Chapter 18. Trigonometric Ratios and Standard Angles

13 TRIGONOMETRICAL paTIos
OF STD ANGLES
EXERCISEF— 11|
g‘ujﬂi‘gﬁ‘. :l f,:i) #
3 <inad cocho
=2 % (#)(%)
= 3
4 x
_'{\___I_.i::l = 5?‘!"\14 l;u —+ L] CDET_ED;
.,. Aok AL
S 'JE,) + 2 Ll
» 3,2
= = Ly 2
i St
2 0B
=3 24!
.2
=7 N
>3
=3 o
L. ) o o3
U“j Sel i cos 45 -+ Efﬁlﬁg + ¢l ao

S Gy @f e

=3 b, L
&4 b

I
2
g +5+1 -:._6-— T_SH

l.-q [r' -?—-




(j\-‘) _T.{::_l

Cot a0 = 5 r_n:.Lq.S a;TnE-’.D 1 an 45

2

= D+ (Jﬁ]l.{_t).m

- L
= D + S
= + L
» g
=) B
Ly
5 81
g
Sohdron. 2
() S - cin'as + (LS
i k. .
Aant60
(e | N
A H)
@
oy LI |
-, 5 -
2
) |+
=3
3 2

wi- ﬂ‘\\



(1) so| -

2 3
I S
q

-+

i

%0 30 — SN0 4 2.¢080

I

dan 20 X tanbo

— =1 492 .(1)
%gﬁ’
L
2
L4+l
g
2
T2
ﬁ:_"‘:

_.t—

by 8
&

2
Ve

VE L
- 2@y G

=

=2 gxq 4+ Axq — 2%3(

= ,.15
=

-
—

26

|4 +81 —11
34




L S-L::m 3.:::ir -+ Sf_psqc-'

+ 5l0)

ﬁl -

£
V3

(i) So}

o = [— _— Cc:icl
p 5 : L @] ry 6D
ﬂd Cocas cosb60 —p—zﬁa ¢in30 ta

IEFCCT ERRUNE R



ﬁ‘ﬁ“#% - s — 2 danz
sin 30 < i
1. 3 B & Sas
i
=)
3 1
o BN ﬂ; - L
5 (,51,)
5 4
= 12 Xt — XXy — By
cxy
= 48 — ko~ S
20
= _ 1
2o
=7 _5|_'1
o
l1j s
LHS 2 caszo + Sn30 4 I
g 5
- s
> @)+ L4
o 23 4.1 4|
& 2
=) 3+ 244

L!



50 &
iy sof !

L = 4 ('Sln 3.3 4+ Cos ED)" = (—CDSC}-':T ——riln"qﬂ)

Tl +&f‘] - (- D

=) ) 0 _ _
% e " T lt. 3 (“L *)
=) 4 I-H) _ 3(_1_)
=) Z 4
A Lﬁqj—- 2
= 0 i
< 2
= 143
- R
= "':4;
-
= 9. & RHS
————
(i) & -
% U il
LHs=> Cos6o = <
Ris » CoCzg— stnizo = (B 2)\2
> D— S\n =0 = (___)_ LI)
- 1

-—

- TR %
4 %
3-1

Y
2




'.LHF -:_E.l_h:

So‘ujtcrbn — 5

() sd @ Gwen =z =30
LHS = —Han2>¢
= tan 2(30)
2) ban 5:;
2 NE}
Ris o 2 tamse

|- dante

2 2 v{c:ur‘tSG‘

- dant30
=) A
5 .
L VES
' s,
\ (ﬁ]
= P
VS
AN
l 3
=) 2
3
3=l
32
=) A
Y3
e
E 3
24 3.3
| \ERE)
- A3

v .ph



o I3
s = QL—'rS,
() _So) -
Giveo =~ = (11

Lhe = 4 Sina= -CoS

= 4.S™he-1s)- cos@ L5) -

4% - Sin6x -
gin 6(Q15)

=) 4 STn 2. coS 6o ¢ SIPF0

-

= 42{

SDlikion- 6 :-

0 =9

1— -
|- CoS 30

2
C,' sin A T CSA = D

I'=5t 30

-
=) Sin 20




= “q'ir-;//

Lfi]_g_g, ¥

Sip 4S° s A4S Cos 607

SPhbs Cos20 tangi

] ke o &
= = vi Z
AEUE
0 x
= ]
_.___.2_"_
3
2
=3 i 1 '
5 .
Sldon — 7
C‘li“ﬁﬁ EF':S{}“
Lh_r‘i_u_j;
LS = <Cin2e = <Cin2-20
= 51.-!'16(:}
S E1
=z

Rys 5 25iNOcos® . 2.8 30 cec20

i 3
.._z'._‘iw};
S

2



Y

L s

[{ﬁ]_ﬁ#:

Lﬁ} Sa] :

L LHS = 2HsSE.

Lys =7 Sinz O

F=J = ?"
RHs 5 2STN® _ aA<in O

3 4
2 2 Z,
o B



Colukion —g -

2518

Sirme @

=)

A5TnE

Lie - CosS3z& =

ces 3 3o

= cas qal

=

Q?VE!“* © =30

=  25in® : $in20

—

el

a

3
Rils Y (oS ® —2casO

—

= %'g)z_ g-i—i

'l a X
4‘_-&55 20 — '-_?.C.Ogal{:)

= 18

&g.aﬁ_ E_\E
FQ V=

28 siz

C

o 1 Erh 3{.‘;-

ST0 2 20

b5

SN 60




NNz e N
S 2%ne : &m0 = o 2333

Coludfon — 9 -

(=]

Giverr A=206 ; B=6o
L = Sin(A+m)
=) sin (30+607)
=2 St 90
5 A
W —=. SinA +stnB

= Sn30 4+ <tn Go

'ES
= _5‘-._"_-‘—5_—
%) 43
9
Lns F Rys

A FEnB3.
‘e, St CANBD) o ~

ludion 10—

Glven A =60 ) B= k-1

Yy = ¢

LHS = <ip Qf\«-* E) Sim @G+'3D)

n

= St 9o
A
FHs = SindA cefB 4 Cash Evyals!

—_ aTnGe. Cof gtf + cgge,g' Zim D

11—



= é-l--.l_. ':-E__l.:_l-l =
TR il

1) EaJ
Azbo !, B= 320
L¥s = cos(atr) = Cos (65436 )

=  Cet S0

- o

RHs = cogA.cosB —sTnA sinB

- Cot GO . Cos 26 — Snbo o230

P\
L
pl-

s oLds = By

(M) o)

Lits ‘
- Sfin CA-8) = Sn (6o~ 30)

B Sin 2o
-
b I
s _
> sina Ceil3 _ ceasASINT .

=) gfnﬁo-cbggd - csSbo- 0o

? N2 3 |
2 -:-r-' I ey
7 =

L
2 =



H 21 = . RHYx

=L
2- 2.
Sn Q:\fz,‘} . SipAcxB -CRASTHEB
(V) Sof -
A=6o ;B=30

LS —-—’i—n.ﬂ[A'B}

W
Y
A
G!

|

RIKE —tann Aank
V4 -i—u_nA-"PmE.

= —l—c;nhcs-—"_l_ﬂ-ﬂ?-h-

\ 4 danes Henio
= NI
VE

VB
=

=) 3%}

=Y




Sl 5

GRS

Qfven 2Sn28 =13

Erl"l-‘llj = NE}
i S

Sin 26 = S 60

= 6D
- &

o

28
v}
(&

"8 vl

Q) Sﬂl TR
Cﬂ}vc’n Cos (1a'+ :L) _ 5i0 60

cos (2o04=) = _E
2
cos (204%), Lhchk30

2 ot A= 20"

& @ zp0- 20

1Git) Given  BeO = 2

|

(.I-

3 *p*o = 2
LI-
"
shre = S
43

Efﬂlﬂ = E_
I'_f
grﬁﬁ: F’-
i

SiNng - J’:ﬂ'

—

2.



S =

©

Ql:)] u{fbn - 12

=

ﬂ—-—ﬁ\rﬁ n

9 .—iun"qa + sin*4s —

LD =

-—

NE

——

24

-

&0

-

SfnB =

Sing

2 Q) + L#L)l

stnbo

ol O

2 tan'® 4 nre - |\

~¢

3



QIWE“ tan Ko 1o il Efnqgnrcﬂg"ﬁﬁu <+ Sin 20~
i \ \
TN = Sahe e o ok K
ke Vo 2 2
w wdokul
= 3 =
= Il
- B
g 2
2
Tan 3y = lan s
2% = 4Hs
a = 15"
|
;
Li) e n 4(:‘351-_[ -_
4Cﬂ511:_ | .
Cﬂil:{ :.l_
4
Coclx - L
G
Cotx = —L
2
(ol % = CO$6:;
"= G-_-,"
Vs e
(1) SIS 4 caldae”

oy A )
= i &0 +Cn£lﬁg



- (ﬁ4':Jf)

3 V3 41
Ty
b 3]
L\.
W
LT
= \

o o
i“) Ccﬁld? — T X

= o5 6o _gin 60
- N2 (i3
5 -
ol s BB

Ey % 4
% A%

LJ'.
0 =
= =t

o

Colulion — 13 :4

ﬁ) gﬂl:

Griven gec@c COSecO
I IR
cot@  SinB

sing = CeosB
Sdinﬁ = |
cot O

TFen® = |

14



Gh) Sa' ;

Given Yano = cot®

+ﬂhﬂ = \
ot &
+ML5 = |
o= 4f¢
Sc\w}ﬁm— 18 =
Q‘]"n.fn 2in 35X — |-
Sin 3L = stng0o
w o D
=
%< = 30
) So ¢
Stn~y = gfﬁ:,;tj = e
) eces2e =% coS 2-30
=N CoS 60
- t
| 2o o @ 1 -
Q“} —"—ﬂnl!_ —celt = — "t_ é[:& — CeC3AD
(\_L)lu_ Q. )'1—
3 Eﬁ.
| SR . §
3 2

A0

—_—

- —

ot



ukien — 19

Siven 2 tarn e -
Rtantd =
4an® =

\

5

3
o
tone - 3
8= 320

Cosa Cog ‘J.E-U-

il

= C o5 '&ﬂﬂ

5::Mﬁ:.n ~-20 -

(Hiven Sinz + .:Qg\_i z 3
® = 3'.::'

ShSe + cosy = |

_Ii + cosy = |
cosy= -3
c.oﬂd - ":;T



Sokdion —2 v -

Given Sin (A+B) = B3 cos (A-B)

— =

st @i8) = A3
2.

sTo (A4B) = sio 60

AR = B0 wsawn )
cos(a-B) = A3
o [
cos(A-8) Co6S 30
A‘B = S0 = - - -("“"J

A- B = B3O
—_-___-I_"___..—-‘-_HI--_.
2 A = 9

A = L}'Sﬁ



gcjul_lﬂtl-}- 292

Singo = BO
Bc
K O
* 2
Ly
Boy = - E
-
Bo = 443
gim*.‘la-fi

. BD = ¥

and ,me A TBE

ﬂ-ﬂtog

A

From 'it'“ﬂj DRoc .

A
¢ /% :
© o)
L
2 \Go
@
i’

L] formn AocD

(oS o= ©F
Ec
BE E
g
S = ‘91'

Cosenn= OA




L]

’ ﬁ'C-‘—'DH"‘GC. =

, So)u—‘ﬁ::n-— 23

Guvep AR= 6
LC=ao
{B= 6o
Fom +ﬁ
Cinés = Ac
AR
a2 _ AC
=

o=
Ac = 3-\{5 :
-‘F’iarn E-
‘a
CoSén A= Be
AR
1\ =) Bc
2 ’
BC = —
2
Be = =
-
| S‘n]u-lﬂ::n - Py
Gwven  AP-1-8m.
| Rec= QBB
cB: AP =S wm

12-8m

n

)



S0 o *F'Lfa : fan 30 = [
=l

A L

u"g, F'r_

I".'?c: 1.1'\1-%‘ m'ta
SR 75, °b e bads he l::.dlolma 1y 12da mb
Soludion -26 -

A

AnBc ; (B=-45"

Le= bo

BC = ®m

Frm .Fua‘_.n A ARD

Tang¢® . Ap
BD

- AP

Bc =
S B+ Dec -9

= AD+ AD .8
=

VEAD+AD _o



(Vz+))ap = 8¥3

[
oo
m

AD =

00
m
<
U

AD

1

IS
Y
iy
ey
N/

2¢



EXERCISE _\%}2

S{:'Iukbﬂ - 13
() Sd
Given cog Ig”
<t 32

=> cos1g”

Sin (o148 )

=7 4 ,
) g4 >
e ton g
cokga®
== {aﬂ%l
ot — 444)

= 'tﬂ\ﬁqrrr

) Eq =

- |
Hien cosec 13 30

Cer 1273 cfl'

. cesec 11320

sec (ao-H20' )

=) cosec—VTE0
1

caec—tT S0

=] i

2

> gnffeah) ~ €0

- Cﬂjl end_ I.‘B) = tan®

ectec O

e C(_qﬂ _CD =



gﬂ!'u“tf'an D e

¢) Sel: cot 46 ) /eee=s® '>
e YT G [i———————

=]
= cot 40° A [ eof o \}
<= s .
tan(90-40 ) e (et J

> cal-415" ._"_(M>
—_ = T
CM w’g{“
= | - ‘__I_'_
2
=F 9 -
ra
" \
. 5/

Sin 419

3 = « Nz
") S| Sto 4q“) % (Ccﬂ"r‘ )

2

, 2
= <ih 4a° 4 cosal”
cosf A0-4) cto @o-41)

= (Mﬁ L+ cosT -
i 49T CMJ

23



.

=

2

it
cos 48 cosec SE
emn 12° Sec 32°
— e - =
Cos (ﬂlo —12 cogec( A0~ 31 )
Sints Sec21

srn@cr'rs') cos (o129 sfn@o- 187D
- Costs
o T o=

e Q. S .
1

Sin 25 Cos 26

Ser &% coseC E‘lg

Rinag CeR2S




A Sinas i £
I .
snas” e
2 &in’ a5 4 ekler
) 1

.S}C.'L{J'l-on- 3 -

O -‘:3—?’ ; <fn by —CoS28
- ein b — CoS [ﬂ_ia-— E.f';)
- Sen 607 — Qtn 6L
= O
M . Cosec 35 — Set
- cosel 25 ge. . 6285
cose¢ 3% - ~BS
# i
o}
'rj .
S‘o]u“]'lgon -~ QK
(..-i_) SQI H ','_.D_Sl ?_E," + ceg 64_‘ Sin2zgt + _"'l_ﬁr_ni
B ot S~ |
cet(@ 0—36 )
) c:.:nfi&' 4+ &fna2c i+ ﬂr
torr36
5 costae S0 b 4 |
) | |

= 2.



T

{7y - Sec 1 & bont® o aaat S
CoseC 1% Ln't 25"

2 - 2 < 1 Y
= Sec L7 4 tonb& 4 % 46+ o8 44

cstec @o-11)  cst@e69)

o 2- ) 3 L )
” _%: b o Cos @o-44) + ¢ 4%
s _Seet7” | =t

2 4 J—(Q?nl.q.qrb 9 c.nslq_cD
? 2 + |
= 3
Sluden 5 -
) S Sin 65 4o Qo8 3% __%in23tec 62 —+ el Ba
(oS 25 St 5S¢
2 " Sin e$ | Cas 3% etaae sec @o-23") +
Cﬂ%@o-—.ﬁfﬁ) sin(d0-322")
TS b
= QTM G 5 _C_"_Ei___ Qin2g . co@? + h
Cearts Ccos 37"
i 141 — wg:;‘_ng’ + b
2) b—1
5



E s 2T, g ek ot cot 4 oot s o wa®
csec 61°

— 3 (Srﬂl 28 e S‘,Tnm 51”)

Sea>9q° . mjcfag-—fl_n)‘h’% fo-73) ot 4%
Cﬂit&(‘ic-lﬂl')
. IR P
&DE jﬁnﬂatglh_ 2, C57n15g + s\ 60 3 ))

=

A" cot 45

) M - :?.cg%l"tﬂﬁél"cw'b

)
- CSi'ﬂliE‘ 9 cos &E)

44+ 20)-30)

\

) 14 2-3

=) O

Qlutron . 6 2~
#

'ﬂ'—_ o - -1 lﬂ
O S TREE cos

{an Q’foﬂﬁ") 4 cos@o—lE

)

= cot a” + SN

La_ﬁ'* e et 49+ cosec 21
—49°) 4 cosec (Ao~ 3 )

- cet@0

4V 4 GBC %
= +an b



So,wl-(”cm -2

) E?n,'- S:fnlls“-——c.:slﬁf = O

- L 2 b
LHE & sin" 28 — cos @1

= <in¥ 237 cos- @028
2 <0 28— stn? 28
= o
- LS = RS

=) ces 25 4
5 costas & eTal 25
I 1
~ Rr¥
<L = RHR

-

Qi . -
e ) » cosee 67 (— _},-gn“;.?f -
T

= c:ascc"élo—i’ia ~ tan 23

1 =]
cdgdamy —ton 23

=)

- 2 i
! LS = Q"H—{

-~
#

_ eot Yer”

()57 Fems Se 22" .
(@02

=) Sgczzf .

Vort22
=) I = Rds.

B &
=) cec 22 -

i



i) _<4

[
iy Sn'l:

-

W_So): s - Qrn 6% - Cos2T centd Stnay”

L  Shes cos BO-63) 7 CosE? sTnQo-63 )

<)  sSin &3 Sin 6% 4+ oS b?:‘- 3N 53“
FL- 5 =]
2) Sin 62 - Cot6>

_
—=

T_ LHS = QHE i

s 2 qece s’ sinsd ¢ oS=| CBSEC s9° .

- Sec 31 S0 (ﬂm-? L Cossl coseca0-35 \)

=) cec3l cos 3 4 cacsl sec 3

=) o cec Xl c oS =
= g aly . cox3l
casA)
=X 2
s = RO
Sudfen—A -

LW, SecTo STn2o — D cege CHO

_» gecdo sin@oFo) - cosio cosec Q020" )

—_ sec 1o - cosrd — COS2E cor. to”

e o

-_



1y Sﬂ| E

Seo lu.'l’ fon — 40 :-

LHS > Stn’20 + Stn'10° — tan*45
= S.Tnl-u}"+ 5rnLéa—p_a*) _ +ont45
- aint 20 + cost '-—'U')
= L) =)
=2 fa)
P T 4 T o
Lpis = cok84 L Sed20 a2
d=an b cot Fo
i cot 54° ‘onzo 2
¥ e g
Lon(ao=31) ot @o-202
=) (_.;,._ r"’ + -
"} | +1 -2
| )
Ve L U S
Lis = coSgo 4 Cos g9 cose< 3
<tn 10
cos @6 Co 54° cesec (G = )
=)
stn(S0-8<D
o cess | &S 4’ 99"3:'-
,c;eff’ﬁb'
2 L+ ) - g9 = RYS

‘I; x



Soudion <12 - £ ¢
Gy o
L] l [=]
s [ten3f ) 4 fedkse )\ o (s-ﬂ: A2 )
cot S5 don 3S° Cosec SO
- 5 | *!'D-I'\'E'_:g t'_t‘ cat s¢” _ & 'ggc 40" _\
f:a-i;-@g—*ssj {m@rsfa cafc(ﬁa—q@/
) 5 2 <
oS ey Sec AT
= 9 +i-—3
=) o
() Sof: gin3s” coc 55 cetzs STnSS
Cesee? TE‘E. > %480

| D oinadh s fo3rT) 4 Cosds SO Go25 )

. T
Cosec” (ﬂrc-—ggﬁ — o '

- - a
=) &0 LS gﬁn'gg",f Ce£ 25 (o833
]

S

Gec’gS 4+ ton"80

X &
= SN RS + Cet RS

o 1‘.1?:} — f'r-n..nl?c.

» N
\



=

() So €i0'34” 4 Sin's6” 4 o ton e tanT2 - otz
o - =2
=, <in 24 EF01@0—3¢7+ 2 tong oo Flo-12)— el “30

(it + cod 3a)p o tentd ot~ (B

=) I+2 — 3
3 o
Aubon - 13 o
() _Sof:  LHs = cos@ + Siné
;i‘ncc’lo- @ coff 0- 5)

= (‘a@ X SM
()™ )

s
™ |4
A4

SoAHSs = RHR

ah Sbl:
LHs » Co£O-Ln @o-ﬂ) 4+ C€in@ "¢ QD—E!)

- cotB - cos@ 4 CinB- Lin O
=) cosTe +sinte

b =
=)

o rHs = Ris.



@i_)__s'u} '.

LHt - -l’_—anﬁ & cin (qﬂ“ﬁ‘)
+ton @0-9) €os ©
@to ' cose
= “+ton @

o5 )

2 Yonte +\

= l—Cas™ A

=) cect®
TS . 1 = Q8 .
) Solubon — \4
lLl) j-_gl :
T r;ns{%:--ﬁ) .‘.;rﬂ@(;"’ﬁ‘)
. o @o'- A )
%) STnA- CoS A
T robA
= STNA Cos A
Cash~ L GAtA FotA 1)
Sin A L
=) SN A



Gh_So| *
s »  Sin @A) cos Go-a)
CcsccQQd—A) sec (Qo-A )
- &b CoS A A STn A
Sec A Cosec A
=) cosA S0 A
= |
CE‘GEH) GTM)
= 3 i A
COSA-CosA 4 SinA- S0
) " eRA A+ SintA
JE L_,H"S - FLHFE
Chebron- 1€ -
() _Sof > o0 i cos (30-6) + 3 don 28

2 (Fo=0) cec(a0-0)

=3 CQSH £ ‘E;-T*"“ml —~ % - =
CosO . cotec o (i‘)

) v g sinA a1
| 54

(shﬂ

- | + SinA - |

<A Sin* A~



cos(Ac-0©) -see @c-0) +ane

co - =
- Sec® (a6 ty/ﬁ - B
GnB - cotedd . tonl cot6

=) ) ek
Cck B 4 |
Sne- L
See
) \ )
- [
Qldron-16 -
M So * e cosb -secl@os B) = 1
= cot 63 cotece = A
- cos 63 = \
Cekec O
2} ces 63 = STn O
= cos 63° = cos(a0-6 )
a0 = &z®

© = ao-6 3°

=]

© = 21

i

(D Sef = cosec (e16-6) -Sin @6-0 ) cot bo-6) i

i)
cak O

Yon (90-6)



(V) Ten 35°. cot(@o—0) = 1|

Lm‘lf @Cf—-ﬁ) = —

TJanz <™
cck (Go-8) -  est 35
qa- S = 3C"
& = S0- 25"
& = <€

_—



