
(i) cos(a - B) = coso cosB + sing sinB (ii)

: 1 (i) *'(; -, = sino (ii)

:2 (il sin(cr - F) : sino cosB - coscr sinp (i0

f.r.rffi l

= ax, xe R is a linear function then /(x - 9) = o(x - y) : ax -de: /(x) - /(v)

,: -y) =ftx)-l{v)
1: For cr, B e R,

cos(ot+9)=coso

,,"(;-e) = cose

sin(u+F) =sino

cosB - sincr sinB

cosB + coscr sinB

ilr'n€ formulae t 

n^o

K n*)* [; . r) = CoSo

r$t>
.," 

." t ..r(| * r) = -sino

'*(;. 
u) : -coto

sin(r-o)=sino
cos(r-0) :-cos0
tan(n-0) :-tan0

,,. (; - e) : .o,e

.".(;-e) = sine

". [; 
- e) = cote

sin(2n+0) =sino
cos(2n + 0): cos0

tan(Zn r- 0) : ian0

sin(2n-o) =-sin0
cos(2n:0)=coso
tan(2m-0) :-tano

,*[?. r) = -coso

"..(?.') : sino

""(}.') 
: -coto

1l

2
Y

::J;.. ?, =

tan(n + 0) -

.*[9* - r]
. \L )

o \ -rqn e'/-' 
...(?_r)

""(*-u)

-sin0
-cos0
tan0

: _COSO

= -sin0

: cot0

sec {{ $)

Y'
3rcz

r(-
-a-,t-n-\ -z-

129
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Some important results:

sin$ =n in , ,orS=* in
sinS =G:0..or5n =J6-O72 4 'uu'-TU =--?-

(i) sin(o + F) sin(o - p; = sin2s _ sin2B

(ii) cos(o + F) cos(o - B; : :::;: - :n?
f(a) =qcos* + bsinu, o, b e ;:t;l ;iy: ,(i) If o=0,b+ 0thenrange of f(u)=[_lbl, lbl].(ii) lf a + 0, b = 0 then range of f(a) = [_lol, lolJ.
(iii) If a*0, b *O then range of l@)= t_G\bz, ,@*t, l.* Addition formulae of tan and cot functions:

(i) o,p,o+0e R- {to-r\ln r} tn".,,tan(a+p) : ffiffi"ra
G,F,o-Fe R {to-utlo=,} ,nnn,tan(o_B) = J++ t?.q \

' l+tanotanp

(ii) cr, 0, o + 0 e R _ {k, /k e zl then, cot(cr + B) _ cotscotF_1
= l6fil -1B- 

and

ct, B, o( - g e R - {kr /k e Z} then, cot(o _ B) = #*#
tan$ - 2 -..[ and tunff : z* J5

TTcotfi=2+,$andr"rff=2_J3
Expression of product in the form of a sum or a difference and Expression of theor difference as a product.
(i) sin(c + B) + sin(o _ B) : 2sino cosB(ii) sin(cx + 0) - sin(o - B) = 2coso cosB
(iii) cos(cr + F) + cos(o - 0) = 2coso cosB
(iv) cos(o + B) - cos(o - 0) = _2sina sinB

(i) sinC + sinD = 2.inC+D .o.9f
(ii) sinC - sinD = 2.o.!-l! ,in?
(iii) cosC + cosD : 2cosq* .or9f
(iv) cosC - cosD : -2singP ,,n9/



- =s 180. - 45")
,- -::s45o (second quadrant)

I
-- ,2

Elr)-6)

/ 23n\
' -'=r'rl 6 ,l ('.' tan is an odd function)

( 24n - n\)'-*'[ u .,lI

- - tun(4n- 4)]. \ Q.)l

i' rl
= _t-tan6j

('.' 4n - * t. in the

l' tl 1=-L JsJ-6

fourth quadrant)

sOrE\
__ I3)

/sor\
= cos [ 3 J ('.' cos is an even function)

(stn - n)
=cosl ^ |\c)

Formulae and Factor Formulae

(5)

ril+

(6)

il+

il+

= .*(rz" - c)

(r\: _cos[g.J

('.' 17n - $ ir i" the second quadrant)

1

2
sec6gOo

: sec(720" - 30.) l/
= sec3Oo ('.' see€'ird quadrant)

2_:
JS

15ncosec 
4

: cosec (^" - X)

: -"or.rff ('.' fourth quadrant)

= -J2
( tn\cot[- s J

7n: -cotf ('.' cot(-O) : -cot0)

= --r(r, *ro) (... first quadrant)

TT- -cotg
1_ _:

JS

(Baeed on Exerclse 4.1, Exampl,e 1)
.i,i I i:riili i
ri:=tiitLjl

iiiiliii.

t
EI

FI

:,,::a::a:,:::'ii.*;i;ar;:=

cosffifiif-

f -19?r)tanl r=* I
\:,....+liill#il, :.:::::::.::::::::::; lll

'",,m*uffi
.

"'' lArr*, r1
, "i,,iiitiiti"' ,1,
(Ans. * 

;,Z}
rL::i.,==.:l:r],-::.:=

il",@,ftr

l=, p. '"ti,
. -,,,.(Ans. 

-1)



r L.HS =*.(f *e)

sec(2n + 0) . sin(n +

+ sec(2n + o) . sin(zr t,l . 
""(; - t)

: -siqO ' ?ec0,' (-tan!) + secO '-sinO 'tan0

= sin0 ' secO tan0 - sec0 :- sin0 ' tan0
:0
: R.H.S,

sin(z - 0) . cosec(n + 0) . cossc(2n + 0)
sin(n + 0) cosec(-r + 0) sin(3m - 0)

= -cosec?e [Similar April 20l5l

e1."",(f-r) = o

sec(-0) 'tan(r - 0)

sin(r - 0) cosec(n + 0) cosec(2n + 0)
' !^L'r I'r' - sin(r + 0) cosec(-n + 0) sin(3n - 0)

sin0 -cosec 0 cosec 0= -r* codf-C=l sinq

sec(-O) tan(n - 0) +

-cosec 0
'cosec2e

-cosec (n - 0)

-sin0 . cot0 . sin0 . cosec0

-sin0 . (-sin0) . cosec0 . (-cot0)

-- t : R.H.S.
5. sin(n +,1)A cos(n + 2lA - cos(r

' sin(n + 2lA = -sinA -
+ L.H.S. = sin(n + 1)A cos(n + 2)A -

cos(n + 1)A si

= sin[(n + 1)A - (n + 2lA1

=sin[nA+A-nA-2Aj
= sin(_A)
: -sinA = R.H.S.

6. sin2140" + e) + sin2(So' - o) =
il,+ L.H.S. : sin2(40 + 0) + sin2(90 - 40 -

: sin2(40 + o) + sin2(90 - (40 +
: sin2(40 + o) + cos2(40 + e)

('.' sin(90 - 0) =
: 1 ('.' foundamental identiBl
: R.H.S.

cot333o - cos567o
ta2g7\ si"477" = I

cot333o - cos567"ril+ L.H.S. = tan297" + s1n477"

cot(360o -27') -cos(540 +2n"\
tan(270 + 27) + sin(450 + 27")

-cotZ7 - (-cos27)

-cot27 + cos27

-cot27 + cos27

-cot27 + cos27

: 1 : R.H.S.

sec2 lzg" - .o"ec2 31o

cosec 39o - secl2lo = cosec39o -

IMarch
t 12lzg" -cos".2 s1o

3.

: (-1) .

: (-1) *# 'cosec2e

= -cosecze

= R.H,?.,

- ",n(-rl.o,(i , a) .sin(n - el.*.(f . e)
+.

=lt
L.H.S.

_ .int-ett .(# - e),i.rn - er,".(* + e) r

sin(n + o) .".(+ - e).or". tnl,e) cot(2r - 0) L.H.S. = cosec 39o - sec1,21"



n Formulae and Factor Forrnulae

90 + 39)" - cosn.2 (90 - 59)'
,^osec 39o - sec(180 - 59)'

:rr.t39 - snr2 59"

.ec 39 + sec59o

.:c39o - sec59o)(cosec39o + sec59")

cosec 39" - sec59o

.:c 39" - sec 59"
: -s.

{)rmh. - B + C) : cosA cosB eosC - sinA
'rmnnr& cosC - sinA cosB sinC - cosA

mrd r,; rC

'r-c(A + B + C)

' ,.s,A + (B + C)j

. . -.qA cos(B + C) - sinA sin(B + C)

= - -.sA lcosB cosC - sinB sinC] -
sinA[sinB cnsC + cosB sinC]

. - : sA cosR cosC -- sinA sinB cosC -
,:rA cosB sinC -- cosA sinB sinC

= ?. 1ls.

sin(p - 0 +
. sin(o - p)

sin(y - cr)

sincx, sin(B - y) + sinB sin(1 - n)

+ siny sin(cx - F)

- sincr[sinDcosT - cosBsinyl + sinp[sinycoso"

cosy sincr] + sindsinu cosB - coscr sinp]

: sincrsinFcosY * sinucosBsiny + cosusin$sin1" -
sincr sinB cosY + sinucosBsiny - cosusin[trsiny

: O: RH.S.
11. (sino - coser) ' (sinP + cosP)

= sin(o, - p) - cos(u + B)
r+ L.H.S. : (sirr<x "- coscr) ' (sinlj + cosfj)

sinu(sinB + cos$) - coscr(sinf3 '+ cosp)

sincxsinB + sincrcosp - cososin[l

- ccsry'cr-!sB

: sinry. cosB : cosctsinB + sinusinp

-- cosucos$

sin(cr - 0) -
R.H.S.

cosusinBl --

[cosrxcos$ - sinusinP]

cos(n + p)

10. sinex
+ siny

ir* I-.H.S. :

sinp
=O

n3n5nVn* --ci 20 col * cot 20 WIZO

(3x \ 13ir ). :os[ 4 *xJ - cosl, 4 -^J

. eTtsln";
Ll.

It
cot *

9n
cot p,-, = f

: *r12 sirrx

.or245o * sin215n J3
4

/t

sinl I + A lcos(n - A)tan(n * A)sec(2r - A)
*.-,.:=-.-..:i. = _1

sec(l6n - A) tan(15m - A)cos(l4n + atui"{'} - nl\./
c;: sinl0o + sin2Oo + sin4Oo + sin190" + sin200" + sin220o = 0

. ,3n cTtt c5n n+ sln' 4 - stn- -O - sln-7 : u

2n 3n 4r' cotln cot-* cot6 = Ir8)

(Based on fxercise 4.L, ExamPIe 2



1 2. For AABC prove following results :

(f) sin(B+C)=sinA
. sln(B + C) : sin(180' - A)

('.'A+B+C:180')
sinA

- cosC

cos(180" - C)

('."A+B+C=180')
-cosC

sin(B + C) cos(B + C) sin*

. /B+C1 iB+C_)sintn+A
''n[ 2 J'o'l n )

=1.
L H.S

Std. - 1l : Maths DarPan

B+C),--lcos
2)

sin(180" - A)c,:s(l80 - A) '

sin(B + C). cos(B + C) sinf .,"

(2)

ra

cos(A + B)

cos(A + B)

(e+c\(s)"i"[ z J=
AcosT

c3i:.Asln,

n \ I a\
i I ."sl 90 - ;: I (-sinA) (cc= -
/ I \ Lt

(4)

[]

iB+c) r180-A)sinl ., I :sinl -, I

\z/\Lt

('.'A+B+C

rso _ *)_ srn[ L/

= cosA
2

tan(A-B-C)=tan2A.
,an(A - B - c) 

I :::ll _ lT,, _''1,,

('.'A+B+C
: tanlA - 180 + Al

- tan[-(180 - 2A)l

: -tan(180 - 2A)

('.' ian (-€)

= -[-tan2A]

- tan2A

/180-A\ 1180-A),
'ir[ z J.o.l , J(-stnn

AAsinA (-cosA) ' sin 
,-cos 2

,in 
Ion 

-

.AA
Slfi ; CoS 5

LL

AA
cos 

2- 
sln z

: 1 : R.H.S.

If cosA = cosB cosC, then Prove
ZcotB cotC = 1.
Given cosA = cosB cosC

cos(180" - (B + C)) : cosB cosC

-cos(B + C) : cosB cosC

-cosB cosC + sinB sinC : cosB cos

sinBsinC : cosBcosC + cosB cosC

ZcosB cosC : sinB sinC

2 cos B cosC
1

sinB sinC r

ZcotB cotC : 1

= 190")

= 180')

= -tanO)

(6)

r*

For AABC prove.

(B+C) . A(1) cos[ , J:sin7\a/

/B+C\ /B+C)(2\ sinl , lcosl e lsinAcosA
\Z/\L)

(3) If AABC is a right angled triangle

(4) For AABC prove that,

(Based on Exercise 4.1n ExamPle

AA
+ sin| .".| sin(R

then cos2A + cos2B

C) 'cos(B+C) =0
co.2C : 1

(i) cotf ,orf;rotl = .otf + cotf + cot; (ii) tan ry : ..otf;



Mrr:on Formulae and Factor Formulae

q.r.dtit.t.ral ABCD Prove that'

* E;{ - sin(C + D)

- C) + sin(A + D)
*-l+C+D=2n

,:,A + B) + sin(C + D)

: :.2n - (C + D)) + sin(C + D)

-=::r(C+D) +sin(C+D)

= :.:.(B + C)+ sin(A + D)

= :,:,1.2n - (A + D)l + sin(A + D)

= -=in(A + D) + sin(A + D)

=-l

ml,I--B+C)+cotD=O
B-:-C+D=Ztt

=cot(A+B+C) +cotD

= col\2n - D) + cot D)

=-cotD+cotD
= 0 : R.H.S.

I r - F = Z,then prove that 2sincr - cosp

sino( = sinfrcosB + cosfisinB

sincx, = |'"orB * f i'''F

. 2sincr : cosF + Jj sinB

. 2sincr - cosB = f sinB

14. For cyclic qt"d'iltt"ral ABCD prove ttrat'

(1) cosA + cosB + cosC + cosD = O

r+ trABCD is a cYclic quadrilateral

A+C=7!dfldB+D=n
rr+ L.H.S. = cosA + cosB + cosC + cosD

= cosA + cosB + cos(n - A) + cos(t - B)

= cosA + cosB - cosA - cosB

= 0 = R'H'S'

(21 sinA + sinB = sinC + sinf)

rr* trABCD is a cyclic quadrilateral'

A+C=TrandB+D:n
,,* L.H.S. = sinA + sinB

= sin(n - C) + sin(n - D)

: sinC + sin D

: R.H.S.

iamptc
I

- ..,r(s, - f;) - ,,"r(s" - f;)

.,Jsinp.

. r- 1l
rl.-J-6

r=++Fo

^,^l,l * s)sing.=srn16'H)

1.9n
16. If g ' L , then prove that cos20 - sin20

- 2tan0 + sec2e - 4cot20 = O'

,r+ cos2o - sin2e - 2lan0 + sec2e - 4col20

= cos2+ - sinzff - ztanff

+ secz+ _ acotzff

- zt^.(sn-{) + secz(Sm -il - n"""(s"-[)

: "o,z[ - sinzft - ,(-",1) * ,.,2ft

^ 
,!

- 4cotz1

#\ (#l

Frcd on ex 4.r, Eia*'d*lis ""4 :nJ...,* ,;ii.:l'l r = 0.
(m For a .on**x,' ilatirat;A'BC$lprov€ that tan{A +*ts + 1* t1i::-";
Lllll&& roI a LLrrrYpr\ 

66i.*..6r6,. s6tD : O,' 
'drilateral 

ABCD Prove that tanA + colE For cYclic qua

rS h IABC cotB + cotC = 1 =+ sinB tt"(]=SinA.

_(-\. +2+d-z\2-q



11Z-r+2+2_
= 0 = R.H.S.

I 7. Evaluate :

( 1) sinz fi + si.,z fr +

std. - ll : Maths Darpan :'Kumar'
(21 sinx + sin(n + x) + sin(2r + x) +

terms.
sinx + sin(n + x) + sin{2r + x) +

: sinx - sinx + sinx - sinx + ....
:0

(3) cosx + cos(n - x)
cos(3n - x) +

X=

- r9fistn', - "lln+ srn- lr-
cos(2n
+ (2n

sin(3n +

+ ....

2n

+

te

"irr2ff + tinz-ff

-xl
+U

if

+

R H.S. = ,in2 #, + sin2ff + si.z ff
c7n ' 9n+ sn'O + sinzlg +

eIt ,3n ^(6n-r,\- srn- 12 + srn. 12 + sin,l 12 
_.,l

. .,,'6n + r ) ,( 6r + 3n'\ ,,( 12n _ n \.in'l'-,;-l + sinzl:;::::l + *i,,21 .--l, LZ ) ""''l U ,J 
+ sinzl t, )

. " 11n
stn- -12

cosx+cos(m-x) +cos(2n
+ cos(3a - x)

: COSX - COSX + CoSX _ CoSx
('.' 2n term becomes zero and

: * COSX

1(, 1: + cosS : +z

,ii3n3nan )i cotr. tan2,

-x)
+ .... (2n +
+ ..,. (2n +
one term in

1)

1)

.efi ,3n ^(n n\tn', + srn. 12 + sin.\Z-tZ)

-,_r(n, r) ,(n 3r) .( n)srn'IZ*A)+ sinzlZ*OJ + sinz["-#j

-,^2 fr q3n c Tt o Ttsi:r-12 +srn.p +cos.fi +cosz,i7

* .or,ff + sinzfi

2 ,in2 $ - ,os2 #).(.*r# n *.r#)
2[7), + 7

3 = RHS

(4)

il+

cotS .otffi cot# cotffi crltfl

-_, n ,3n .5n 7n 9ncotZ, cot^ cot25 cot, cotfi
,Tt ,3n r (n 3n) in

cor 20 cot 20 cot O cot[ 7 - ZA ) 
. .ot[i _

,n 3n 3n 7r- cot 20 cot 

^ 
I tan 26 ":^

I

[ ''#
7t

= cot^

- 
.,1

I

+ Evaluate (1 to 3)

(1) cos237| -,orzazl,"

(2t ,,r.,# sinff .inff, .ir,ff

/o\ E 21 4nrq cos7 cos7 cos7

(Ba*ed on Hxercise 4;L,

-, 9n 11n 13nsrnta- srnlfl sinJ4:

Example

(Ans.

(Ans.
',
(Ans.

4

1

64

.1

8
+ Prove : (Based on Exercise 4.1, Example lE and 16)

r+r tirie;ffi-j"."(g-#} .;;(*-r) tunfe $.]
l- {r \l r (n \l(ii) 
{1 

+ cote - *.[f . tJ]1, + cr:to *.".[f *, j] = 2cot0.

== -l



{q$-:ion Formulae and Factor Formulae

whether each of the following
e or negative.
- cosl55

- - -.s 155

- 25) + cos(90 + 65)

- - sin65

in the first quadrant ancl sine

function in the first qtradrant.

5rc 2n. n
.'" tanTl - tanT > u

.'. The given number is Positive'

(3) tanl11o - cot111o
,u* tan111' - cot111'

: tan(180 - 69\ - cot(90 + 2ll
: -tan69 + tanZl
Now 69 > 21, tan is an increasing

,: 65o is
. asing (T) function in

/ or\
- cot[- 7)

i 6rc)_ cot(- 7)
-.-. 6n- - cot-7

--- 12n
- - cot---- l+

2n\
- _l' 14)-
2ir 5rc- 
14 + tanl4

-: 5n
- 1-.t6rllSdrl
-= I+

-sr quadrant.

2t 5rt14 < tan14

< sin65n

- sin65 < 0

. r of the given function is negative (*ve)

the {irst quadrant.

.'. tan69 > lan?l

.'. tan?L - tan69 < 0

.'. The given number is

7n 7n(4) cosec 12 + sec 
12

7n 7nil+ coSeCT- + seo O

[April 20l2l

function in

/ 5n): cosee[n - rz J *

5nt7t.'. cosec a - cosec u
5r TC r . r, -L -..^r.-^^+ ^.Now ff , b, and in first quadrant sine

increasing f unction and hence cosec

decreasing function'

5n It
.'. cosecTT < cosecT,

5nTtn.'. cosec i - cosec 12 < u

.'. The given number is negative'

(n r \
sec[z * n)

(x 5n\
cot[Z * t4 ) an

a

Dgtermine negalive
Exerci$e

'_"''=::: '-
whether ths. f I iils, nunrU€r are positive (+ve) or

(Based on

0) + .. ... to Znth

+ cosAsinB .otC'

Fve)
+;f , f""*nte ig)

(Ans. Positive)
i;i{ffi;f,s tlr.}

(4"-. Positive)

(Ana. Ptsitive)

ii gative)

(Ans. Negative)

li='ffi#;' Ntsative)

i"' Negative)

t!

rl

5l

I

tan175' - cotL7S'

sin107o * o*S107",.

17x 7n
cosec lf;,' -i, s€c:,Tr ..

sin144o - cos144"

,n 2oo; l,,coseiaoo'

sin44g.,',1., c0s33o " ,'

47n 47nt* 30 - cot 30

tanlLlo + tan222o

Evaluate:

sin0. ;{'sin{fi' +''0}

'10) Prove that, sin(A

t.1,;.;1,'=,:.1!i.,.r 
li: .l rt-l '

term. (n i N) (Aos- O)

* .orA.otgsinC - sinAsinBslrC-
*, *ir:r{?ru

t"ts1riel
i .ff) +,sindSitl',+

i's ;o*fu



@
19. If ..rrg = -* 0 < 7r, then find the

('.' 0 is in the second quadrant)

second quadrant)

Std. - ll : Maths Darpan

(-112m + tr1

- ol ('.' (-712^ +1 : -1)

-lt sin e
sin0 - cos0

3:
5

value of sin(n - 9) + tan(r + 0) + tan(az - e)

.*(++e) +.."(T_r)

tane:-f; and[ <ocn
1+tan20:sec2e

.'.sec2o: t. (-f)'
I:1*ro

25:16

.'. seco : -i
L

.'. cos0 : -;
sin2e : 1 -

3
-5

3 -!5'5

3 ( 4)___t__t
-t-tb \ 5)

3
;o5J-7-7
=5

Now
sin(n - 0) + tan(ru + 0) + tan(4n - 0)

-cos0 + sin0

2O. Prove that sin(nr + (-1)n0) = sin0,
ne N.

( 1) If n is an even number then

letn:2m,meN
sin[nru + (-1)no]

: sinlZmn + (7)2-el

= sin[2mru + 0] (... {-f)r- - ,,
: sin0 ('.' Zmx + 0 expresses the first

(2) If n is an odd number then,

letn:2m+1,meN
sin[nn + (-1)nol

: sin[(2m + 1)ru +
: sinl(2mx + 1)n

: sinO ('.' (2m +
quadrant)

1)zr-0expressesthe

.'. sin0 =

cos2e

(_4\'
(. s,/

t69
%%

0 is in the

1-

1-

fr
.',(?+e)+.".(?-r)

sin0+tanO-tan0



and Factor Formulae

frre that : sin2A + sin2B + cos21A + B;
* 2oinA sinB'cos(A+B) = l.
*r::S : sin2A + sin2B + cotz1A + B) +

2sinA sinB cos(A + B)

= 1 - cos2A + sin2B + cos(A + B)

[cos(A+B) +2sinAsinB]

1

Jz

Je-t
2J2

J3 11
2Jz2

- : sin (ztl-tl)"
uiuim-]i " 

''

-- 
-

- :-2

-.os2 (r+")

^ /-1"\- cosZ l'Z )

- ,'.'(uz)"))

- rri).*[r]'
sin2cx : cos(cr +

ooz45" - sin215o

::

m2 33o -.oias?J,;fl;- . ;6;3n-7 -tr-7-

= -(cos(60") cos(-45"))

: -cos60" cos4so

1:_2 1

^lz
('.' cos(-0) = cosO, cos is an even function')

1

2.12

(3) cos2 3, +" - sin2 3, L'

,r cos2 37 i' - ,rn' 37 +

: cos lrri +w|) .o,(sz]' '";)
: cos(75') cosOo

: cos(45" + 30') (1)

: cos45 cos3Oo - sin45 sin3Oo

= 1 - [cos2A - sinzB] + cos(A + B)

[cosAcosB - sinAsinB + 2sinAsinB]

=1-cos(A+B)cos(A-B) +

cos(A + B) [cosAcosB + sinAsinB]

: 1 - cos(A + B) cos(A - B) +
cos(A + B) cos(A - B

= 1 : R.H.S.



3.(1) If cosA = |, co"B = lf .rd O < A, ,. t ,

then prove that A - B

+ Here0<

0

...0>

.'. sinA =

.'. sinA :

Also cosB

sinB :

lt>_,

It
3'

. (i)

.....(ii)

u.t
B<;

_B

-;<-B<o
Taklng (i) + (ii),

-;<A-*.I
Thus (A - B) is in either first or fourth quadrant.

HeretoproveA-B: t
ID

sin(A - B) : ? is to be proved.

... cos(A - B) is positive in the both the quadrants.

1NowcosA:;0<A<;

Now sirr(A - B) : sinA cosB - cosA sinB

:.FT-

+ (r)

13
14

fI;;PE
. 769
I __' 796

W _sJi
11% - t4

4$ f13)-f(sJ5)7 \t+) t\t+1
: +8 (4(13) - 3)

(J3)(4e) €- 7(r4) 2

lc
.'. sin(A - B): ry

Z

:sitfi,5

...A-B: is proved.
1l

3

TC

4'

sin2A

( t\2tt

1-..6.j

1
=5

1

m

1

J10

(2t lf sinA = ,5 , cosB = m and O <

then prove thatA + B =

1r+ sinA : ,g
cos2A : 1 -

:1-

: 1-

4
i}

2
.'. cosA : 

'5
( o.o.;)

Now sin(A + B)

3cosB : ffi
sin2B : 1 -

:1-

:1-

.'. sinB :

( o.e.fi
: sinA cosB + cosA

1327
f-.-

J5 Ji6 JB .fo
32

J-6 Jio JB Ji6
3+2: -._*-----:

J5 .J10

5

J5 ..frd

Jb
J10

f5
I-

1/ to
1Tt

JZ : srna

B: X.'.A+



(21

sin(a - F) = *ina cosP - coscr sinB

3(72\ 4( 5 ): -5[rg.l- b[-13]

=-sP
=_E65

Thus sin(a - 0) is negative hence P(cr - F) is in

the fourth quadrant.

Find the quadrant of P(o + P),

-5n= #, ; < s < ru and tanP =

-5coso = 13

sin2cr= 1 - cos2cr

-25t_--L 769

L4: 
T69

.'.sincr:# (';'o'zn)
L

tanP : t
seczP : 1

_1
-l

-1

+ tan2p

. (3i
16+9

.'.secP=+ [""P'+)
-?;. cosB : tr
.F;zB
r-6-

-lt - 4=r;l5
t16t_

\zs
-4
5

if coscr

4

25=g

;. sinp =

=

4. Addition Formulae and Factor Formulae

(t) Find the quadrant of P(cr - F), if

coscr= f, "o=p= +3, + . a,g <Zrc.

[March 2016l

Yirzr.+ <o,B <2n.

3n
T <a<ZTc

"d+ <g<zn

+'- r' -2n

.....(1)

-zn<-p.-+ .....(2)

, Hting (1) + (2),

I + -2n<o-o "n-Tln^n
I -z <0-P< 

2

|, - a - B is in the first or fourth quadrant'

I mtn'P(cr - 91 = (cos(o - B), sin(cr - p)).

[ 'Dr coslo - F) is positive in both the quadrants

I mrce to determine the answer we have to veryfy

I m on., of sin(a - p) also.

J *" coscr = *

J*=ry
I l-, _16

1 ;25I -ls

I :-* [+<a<2n)Ilr . 12
IrDsfl = 13l*g
I = {*rog

I lf t+'p'2")



sin(cx + B): sincr cosp + coscrsinB

(i3)(+) .(*)(+)

:#.H=-# <0
cos(crt + B) = -coso( cosB - sincrsinB

t*) t+) -(i3)(+)

: #.H=# > 0

Thus sin(cr + B) < 0 and cos(a + F) > O.

.'. P(u + B) is in the fourth quadrant.

5. If coto = i, secp = -!, where n. o. ff
and I.p.".Find the value
tan(a + p) and find the quadrant
P(o + p).

1coSCr= i =tancr:2
Nowl+tan2B:sec29

Std. - fl : Maths Darpan :'

.'. tanzB : -.,GJ B L

4 (n ^ \: -5 ["'z 'P'n )

Now tan(o + P) = ffiffi
,4.-d 

z=_=_
1_ €)(_3) ii

3nNown<cx,< f ""a[ <B<n
n^3n=)7t+ 2 <0+P<T+fi

3n^5n
= 2 <cr+P<i
.'. P(u + B) is in the first and fourth

,
but tan(a + 0) = 11 > 0.

.'. P(cn + B) is in the first quadrant.

Now r2 = o2+ b2 : 1Z+12 + 0)2
:576 + 49

= 625
:.r=25
.'. The range of /(0), [-r, r] : l-25,

of

of

6. Determine the range of
(1) 7sin0 + Z4cos9
+ Comparing /(0) : 24cos1 +

ocos0 + bsine

a:24,b:7

7sin0 with

251

ff-t



and Factor Formulae

+1

-1

ils :,.; - cos0sin| * t

nnrnir + -.o.e | + 1

i

- +;inO + 1

rr-; ,I(o) = | "ore 
. +sino with

that Scoso + 3cos(t. t) .'

;.rz=az+b2=i.l -1
..,r = 7

.'. The ranse of /(0) = |tote + f sine'

[-r, r] = [-1, U

i.e. -1 < |"ose . +sino 3 1'

.'. -1 + t = ,coso 
+ f sine + 1 < 1 + 1

... o < coso + rr.(.-:) + t < 2

.'. The ranse of coso * ti''[e - :) . 1 is [0' 2l'

= Scoso * | to'e +sino + 7

- +coso - 
3f sine + z """'(1)

Now comparing /(0) = f;to'e +sinO with

ocosO + bsin0,

13.--36d = -i. u - zZ

;.,2= a2 + b2 = (+l.[-+l

.E
2

r4l.

!t:so + s ['o'e'o'[ - 
sinesin{l + 7

251

* scoso + a ['o'e' ] 
-'i" *) .'



769 27

-f_

4'4
196
4 :49

.'.r=7

8.

flo) : ,(f .'"e * j*,e)

= z(.or$.oso + .in$.ine)

r : f.,6lt * OF : By multiplying and dividing

bv 2 f(0)

^ (^ n): Zcos['- E.]

Now comparing /(0) with rcos(O - s),

nnr:2,4,:E

.'. fsino + coso = 2...(e-f;)

= rcos(o - e), find r and 0.

Let /(e) : coSg,- $sin*.

r=

.'. The ranse of /(e) : f;.ore - f sine

: l-7 , 71.

i.e. -7 = +coso - $sine < 7.

.'. -7 + t < f;ror, - +sino + 7 <7 + 7

.'. o < Scoso + 3cos(,. $) + 7 < t4

('.' From (1))

.'. The value of 5cos0 * S.or(e .3) . 7 is in

[0, 14].

Express ./$ sin0 + cos0 in the form
rcos(0 - o), where r > O andO < s < 2n.

Let /(e) : ,S sinO + cos0

9.

multiplying f(0) by 2,

2 Now dividing and
tan3A : 1- tan2A .tanA

Std. - ll : Maths Darpan :'Kum

(n \il+ tan[T - a. ) :

:.r:2and

1O. Prove:

(r) .""(t - ") =

(2) tan39'

r+ tan39o :

^( t ^^^^. 6 ^,- -)2[7coso - 7.s'.n0")

(nn)
2 

[cos S 
cos 0 - srn 

T 
srn cr./

2.". (" * $)

z.o,(* ( +))
rcos(s - 0)

-7to:-5

€.o.cr - sinc
coscr + JSsina

.TEtans - tan0,

, .,ant,an"

r; sin cr

cos cx,

r +.8 ' slnct'

cos c[

J3 cos cr - sin cr

coscr +.6sino

J5cos2lo - sin2lo
= *.2r + tr3 rirr2r
tan(60 - 2t)"

tan60" - lan21"
1 + tan60o tan21"

t6 sin 21'
" - a*21o

r+€ #4,
rEcos2l'- sin21o

(s)

cos21o +..8sin21"

tan3A tan2A. tanA = tan3A
- tanA
tan3A:tan(2A+A)

tan2A + tanA



Indre and Factor Formulae

- ar--1. lanA]

- l,U-"i

imr.:,r :a:-2AtanA : tan2A + tanA

- -:- lA - tanA = tan3A

- aotzA ' cot3A - cot3A ' cotA = I
.f,-A,

lr - :otA) : cot2A cotA - 1

il!1il-! - :ot3AcotA = cotZA + cotA - 1

rmmtlr - :312A cot3A - cot3A cotA : 1

@ + tanlsotan5o" + tan25"
tan5oo = 1

iil* tan75o : tan(50' + 25"\

tan50o + tan25
tan75" =

cotl5o =

1

1 - tan 50" tan 25

tan 50 + tan25

1-tan50'tan25
['.' tanO : cot(90 - 0)]

tan50 + tan25

t".15 = 1- tan50 tan25

1 - tan50 tan25 = tan50 tan15 + tan15 tar25

tan25 tan15 + tan50 tan15 + tan50 tan25

:1

{-B = X, then Prove that,

* tanA) (1 + tanB) = 2

^TE
-1: "4

TE-":i- .{ + B) = tanZ

;=--.A + tanB _1
- - tanA tanB r

::rA+tanB:1-tanAtanB
-.rA + tanB + tanA tanB = 1

- + tanA + tanB + tanA tanB =

1+tanA) +tanB(l +tanB) :l
1 + tanA) (1 + tanB) : 2

(21 (cotA - l)(cotB - ll = 2

u* e+A:fr

." cot(A + B) = 6614

cotA cotB - 1

cotA + tanB =1

.'. cotA cotB - 1 = cotA + cotB

.'. cotA cotB - cotA - cotB = 1

.'. cotA cotB - cotA - cotB + 1 = 1 + 1

.'. cotA(cotB - 1) - 1(cotB - l) : 2

.'. (cotA - l)(cotB - L) : 2

1+1



12.(ll Prove A + B = t =+ tanA

= tanB + 2tan(A - B)

+ A+B:;

A: [ -e
... tanA : tan[* - r)\z)
.'. tanA = cotB

.'. tanA = 1

tanB
.'. tanA tanB = 1

Now tan(A - B) =

......(1)

tanA - tanB
1; tanA tanB

... tan(A - B) = 'un1 , 
tin', 

,...1+1 \.From(1))
.'. 2tan(A - B) = tanA - tanB
.'. tanA = tanB + 2tan(A _ B)

(21 Prove tan65o = tan2So + 2tan4oo
r| 65 :40 + 25

.'. tan65 = tan(40 + 25\

.'. tan65 : tan40 + Lan25
1 - tan40tan25

.'. tan65 - tan65 . tan40 tan?E: tan40 + tan21

.'. tan65 - tan(90 - 2i)tanqO tar:l2l = tan40 + tan21

.'. tan65 - cotZ\ tan40 tan25 = tan40 + tan25

.'. tan65 - tan40 : tan40 + tan25

.'. tan65 = Ztan4j + tan25 which is the
required result.

13. If A+B + C = (2k + llt, t e z, thenprove
that,

(1) tanA tanB + tanB tanC + tanC.tanA = 1
il+ tanA tanB + tanB tanC + tanC tanA : 1

A + B + C: (2k + 7)8, tr.Z

.'.A+s=(Zk*l)t-C

B) : tan(2k + 1)[ - c

= cotC

\ ) - C is in the first or third quadrant)

Std. - fl : Maths Darpan :,

tanA + tanB 1

1 - tanA tan B tan C

.'. tanA tanC + tanB tanC : 1 -

.'. tanA tanB + tanB tanC + tanA
(21 cotA + cotB + cotC = cotA

r+ A+B+C=(Zk+t)[

.'.A+B:(2k*t)t-c

cotAcotB - 1 1

cotA+cotB- = tanC: ;;iC
('.' (2k * l)t - C expresses the

... cot(A + B) = cotlek+ rrf - c]

quadrant)

.'. cotA cotB cotC - cotC = cotA +

.'. cotA + cotB + cotC = cotA cotB
t4.lf A + B + C = lsl, ke Z,then
(1) tanA + tanB + tanc = tanA
llr+ A+B+C:kn

.'.A+B:kn-C

.'. tan(A + B) = tan(kzr - C)

tanA + tanB
1- tanA tanB : -tanC

('.' (kru - C) expresses the second or fourth
.'. tanA + tanB = -tanC +
.'. tanA + tanB + tanC : tanA tanB

(21
rnr|

cotB cotC + cotC cotA + cotA
A+B+C:kru
.'.A+B:kn-C
.'. cot(A + B) : cot(km - C)

cotAcotB - 1

= -cotCcotA + cotB
('.' (kn - C) expresses the second or fourth
.'. cotA cotB - 1 = -cotA cotC - cotB
.'. cotA cotB + cotB cotC + cotA cotC

15. If tanA=3, tanB = ,, O ( A, B

thenprovethatA-B=

tanA - tanB

fi
4'

il+ tan(A - B)
1 + tanA tanB



Formulae and Factor Formulae

= 2+3
_1
-I

lt
= I*a

,*r
+

- 2 andtanC = 3 in AABC, then
fut tanA = l.

A+B+C:r
=r-A
C) =tan(n-A)

I - an.{ mnC = -tanA

'= 
= -tanA

= -{anA

-tanA
-1

rI+I and

21
=;{,

6-1

I
2"+1, prove that

tanA + tanB
= 1-;A tanB

o1

-L

o+1'2a+7

t,, tanA

H-

llu!illA -

A + B = t.
B)

alI _-' a+\ 2a+t

a(2a+1)+(o+1): (a;TIilTT;
2az +o+o+1

= 2a2 +2a+a+1-o

2a2 +2a+l
= 2a2 +2a+1 - L

lt
= tan;+

It
4A+B=

sinA sin B

ffi =cos(A-B)

18. If o + P = e, cr - F = Q and Hff=;'

then prove that # = X
tan cr x
ta"B = t
applying compouando and dividando

tancr+tanF - x*9
tano-tanP x-9

sino sin0
.*c " .*P -ti.;-i.E- -
."tc, - A.p

x+y
x-y

sin cr cos B + cos cr sin P x+y
sincrcosB -coscrsinP x- Y

sin(cr + 0) =x 
* 9

sin(cr-F) x-Y

sinO x+Y

-=-

19. If

sinQ x-Y

tan(A-B), sin2C_tanA - sin2A = 1, then

[April

prove

20131that tanA tanB = tan2C

tan(A - B) sin2 C

tr.A 'sin2A r

tan(A - B) sin2 C=-r - tanA sin2A

1
sin(A - B)cosA

- cos(A - B)sinA

sin2 C
sinA

.2nSlN U
=+

sin2 A

cos(A - B)sinA - sin(A - B)cosA - sinl C

.os(A - B) sinA sin2 A

sintA - (A - B)l - sin2 C

cos(A - B) sinA sin2 A

. sinB -
cos(A - B)



Std. - fl : Maths Darpan :,

20.

sin A sin B

sin" C = cosAcosB - sinAsinB

1 cosAcosB - sinAsinB
sinz C sinAsinB

.'. cosec2C : cotAcotB - 1

.'. 1 + cosec2C : cotAcotB

.'. cot2C = cotAcotB

.'. tanAtanB : tan2C

If tan(A + B) = 3 and tan(A - B)
then find tan2A and tan2B.
tan[(A+B) +(A-B)]

tan(A+B) +tan(A-B)=@
3+2

.'. tan2A = 1 - (3)(2)

nsinCI, cos021. If tanp = I _; , then

tan(c-B)=(1 -n)tanc.
il,+ tan(cr - p)= (1 - n)tancr

tan(o - P)= 1

=2,
sincr _
cos 0

1? sln o( cos 0
1 - nsin2 s

, sln cx,

cos0
nsincr coscl

1 - nsin2 cr

sincr - nsin3 cr - nsinccosP

.'. tan(cr - F)

cos0 - nsin2 q cosu, + nsin2 o

sincr - nsin3 cx - nsincr(1 - sin2 cr)

cosd,

sing - nsincr
cos(x

(
.'.tan2A:=--1
.'. tan[(A + B) - (A - B)l

tan(A+B) -tan(A-B)
1+ tan(A + B) tan(A - B)

2_.)
.'. tan2B: ffi

:#(1 -n)
: tancr (1 - n)

Thus, tan(o - B) : (1 - n)tancr:. tan2B 1



,ili,m![uiae and Factor Formulae

n mlm or a difference i

'trfrr,, - .:.70 - 30)

_,l i

'-sin(50-30)

-r

50
cos t

=:n(0)

cos3e

- 30") + cos(lle - 3e)

*- - cos80

the follcrrin$ tur

(6) z"o"ff"o"f
(50 30),il+ =cos[7* Z)+

: cos(40) + cos(0)

(71 sin90 sinl10

m+ = -L [-2sin11o singo]

= -+ [.*(ry)-*'(?)]
: -L [cos10o - cos2o]

:ilcos2o-coslOol

(8) zsinf"ir,f;

il+ : -[-r.'.? -.*?]
I (rce\ r 2e) I: _fcosli)_...[zJ]

( 5s 3e)I 
-- 

|cos[2 2)

[.

* l'5e 0)
- srnl o - ol

\ L LJ

m
' tit

'r (70 50\
, 

_l +sin[Z-_ z)
: -[cos80 - cos0]

= cos0 - cos80

(9) 2sin0cos0
il* : 2sin(0 + 0) + cos(0 - 0)

: ZsinZQ ' cosO

: 2sin20 (1)

: 2sin20

&s..-{ffi 6f,ith- ic #ttr* Produdi
''= it'' i :-'=,1 

i.,llf,;r..,,,,,.; .,- (B6ggd1,:b Exercise 4.3, ExamPle 1)

{Ans. sin60 + sin40)

.'' "i-iAi i, n0 * sing)

(Ans. sin120 - sin20)

(Ans. sin70 sin40)
. , :,, :r,tr::: :: : :

;',''1 np"',.ebqqq + cos60)
",.,i i., i+540 - coslOo)

i--n50 cosO
,,' ' ,.r .l: ':

30 = 0..-tlt't ::'l :-: :, 
..'t'r:r

:S:"1 ; COS 6LL

Jcos70 sin50. ,,:, i I rli :::: :
::::: ii:- 110 3eJ:os--; sin -a-

LL

2cos7o'coset :', ....,,.'"',,,t,,.'
: j r : . ,:

2sin70 sin30

2sin2o 
''r'' .' ,,lHtit. i 2Eth2"0 lAns. 1 - cc20)

2cos2s

i L2*tn$sifitsl
1+



ffia trt" value:

5n .lt
(1) 2sn1,' srn 1Z

(sn-g) (5n r\
'0* cos[12 tz) cosI17*A)

/4n\ fqt)
= .o.[rz) - cos\12)

(r) ^" 
(s)

= cos[EJ - cos\2J

r 1 JZ-t

-
=2- JZ 2J2

ltt 7n
(21 2sing 'cos 1t

. (5n * Zn) , ^^(4- +),* ri"[rZ *A) + stn\12 12)

( 12n\ ( -2n\
= "n[#J 

+ sin[-rz 
,)

= sinn - ""(t) 
("' sin(-o) = -sino)

r1
=0+|,=,

(3) zcosft''i'ff
5n Ic,,* ZslnA cosQ

-.trL+-T

z+J5
2

=,,"(#.fr) * 
",,(# 

-#)

/6n\ . f4I)
= sin[D,; + sm\12,/

It
= sini + sin5

(4)

Std. - 11 : Maths Darpan :'

5n 1tc
ZcosA 'cos lt

1sn zm\
l-+-lil* cos 112 ' 12 /

(lr?rc\
= .or[ rz )

(5n 7n)
cos[rZ - O. )

( -2r\l-lcos[ 12 /

('.' cos(-o) = coso)It
= cosT[ + cos 6

-.tr=-L+-V
$-2

2

(5)
n*

gcoslso . cos4So . cos7So

cos4So ' 4(2cos75o cos1So)
(Rearrangement

= +,' 4 [cos(75 + 15) + cos(75 -

= h [cos9o'+ cos6o"l

=h[-'.]l

= +'"L'= 
J2

(6) Ssinloo' sin5oo' sinT0o'

;' n(zr,.,uo sinl'0)-sin70 (Exchang"^.:{ t

= 4[cos(50 - 10) - cos(50 + 10)J sit

= 4[cos40 - cos60l sin70

= +[cosao - ]lrt"ro'

= 4sin7o cos4o - 1 lsin7o

= 2l2s1n7O cos4Ol - 2sin70

= ,[tr,(ZO + 40) + sin(70 - 40)l -

= ZirinifOo + sin30ol - 2sin70

= z[sin11o".]l ' Zsinlo

'(+) 
- Zstn.o

70)'+1-2sin70
- 2sin70

= 2sin110o +

= 2sin(180 -
= 2sin70 + 1

=1


