
Qi Ver-fj the fo"OWlhj: L H:5=5nr ?6: Sin T Sin g_ S,n"_);‘:
. . L |
- ..'..)" : (.*.5..) (1)
SOIUt;OH'- L - ?;. ‘ 5 1 1

L.H-S= Sin66Cos30 F-co366SiN 30 /= 4 2 4

- (E)(E)-G s [ wuttiplying by 4

= 2 xﬁ < s |

NI 1 QU SR R — 1+ 2 3 4= RHS
) ! -L‘R 4 _:' /\ ,f;, Henece pro ved

= L = Sin30 = R-H:37,>
o SR Q2. Bratuate e fellonin3

ence provyc AN . X

4 P G bn% - tan® i-ton¥
) Sm":+5'f'\-—--l;“‘fﬂh-a- PR 3 & ) ____1___1.___“.__-
L N ~ 1+ tan =

L-H-S = sm""'+5'”§'+t° }: | |+t NF T .

‘ =- Golution:- iy ten F-tonk

n3bﬁ+55n 66 + ton 15 o ___——-—————";'c_

- S r (‘ l |+{-_Qn§ tﬂh-g'

+ ()
) +( ) — g i)

(, 3+|_|+3+9 q = 3 - F =_§_ﬁ-—- —}.___S_ |
T = oo —— - _ ks
L ! _ | -+ WB)(E) T T 3
-~ 2 - R-H:S {r_:-g

¢ _ 3 | 1+ tan &
; °+L cosecys = =
CI”) ?—S'h Lls lco J}__ _ | - (J;)L _ | — 3 - "'.._-:- —— .;——-
L.W-5= 28inu5 L cesecus” e (3) 13
: L Jd3) 3 Vemfg the )Collowlnj when 8=30,45
2 G 4 (J2) V2
= "?:""' 'r"{:- = l t'on" when 8 30 .
Z 2 P Selv ) = sinéo" = B
. ou+r _ 6 -3 =RB5| L.H.- 5= ' .
) ﬁ-:— ¥ - R-H-S = 5 §inBC0508 = 28in30° €033
H-$ = 5
=2 (B = =%

15

Please visit for mére

2 pakclty org i

vence L.H-S=R:-HS
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when 8= ¢4s5° ~hen 6=U4S°
L - l-l-S'.: S;ﬂ le = ,Sl'nl(qs‘) ) L_ '.l.s-,; CaS)_e - CbSZ(QSd): Cﬁsgo.
= Sr'h 90'.:- .1— - o
2
R_H.S:zsgng coes © R-H-S5= « 7, Lces O — |
. - ~® _L Ly L & ) b
_ 2 Sinys°Ce3lsS -2(5)(5) =2 coshs -1 = 1(3-_:)—!
:?-('i'_'):i :2.(-?'!:)-—!: 1—1 = G0
.s=R-H-S
Hence L.H-5= R Hence L.\4-5= R-H-S
L . L
6
p 0= cos 8 — 5N . !
“5) ;1:11 hen Q=30 (1v) o516 = 1—23N 6
olvtiori= W S t' ‘ - when 8= 30
. a’u 10N~ e
_ co32(3¢%) = co5b0
L.-H-S= o528 = L H.5= ¢€o3 28 )
' |
= 3 - cos2(30%) = €05060=
-1 v B
R-H-S= cos & — 5N 4
1.30'_ Sir:BO. R-H:S= l-?—s'rl 6 .
- CDSL , - 3__'51—‘- - =2 SIN 30. = | ?_('i‘)
- (B)-(x)=T% "4 , 0wl
(L l O "1(3)= l 2z 77T
- (O )
= - - 75 ANAa—
e ?' ‘: Hence L.k 5= K e

- XN
Hence L. H: s= R. H*3 AL

.. H.S= cos51b )
cos L(tuS?) = o570

}
O

- 2(us
°> m%\x R-H-S= - % sin &
1\_“‘./.# N . L 6“-—!-—2(-’—-)‘-
H-S= cos 8— 5! ~1—25n4 = |
¢ & ° nL 45‘ 2
= co5 U5~ 5 - l-l(-.}_-)::- - = O
A _L)L — 0
- (ﬁ) (ﬁ - Hence L-H-S= R-H-S
L | — tan"ﬁ
iii) cos20=2¢050 1 Selution:= when 6= 30°
50'0*70”:' when 8= 30" L. H-S= tanxb |
2.9 | = tQﬁl(BOo) = tan 60" = ﬁ
— €65
L'H-S-' b) COSGO":__L 'Q H.S _ Ltan@
— CGS 2(3° = 3 | * s -———""_"""t 16
|- Can
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when 8=45° iy =3 K
L-H:S= tan10 =tan2(4s’) Solvtion:—
tom90°= oo (undefined) | _yx=-uFR+E= ~2(2R)+A
R H S = LEClnB . Ztan{"gn Thus valves °f triaonomel’r,-c_ ;-oncl:-wns
- tan @ | _tan4s’ _t 3K and K are same¢. 5o

sin(-3K)=sinA=0 csc(-3XK)= CSCR =

[ -(I)L -t . COS(-'BK)#COSﬁ::-', 3 5‘3(("37\')=Sec7‘r=-)
lan(-3A)= tanh=0 cot(~3K)=Cot A =20
Hernce L.-HS= R-H-S i £%
" . g 2_
QQ.F"‘:C\I ;x; |£‘ ' \ “ h . So'ut;OHI:'_
ton45°- cos 66 = xSINUS coslS tano 5x - Lt R Qé_,_ oA+ K
Solution:~ s R
Fys® cos 66°= X SInlS cos 45 ° tan6o’ - . E
wan 2T ) Thus valuves o;. J:r'l'ganome":nc fonc Lons
] ) L) (L= 5K A sarne. 5o
() = (3) = x(\ﬁ)(ﬁ)('ﬁ) at > and = are
' f:m Nk - s €5C ?.E =CSC E)=1
>+ - X sin(%F)= 505 =1 (3F)=cse(3)
\leos (25 )=cosE =0 ) sec(5X)-sec X =0
s L;'.:-L = y 2 3
A
: Ean(s-i{-,fb:”i:soo _,c_ots.-;-_— -.Ccit.-_-:o
- S =
! W) - T%;E
- 35 = :
i Solvtion:-
P 3K
J" AL -M _ -_[2:5_*_ 3
wmp- KL= 3:\[-,.___ - z c >
- 3K _(2)pK)+3R , k=-3
'-6"’—-'-"{ "(??)G ) 3 2

Q5 cind the valves of the
’ tr\'gonome‘t‘rl'c fuﬁCt‘fC’""S ( B= R(2R)+&, “ez‘)

metric fumctions

: & |
oJL the f-ollowmj q,uadranf l s ssdles of trnjono
aﬂ3165: i) =N at ~2.% and 3~ are sarm€. 5°
p 3 5
3r)=-1; csc(-lx)-.:csc(%x)-; l

_B+2KK , KEZ us(-%x)-.—.-mf.(%): o sec(—.‘i’-x)-fsec(éi.r).-.- o4
\ Cot(-?ix):ﬂot(%x)’o

Ean(—-%x):tﬂn%= 0

1)2K+ K | R=-!

emelric v) = IS K

hus valves ©j trigon

Lions at — & an
-.-:6-8)(13-)1"7{ 5 K::-a

fonc
. an(_—ﬁ):’: 5"nx=o —l57§=-—|6x+x
) SC('E)"’ cs¢h = . Thus values °-f- tfl'jonomel:n'c values
c " o S at -15K and K are¢ same¢. S0
- oS (- = =
set-KR)= SecA = - sin(-I5K)=5inA =06 csc(-15K)=¢SCA= 0
lﬂn )— 'EQ J\— COS(-l‘sK)::CbSF'-'—'-l _;SeC(-'SK):SGC.K:.--l
-A] = Nnh =
C tan(-15K)= tan®= 0 cot (-153)= Cot A= 20

i '

. Www.pakcity.org
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s =0 iX) 4o &
Salui’ion:- Wz K(LA)+ 8 , KEZ . ‘z.
Solvtior:—
[+ :
1530 = \WWy4o + 20 . qol.fk‘-f-sF:__ Qobf.,._-?_f
= Q(360.)+90' , k=4 2 — . 3
' ' ' K)+34
Thus valves of tr:‘gonametnr_ funcl:wns _ 202K + _Sj_i?_f_' _ 1o1(2K) 9
at 1530° and 50" ar€ Same. 3o K= (0]
Thus tr aonometrl'c. funchions of ‘!_g;_ﬁ'
» & - s-ngoo:: < 5 C)‘-; _ Y
syn (550 : | ; e¢5¢153 c5c9f>¢l 4 35 are same. 56
cos IS 30" = €05 906 = O } 5_¢c|5‘3o'==5¢c 90 = 00 S 3;;-
5 . FSJ""I(z‘,'s.'..?--'w'.)-.-:5”""""2'_'_""--'=""'|
ton1530°= tan 90" = —=eo; coll53o« est96=0 | 3 -
CSC.(q_E_?—F)-.: CSC}_Z: = - |
. . L
\gl) -t2:l{30 CoS (qﬁl—ﬁ)ﬁ . é"g‘-"’ .
1017, = 2
ohtie sec(‘i?__'_?_.'.")- sec 3A = oo
-2430°= -2 566 + 90° ! 3 2‘}\__
e o " 3 _
- =1(360") +90° | K=-7 | tan (4% ) = tan = o0
-
Thus values ﬂf ’crnjonametrlr_ j—uncl-ton.s CJ?”ET‘\‘LL'O-;_F' ) = cot é‘f = O

Find the valves °)C the £r'3°nbm(tr|‘¢

at ~2430° and 9¢° are same. S0
*functions ¢ the following

' rf .- N
/ ;zr,

0

\ F

sn(-430)=5in90= | CSc(-ZHB,q) cs/cg QﬁleS-
CﬁS(—tho‘)-_: ¢S, 90 = O y 5£C(Pﬂfl3’g’1\= s€c %0 =00 i) 590.
a\f“‘ |
tan(ZQSOJ {ﬂn9o Qﬁ;\\ﬂt(-lh&)..cot?a— so,u&ton,-’ we know '&th
viti}) 235 K Q - (heneral ﬂl"\jle-' 8=K2R)+ 86 , KEAL
2- &
: 390= 360+30 = *t3e
Sa'u‘tlom-— 3 (1) 366 +30 , K=|
» 35K _ 232R+34 _ 232K, 3% Thvs trigonometric funckion of 396°
-7 p X z & land 30° are Ssame. 50
- + 3K _ A -f_?"_f -58 ; ' <} ¢ _ 0
= LUER .__i_._5'5(?- ) > , k=58 |sin3%0 = 5/N50 ...'2.
. : A |€S ¢ = .
Thus trl'johom{{rlc fUnC'l'lM"? ﬂf 7-_.3.'.%-— < 390' csc 30 =2
so 63 390°= ¢o5 30°= I3
3.&' re samé. . 3
and 2 @ Sec 390" = Sec 30°= 32:-_
. N _ 136K, csC 2R - -) ) 3
Sm(”sx) sinZ =1 ese U ) L tan 390" = tan 30°= L
J3
coS( 136-5)-" €oS ég" = O cot 39¢°=z cot 36°= J3
S 3Bz = 0
i 5
3K _ Solvtion:=
13‘5"') ban = =
Ean ( 3 - & _3300': —36 ° " o o
- 6 +30 = (—-')360 + 30", K=~
L 3B -0 - . ’
Co't (I:E_E_R)-: Co ""'2: - TrISOr'}ometruc fUﬁChbns of —2334°

ard 30° are same. so

Sin(-330’ )= SIN30° = -'-?:
bR

CSC ("3506): cSc 30":
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CoS (—330“):: coS 30° = __'-_r_—%

sec (-330)= sec30 = J'%‘

tan (—350‘) = tan 30 = :}l—;

cot(-330") = cot3o’ = I3

Wwi) T6S°
Solution:~
165°= 720" +45" = ) (360.)+45"°, K= 2

Tr:jonometn‘c func Efons a{. 165°

and 4sS° are same. ¢
l

(o

<in165°= NG4S = &
CSC'765°-.= csceys®= Ja

oS 765 °= Cosys’= j—-_;._ | | . 3
sec 765°= sec s’ Jz
tan 766.:':-: ‘,:QHZ(SO-.: |

o o el

I/"‘Tfh: i":&\ - ®
. N

iv) =615 NS
o~ :f“} \\V
A NG
Sdion-
oW ’ (_,ﬁ\i_l\ O\

AN
g
4

8715 = —720°+\ﬁ% '
= (-2) (366;3‘-»;&5 k= -2
Tt'ijonometn‘c functions of - £75°

and 45° are samé. 50

sin(-615°% = sin4S " = ﬁ
csc(-675") = escys’= 2

¢ o ]
- = C -_ e
cos (- 6715 ) 05445 -

sec (-675°)= sects = J2 K=l
tan (—-675') = {an 4s =1 iTr-,Bonometrfc -func{'fons of 2:__52;_75 and
Cof.‘ (-675°)= cot Q5b'= { | %— are same. 3o
X _ s L
V) —lgf ,Slﬂ?_'_g____ S|n.%-.'._._. "
g LSA o
SOIUtlon:" ¢se - = O30T = .
e 18Rt _ 184 LA cos L5K _ cos K - M3
5" 3 - 3 '3 : ¢ Tt
sec 258 L. X _ =
. 6K+ E - 3R+ 5 g~ §° 3
3 tan 154" !:c:m_’g'_ 2
. . ¢ Z -~ = 5
Trigono metrrcx- func{—lohs bil ot 5T WtE _m
- I'I;T and 5 are same. so 7 = 7 =
19
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B Y N
= __._6 e %

=z =l22K 4 % = —6(27'7)4'%- ) K=-6

Tr-i‘jonOmetr'ic. fur'\r.'l.-'uns of. -'_'{_%5_' and
%— are Same. Se

s:n(--%r)._, sinZ = -

and uUs’ are Sa‘i'ne $0

$in (-1035%) = $in 4S5 = =
¢sC(-1036°)=c5e 45°= Jr
cos (-1035°) = ces 4$5°= J--'_;__

Sec (-1635°) = sec 45°= J3

tan (—f0350)= tan 45. o
cob (-1035°) = cott5 = 1

Domains of Trigonometric
functions and Fundamental

Identities

i) smb for all BER

i) oS 8 , forallB €R

i) csc®=— , foral geR but 8#NA
SinP neE 4

#

iV) secB = co$9 /

Please visit for

www.pakcity.org

V) tanB =2~ $inG , VOER, O (ntNE ,neZ
cos @ L
vy cot@= C‘”e , Vv BeR, 8¢ NA, neé«
$|l"\9

vii ) sir;'6+cosﬁ=| , v &R

viiy 1+tan O =sec 6 v BeR , BEUntNE ne2

") (+c°t16 :csc'Bl v 06 R bol 8¢ Nk

i Provc that
v L
COS —s:nencoSB-SmG, VOER

Example

Salutl'oﬂi-' cos'8-Sin'0= oS B- $in G

L.H.S= cos'@- sin'6
= (co30)- (sin'6)"
= (r.os 6 + Sin e)(r_as 6 -sin 6)
(i) (cas 6-5in 6) s aSs@+Sin O=1

O\
I

Hence prow_ol.

E'x.amplg 2, Prove that

Sec A +cosecf\ - szc Ac'oScc A
(where A #D2Z A,nez)

Solution;-

sec A +cosec A

2 L -
sec At+cosec A= :;ec:L A co SecLA

' VBER, Bp(2E)R ned

L.H-5=

V- /7 A Ve sinA+ cos A

. ] . 2 = e
Ces A SiNA cos A SinA

= i__. ( Sin A+ ce53ﬁ=.f.)
cos ASinA

2 &
- 1 = secAcCSc AzR.H'S
Co3A  sinA

Hence Proved.

Emmrlcs Preve l:hai‘
l+3n€
where 6 is net an odd mulbiple of &

SOlvt;an:- I-S:‘nﬁ

— Seca-t005
Il— Sin@
1+Sin8

1+ 5in8
|- Sin6

L. H-5 =

|—$¢n0O

X

|- Sin®

1+5n0
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1— 0% Domain:— 8 €R but 9*'32-_’5
cod> O

- sec@- tand=R-H:S QZ Cos 0 + ban@sinb =5ecC

SOIUtiom"' L.-H:S= coS 6 + fan&SinQ

- 8. sind 26
. o @'f' sinY, S _C g-f- Sin
Show that oS 050 - COS ;—;‘5
4 2
cosec'® —cosec O 2 .2
I = + S1 _ 1 _ - 2. H-
where 0 is not an intcgral multifile EEE,Q_-———- z = secd =R-H-S
of A Cﬂsa caSB
> .
1 : ved

Seo {utlon:— cot 6+ cot'@ = cosec's _cosec 8 Hence PFe . ;é[‘],.n-!'l)r

Domain:— pe R bv —

L.H: 5= Co{qg'f‘ Caflg

= (cOtiﬁ)L_,. c,tla qu cosecO + tanl sec@= c¢:>$e¢;t9$+tz1c.L

Sblﬂtl.on:— L.H 5= coseclO + tnn@ Secl

- cot’0( cot B +1)
':-'(f—OSCé@-!)(cn.seci@) -.-|+Co&:t9=Coie:d _ g éﬁ__'_—- ! E-'-rz—c-f-
4 . wcot O=cscl-l /3;”9 coSO ¢o5F sin® cosd
- cosed0- cosecO= Rt Cedorside . a1
Hence PpPro ved. o gx\>w\\1 >~ 5in0@ Caslﬂ SmGCas"ﬁ sin8 ¢osB
Nl = coSecl sccO = R-H'S

> il
[ ( .-"ﬁ‘r-*"eh“

_.a-"'_“---‘-. ) r"“::z;)_'
7 NS i
» ’/f}* \‘i“’/
—~ |f ) -

P th 70 Hernce proved
rove the fﬁllownn3 tldﬁ%@lj}%flbs’ state |Domain:— geR but o+ _O_E

khe domq;n of O i AN .
ineach case: .
F\\j\ N QS. sec - cosec 8= tan §-cot 6
i. tand + cot ® = cosec 6 SecE 5 2
. |splutioni=-H-5= Sec B cosEC 8
SOIUt'on:ﬁ L-H:S= tan8 +cot 6 —l-l'.ar;'B- ( I+Cot15) ( 4tan SzcztB)
Sinb bt ) 4 ) 1+ cot™0 = cosect
i o ¥ ce38 = 5"“19+cos:¢9 = l+tnn9-l-cot¢9
o . - —— v
- e SinB CosB _ tan® _cot 8= R-HS
= '_6— ( $i'n' @ J-Co}lﬂ = ;) HencéE PI‘OV&cl é_n
Sin@¢os 6 _ t 04 ' +1 )X
Domain:— 0€R & >
- cosecBd SecO® =R-I1-5 X 'y g B
—~ (oS0 = Co
Hence pr‘OVCal Qé._ cot 6—Co :. "
. NnA o . e_ cot §-coS
Tomain :- 8 € R but + O golutioni= L= T apcvg
NG 0=1 (_0510 coslﬁ - 035____2:.5.‘)—{--—-‘
QLO SCCQCOSCC BS'n CoSU = — ____,:f—- s _anl
sin
# & b &
So'utlon:" - C_oslﬂ(l-.slnl&) Cot 8- CoS 4=KHS
gcosl Sﬁ;ﬁ

L.H-S= sech cosecB Sin

B 59"{9 9’{@ Hence P
cos® 0 Domain:— 0

= i - RH‘S
Hence proVecl.

w_a
:"- .-
RN
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Q7 (5ec6+tan9)(5ec0—tan6’) =1

Solution:—
L.H:S= ( sec@+tang)(secO- l:an@)

_ sec 8- kan®

_ 1+tan8- fon8 1
v 4 far%ﬂ: Sec @

= L=R.H>s
Hence Prcn/en!
Dormain:—ge R bet 6 # ("”*2_')’:

Qs. ?..CD.SLQ—I':: |-2,5|'n"9

50'0“0!11- L-H'S:lCosle - |

p
o C0;6+5in9= |

= 2 (1-3in8) -1 :
-Pcﬂg_g':l—Sina

= 2-25n0-1 T
- 1=25n8 =R-HS i 3,\%\%\\ A
{/,ﬂ”‘ ?\\1} 4
Domain:— be Rk \ :ff:;:k}f‘f”'
Q9- Cos O - Sm&-;“‘_'" tan 6
\ “ 14+ tan 8
SOlvtIOH:- R-H-S- | — {th-a .
(+ tan 8
i
_ 1-tané . L tart
secd secd sech
: - @ [+ Ea "@
=Cos 8- 5"116_.(.&519 ( e § :lha)
Cos 0
= COSIG— Sl'an — L H -5
Hen € Proved.
in - but 8 2 (Zn+DX
Domain:- € R bv 2
Qio CoSB Sln@f cot @ —1
Co59+$m@ cot@ +1
i D H S = cotl 8-t
SO'Ut‘mt R.H*S ____—cat§+l
ces8 . rab8 = cos @
) __?,'_16__———-— . e 51-.-;(_'9
coS O by
$inG

www.pakcity.org

Domain:-— 8 & R but & 7! AR

Q11.

golytiom:= L.H-S= :;—S;

sinf_ . ¢otO= cosect

1+¢058
+ oté

cos0

_—-—

sin8_ .
sin@

|+Ca59 N
¢in 6+ cosB +cos6

sin@(1+coS8)

| | |+,e/56

A9 sin8 14 inB (14£636)
R.H-S
Hence proved.

Domain:— g€ R but B#rﬂf

!

- A- = cosec@
sin®

* Qiz Ca‘f; 6 - - 2_('_0519-!
1+ cobt 8
m
[ 4 CO -
| Qatution: =~ LH-5= 22—
SD'U 1+ cot’ O
']
= C"D{-' 6~ . ,-}-Cotle: cosecl'ﬁ
Coseclﬁ
Cafle _
CoSecl& Cosec,lB
X
= cos® S}r(@ - 5“__,10
3;8°6 L
| 2
_ c0s 8—5Nn0 = Cos 8-(1—-Co5 68)
p
- i . SinO+Cos8=
— ¢coS O-1+Co50 *ﬁ’;a”_m.&)
2

Dormairn:— 8 € R but 8#NA

Shww.pakcity.org



www.pakcity.org

Qis i L c (CosecB+ Col:B)

\-C650

sSiNg siné
L
= (1+co038) S'Nn8=1-Co5 O
sirn 6
L AL
= (t+ co:,B) . (l+ (056)
= =
‘=38 (1-c036)( 14,455 6)
- t+ co56 = L.H-S
\— CoS 8

Hence proved

Domain:— 8eR byt 6 ¥ NK

Qiq (Sece tqng) - = Slhﬁ

) - the
tr " L
50|U 0= . H.5= (Scca-tanﬁ)

(1= /‘H"‘B)(I-I-Snnﬁ 3
I— S\ 6

— R'H'S

1+ $im 6
Hence Pr‘mf&d
Domain:— 8&R but § % @ntdA

Qis \+ kan8

SO'UHOI’?:- L.H:-S5=

) +tanb
Sec:'G

2. +an@

= 25iNn8 cosb

y.tarn B
\+tan 6
_ 2tanB¢os’8

cos @
Hence Pro Vccl

Domain:- 6 R bot 6# &)X

.“ l-l
‘I'I -
D)

Please visit for mo

= 2 5""‘6_ coslﬁ —25NnBC0s6 = K. H s

www.pakcity.org

014, ‘=30t s

C°59 | +5in8
Sa'uthﬂ:- L-H.3= '— el
CoSB
= 1=5in@ % 1+ <inG
Co30 1+ SinG

= 1—5'n0 _ cos O
Co s&(1+5inb) cosd (1+5inb)
= Cﬂse _ R H - S(COJO-' 51!’10)
14+ SinG
Hence PI"'OVQCI

])omain:—eeﬁ, bul 6# (zn;r)x

ij- (tane...c.,{g)t = secfacosecle
i
Soluf‘iam— L.H.5<=(tanB+ cot8)

sin@ . cosb (Sm 6+CoS 08
i“ (c_cSG q.:nb Cosesunﬂ
A\

l | ) ,

— G,y E—
e __—.———-_—-_

650 sin@  cos6 sind
= sec® cosec 8= R-H:5
Hence Proved.
Domain :— 6erR but 6 # n_z?:c

Qisctme #5ech - - tonO+5ech
fon0- 5860 +1

SO'Ut;OﬂZ- +anb +SecB-1
'IDI"IB-SECQ'PI '-"+tﬂr='0=$ec16
(tan 6 +5ec B)- (sec O _tanB) =i=seco-tano
—_— _____-—_—__________—

an@ — SecB +|

= (’cane-l-secB) - (secb +tang)(secd -tand)

-~

+on@ — Secl +
= Q‘-‘On G'I'SECGJ[ 1— ( Sec Q-I-tanQ)J

W, pakcity.org
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\
19 —_— -l = _..'....- - _.'______ 3 3
Q - Q 20. sir6-co3 8= (sin-es8) (1 + sinbeosb)

CosecD-Cot@ S8 ¢inb cosecO+Cotd
Solution:= L. H- 5= 5in6-cos8

Golytion:-~
LHS s ———— - - . 1 2 .
cosecO—cot 8 Sing —(S'HB-C-059)( sin §+Cos0 +5inBcos6)
' ' [ 05"‘ bs-:: (a.-b)(af'-l- b"—ab)]
= 1 ces® . | |
Sinb - :‘une s'ne =(Sln9—COSB)( I+SIHC9C059)
- R-H-S
. 6 — Herce proved
sin8 | Domain:— G € R
Sin® 1 sind -1 +os® 'QZ 1

= -"'c S l B ®
1-e30 5N sin6B (1—Cosb) b § 1 2 1 L
siebB-cosB = (Sin8-cos 8)(1—sin 6 cos 6)

3
—cosO-1+C030 _  (cosO- cosO

) == ___—__—_..——-——' =
R e is
sinb (l-C.c‘Se) . -c06sB) . 4
SlﬂB(l 5 ) L_H,S_..: 3::‘1 6-—(,058
cosd (1— ¢f56) 6 3 L (3
= Eff_- - cotB & (5;,-‘{8)-(@5 6)
sind (1 /£ ces®) 50 6 AGR 2 SR T L .
([ =(sine- (o30)((sirt8)'t (c038) "+ 5in8 1030
8 ¢ -

L L .
_(sinB-co 38)[ (sin6) # (e 8) +25 1
s .Sl'nl'ﬂ cos 5]

=( .SEn"ﬁ-co; 8 ) ( (.S:‘nlm 030 )1- Sin 8 caslﬁ]

R- H '5= _—I—-——' — ' ;\w?
S cosecf+cotl =\

R.H-S
Hence PFOVE’C” Domain:- geR

, 6 4
QZZ. $in 0 +(s6 = 1-3 S:'nl'&Co.SLﬁ

Splytioni= L-H S= sint +cos'8

p R
4+ os8 - (1= o560 S
el (14 CGSG) =(5in3)+(('.056) 3 ¥ 2
' ' Ik'M—c‘_irz‘;3)[(.5:"':'119)1""(““5‘9) = Sin '9“53]
| + COSG""‘C°5B =(Sm o7,
= L L > ‘
B (14 co38) = (1D[(sin 8k (©0s8) +25i7 ocotp-35in 0o
1
cos 8t cos O o581+ 58) ((sinlt9+ c0s0) - 3Sm1¢9Ca520)
=2l _________—-—-"_ == —
sin O (1403 ) i ¢ s/ [ (_I)L-—- 3 szﬁ 66515] - |-3S/né€ CoSlﬁ
_ cos @ cot®
._.-anB | = RH 'S Hmte P"OVCJ
Hence Pr‘OV'Cf.:l 'Domaln - 9 = ﬁa

Domairn:— BER Lot 07# Clr;_-H)r

and 8# ™"

2.4

O‘I y
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25. Vsl = 2sec®
1+5inB | -Sinb

SOlUtiom' L-R-S= — - sin®

i

|

2 = 2sec 6= R-HS .
CQSIB int)®

—-""—_—_

(
Hence Provecl - Daomain:- B€ R but O+ ”

. . 5:00 /A
14, cosf +5n8 ‘3—9-"’"5 © TosinG
* Tcose- SinG cos8 + 3"

/;,;> ‘:}, © N8
g S0~ 5,,,5)(coj&+ 5in8) ) , o
\ +C050+ Sin 6-2

1
f__‘_;-" Y "'._"' {:\"‘\./)
/s ”
i e

, 42
QI coS 06—
\K *ax) )

. * *0 +5in6)
v\ - n C0SO+25M & 2 -2___&2__5;______
h [ — ——_——-__-——___—__ -

\

.2
.1 _ 25/ &
|-§in 6= SN0 " L, <t 0= ]
( ¢ 0S5 6 +5N0C= 1 )
_ 2 ____ - R-H S 0S5 B= el
;..-ZSJ'nLG
oV d | NR
Hence Pr ()_n'i"
" 2 e R but a ry
:Doma'

25

Please visit for more data at: www.pakcity.org





