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#
D‘Staﬁce Forl‘NU’ai— censider a ' ;
vnit circle at O.
LEt P(leﬂl) Clr"ld Q('xL, 3-,_) be two Pafﬂ{'S. where ¢/ A6D = .. BoD = P
if ‘D" denotes the distance between L AOB = LCOD = ot-P
them, then Now A AOB and ACOD are conjruent’
d= 1PQl =J(gl_3,)‘+(xz-x,)" then |AB] = | <D

Example i Find distance between o IABl= 1Dl

the fellowing Points: using distance formula, we have

. , 6 - b (sina B
i) A (2,8) . B(5 ) (CO'SO"\—COSF)“’ (sin«- Sin]’-))zu ((oSﬂ-F'U +(5'”"'P"°)1

i) P(Co5%,005Y) , Qsin™, 31 ) COSLA + coSLP ~)CoSACOSB T Sin A + Sin P.._Z.Sindsihﬁ

Z-B Sfﬂz Aﬁ

Solu'ciom-' ira(3.8), B(5,6) = . (oS F—ﬁﬂ-zcos-‘-F +
- & L L Y ; S.
pbl - TG GG | assduredpradpalss b
= Jyu+r qy = EIERRE = cﬁgf(oc-p)-rsirg'(-*-m*'l-15°5(""P)
(i) P(CoS A, cesy) , Q (SN, sinYy) 1 -{b\ﬂ\—l((osﬁCOSP"'S'.”"SFnP)= 4 +4-2(eS (.&-P)
\.fe- ij_l
% Sind SmP)= 2-2.5'-"5(""'3)

1PQI=A (siny- o3y )+ (Sinx—-Cas)* | »/2- 2 ((cosAcospt

Y 2 . . Y/
1sinY +cos Y-1351ny o5y 4817 XF1CBS
_ Y +cos §-151nYy oY +n{3@t =Sy

or cos(ol-P) = CO5eX CoSF-f- SN S:'nP
Herce Pr'oVeo\.

‘e e have Proved this law for

Nofe
Ay B0, it is true for all values of

fundamental Law of .

tl'l'gonometrj
Let & and P any two angles (real numbes

{hen cosS (d_p) i COSG(C°5ﬁ+Sl'no(S|'n SOIUt'on:" (oS 'EL

Example 4. Find he valve of ws¥ -

which is called the "Fundamental Law - wx _ 1800 _5°-45"-30
of trigonometry. 12 I x_E
G 6
Proof:- S0 cos I cos (E X
;nP) ' |2 -6_;-)
;0‘“‘ B(“DSP’S
‘:"? weos = =coSE cosE 4 sink sind
\!," L 12 G4 6 4 6
¢ ;(usd'-'-?'Sm ‘P o5 = Al (£)+ L.l - 3+
Ti. Np 2 Jr 1
/ ‘l!:r el
X <m\
0 R R e 2 coset CoSP+ SinX ST
{
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Dec‘UCtior'lS f-rom fﬂﬂdameta, oS [d"(-P)] = cojo(cas(—P)+S-'naksin(.ﬁ)

Law ;-
i)NE know that

oS (_ot-la)-_: coS ot (o33 + SiN 0(5!4"\,3

N

—-

2

(oS(_"E-P) = COS'E cosp T S:'n{_ sunF

Put ok = , we gel

- (0)cosp (1) sSnP

- Sln (055_0
coS(X-B) = P
* S'nr.—|
L

2) we Kknow that
coS (et —p) = cosoccnsp+sina<5inp

put B =':.?.§.. . we gel

o5 (e (- K‘))__ cos cos(-W).,.snnaﬂ.‘:t\Qg‘\%j’/

™y

i

- cos (X +X) = co5es cCosA _5.6&\51)‘57\;
Jf‘_xjt/j»f’f
)

2) we know that
-P) = 51'?"'F’
put ﬁe%.;.oe. , we get

coS(E‘:

-bCo.S( §—(§+o¢)) = sin ( .f._'. +)
- CoS(_’;—.’:__-O() =sin( §+x)
-w COS C-—- X) = Sl'n(._nl:_}-o()

=P CoS oA = sin( -xz--f"’()

) Sin( _Ni.,.og):._. COSG(

l” we knew that
coS(et—P) = coSKCOSP o+ Sine Si‘nP
replacing B by - B we get

Please visit for mo

% Pakclfyorg B

e gdtaat.

+| o5 (ot +P)= CoS X COSR —Sin &SNP
(- cos(-p)= 0SB, sin(-p)=-sinP

5’ we know that
coS( A p) = coSa{(osP — SiNnof S’hF’

F =
!

RePlacmj « by r—f-ﬂ(; we gel

coS ( (.75'5_- +o<)~rp) = COS(%M)(OSF'S;”(%.{&}SMF{

cos (1X-B) =Cos2A Co5B + 5in2X 5inb

coS(2A-8) = ([)Cos8+(0)S5nb

wC¢oS2Kk = |
wy [COS (l‘K—B) = cosbB

Cin2_A =0
8) we know that
Sin (o -P) = inet Cosp = COSX SINE
Leb HA=2K, p =06

sin (2R-0) = SinlKCos8—co3 28 5InG
- (0)Cos8 = (1) Sn6

$in(2%-8) = —SinN6

www.pakcity.org
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9’ tan(dfp)._._ (r (ot + B) Examplesz: 90° +8 , 180°+ 6, 27016,
coS(et4p) 340" + 0 etc. |
_ Sind coSPB + o3 sinP o
Cos o CoSp — SiNeX SN Remember Some basic
. resolts of Allied angles

add Eo or subtracted

1) %4 6 is
t angle,

{from N-Y. rnull'fl?le o} r-:'gh
trigonemetric rakios change i EoO
co-rabios and vrece versa. £—-C.5
§iN ——=.¢°3 , tan—= col

sec =k Coder

gin —” €05

SiN& cosp - CoS e S;hp f[“@ \

> — \
CeSGCOSP + Sl'nvfsf?’f,n&“’g\j coS ( g —B) =SinBd , coS(_E-f-Q):_--s:‘nG
e T
AT : :
pividing vp an (oW by coseCos5p coS (.3.’5..8):.--5'09 2 caS(ég-ra): SinB
A\ N
_ anﬁ(o {\F CoS qun tan —é COt
s BB S X OSP tan( Z-8)=coto , tan( E +8)=-cotb
coSex (5P sineXSin p . 354 Lo
an( 2=-0)= (o tan{ 3X _
co COS‘B T cos« COSP n( i ) ) (_-{-I-Q)--COte
9L p is add or sobtracted frem
tank - 1':ar'~P 2) 5' 'f |
T ee—— an even mvltiple of .Z;".:,%e {rljonometnc

| + Eandf;dnfg . rabios shall remain the same.

3) so far as the Si
concerned, it 1S Jelermined by the

| Ovuudr‘ant ' which the Lermirall arm

—_ of the angle lies.
Trigonomelric Ratios of |  Sin — SiN
Allied Anj’es:' | sin(x-8)= sin® , Sin(x+6) = - snb
sin(lﬁ-—B) — sinG ) SN (1’\-4'9): S\inf

Allied angles
The angles associated with basic oS —> coS

angles of measore & to a ";Sht cos (x-8) = ~cos8 ) @S.. (T+8)=-¢0o50
ongle or multiple are Called coS(3%-0) = oS8 1 (0S(2AHB)= c0S @

allied angles.

t: www.pakcity.org
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tan —» tan ) sec(-300")

Ean(ﬁ-9)=-ta"6’

sec3o0 sec(-8)= secC

o 8 | =
kan (K+8)= tan o
. L= - 0 —60)
9, tantar@)=tant |- sec (360~ 6°) sec(ar9
Ean(IK-O)—.:-l:an ) _ SeC(aF_"éOv o2 5¢¢(q§'_9) - sec B

7/

. — ) . ° _ 6
_E'_ -8, 6r2A+6 lies N Quad LS e sin (360 _Q) =-5n
. ~ B
- A(O
3R _Q or x+0 lies D Q—uad i tﬁ?\f ‘ ) 050
= . 0o |sin(9s+6)=
lies 10 Quad Tot83 . sinb , tan(360°+ 8) = tanb

3K 40 or 250 A cos (9¢ - 6)

o 3) tan([aﬁ'-f‘y)

p A
Exam v o\“ﬁ”" 315° - o_p)Cos(180-
write Eowﬂ the values °F\ Nl 5N (360 )

ANV, _200 5 . g8)tan (3
W) sin 540’ i) teq\é-&ﬁl}ié") ¥\ 4 b/ s (70 +8) 37! 7 s tan6
, PN ‘ ) (= cos8) tanf _ sinfCe ,
Solutioni= lees L ale (2308 T T sp sind tan
5% = Co6S (110'-!-&15')'-’ cos (3190 + 43) cos @ S'n@ tan
1S =
CoSS e |4
= 4 SN .
s | C°5(3-’5;-_-+3) ExerCI Se 10' 1— . i
cos3ls’ = = =$in8 1 ithoot using the tables, find the
3"5',;‘5 Qi. Ualue_s 0{': N .
i) sin 540 §K +0) i) sin(-180°) 1) cot (~855°) iii) cse(2040)
& o) _ ‘n ___+ . . - .
~ sin (5S40 +0 ) =3 ( 2 ) sec(-960") v) tan(lte’) Vi) S$in(~360)
. ° -z55n(37i'+6) ® . . i .
o e aiNn(—=0)=- Tal:,
i) tan (-135°) - _sinTg0" 1 sN(B)==ST
6 ' -B)=-tand |=-s5N (110“""60')
~tan (135 ) ban (-8) ; . LETLY
= _:..sm(s__’;'__..;.so)

o\ _ _ LK _ue®
- - tan(lao'-—’-lS) =~ tan( 3 us? __ singe® sfn(glif.,a).srna

= __(__ tonQSj o tan(l%'_'_a)f:—fanQ _ g_
2=

---0=1 x-4Ss

Jata at: WwWw.pakcity.org
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i) cot (-855°)

= - COt 8€S°
=~ cob ( 810" +4sS")

. 24 4s’
= - cot(95£.+’-|5 )
= - (- tanus’) _
2
cal (% +8)

tanls = i

i) coseec 20u0

_ cosec(1980+ 60°)

- Cosec(21§£+6n°)
= -cosecbo’
R o e e
sin 4o’ *Ga_
= - 2= o on)e _cecl
J-j- ( C5c(12_z+5)_ cS )

) 58((—9600)  Sec(-8)=5ec8
\

sec 966 o
sec (900 +6067

N,

-

2 \._,-'/.) N
% -
d \
‘ll'
4 'r \
\
M,

v) tan l110°
= tan (1080°+ 30)
= tan( '1?-;-_-!' 30)

é ]
tan 30 5

=
L1

= tan (”‘-E +8) = tand

vi) 3in(~300") . sin(-8)=—5inG

== e S 300°

- —sin (360—60)
_ _sin(4~E. 46
Sln( - 66) “X_ge®
p B

- (-singe’)=sinbo = B
.8

v SN ( l{__-;_-f_'__ B) =-S1nf

Please visit for
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E:-cf:rcss each of the f—allawir"aj Qs
a {:rl'ﬂanometnt j’-unc{::‘on of an

angle of pasikfve. degree measure of
less then 45
50!0&03‘1:— iy sinl196

= Sin(180+16)

= -.sin{.s' -.-5i'n(7r+a]-=_5in€ B
li) costyl’
= cos5 (180°=33)
= — (65 33° -:coscx—e)=-case il
ii1) $in319°
_ sin(366°=4l’) |
_ ~sng® = Sin(AR- g) = -Sin@
# 2X-8
iv) cos25Y
O A < "
55}&6,0\336270 -6 )
\ E COS(%—E:— 16.) . COS(‘;.E--G):—S;"G
= "'Sin ’60 1%‘_9

v) tan2.94°
= tan(270+24")

vii) sin(-625")
= ...si'n 62.50

_ sin (636 --‘5) .._S;H(_%_G)
::-—.Siﬂ(-zj;_:-s ey
e 1% g

=. 05435 .
= LoS(“50°"|5 %_,s_
® sK
.. cos(ZE-15 ) - ceS(3-6)
sinl5° = 5ind
5
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Iv) €05 330°Sin 600° + co5120°5iN150° = ~|

IX) 8in150°
= sin (18630 _ Solvtion:=
; & R=38 . &
= sin( " . -350) L-H:S= ¢oS 336'5in o +(05120°51N 150
. @ Si'h(x'e) o, .
= S$IN30 = SiNG = CGS(BSO‘“BO‘) Sin(5q°.+6°.)+c-°5(90+36) 5
sin(186=30)

- _ad) e LK . . oy
1) $N(180"+ox) Sin( 90 &) = = Sinet Co5 ek €85 (2K-3¢) Sin (45 +66) + cos(E+3¢) Sin(R-3¢)

Qs. Prove the fellowing

= €65306 (-Singe’) -~ Sin 26°Sin 36"

Selvtion:- el
L.H-S= sin(180+) sin(96-) = (2)( B3) -(3)(3)= 4T @
= Sin(R+x)SIN( X -) = -;__L_-_',.___—%__,_i._._.R.H-s

Hence Prﬂved

_ -3iné
» co5(2R-8) =05 cos (319)= _5”; )
sin(6546) = -SNG , sin(R-6]= 317
&

QL, Prove that:

A . i 3—5."'8
: i§>irﬂ__—wl—l— = cos6

G)) :
co t‘- ( _3_1_7:?-9) cos (w—8) cosec(2X-6)

- —S;hﬁCDSO‘(
= R-+H*S

Hence Provfecl

et StN(A+R) = - SINK
Siﬂ(%-o()-: coS A

ii') sin180'siIN480°+ ces120°siN 306 = ..!i.

Solutior: - .
. o *e) ' EGO
H.S= 3,‘n780°5m(-|80 + cos 120 % 3\6
L F L8

\
<

. ® 8 o ¢ ® P (CNe” o o 3 6.
_ sin(726+6¢')sin(450 +306) ¥ €65/ +30)5in

. ® s @ {‘::JQ? ] = ’ o
= Sln(&-f-f-éb) Sm(é_g.,.io@.bgfs( .§ {.30) Sin 36
. (‘: Sl'h( ng- 60')\@') sin ( ‘43;-_‘+3o‘) = ¢o330’
’Q’-} (ZE+3%) = —s’inao‘)

50'0“0}‘7:- . _
L-H:S= (5'."‘(5'-!'6)) {'Qn( }'f + 9)

(Cot( 3.%'- a))L(c es(ﬂ-é))L cosec(2K-0)

CC’S( £-0)= ~Cc0S8

2 $iN( K+8) = ~sing
eot (25-6)= tan®

. a B\ tan(§£+6):—cnt6 )
_ SinGe" co536° — Sin36°5iN 30° 7
| cosec(2K-8)= (osecht Thus

= ..“[-.3. E Ay Ly 21
(z)f’ 2_) ( 7z )( 2.) 4 9 Ol (—-Sins)L(_ cot 6)

- §__ - 2:- = -’— = R‘I-’ '5 L L
4 4 lo’ (tanB) (-¢s38) (~Cosect)
rove
HeMNce P -_:/55)’1‘-0 cob O ]
i) cos30£' +¢c05234¢ +cos5(62 + o518 =0 p, Lo 6 cos 8 crbeeh
Selution:= _ _sﬁ__c_"t_g_— _ o58 sifb
L-H-S5= r_os306°+co.523€1'+cosi62°+C°518° siy 0 c;gle cosecl sipB
® ,p° s B
3 6 Y 3 - 8 c
= cos(340-54 )+ ¢o5 (180454 )+ceS(180 '5)*‘“‘5'. ..___.;¢os 8= R H-S
= c6S( ?_X-Sffo)-l' CﬂS(K+5‘!.)+ coS(R- 16) +¢o5 18 J
Hence proves .

-:coS(?-x‘a":"-"Sa) cos(x'-f-ﬁ)r--“sa oo ‘ o tan(lﬁo"‘a)
( CGSCK"B):-COSG ) ”) M—_“— = "'

: ' 5in(lao'+8) Co't(95-9)
= cosﬁ‘tf— cos54° - co%ﬂ + co1S° sec(366'-6)

= 0 =R-H-S5
Hence proved.

% pakcity.org 3 :
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Solution:-

¢ €05 (96°+8)=-5ing , secth)= sech
tan (180-8)=- tanf ,
sin(186°+8)=-sin0 ,

50

L-H'S'—':?‘Si 959{8 ("‘ 9) _ —i:R'H'S
5e;,d ( #SiA0) _t;!ﬂ@

Herce PF‘WQJ

94, B,
* triangle A

Q

iy sin(e¢+p) = sinY

Solution:~

of a triamgle ABC, 5e

+ X,B, ¥ are angles

o<+p+'r-— | 80°

sec(360-0)=sech
cot ( 90-0) = tanb

Y are the angles o{- a.
Bc, then prove that

www.pakcity.org

- cos 180" cos¥ + 510 8e*SiN¥
= (1) cosT +(®) sin?
= — cos ¥ = RHS

ence proved

(iv) tan (of-l'ﬁ) +tan¥=o0

Solvtion:-
L.H-s= tan (ct+B) + tan?

. 2o+ B =180-7
= tqn(, 80 —3’) + tanT from P
fanlBo-—tan . tan Y
I+tanigo tan™
= 0 = tan™ 1 FanY
1+ (o) tan?
g =R-H-S

= =tan?¥-+ taNT =

Hemce Pr‘oveﬂl-

- ct+p = 180" =T —"7 eI {E;f
—_ =y 0 :\&\ OU/ "
CMese smCetp) 000 Further Application of
_ sin(180—7) \giypsm' r| Basic Identities
,,f—x\/@g/ frem 1)
E ¥ J%}BO“SIV’-&, Example i' Pr‘OVE. that
= (o) cfpéﬁgf;—l)anY sin(et+p) SiNCot - -B) = s A - 5|nP
~%’/=RH5 =C05F"’C°5C’<
Jemce proved Selution:=
" L.H.5=sin(=+P) sin (% -P)
i) cos (<P ) =-sin &
< . .,_-,(sma(C.oSP-I-CoSo{SmP)(SdeoSP-(oSdSmP)
ot 4
|l.H:'S = OS5 (-—-?_P) ot B B —T (G'.-l-—b)(a b)= a b
_ CoS( IBO°“T) ~ frem o = sin "‘CGS B-cos L% Sin P
B = 5mo<(|-5m P) ~-(1=-5n ot)S""F
- eos(9°- 1) e siipdidp -siip iR
- C0590° cos?'z-_._ sin90*Sin % gita-sinp T R.H:S
= (O)COS 32:: - (1) SN Pi‘ ~ co;'o(_ (|-—C051?)
_-:-an%:R.H.S _ \_Coslo(_‘-l-COS?
Hence proved _ cosp- cosct= K H-S
iii) coS(e+p) = — €coST Hence proved
Sotluvtion:=
L. H:S= coS(e+B) ot P 180°—F
~rom e

= coS (186°—7)

e . .
2% pak ©)
%P Glty.org o
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EMMP'CZ. Withovt using tables,
find the values of a
of 75"

SO'UtiOﬁ:- 2 78° = ys + 30°

iy s‘ir'175° = S;n(q5°+3ob)

0 o o
o530 +C05US Sin30

s S;ﬂll
b |
- (5)08)+ (&N :)
3 |
_ 3 & o B
> W 2 [2
$ o NEX s ! cscl . zﬁ-
* S\hTS __.2--—:’-:_; 3 C S __._--"J;“-I
cosT1S’ = cos (45°+30)
cos U5 Cos30 — sings°sin 30°
. 6y _ (=)~
- (£)(=) (£)(%)
| B J"g',-l |
- _,_}—-"J’. - o e ,‘-_f"x&\‘
2 N 2 L 1+ 0/{\3\\
o = B ScciTwSt(_f——"‘B% =
- €313 = ST o0 33 -1
: o _ < (\ﬁ/ | + |
tan75' = &%&é«@, T
"?2@ ~ J3 -~
t ° ,@ N[
Qh-ls — -___i_'_ . th75t= JS o l
L2 - J3 + !
Example3. Prove that
cosll*+snll” _ ¢ n56"
coS I - sin|l°®
Solu‘tion:—

R.H:S= ton 56

= tah(QS"-f-llu)

tand s + tan 1"

g
i

- tanys’ tanil’
| + tan il . tanlS’= |
| - (1) tanil®
» [ ]
— | + st |l . ‘ X
cos |]° cos|l + 2Nl
- T _<n®
| - sinil® ____———c°5|I
cos |1° chS(Ib-—-Sin””
coes|)’®

|; tr‘tjonome tric ‘

www.pakcity.org

— cosll + SN 1’
'_—__—-—-'——-

cosi® = s Il
Herce Pr‘oveoﬂ

Emmf’lel{. ’f‘ cosScK =~ e .,tanP::

Oj- the anjle. a—f-
L ouad rant
guadrant,

L.H-5

—

- 2
o

the tErm'nﬁa| side
is 1M the

measur € &
is 1N the L

and that °f P
find the values of:

iy sin (o +PB) i) cos(#+P)

@ 4 _zq . @
SO'Ut'on" *2 CD}“-:: Z-g-— (0( 1S 1N I[ Cvuad)
SiN = '.t\,\-COslo‘- =+ JiI- (-%-'-‘6-,}"
) =t Ji-58 =t [e25-57¢
Sines = -i‘J-_—T;_ = T 1.
625 25
=p SIN A= i 4 (o( 'S in 1L ‘VUO-"[)
25
« = ]I quad
A'SO tan p:'.-'_c?;-a CPIS in _ULCV )
) 1
5€QP= I—l-thF .
(_?__)1__._. | _..B_‘.- = {.‘_5.22.‘&-—
= * L% oo (600

41 _ - ul
e Secp:::'l'-z’-o— -PSQCF.- qo( pcyUad)
e cosp::-..g-‘-‘-’-
tanB = SINE L sinp=tanp €3
nP cos P e mP P P
. _ _LIQ _ ___2_
=¥ S‘hP"(%o)( 'ZTT)" 4|
= SiNB= -2 Now

aql
i) sin(e+ F) = SiNne CoSP + Co5eX Si’nF

(%)(4)+ Cip)Can

~_ _280 216 =_.2.80+216
sin (et B) = -8 5 (b
1025
i

&t www.pakcity.org
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“) CoS (ot ) = coSKCoS - SIiNKA SIN |
P P P ]f*'tani'.‘{an"’:+fanﬂ nf - -tanZ tanf
,____(_;_q)(_ao)__('r )(___9_ | 2 2 z 2 T 7
= 960 63 — .__.._..---——--96"3'.3“"-6::5 -:' nﬂ{nn"i-r L-}an 2 T T=i
=15 1025 1025 %7 Lane tan b, tan £ tanZ o
Herceé PrO ved

ExPres,s 35i‘n9+ QCoSB in
=

<since  sim (<t pB) 13 —~ Ve L)
| P _ (Z:o:ttif) ) the form rsin(8+P), VW
and C05L0<+P) 1S 4 IVE side o; the analg pg— measure 4’ 'S 1M the
- =t P res 1M v WUer‘qr‘nt. I.C\/uadr'af'\t
Examples, 3f =P ¥ the angles [Solubioni= 3gine*” cos
oj" AABC, prove fhat: - rcosCP-:_-"(;)-'-: e
tanY= Fandt taﬂPtana’ IR L}
) tanec+tan ptHE rsing L reos P Fsin ¢
2 C 05 +
u)fani'-z‘- {:ar_!__iP_J-ta".g.tan% +ta"1&an9§f’i By U +(“)L"'" L'3):L) ;r °
f. . ~r¥( cos @ +5I1 )
Soly (o =i) &, B, ¥ are the angles ) s ac =5
of BABC, s ) > T
£ = 180° A AV Fsind _ 4
<P L) B pever S
0 e\ tﬂﬁ#’ 3
tan (<t p)= tan('Bg;::’-f@S)* .y
. {‘*\QQ/\ 55in6+tl6059::' t"CaScPSIﬂB'I"rS’nCP g
ety tan o~ + {QnP ““:\1\ O\astan (A— 8) CP 8
e ﬁw _-:..'tanB __r(c_asq:)Sl.ne',‘S’n 05 )
[ — tand EOHE\V\“\X : U
- tand +tci$% ~ tan7 +tan® l:anp’canT r sin(87 i2
-1, 4
= tand + tanf +tan¥= tanx kanf3 tan? =5, $ =tar (_5)
Hel‘jce Provea‘ e
) . Exercise 10.2
i) from B
: orove thal
t+P = 180 — ¥
5> ott+p_ 1807 60"+9)-"=""‘5“'"6
T - p 0
’ omi= L. H-5= sin(180 +8)
x4+ P . 9T .
-r 5 J ~ = 0" 3 0°cos B +cos180°SINE |
0 _ - ; —-5in8-= R-H'S
oL P _ tan (90 ) (o) cos® *+ 1) SinB ==31N
tan( L 2.) 'Z) | Hence proved
[a . ®
tan g+l b T i) o5 (186 +0) = - cos0
o ==
_tan % tanfy fon(£-5) Solution:=
p _ kb L.HS = C05(|80+6)
A
nd tan"i'. i !:an__}___ a =coS 180 cos8 — sin| 80 SinNG
——————————————— -
I~ tang tanp tanZ _ (~1) cos8 — (0)sSinG = - cos8= R-H'S
- *+ Hence proved
+ CoSK sSinP

w sin(e+P)= sinol CoSP
cos( +P)= COSO\'C?SP

) .
.':-i': akC' (o)
%P Ity.org i
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ili) tan(270°- 8)= cot 6

Soltion:-
[.4.5= tan(270°- 6)

= sin(270™~6) - -
ceS(270-6)
sin270%ces @ - Co5270°SiNG

— S
cos 276 CoS50 + cos270 Cos8

= (1) Ces@ - (o) SinE _ —cos@
(0) CosSB +(-1)Sin8 — SiND

— Cote = RH )
Hence proved
IV) coS (8-

Solution:-
L-H -S= co5(8-180")

80" ) = -~ cos5 0

= cos0C0S180°-sim 8 5iM180°

. A
< Cﬁse(—l)-— 5!06(0) O/{\? "‘“‘~\

...CCDSB' = R-H‘S

Flence P"‘°V¢°'

L.-H:S = C°5(17O+8)

= C652706'CoS8 - sin270 $iNG

=(0)cos58 - (-1)sin6
—— SfﬁG:: R'H '5

Herce pr'ovacl
Vi) sin(B8+ 270") = — cos8
Selution:—
L.H-5= Sin( O+ 27¢°)
= sinG co5270"+ C656 Sin270°
_ sin@(0) + coS8(—1)

cos@ = K-HO
Hence FrfsVed

-.:tanQ

o=

vii) tan (180" +6)

Solvtion:~

. 4-s= tan (180°+6)

www.pakKcity.org

_ sin(180°+ 6)

cos (180°+ 0)

= SN 18 0° cos0 + coS |80 Sin0
) n
coS|80° coS® — S:'nldd'smﬁ

= (0)ces8 + (=) sin®

Aot
(=1) coS8 —(0) sin@
_sinG _ sin0 _ tonf = R.H:'s
oA —
— ¢coS 6@ (oSG

e
ey

Hence proved

viil) ¢es(366-08)= coS @

Solvtion'~
L.H-5= cos(366—08)

— ¢0S 366°coes @ 4 Sin366°sin 6

2 Sin(AX-B) =SineCoSp — (oS Sin B
sin(ot+ p) = SinX Cosp + coSxX sin P
cos(ex-P) = CoSck (o3P 51N & Sinf

(o5 (o'+B)= CoSXCoSP = SIna Sing

Oz Fimd the valves 0 {- the fo”owinjg

e i) SiniS® ii) cosIs® i) tan)s®

iv) sinlos® ¥) cesjes® vi) tanes®

(Hint: 15°= (45-38) and 105"= (66 +45"))
Solution:= iy sinis®

sinls = sin(4s - 30")
= sinlS°ces30 - CoS 45°'sin30°

- (j’;)(é (£)(z)

= J3 _ _ - J3 -1
2—J’£ 7-\]-2-. z\r)'_
il) cos1S”

cosiS°= cos(4sS°—30")
_ cosl5°co530 + sinys°sin 3¢0°

JL
= J3 ' _ JS-]-'
2J2 2 2 L J3
iit) tan 15°

= tan (45°- 30°)

(-; tan(«-p)= tan ot~ tanp )
1+ tanA fanP

(3

Please visit for maredata-at: www. pakcity.org
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— tan 45° — tan30”

.__—____u_———'__

| + tany s* tam30

www.pakcity.org

ii) cos (X+45"°) -:.E (cosd-si'na{)

) ( ) ) = — (65 dCﬂSL(S ‘
1 (1 (TE) -COSC"(E,-;_)- s.no\(&)
= J"_,
3\5 . Jg_‘ ._._.’f(CO:,a(_snno()::RHS
! T 2.
ﬁjs ﬁ LA HeNce Pl"ovec;
V) sim105” QZ,. Prove thal:
Slnlosoﬂ: S\ (60."‘46.) i) tan(45°+A) Eah(qs.—ﬁ) e 1

Soluﬁon:-'

= siNn 6o
= () -’-) + ( ";:)(j'-i) IL.H:S= Fan(4s +A) Ean(ys’-A)
- (’_ (ﬁ tan« + tanp
I3 | Nl \('-'tanco‘-fp)'-'-' e
- >— + - I— tan = tanP
2 Jr 2. J2 2 AP
and tan(x-p)= tan« - tanf
v, £as 193 ﬁ f(::)ii\\‘# |+tans {'OF‘\P

co5|05°—: coS (60‘—1-(4‘5“)

_/tants°+tanA tanli 5 - kanA )
|—tanlus® kanA (+tanys tanh

= | + tam A )(l—fanA)

— (1) Ean A 1+ (1) tanA
= 2-\1'2—,,,;&\& _;( l+;€f{nﬂ )(l-/led/nﬁ)
NN ) - j‘,ﬂfﬁﬂ '+$,G/hﬁ
%
V‘, tan 109 _ 1___= R.M:S
tan 105 = ‘Ean(éo'—#q_f;"‘) Hence pr'ovecl
(°: tan (#+B) = tan o + tanpP ")‘20"(%_9) +t0n('§+9)= .
\— tancttanf Solution:=
= tan 60° + tanys L.-H:S= {an(%—B)-P tancigi‘a)
— tanéo'tanys _ tan% - tan & " tan 313'4- tanb
= =+ _ 5+ | + kanZ- tan0 | - kan 25 tan®
_ B T i 4
4 _ | =tanb | (-1) +tan8
5 Prove that: S
o il L. . N | (1) tanb - (-1) tan8
) sin (45 + ) = =(5inat+cose)

Seluti " - (Aol (= tent )
oluLion o | + tan 8 |+ tané
L.H-5= sin(4s + )

- O = R.HS

_ sinbs°cosa + CosU5 SN

=

JL

i
e aal

JdL

)

Cojo( —+ --L 5|'no(
Jr

(5"770('!‘(050’():: R.H:S '

Hence proved

ww.pakcity.org
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e n . !
() snn(t9+.§)+co5(6+..§) — coS0

Solution‘:-
L. H- s—sm(6+—-)+ cos( 8% )

=

( sin0 toS Z 4-c0S0 &0’7} (CoSB cos£
—Srnﬁs:nﬂ')

=(sin6(F)+cos8($)) # (coso($)- 5inb( 2))

= ‘5%6 +L cosg + < cosB - B3 4inb
X PR P

cos O R-H-S |
Hernce proVed.

—— —
-

V) S;I"\B—CDSG{DH-@E o

t
Clﬁz

et

(oS0 +sin@ tan 3

- smacosﬂ —caw\.s.nﬂ

'

c:.».seCosG 4+ sin8sin

A

sin (9-£)
e

coS (6- _‘.’é)

tan -%

l-Hlem ce FI“OVGCL

sin %

cos &

z
R.H-5

s
E—

_—— E___J
E—_
—

v) 1 — f:anBtan‘p _ c05(8+4’)

\—-tany - e ——

1+ tan® tan @ cos (6 — P)
olution:~

s:_.H-s-.-.-.. 1— tan®é tan &

A
..@F\"g/{"(("'

www.pakcity.org

— CaSBCoSCP— siNn & sinqb

Cosg_/éos 45

Cos 8 C°54) -+ siNé Slﬂf’

 cosgfosd

cos(8+P) _ R.H-S

i\

Q 5 Show that

oS (o¢+P) €05 («-B)= coS A~

Salu'hon..

L.H-S= cos (st+p) oS (*-P)

..(c oSdCoSP -5in asSmP) (CosotCosF - Sin et sin [3)

s,nLP-:. Ca; P_S“% A

=Co5 otCoSP- Si N L Sin P

sirs P) - (1— co3 #) ST F‘

P_S,nP-—CoS 'DF’

= R-H'S

o( cos/oém

= R-H-S

Hence Proved

.2

Ca;P ALUs N

Show that:

Q60 5m(d-+p)-r5""(°‘ -B)
cos(ot+ B) + cos(—B)

0 'hon'-- |

______.___-——
co s+ P) +CO5 (et —-PB)

Stna'\Cc:.Sﬁ-\-Cos??d'\ +smo<t'osp CGS%F
CoSdCoSP Slh}i/glnp-f CGS“(OSP"'S‘"’/‘{I“P

. tanck

_ ZsinxeefP _ SIDE tana=R-H-S
/{C.ﬂSO( DSP coS X
Q7 Show that: c_ol-c-fC“tP_'
1) cot(t+P) = m
|u‘tl0ﬂ'-
Sa R.-H:S= cab XCotp—
.: - CO{:DQ'!'CO'!'.P

12z, -

o pakcity.org fi
Please visit for mofedate
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- | ; + coSk SinP
= - ot tan = 5"“"“05]%
tanod;an 1— tar F’ ‘ .

B _—L_ _|_ . = tan np .Sur:uaﬁcOSP—) coSasinP
tar tanP tqnlS-f- tan — SN (et + P - R- H- S

1— tan e tanf ,

A

tan 0‘\'!'{:0:‘1[3 tan«<+tanf =2
'-‘tandtah/ﬂ 0 XL & and O<P<.§
| | ,
= ———— = Cot(=+p)=LHS that sin(e-p)= 132,
tan («+pB) ; Sl 309 PI= Sos

Hemce prov ed

t
i) cot(o-p) = SOEXCtP e, o lies in T auad
5 l k' c‘otp"@td\ %‘: c-e., B lies rnI “Vuo.cl
iyt IO, -
R. HS':-‘ CM.LL. = + '_S,n"o{ = + |_(_‘L)L

!

= cot(e-P) =L -H"S | T 4l ~ T quad)
Hence proved

i) tamn o+ &anE Sin (o + p)

tanx- tonp  sin(-P) = (4)8)-(3)(4
SO'Ut'on' ' | _ fbo  _ 27 - 160—21
L-H S= ___{:a”d.f_{a___nF’ T 305 205 205
o .= tanF - 133
SN sin P 205
) N 133 Hence roved
m p—
2 co ﬁ -y SIN (d"PJ"' 2_05 P
sinX  sin B
CoSA CoSPB _
— Sine (,oSE + Sinﬁ coS A
C.DS;(CosP
SIN o COSP—SmﬁCOSM
coS COS|3

Please visit for mBte P8t www.pakcity.org
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Q9 9 Sinck= 4 and sinp= = where | iii) tan (*+p)

= 7 13 i _cf
%(a&z.x' and %(Pﬂi?{'. Find +an (d+p)= Slh("(""ﬁ) i 5A5‘

- 33
) sin(=+B) i)cosletp) i) tan(#+p) AL 7és

56
iv) sin(a*-P) ¥) cos(_d-P) vi) tan (d-P) tan (4 +F) = o

In which OVuadranfs do the terminal iv) Sin (& —B) .
Sl'des o;, the angles Of measur'CS 51'h(0"'P)-": Sino{casp__(ojﬁ SlnP
|

_B) lre? 3 \( 1%
(<+p) and (x-P) €S 2 = (%)C'%)’(E)( 36k
i Sink= 4 SiNPT 93 3¢ _ —20+3°_ °
Solytioni= sin<=% , sPP= 3 - 2T T TE s
» (e A lres (N I CVUQO‘
s ELRLR (- os in Loyuad V) CoS (et—B) | |
ond K< PR (= P cos (- P)= oS cos(.’»+5'”"‘smf3
b )¢ 1>
o5zt st (25 F)E)
[ s 4 48 i5+48 _ 63
="—'Jl-—-(-5‘5.-]" = 75 " 45 §5 65
-+ - & -r s @@(Wﬁ) (w-p) s 18
9 _ 4 _§__ ,_._;:;&\ <Ea’nC"‘ P)-‘ m ‘“Vés‘ 3
eoSA = + _— " O D
i 2.5 S F{i\J <
-+ (05K = =3 (A lies IQ%}W“"U sin(ﬂ‘-"P) is -ive and co.s(.a<+P)
> F@J is —ive so otp lies in I quadrant.

.« +ive and cos (¢~ B)

A Also sin(%-P)
il 7Y lres in L cvuadranl‘.

s +ive so =f
10 Find sin(e+p) and Cos («tB),Jiven

that
- ether the
v 1y tan o= % , osp=13 and

i o~ Bis N
“p= % = o3P rg: g’:“!/W"" terminal side of the ongle of measuré
oA nor that of p is in the I qvadrant.

SOlUtion:' '[‘:Or)af—.:% ( « net in I quad)

-_3 )( L}: 5° O( “es I'Y'I _]H qIUClOL |
= (-‘-’-)(-%)+( F/v 13 caSP=% (B ot inIGvua.cl‘ so P lies
)

& .
36 :“25'3‘=#5 in 1K Uqc:‘)
- 2 E TG T | T e 14(3)
*° selo= 1+ Kan e = [}
§-+2 _ 25
i) cos (%+P) sec = 1+ 5 = R =22
sSin
CDS{d-’-P)::CDSﬂ(COSP—Sln"(L F = S€C A = 1 .3._.%" T _qg
y V(= !
2(%)('%)-(——)(13 -rseco(-.:—% (2% is in T[ qrvad)
s - 33
,,,_'__5_-—-..‘.'_-8—-:'-5———3'?’" 'Zg: or cos X = -4

S
Alse « Slnat-:-'t',/l— oS- ok
Sind\ = ’L" ’ - (-_‘54__)1'

14
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8 L
Sind — ’*‘Jl—_.,-‘- = + 25-/6 =y SiNA = +J | = (==

= 7 — b4
] 25 25 ] ‘7 - 289
SinX _ + [9. - + 32 = + | 289-64 _ + 2L5
- V25 ) | 289 287
-p SiN o= "..:.3- (o( s 1M JTL CVUOJ) sme = + .!-—S:
5 - ' 1
- Sinot=z =15 (e i3 N I gvad)

X
< sinp=+ [ cosp
P F  wsp =t [P -t [0
=+ [1- (5) .+

3) 769
N 169 - 769

SFHP = T (2-

CGSF':f/_SZ.é- .-:fz:_q_
§25 25

T;;, . i (_‘oSP = -"_2_-_9_ ( ﬁ s 1 I GVUCI.J)
- SN = - 12 ( B isin IV WUGG‘ 25 "
ow > NoW i (ot )= Sin ox Cospp+COS A ST
sin (% +P) .-:.-S:'nO(CoSP tcose<SmpB _ _{_éj,') %) 4(-’-5-)('5-;7;- )
4 \(-1% | § -30¢
:(-—‘-g—)(% +( g‘-)( 13 \ = 369 +_€.§-—="_§_6_9.1L_§—= e
> 33 - Y26 425 425 115
_15 . 48 _-1stAf. == cosB-sinxSinf
= %z " 65 6S @gg\ cos (X 1p)= o5 X COP= 3
e S 157y /- T
oS (o(+P) o CO.SG(CCDSP— Sin ?’nsfz\;w v _ _%)C—%)-( ""'-"-',' )( ZE)
). (A M) 191, tos _ 19u+tes 237
- ( 5 E R a\\/ y 5’6 -Z;E-g 2% - 415 25
= -2° - )2 -_7-_20:5_.’2'_5_'_ = Prove that:
il') tano = -%\ﬁnd SIHP-’: e ar 05 8° +-5in8°
oither the terminal side of the jor=

ahﬁle of measure &\ nor that o)C p BH-S= o - ?7 |
is iN thﬁl—z‘:l/uadraht. tan(‘f‘S'-"Ba) ( .: tan(o‘_F) )

) (X is mot in

SO'Ut;Oni""‘Ean =" g
IV_'Q/Uaa' so ok lies in IL "VUGJ)

Fan o - Eanﬁ

—_— o
| + tanus® tan8 14 tan=tanp

L (B is ot in ILquad-so P _ - tan 8 - sin 8..
SI"P' - d \+ (1) tan8’ CoS.B :
hes in 1L quad). —
1 coS8"°

cos8°—sin8’

L — m————— 0_ g L
I ( 3 G{f "'"'""c' = =22 80 Stngp'i' ’_--H'S
] ; CosR°+SIN8° oS8 +Sin8
wosotd. bu+22S . 282 :
- ’ f N A ' | pro ved.
cA=+ (L8 -+t — FHence
-+ € &4 8

o seck = ~LL (o ligsin T quad)
3

or coS A = - 8

. i

17
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le. 3 o, B,Y are amgles of a |
triangle ABC, show that tan o(-[-&anp-_-.-tqn?’(:—tqno(\‘:anp)

cok 9—"—+Cot_E_ 4 .. A £ 2
o 3 3 +c°t y _.Cot 2.C.ifﬁft-__;.!._...(‘_cf‘: )

Solvti'on:- e o, b, ¥ are angles of a - bana+tanBt tanT=

triangle ABC, so
o<+ﬁ+3’-= 180’

+tanck +tanp= - tan7+ kane F:anp tan?¥
tano tanB tan?

! ) )

L _ !

ot X ot ot ¥ afo(COtP&tf

eot BCot 74 totot a7 ottt )

CoboX Co ot ¥ - EMCJZY
1

ya 2.
- 9_?(__'_}_ ~ 90.__:_5-_ - c.otoLCAiFHatPCot'?'-f‘&tral't?‘:—
2 2
. ltercR PF'OV?C‘
- tan(g‘—-l-.E.) =’can(9°"1 .
R < Qi[_‘ Ex press the following 1IN the
- tan 2 +tan..E.. tan(os *form rsin(8+¢) or k Siv (6-9),
_——t——;—:———‘ = (ot:-‘i ~:=a:b(:;—a) where terminal sides Of- the angles o}'.
|- tan S an% measures @ and ¢ are in the {irst
o vadrant
o, ton X+ ta n_[:: \ Y e ’
—— 1y.C ﬁ\i;{mﬁ 4+ 5 €065
= )12 54
- tan% tanf 'Ean-z NN .
- O,f\/gii‘;\‘ <55/Iutlon:- Lot 1= rCo5 4" — >
2 [ ;\J 5= I Singd —> ¢h)
‘ECm 3 {.-an-z-l' ":Q”_.?E-. {Q”{- — l—,:]:qggj%éng L el 3 : 1. 2 S
% \ &~ 2By btU)=> (1) +(5) =T CoS #’ +r SN ‘ib
7N QJ .
tqn"-‘z tanri +tan% tan 3;-_- * ?}%ﬁmé _ § | 1a4t2S = - ( codd+sind)=r*)
N\ O¥
S\}@/\Q? - F= (69 = =15
pividing beth si es&: tan 2 tan B tanr | PY [0} rsin® 5 _ tand = 5
] desd Ry ta”'z th F CoS 12 2
{l ﬁ 4 - , or ¢’=tan'(1€L
an P, an 2 bn ¥ New
bl L ) {anﬁ-{an.?(p 0. ¢inO +505 B8=r Coscp Sind + V'Sincp cos56

_r(sin6Css P + 036 sind )=rsin(8+¢)
where =13 and @ = tar;'.%_

Herce pr‘weal W) 35in@-ucesb
50,01;0'1:- Lot 3= Fces¢ — i)

le‘P ot PHT= 180°, show that ‘ -4=r Sing —y 0V

cot O(CbtP-f-CotPcot Y'f'(.'of.- YCot X = i

3y . ';(.'i)L-\'-( ii)z'-)- (3)"4-(- Q)L._._. Feosd+r Sin' ¢
> O+ 16 = l‘"(asltﬁ+5i'n1¢)= rt(1)

Salvtion:- L
‘-'o(-I-P-f'x = 130° * 25=7F =¥-';=5q q
By (W) Fsing _ - _-4
"”""’[3"-' 1860—“5 J-E-.—)—"*m- -g'*{lanfp 3
6 -1y
tan(=+ B)= Ean (180 -Y) or & =tar ( _%_)
New
Mﬁ—if-i - ~tanY "”ca:ff;':; aSing-UasO = rtesPSINO+rSing CosO
- tanxtang _r(sinpas +es85ing) i

= l"-S;n(9+ ?) where y. s
Qnd 4’ = th"(—q/s)

14
% pakcity.org
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Uy, sinQ-—cos® | Now , <
.Soluf?on'.- Let L=rces ¢ —> ¢in@+co56 =yrcospsin rsingce
t=r sing —> @ =r(sin® cos P *‘“’595'"4’)
By (i)"+ (i) o+ (041 = "zf";hf sind - sin(8+®) s wbere = B
2 : _
-)-l+l=rz(‘°54’*5m?)—r <P and ¢ - tar 1)
- =2 = r= 2
... SO Vi) 35in8 — 5 050 ‘ |
By W, M7 = =L o tand =1 | ® nrat 3. | CosP—7 Y
e r CoS 4; | 50|Utl On. Let__ o s]n4) (IT)
(..5]1- r"coslﬂf' +rSi n<

Now
~¢in@-ce50 = I

= r(Sin9u5¢+C-5@ Sindp)
=r Sih(G-l-CH nwhere r=

cosd SING + rsind. &s0

JL

and

'y (67 + () e FreoSd £TSI

By ci;'+(i'|')
2 2 e a de Y
- 25+ 16=F ( Cos ¢+Sir}$}r (1)
A~ Oy
> =4l = |":-=\“|)u
NN VOV
= j,:.,\a N
By uy "_L-'-"\”E*J\‘Sin#’ & Eancfa
(_i} jqﬂiigy\f > %
L) 72t )
ov PtON z:__
f’ 5
Now '
5$inB-UCesB= FCsd Sin8+ rsingcesé

= r( Sin6 cos @ + cs5 0 5ing)
_pSin(8+¢) , where r= )
l(_%)

and CP = kan

v) Sin@+cos6

50'&'*;0"3' Let L= rces ¢ .

= FSing —— b
By (ot (HOY = Peddartsin
- ( cos P +5inQP) =r*(1)

% > =2 > =8
!: BJ .(_l_'_)__ I"Sih4> _ 1 -}tan‘#)._: L
) t'Co:.q; |
or = tan (1)

By ()t +Cil) = (3) + 1 !
L or25:=r( o+ sing)=r' ()
_ 3y = =3

-.%-— . tan;’P- N

| & r 5

3

i@+ rsin @ €7

incP)

(ol-I-O( )= S

1N
»|sINLO = 2 SN ox C0S &

il') CoSL A= CQS’.a‘ .-5;,-,‘-,‘

- |[COSL KX = s coS X~ |

- COSLed = 2 Cl~sin &) =l

= 2-25ine~I
o+ [cosam = 1m2sin < |

17
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o o" o “
i) tanlx = X tan PR

S'nd rm 0
(= tam & = (’”f’ f ]

half angle

we krnow that

tan(d-l-P):: -y %

}
Q‘]
ﬂ
(v 3
"
h |

Pl)t ﬁ:oﬂlweSQt B
- tan(X+o)= tan o +tan™ | -+ |tan e..;: = /:—c:a:oc
- 1+ COS X

l-tanotl:ana
T"'F'e angle IJehhhes
) sin3x=3SIn&-4 5::‘10‘

Half anjle Identities LH-S= siNn3K

1y CO o /, o = |
k g 1 "% "'C:S — SinLACoSK+ cos LASINA

we krow that _

2
ceS2K= 2 Co3S o — | A= 2 Sim K0S A+ SINAT 25”’1:{\
.« ® \4?{\\;& * - -2 S;n A
.5"7'“ |G?",J L /1 j\‘v’ <:”___,:- 2 s;nd(l-—S‘n O() + Slnd
coS A= L CoS & 9\0 g ;_sl'n3°< F SN o -2 5ir A
2 SiNnek -~
<sim ot —USin e = R-H-5

i) cos3 = lLcos X ~Scosek

L-H-S= €65 33X
= Co5 (10‘¢+0()

- c0S Lok coScX — Sim 2. oX 1iala

. L
€05 1Kk = [— 2 Sim X .;(?_Co;o(_l)co_s d_zsina(c.bjo(thd
Similquj : N
In form G)C) = 2 0SS A cosct — 2 51N o CoS A
i
coSo —2(1—coS &) coSet

3
= 2 CoS A -
3
= ZCOSB"(— coS K —-2C0ScX+ 2LCo0S Prad

_ YeosSA —3CoSX = R-H:S

3
Hence | ceS3ck = 4 Co35 K- 3Co5K

) tan3X = 3tan « - tam %
(- 3 tan &

L.H:S= tan3 &k
= tanm (1“-{-0()

- tanle+ tan o
tamseo+ -7
_ tanix tana

Please visit for more data at. www.pakcity.org
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5
2 tan &£ +tan K- tan =

\—’c,,a/n"'?‘

—tam & _ 3 tan

—
L -3

1__%1'“
3
- 3tan & - tan X - R-HS
| — 3 tan %
3
Hence | tan3ek= 3{_ano(-ﬁan°(

|

|

\ - 3 tan"

prove that

Exampled.
sinA+SiNLA _ tan A
|+coSA+CQ52A

www.pakcity.org

= coS 20 = L.H-S

Hence proved

Example 3. Reduce cos’é o an

E'JCPr‘ESSi'Oﬂ 1a' volvfnj onlf, f-unc&:'an
of multiples of g, raised to the

Sslution:~ )
Cbsqe — (COSLBJ _—r C.')

I

r A
v ceS20= 2C050
ﬁf"f(i‘ﬁ

. s B |+CoS A +Co5 2,5)\\5‘\@ = cosle _ |4 coS%&
‘A coS A RO 2
e ElQ-f—f—i'-s*TT"—" ka_@v 50 () becomes as
e CosA+zcosA"/;;‘\\f5\> . 2 pRaLB 2
| 4 205 A;" “_Dk_?’”_st'nA coS 0= ( _.__—2-_-———-)
\- AY)  CeSA ,
2 |4+2c058 1+ Co5 29
e -
LI p
"’ ! S 6
= i1+ 2Co56 + CO 73
show that | cpettees Q 1;[ ]
_'—f'ﬂtana' L coS LG
||)C052.9-|+tan6 ces 8 = I+
- B L P
¢: Y - 2 tané@ = CoS 0= 1+ cojf-l <o
Solvtioni= i) SPLE= L an o 4 1+¢co546
2 tan 6 Cos'8 =L 11+ 9ces520 —T]
-,-I'S T ———
R i+ tan ¥ — _L[z_.;- QCOSLG-I'I-!-CoSQGJ
= A A e s
=2 tanf _25nb co56 4 >
2ton " -
Se.(_"a Cpb/g 4. B COSQQJ
0C. 55 Sl'n?_e'_:_ 'L.H'.S *'Cobs - "5_ 3+ LICO
_ 28n0Coo0 = |
Hence Prove"!
_tan 6
i) ces28= ————
1+ tan
X,
¢ = |—ta
R.H-S= 1=t ni
\+tan @
-
_ 1—tan®
...—-—-—";'—"'—
sec B
19
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Exercise 10.3

_ 3 ?.-. q | —?_ __‘Lé__
Qi Flnd the valves O)C- SiM LK = (-g.- (?) = Y& S S
Cos204, amd tam2ek, when ¢ -
12 2 —rC,ﬁSZﬂ":: q..:-‘-——" = -
1) Si 0("-'-75 ll)Cc:So(':.é- ; 26 2.5
. L4/, 5 ~24
san.d 2
W as Fa oSTL &K /o5 7

QZ ot ot~ tan= 2Cot 25

CoseX = 2

|— Sirm s

_ 4 JT——TT — §olutioni= L.H-5= Cotot-tan

( T-s - 't | — ?Z-é . . Ly
- s sin & cos of—Sin %

. - ——————————

=+ ’157-;;00 - + % sinaA CoS K S <X oS

! e coSLX . 2CoS 2

SN ol COSA 5 SinetCoSek

A =
CoSA =~ T3 13
| A
A 23T, 2 Cot 2= R-H-3
. gt ot= 2SinekCoS e ) sin2«x
(O
120 /.\"\ gt HeNce Pl""OVQCl

. 5 ) - AL
4 sime =2 (BB T T

b B
(o5 208 €05 X7 Slnf @j_,“j |4+ Co32e%
§:l-__ t ‘_ f”j_}_ﬁ_ﬂ.?_ : Sir LoX
o '3) A(.%/@f 169 169 50!vt:on:— L.H:S=
h{ﬁ%}, g 14 COS 2.4
o cosLK = 22T ‘.,%;7- o 2 JWIPROI T ASin o g5k
\iy, 169 20 1+ 2. coS X-| X cosSoX
'y 2 X 16 :
banyx = SRS = L2 _ sin¥ _ tones R-H-S
cos2 & "9 Cos X
- tani?t = - 182 Herce proved
19
QA ‘—-—- CO.SG( _ tan 2.{_
i) €05 o = % (o( isin L G\/ua.cl) _t;ahc.v( -
Solution:- L H-s= =52%
sinet = 1 J | — Co5 X x5 % o 31
2Ny _ sing ban o
I Pt - Lan __ -
r:i"\/.___ (_:5_" )ZS -iCDS..)._ Coji‘_ ) R”S
Her~ce proved
=t [1- Z er 2372 CoS ok — SiNeK
25 Y - m =secl°<—tan7_o‘~
K /6 -
sin® = t | 55 % 7 "g' Selvtion:= L.H-5= cos ot SN
co sk + St X
-y S = Y (v ex 510 ~
coSot +SINX  (sSex - SINX
eSsiNnLK= 7. Sin & Co5eX
_ (eoset —SinK)
. 3 S
o SINLA = 7—(%)(*5)'—'-‘ -223- CostoxX- sin"&

Please visit for more o . www.pakcity.org
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\
)
A
A

Q ) sinB GiNLE _ tan26tan®
25O

050 + cos3 O
Sin' 5 +co3” g - LSinT co3F 25in@ SINLO
@ ’ o Yo ____‘_..-——_-———_
50'Ut'on='L H"2 cosO +CO5 36

,ﬂ{’f({j
ﬁ__x”\_{?_ sir 8 S;n)_e . C0S fB
Q)v = B = CoS - 3C080
- 050 +YCo5 '9-3¢es

| E S § - Hence Pr‘OV(’.o’
= [ 6 sinx.0
sech Sin Qio sim306 . Cos30 _ )
A+ z *  inb ces 8
=050 | Gne  zsinBCes0 | tion:-
| | SO UH < ) in36 coS 36
_, L . - — e e—
= =30 [S,nﬁ T+ SIHBCOSQJ s5iNd coSb
psb [ 2t ] . 5in0ees0- Cos20Sind
) sinGC;SB sin8Co5S6
L - ZcoS § _ sin(36-6) _ sin8
sin6 7Sin 2@*{9/7_ SingCe3 8 singCss b
% 129X, n X8 _
- L2 (_otfy R-H-S - 2?' = _%J;Sn 3 =2=R-HS
Sl‘ng/ \fec:‘ 25inQC50 Pl
3 Hence Pre s pr'oveJ

Q 8' |+ tand tan 26 = Sec2X Qii ces36 , sin30 _ 4cos26

Solvtion:- cosp  Sinb
olv : > Sin 36
L.HS= 1+ tanx tanm 50’06 L-H- e S ®

|

% pakcity. org i
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— (05305inB +SiN 308¢es O _ 0530Cos8 + SiN3656
_TWT ] sin @ CoS 6
_ sin(38+8)  snuo _ €5 (38-8) _ cos26
m ) $inQCosh $in @cos® sin8¢osl
2 Sin26 ces L0 = Zzz;iie = };—(:.i—%—;'

[4ence Prm/ed
14 Reduce 5'\!“)"9 to an 0""'
’ expr'essi'on lrWol\llﬁtj o Y

function of multiples of 6 raised

to the first poer:

N oy -
Sf)v Cos20= |— 235N 2
- 25in 0= 1—Ces20
iy Sl'r‘:18= |— co526
2
o o) becormes as .
5,-,-,"9 - ((._- c'.osw)
= 2
— ——____________-—-——‘
¥ 2
;—Jq[l— 2Ce528 4+ oS ZBJ
Cos §= '+ oSO
. PR
= C05)B= |4+cos48 ’
o]
>
Sin"@ = .E:-[. l—- )2 Cos2f + [+ CoS‘fQ]
2

= -Ll'“[)_- qu51t9+ l +u$¢a}

.

n'6 - -_-.'-3-[3.. b4 CoS2L O +Ca$¢+9]

Si

rind the valves of sing and
Qi *® CosB vdif:;’)out U.'Siﬁj ta ble or
calcolater , where ©
. 18° W 3g" sy w2
nence pProve that: ‘ .
cos36" CosTL cos 108 oSG =

2L

)

- t;"

www.pakcity.org
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> 1L8+30= ‘::IO'I
- 726= 9o -30

- sinw8= sin(90-38)
- 2SinBCosf=CoS 38
5 5imBCosB = 4cos §=30058

AN G\
2.5t 06C 6 = %&@kﬁ;ﬁ—5)

25N = LFC@I'&B)- 3

|

www.pakcity.org

Put o= |3° So

.+ €03 2.9::100516 - |
ot 8= 18 o ees2(18) =265 187
e
- C0536 = 2@-'513) — |
L
— L(JNH“'ZE ) P |
T
. |0 +2J'§') ~1
(0836 = 2.( ™
1 J5-8
pgt = 102 o= u,;;_aﬁ..
2
: 7_J§__ 2(\+~r5-)
- C0536 2_.__'_*'__§_._. = -
0536 = 'iz,f
p R
o si‘n" - P COS 6
p= o
- sir%"?;é' _ | —C6S 36
o\ L
| — (C.o53‘)
gy o
. _ |+E
— | 5""‘2-(5.'
- -—_______——-——-_-
y § J"6
: T -2 /5
gin 36 = /
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iv) 72 N o
f\\ Y siNE@ —>» i

<o)
W
: SINTL = 5'”(?\@?}
. e

_ s o o2l _

L
= |sin7’= I° +qu3_'

»372 = o5 (96-18)

By (1) + (1i) =¥
1 S

sin(e<+pB) + sin (ot ~p) = 25iN=° p

By (i) — @ =+

5;n(o{+ﬁ) .-Sih(o‘-P) - 2C05K SiﬂF'

. 1+ 45 By (lii) + (V) =

- SINI3 = 4 Co$(°‘+P)+C°5(°"P)=- 5 cosotCoS P
E sa l _ iV) *

- | CoSTL = -_!;P____S' By (i) ~ Sindsaﬂp
) (oS (ﬂ"PP)-COS (““P)-::. — 2.1
— idenbibies as:
So we 9el  four taen _
Now ° o - jourtdenkities a5
8 cosli4

LH-S= Co 536'u572_°u5 10

E t:)Q PakCil'y.org
Please visit for mére—<€

25inokCosP = sin(et+p) + Sin (e-B)
LCoSKSinB = sin(et+p) =Sin (- p)
) CoSokCosp = Cos (o4 p) +cos (ot )
~2 SinX SINP = Cos(ex+Pp) — cos (<= P)

24
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P+ Q
2.

-y X =

By (1)-(2) = 2B=P-Q = p= -

S0

P+

e —

2

SINP = SINQ =3 cos P+Q n P-
2

2

P

COSF— CoS Qﬁ Y Sin

ean—

PR

ExamF'ei, Ex press 2 Sin768¢ces38 as

a sum or difference.

ol
T

.

P+Q (1) pP- Q@

E R

www.pakcity.org

|

ExamfleS. Express sinSx+siN7x
as Q. Pr'oduct-

0O Solutioni— sinSx+siNI%

1= S x-7%
= 2 sin(‘é'_’_‘-_%——)cas (____..__.2_ )
- 2 x) oS (2=
= 2 5in( ) (z)
s = & #0 - cos (~X) 2 o5 (~X) = oS X
p R
—~ 2 Sin 6 (S, )

Q Sirm E_:F_Q_ cCoS E—Z-_g
(++ sinp+sin@=2"" 3
Example §, Express .
cosA + CcoS3A +c055ﬂ+C057
Pr'Oc:‘uc.t.

[ Solvtion:=

5A+coS3

< SA
' ﬂf’ +COS
RSinT0e58 6) 5 (cos3 rresn) (Cojm-zmsn éﬁ - 54)
0 +5imt? AN 1LA) coS (":-‘i)
o] Slﬂ lo r’”(/f\v ‘{A 1A + 1@5( £ 3
_ sin (x¢p)+ snLE=P))  [=2 cos( 44) cos ( 24) 2
( 2 Simn ok COSP = ijﬂy;/ s 6A oS A
‘oL . — 7 Co0S 2A coS A + 2C
Prove withoul usiMm =
E%OMflez. tables/talculator, that |- cosA ( Cos2A + €05 6A) “)
eSS > « 4N 2A+6A 5 2A- }
Sih[gﬂc,oSl"’-f-f,ﬁ\\{;\\Eﬁ}&'j/ln I = T Fi sl [2. Cos( = ) Co C"'"i_—
Soltion:=

LLH-S= Sin19°Cosll + i 21°sin 1)

i
———

[ZSih l9'COSII° 4 2 Sin 7l°5|'nll]

r [25;n|9'cosll°— (- 2sinTl sin|| )}
=2

(cosa+it) -

[sin(19°4 1) +5in(Q-11')-

=5 [ Sin30° +5im 8°— (o382 + Co3 6¢')
(sin 36°+ SiN g°- cos (90'-8") + €o3 60 ]

g" +cos 6o

-4A
=2 Co3A [zc:os (%4) cos ( -—;)J
= 2@5;\[2 cos @A (_05(-2/4))
cos2 A) wces(-8)
— ) Co3A (.ZC“'SQA ) - KRS
l CoSA COS LA CoS2 A
3 P—Q)
(..-co.SP-f-con = 2C°5 E_f_fcos —-

CaS(1['—H°)] Examfle 5'. Show H‘)Qt

@
cos 20" cos 4o’ coSB0 =

Solution:=

|.H-S= coS 20

i
&
* cos YO’ CoS Qo°

_ L (200520 CoS Lo') Cos 80
T2

= ot 4 +co$(a¢—P)
w2 CoS a(CG.SP = €05 ( B/

20 - .
_ 1| co5(20 +Q0')+C°5(
w—l—(,):"-!— = R'HS ..-2_[
] ) = ...'-.[ coS 66 4+ €c0S5(-20) cos 8o

e proved : | |
e '(J—+r.oszo)c,asao

25

%8 pakcity.
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= -Z'-'-COSBO 4+ L C.OSZO.COSBO ( —ZSiﬁdS"nP= COSCd'f'B)—COSLd-P))
1 cos g0+ (2€05 26 Co5807) = —(cos(16¥ 26) — cos (76-26))
= q 4" f o

- ( cos 968 - coss'B)
cos5 8 — €596

=
—

cos80 +.& [cos(zo°+8o' )+ C05(20""5’°7]

r
G -
= -:':I'COSBOQ +-z"-[ coS lOO° + CoS ('—60 )J V) Cos (14_3) Slﬂcx—:j)
' Cosgo"-r-—;; (6051000*“’5 6"') Solvtion:= cos (x+y) sin(z-Y)
" | i (A -
o = — \ 2LC05 (1-"'3) s5in(xX-Y)
-..'-(CDSBOﬁ + cosloo -+ "";':) ?_.( | )
Yy L (S;n(x+3+x-—j)_ 5|n(x+j-x+§j)
_.._L(Cps&o' + (oS (180°-8¢") +-—,’:) 2
g,

~L (Sin2x =Sin 24)
,J—(co}é'—co 86"*-—&{- =L =RHS -
; 8 Vi) CoS (2% +30") COS(?.':I’..—'.")O)

Hence prove d = =corg Solvkioni= cos (2x+ 30") o5 (22 -3¢))
- "'"g.‘\[l cos ( 2x+30°) Co3(2%-30")]

E‘Ker'CI.Se .‘LO. L[ A

A [ Cos (22+30"+22-30) + Co5(22+30- 1"*3°ﬂ

Express the following P"""'Kg;@g‘\é;f > .
Qiu 2% sSUuMsS or difference_sf_:%&\;;;f _ 1 [ - 60]

(@ -

o ‘ B A UE o .

) 250 30 €03 %H,,f:\/ vii) SIN 2. S 46
-

Solutioni= 2sin38 380~
Mﬁ)-{- sin(ot - P)

e 25N A C°SP i@@f
AV gin (38-6)
SN LSGAKN‘{'“Q/M'” (

Solvtim:—- il lz."Si'nQG'
-.=-—--!i (-Lsin 12° siny 6 )

_ sinube + sin26 .-_--.!i(CoS (124 46°) - cos (12746 ))
‘ani= 2 cos 50 Gin30 1 cos 58" + cos 34°
Spluf.ldﬂ 2 --L (

sinp = sin (&+p) =3iN (""P)
30)- sin(56-36)

¢ REREE vii) sin (4 45°) sin ( x-45°)

_ sin(s6+ Solutioni= sin (x+45°)sin (-4 s")

_ sin86 - sin 2.6 -_-;..__;_-_ (-?.Sin (x+45") SN (1—‘15"})
ni) SN 50 Co526 i (Cos(x.{.qs'-f-z-qsv -CoS(XMS'—x +f1$')]
soluﬁdl‘l‘.—' sins6 cosLl ] _;( iph B e € 90.)

-4 [25in56 co520 ]

= .7':. (C.OS S6'— C°52.x)
. ( sin(se+16)+sin(sa-—ze))
=L

L5 (sin78+35in30)

iv) 25in785iNn26
golytion:= 2sin76 N0
. —(-2sin76 sin06)

&

Please visit for m&ge. ww.pakcity.org
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Qz Express the followimng sums or vi) sim (x+30") sin( ™ - 30')

differences as products: .
: P Solytion:—sin(w+30°)4sin(2-30)
i) sim46 + 5iM 36 . ) .
— 2__5;” 7(."‘30?‘1'30)&5(14.30_14.30')
soly‘tfon‘:- sins @+ siN3é - s 2
- : 2% o
Sin P+ Q p- Q. = 25'”( ""z'_') Cos("f)
Kl 5“nP+’SinQ = 2 R e °
“ - = 2 8in % €05 30
: 6 56-36 . s
= 2 Slﬂi—e-;}- Co S f Qg Prove the fo”owmj idenktities:
= & 5mM @.; CoS -2:5 = 25in46 cosb i) Sir 3-;(_.-51'1’11 - Cot LA
- CoS X — COS3XK
i) Sim 86 — Sinub 5ol i
: olvCI1oN:.”
Soluilon:- sin 86-sin40 L H-S = siNn3z1—5iNxX
- SiﬂP—S;ﬂQ—.:?_C»bS Fi‘_g S;n P-:z.g- COSX.—COS.?»?L
3% +%) sin (3222
=2_u58_§_'§-{-"—6$}n 8@_____1.‘_'_‘? =/2./C-05( ?_) ( 5
= : «® +3IX) ¢; X— 3%
- 2 cos 128 5in 22 - co5 665020 &3in{ 22%) sin (Y23
A {fé>'= t{ *x 1 &
iii) cos 68 + €os 30 f(:aj-\i%/ (_—o—_i_(—_z_)j_'—’:’_(_i___
S A Q_,./ . ~
Solutwn:- cos 60 + C0S30 AR sin( ‘.‘.3:) Sin ( 7:-_}5‘-)
0 cos PR )
ccsp+ Cos Q= 2Cas T ‘”E;z“/v = -~ CoSlx SINX _ £(o52xSin
_ cos 89%30 cos 60-387>" sinla Sin(-X) #Sin2x Sinx
z A XY
~(\ OV i ) <
2 cos 22 cosEE _ cob2x=R.HS  ¥3NGO)=-Sing
= 2 \}‘ N d
A5 Hence Prov
iV) Co570 - ca5 ey )
¢ I N S+ SIN2 A
§qlution:— cos716 - coso AN+ T = tansSx
040 <im P-Q oS 88X + (052 %
w— = - Sn o S'n apip— & h 5 .
coSp— (05 Q e ~2 2" =5 5 Solvtion:= L.H.5= Sin 8L +S1N2%
= —2 Sin 76 +0 <in 76-0 CosS 8X+ CoSLn
4 2 _ Zsin 8x+2% ., o 8x-2%
—25m @ sin g
7 Cos SXF2IX o5 HX-21%

— —25in 46 $in 36

V) cos |2 + cosy®
Solybion:= ¢2312° + cosyg”

A o 4L 8°
= 2 (S 'Z____"Z.‘:.‘-'—@ coS '}_-Iq- = cotSx= R-H-S
) o .6%_ e (_3{_.) Hence pProved
W) Si ~Sinf —~
_ ?_C».S.Bﬁ' CO.S("IB.) no{ S‘Iﬂ — tana—(—EC.ot oitE
| " Sin A + Sin B 2. 2
= 2Cos 30" cos (8" CX(=8)=co30 ) goftionm .
sin o -
ose S0-fRC
L T sine+ SinP
| 27
Please visit for St www.pakcity.org
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iil) SiNB+sin39 + Sin58+sin76

_ +P ol — = ton‘{B
— ZCOS 5 SN —2-.E CoSO® +CcoS 30+ Cos58+co5768
. X + oK — ' ’
A SNy ....2__.? . cas *—=F So!utlon.-

a- ™ ]
- Sin@ +8n38+ 3in 50+5n76
= ot %P ian % f _ pus |LRHSE /—— B

n)- - | ) Cos@ +Cos30 + Co356+ (0576
cgl - . 56+78 ss-'m)
e hP'f:ove | ....[Z Sin B——%@GUS 0:...-—-.;0]"!'[2.5!'\ T Co3 _-—1.
! + ;= ['Z.Cbs 8+39 cps ‘9"39) +[2.£ glas £sS ’
i) 5 1.0 + Co5100 +COS 4o’ = O

20| +2 3t L. CDS("-?-'-,_Q)J
Solution:= ) [ z

1.6 -2.6)
3 5 -6 cos ‘X2 coS ( _]
L.H S .-=(c.o5 20 +co5|oo"j+CosrL,o 2 os 48 cos( ]+[1 T :

1o+ 100
2

= 2@5(!_2—_)__?_') cos(-_?_g:) + coslyo'

Cos(?.d'-:oo') + coslyo”

= ZCOS(

~ 3 Cos 60" Cos(-Uo') + ceslyo’
y [Uo®
= 2.(.-'?:-) Cos 46° + CoS

cosloe® + coslyo®

Sl'nle +an 60
 ———

L CoS 60
coS)O 068

i

b
N
N
°
A
"
\83
O'I
\N—-‘
)0
b9
i
AL

N
L '\Q \,L\../'
N P

= 2Co5S ?%“3&5 (-56)
2 (o)Y¥550' =0=R. 1S

Hence Pr_°ve°l
i) sin(%--6)sin (% +6)= L cos 2B

Solution:—
L.H:S= Sin(%— 6) Sih( % +9)

it
L

Qs Prove that

i) CoS20 cosUo® cosb6 CoS 8o

Solution:-
|l.H-S= Co3s 20 CosSY 6°coséo’cos 8o°

= =L XY co¢(-
A [ C‘QSZ( q) ©5 (26)] _ COSZO" C.o.Sf-{O’ (__Ii_) coS 8o0°
- ”'i( o3 '"xi'j - c“’sw) =+ ( cos26°Cosy o) Cos Bo°
= --....'i ( 6 - co 52_8) = .-'i cos 2.0 -.=..!zi<)_c.o5 30° cosyo®) Cos8o
= R-H-5 _ _:__'. [cos(zo°+qo‘)+c05(2o'-£48)) Co5806°

|-.‘,-
a

2,
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-;;{COSGO + CoS(-2.0 )J CoS 80° f Sln8° 4—{(2_(,::520 SH')BO)
-_-.-..'L-'- [ = +cos 2.o°_] cos8o" =33 cinget+ 2 (Sm(m.,.go) -sin(20- 80))
8
- Jg_(osgd" -+ -'L-'- CoS2.0° coS80° _-J’" S,nﬁo +__.._.(Sln|00 - sin(-¢° )>
8
4 @ J3 lOO +S'n6°)
-8';-C05 8o’ +——(1Co52_a CoSBO) =-:E’.-s|n60 + T(Sm
e 50"
20-89) ]| = = 43 5in80 ""r SiN|00 4.__5_.5"'7
= L.cos80 +--—-[ Cos (26780") + €03 (20- ) '§"" 3 732
8 ~J3 5ing0 + J3_sin( 180~ -8¢)tg \ T
- ..LCOSBO. _,__f__ ] C.C"S[Ooo 4 CO.S(-éo )) - 8 8
: | - =B gihBe’ +‘f’/ﬁ°86+16
8
.sin(x=-6)
2 - R .H"5 = Sind
6
/ HenNce vaed '
[;n) sSiN|o0 *siNn30 Slﬂgo.f)ln-io = "'IE"
a'g{‘or"r . nso S|ﬂ70.

= sine" Sin 4a* ( -‘%-) sin 8o°
= f3 (sin20'sin4o") sin 8o’
¥ 3

=32 [co526't40) - cos(26-407) ) 5inds _-L sm7o°+-’- sinl[6" + 4 S 30°
8 sin3o0"
’ 1< +! 5m(18°-—70) o
* -....-3:( (o5 60 - C°5(-z°‘)) 5ingo | 8 i Y
1 ~L A6 + L 5h70° +§_(Z)
J3 ) ) = 8 8
=—Jd3 (L - CeS20°) sin 6° - .S
4 ( 2 _ 7__ R
(._.J'j + _‘_FL::‘.. CoS ?_o)S'n 80
- 83 5inge’ + __Jg co520° SINBo
8
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