JVRE'S THEOREM 3
pp MO 65
._.,:O; AOCaHQK_»._. sin Qv:”ﬁOCm Q!Tm sin bvlb_
— T T T e _.
(cos O--1 sin 0)" (cos ml7 sin i)
w by Case I, since m is a positive integer

__ leos mb—i sin mg)
= (cos m--i sin mé) (cos m0—7 sin ) °

on multiplying the Nr. and Dr. by (cos mo—i sin mf)

De Moivre’s Theorem
| : cos ml—i sin mf g mb—1i sin m
\l\‘ll\\‘\ll‘a T © T cos? mB--sin® w“v ”no QH.:H m_\m.._»fmj

*=#21. De Moivre's Theorent. . |
. Whatever be the valie of 1, positive 0T negative, integral or
&y i 3 A
fraciional. the vaiue, or ane of the «.,&:m,_..u c.\ .
)= is (cos n@--i sin nb).

{cos 8-+1 sin
§s8, 85E 78 ; ‘Jiwaji 80 ; Vikram 78 ; Delhi 81,

(neerut 1989,
khpur 76 5 Agra74; Alld. 81, 78)

Kanpur 80 ; Gora .
Proof. CaseI. Letnbea positive integer.
By actual multiplication, we have

{cos ;i sin 6;) (cos g1 sin 6s) 4 .
={cos §; cos f3—sin b sin fg)-+7 (sin 8y cos 8,-+cos 8y sin 6y)

—cos (8;+-0:)+1 sin (61+02)-

Multiplying both sides by (cos 05-+i sin fs),

(cos 8;~i sin B;) (cos B, sin 8,) (cos B3-+1 sin 63)

={cos (b1+0g)+i sin (6;-+02)} (cos 8,1 sin f3)
—cos (8, +-6s--0;) 4 sin (6,402 0a)-

By proceeding in this way, we obtain the product of any
number of factors of the form (cos 6+ sin 8). Thus if there are
# factors of such form, we have :

(cas f;+1 sin 8;) (cos -+ sin 65)......(coS 8,1 sin 6,)

=c05 (Bi+0p+...+8,)+i sin (B4 Ozt +0n)- (D

Putting f;=f;,=...=0,=0@ on both sides of (1), we get

(cos 6+ sin §) (cos §-+-i sin 6)......upto n factors
=008 (64 0-...upto n terms)-+i sin (6+0-...upto n terms)

we have

5 ; lie.:" ~(cos 841 sin fy=cos né-+i sin nb.

M This proves De Mojvre’s Theorem when nis a positive
.Integer., ;
; ..Om_mm IL  Let n be a negative integer.

Hu.aﬂ...cm Suppose n=—m, S.coim 2 u,oaaé integer.

ing the angle 9 by the index 1/[n.

=cos (—mO)-+i sin (—mf), ['" cos (—mf)=cos mf

| . and sin (—mB)= —sin m#]

. =cosn0+isinnd,  for —m=n. :
This proves the De Moivre’s Theorem when 5 is 2 negative

! ’ ‘ 7 )

integer- o ) .
- Remark. If n is a positive integer, then by Case I, we have

Aoom .1@_|+__. sin anﬂno.wﬁz.hv.__.;m: An%lv
S n 7 n

=cos 61 sin 6.

mﬁ.ﬁ&:%,ﬁ: root of both sides, it follows that

cos (8/m)+i sin (8/n) is one of the values.of (cos 8--i sin )4/,

Thus one of the values of (cos 6+i sin Q)" is obtained by multiply-

Case ITII. Letnbea fraction i.e., rational number, mnmxim or
‘ (Meernt 1583 S)
Suppose n=p/q, whereq is & positivé integer and p is an
integer, positive or negative. Then-
. (cos 0 sin 8)=(cos 6+ sin 021
=[(cos 8-+ sin gyr)'/9=[cos pi+i sin po], -

regative.

by Case I or II since.p is an integer,

positive or negative.

Now from the above remark we know. that

of (cos p8-+i sin pd)*/* must be
; . po .o PF
cos WIL_L sin q )
ie.  cos (plq)+i sin (poq) is one of the values ,av p
' P 4 of (cos 8- sin &) ¢ e
, (cos pi-i sin 33:. or © R v
_...m,m_,oofa._.n.azzmwmouoofzaﬁ_;am of (cos 8-+ ,mslm%,én:

n is a fraction.

one of the values’
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t ore’s - Theore > 1S 2 frneg.
”“Hn_,m Eoﬁﬁ. Um,.?mogﬁw s 1 _BQS;, Dl _.sa:\: ) alL. sin SQWAOOm 0-1/ sin SA
FotEe omuﬁmwmﬁ.@.m Theorem is completely established, Mmmm g—i sin 0)* (cos 8-+isin )= (Note)
e , ‘ain @)= s
Ma:wmﬁw For all values of n, integral or fractional, Posiy, _(cos 047510 0) M ok qms_m.v”wﬁ 9.
oro ~ A , o = s 8—1i sin
. , ne of the values of o ?‘lmlnlaﬁ . )
ariagatiys. i EM“,MMM .M.: &ﬁ is cos n@—1i sin ng. EX Xw implfY  (cos 91 sin 0y
W, ﬁmmﬁw ¥ gince €O% a—1i m_.n, 0=(cos 0+ sin 6)', we write
i (cos 9— sin G)r=[cos (—8)+ sin (— &)} Sol- " cos 01 sin 00 _ Moom L o (Note)
R : rorra? o 12 (cos O--/ sin ote) -
_ - sin (—né), by De Moivre’s theg,, s G sin 6) 9 _
e i b ot n o,
Note. The students should note the following very carefuljy , L prove 1hat |
(i) (sin 87 cos 8)"#sin nf--i cos am” . | g m.x_L. sin )8 (cos 20—1 .nm M3H — cos 200—1i sin 200
But (sin 8--7 cos §)"=[cos (3=—8)--7 sin @513__.4 e (coS TN sin 20)° (cos m..l sin €)%,
. =cos n (Jr—0)+isin n (3=—0). B R (cos 0+ sin 8)® (cos 20— sin 26)°
(i) (cos 8+ sin $)F#cos nf--7 sin ng . Co Sol. Here  (cos 2041 sin 26)® (cos 6—1i sin 8)®
i.e., De-Moivre’s theorem is applied only when the real and imag. | ; sin 6)® (cos 8-+7sin 6)7 o
nary parts are cosine and sing¢ of the same angle. I N .ﬂ. i 0) (cos 6--7 sin 6" (Note) °
(ii)) Somejauthors use the notation cis § to denote “ (cos et <in §)5-13-19+9— (cos 61 sin §)~2 .
cos 87 sin 8. | =(cos : oin 200 .
. {ow / —1 sin .
In this notation, De Moivre’s theorem would be written as | LS 200 ;
. : _ Prove that
(cis 8)r=cis nb. R Ex.A- AT T - : sin 36)%
. iy o : (cos 201 sin 20)° (cos 30— i sin —1.
Results to be remembered. ,v L 357 sin 36)% (cos 40+i sin 46)7°
() (cos a7 sin a)fgos f--i sin B)(cos y-+7 sin ). | (eas ;S L.H.S. is
=008 (aFB+y+...) i sin (at-Bty+...) | Sol. The given eXpression a:mnum. sin &u.pm :
E e ; ﬂ o ;
cos 041 sin 0)° (08 2t (Note)

i.e., the angles are added,
(i) (cos 617 sin 8)"=cos nf-+i sin né,
(iiif} (cos #—i sin f)"=cos nf—i sin nb, :
. (iv)  (cos 6--7 sin B)-"=cos (—nb)4-i sin (—nb)
SR . =C0S nf—1i sin nb,
,,?v?ommlw.mu.m&iﬂno.m Afa&lh.m_.:mla%

=C0s n6+-7 sin 8, . .

. 1 e
..ms )r,'!’,.oom P Tsin g Hwom_miu. sin @,
and roin e y o
nd (vii) .II,fl,.oom 0 7S g =cos 8-+ sin 4.

Solved Examples
{e03 041 sin g
(cos 0—7 sin g)?

—78in 0= (o517 sin m1-1 i
: ﬁoﬁ Q.I 28 0)71 we write..

1 »mqsnhmm\.v

~ Sol, _.winm cos 4

TR 592035,
¥

. *Ex. 5. h...ih@@ (sin 841 cos 9)5"

=cos (40— Zm--56)-i sin (49 —35m+56)

.A,_‘_wu,,omm__?ml.mi*r isin (90—5n)

_ _..mo_.. We have
1. (cos 047 sin 8)* _

HMoom 917 sin 0)® (cos 047 sin 6)12 .
i sin §)8-12-8+12==(cos §+i sin 0)°=1.

e AOQm %l_l )
(cos 6+i sin 6)*

(Meerut 1985 F)

(cos 847 sin QNM 57

Jr—0)+isin =0
b §)+i sin (Fm—8)}7°
7—50)}-+1 sin {—Em—560

(Note)

(sin 8+ cos 8)° ‘
=(cos 01 sin 6)* ﬁoom,@aim
"=(cos 40+i sin 46) [cos {—(z _
: y s einy By j si .\a‘w .

.+ (cos By +i sin By) (cos fzt-1 M J2)

2 ao.\ —cos (B 62)-+1 sin (B:+02)]

= S 00— sin (57 —98) . - e
=00s (§m —96) .__m.m.mum__.ﬂﬁ_ml,&vu -sin #and cos TS.h,oomE_.

.
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= 2 +-Jr—96) e 'g THE
=cos (27 ,Iqlw& n MMH..M&.&E 96—i cos 94, i %:;E ?
=cos (3 —90)— 8! a\ﬁi\s (c+d)
/6. Prove that a (a—B) cos 9.13 [cos (e B4y +-8)+i sin ?+m+<+§
. = cos 01 sin mv —cos 86-+i sin 80. n.m%u\\ P TP
(rrsreoss (cos 041 iy V(0o Tlabedy=2 05 CHBETED (o oy
g+isin @ cos 0+1 sin g)s _ a+b) (b+¢) (¢+a) ;
" Sol, We have ﬁwm g+icos@ V = (sin 6+ cos g)a av) m\l\.ﬂmnll R
(cos §+1 sin 6)°* _(cos 8-+ sin O)° _ ‘ \»\A ,V.T»\ﬁ.aw =2 cos (a+-f—y—8)

E.?E sin 04 (cos g—i sin @)%
=& [cos [ #=1 :mi."\hnl_\ﬁlc./ .__?._v a\?&&&.fd.@l&mﬂplln cos (pa-tgBtry).

(cos 841 sin §)¢ _ (cos 0+i sin &Mn
:nom g+ sin 8)71]* " (cos g-+isin 6
—(cos f-+1 sin §)°=cos 861 sin 86.

- gol. (i) We have .
ab=(cos 2a-+i sin 2e) (cos 28--i sin 2B)
=cos (2«—+2B)-+£ sin (2a-4-28)

Remark. The Ex. 5 can also be mo?.nm by »:a method mw.g; _ et (@t-f)-+i sin 2 (@4B)
in solying the Ex. 6. g cd=(cos 2y~ sin 2y) (cos 28--i sin 23)
_ 5.7, If a=cos Juti sin 22, b=cos 28+ sin Mm. A% T —cos 2 (y+8)+isin 2 (y+8).
_ prove that A nm+oil W..Om 2 (a+B)+cos 2 (y+9)}
() a+b=2 cos («—F) {cos (e+B)+i sin ?.IE R ol ) +M mﬁ. 2 ?4%.15 2 (9]
—b=2 —B) {cos (x+B)+i sin (x4B)}, . & iw cos nuu ¥ cos (a+B—y—
ey ;s% %: ﬁ w o 2 By 2y o —)
(i =7 tan (x— , o lu s (a-+B—y—3) [cos at+B+y+d)
| iiwc 2 2 Eauuﬁ.meg o o e +isin ?...w..«e.rmd
m& () We have a4b=(cos 2a-+1 sin &+Aoom 2B-+i sin} | ﬁw S.oonmaﬁm as in the last Example 7, obtain

=(cos 2a+cos 28)+i (sin 2x--sin 28) .
=2 cos («+p) cos (x—p)+2i sin (z-+B) cos (a—B)
=2 cos (z—§f) [cos (a+B)+1 sin (z-B)]. s m:a..
i w Also a—b=(cos 2a+i sin 2¢)—(cos 28 sin mmv .
* =(cos 2a—cos 2B)+7 (sin 2x—sin 28) . :
=2 sin (a4) sin (B—«)+21 cos (a4p) sin (z—B) A ) We have
=2 sin (a— B) [i cos (z +B)—sin (et 81 : N gn&lﬁﬁ@m Nol.._ sin 2u) AQOw N?Tm—ﬂ Mmu
=2 sin (a—f) [# cos (a+B)+1* sin ?.Im: [0 = ._
=2i sin ?J& [cos (x+B)+i sin ?.Imm oh
: M W MEQEWA (i G by (i), we get -
- 20 sin (a—P) [cos (a+B)+i sin (« ,
3& 2 cos {(«—B) [cos ?+E+ i sin Mnﬂmﬁlw tan ?IE mnm

a+b=2 cos (x—p) [cos (a+p)+i sin (x-+B)]. -
c+d=2 cos (y—38) [cos (y+-8)+i sin (y+3)l.

(a+b) Q.Ie =4 cos (x—f) cos (y—38)
: X [cos ?+u+w+3+" sin €+m+e+§

: —0os 2 {(z+-f+y+9)+i sin 2 (a+B+y+3)
.,\ong& [cos 2 A9+m+.x+8+~ sin 2 An+m+ﬂ+§:u

={cos 2 ?+m+ﬁ+$+ﬁ sin 2 ﬁn+m+e+§.&u

EX8, Ifgmg55 2 S&s&
na& then prove that +_£.s 2, With similay é_sm%.%%;_ ~ - =cos (atptrt vv..m sin ?+m+a+3
) ;,\@ el - ; AT, ‘ >&5m ﬂﬁm@o we mﬁ T

im a% ma+ mlv.l m
.ﬁ. i % R&Iw coS Aa+m+e+ u

& ?a ?+m+e+&+~ sin ? + u+e+3_ e J\@@n&.w

X (cos. 2y-+i sin 2y) (cos ~m+w sin umv

‘=c0s (@4f+y+8)4i sin @i.m.il.mv, AZon&

»Zaﬁu _

IR o
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. 70 .-.:502035 H _c_i@
5. i A
oot ) -=[cos 2 (pe-t-gf
i) Procceding 38 1 By, T.owe have C arb’c )= 9F+ry)+isin 2 %,
A w rL r,.r.“~ T.. SR} foos {a e )4 isin (& % Ny: M ,__i_ }\ﬁ ==CO8 A\uRu_ ﬂ.ﬁ tr v]N sin ﬁle_mwauTQ.m:T\ﬂH_lCu
Mw, Hﬁ r.., C“nf Mwlni. [cos t..f y) -+ i sin (B ) { h {ding () and (2), we et . ~A2)
n ﬁg.l.t i; AH joos (¥~ ) o sin (y+a)]- .ﬁ A w\Qﬁ&.anG\T:)\Ahaqu‘vnfhw cos msuﬂl*.a.m.wsﬁ .
(et s,: 2008 o8 cos (x--8) €08 (8= €08 (| o9 1f x-+(1/x)==2 cos 0, show that ﬁi:& )
Sot@esl G HM M ,.,)ms”? 214 sin (2F 2842 Y E* (Meerut 1988 ; Bundelkhang 79 . Wl
X oo (P e _:_ AQ— h\\_.:,.n__.— X- L ﬁ—\kv =2 cos 0. ' Uﬂ—wﬂ gv
= ) (cas 2841 8i 28) (o5 2v+isip ° .«P_-_“m.« cos 0, Of X*—2x cos -1 =0,
m«»ﬂhuﬂnfhﬂt HL.. r&.ﬂ 19 i AN.HITQ,‘QLTIQL Vw . - m cOSs QHW),\A&. PQwN mw &v
— oot [2x 254 ¥ S ) This gives ¥ —=cos f4 V/(cos? g—1)
Disiding (1Y 1V B _oos V(S 0)==00s 0:£5in 0.0/(—)=cos
(a8 ) 7\.::\, cos (x—p) cos (8—y) cos (r—w), ! ﬂ_.w_:m x=C08 elﬂu m:wm_.. we have - HT fin m
s .\@Jw which i ..N: \\Ral_.\klall cesd V- i sin Q%FTAOOM Ql_ln sin §)-n
, 18 Ty P v\mo% nf+i sin n8)+(cos n@—i sin n6)=2 %8 né.
1 Sw_amkl..oo@.m!h sin m cos - ~
s 2.+ sin 2) (c0s 2B+ sin 2BY similarly (cos 0-+4 sin 6)°,
3 “- s <®
= (eos ...\ i 2y) (cos 2o-+1 51 22) > _ﬂ xm)=(COS o-+i sin 6)"(cos 0-+i sin 8)"=2 cos nf.
o5 &E&nrqe . g P 1. If H+A_\kwril cos b and H:TCD\V 2
%lq ) . ¥ \ .M cos ¢,
U4 M uﬁ
- ! 3 One of :a EF& &‘. xmyn4(1 \asvé is 2 cos (m0+ng).
- (Vikram 1978; Jiwaji 76, 74; Kanpur m&

ﬂ-miumuimmaﬂﬂ.l q.mz .
x [cos {—(2y+28)}+isim {—Cy+ 28

3 (zLf—y—8)FF sin 2 (x-+B—y—9)-
(a--f—y—8)+isin 2 ?.Imlu\lm::&

the values &1 xsbstai.«s is 2 cos (mf—ng).
i ' (Meerut 1987, 84,S-79; Jiwaji 73)

(i) one Qq
Since .«l: \kiw cos 0, zuommmoa proceeding as in Ex. 9,

hurlh..u

= e &\ wleaed
—cos (at-B—y—8)+isin ma+m\1|&. (D) sol. _cos 0-i sin 6.
, : we have X
- one of the values of x is nom m+h sin 6. -
- Similarly oneé of the values of y is cos ¢-+i sin ¢.
y=cos ¢-+i sin ¢,

m x=c05 0417 sin. m E.a

e A

=fcos (a+B—y—8)+isin (@+B—y—3)I  from () (i) Now takin
=cos (z+f—y—8)—1sin An‘.rm .el& e R
Adiipg {1yt Bl ye 7 _ xau\a =(cos m.f sin 6)" Aoom &.T sin ®a
= —(cos mf—+i sin xav (cos EI.« sin n¢)
: «,\ « Yﬂ\ &d\m cos ma+.m|v.l& | iMom A§m+g®+n i sz+§c 0y
m vi) We wmsw arbier ~ 4 e
: C Ktem b (xmyn)t=[COS Em+=&+~ mE Q:m._.aéw
 —(eos 247 sin 20 G0s 1 sin 9)¢ (eos 2y-+1sin 27" Also g =G = ﬁ sist (m-+79)- e
=08 (2pa-ti sin 2pa) ?8 2gB-+1 sin 2gp) (cos 2ry-+i sin mi =08 A§m+§$l i : 3 e
?EE@ Gv aind (2), we have oné of mmn Mw_. =Mw 0
g E:ENOOmaﬂ n
ey : ﬁ.I sin .?

‘ _, =cos N owa.m.&mqux&lt sin 2 @R+%+J\v
a\aﬁs\s‘» [cos 2 (pa-tgB-+ry)-+i sin 2 (pa-tgB-+ry)I/*
. —cos ®a+%+£i sin §+%+£. )

cc Hmem x=00% 8 -I sin 0 mnm .e“nom

sa :»&

S ocratts
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: g7 sin ) _ COS POET §

Msc. MMMM H.h sin ¢ 7 cos @7 sia ngd

.m. n.Qt iy sin m) ana .4&+~ sin .c..m:.;
e=(cos M7 sin mil) [cos (—nd)--7 sin ml;._c&:

s ?.m\:&w i sin (m@—nd).
n ..,;V = [cos (mE—nd) i hm_.: (#2180 —righ }3~2

Also o= wm,.
cos ..?m!nbi... sin (m@—ng).

Adding (3) and 1@ we
Ay s 2 cos (mit—ngd).
o=, thIS relation gcoanm

Z&?ﬁm
siyptpr=2 cos (§—¢).

(Rehilkhang 65
L 2 cosd, » JLII.M cos ¢, eic., prove " |
U

Ex. Mm m«, .a\uwr.m\n.nﬂ.'r <a 3

L2 cos (0++4+-.1).

() wEet o

|
A

S nWbQﬁuﬂh HS@.
=G Xt H.u.ﬂaml&ll =2 cos (l6+md+mp+-...). \
. ﬁ.ﬂ&ﬂﬁﬂﬂ H.@M& _ 2

el Since  x-L(ljx)=2cos b,
therefore x=cos 87 sin 8. [See mun 9
Similarly y=c0s ¢+ sin ¢, and so on. ,

i) ‘We have xyz...=cos (0+¢+...)4-i sin (f+4+4-...) |
and " {{fxpz.. J=(xpz.. J":=cos (0+¢-+...)—i sin Q Tulr i
Adding, (xiz. )+ (/xpz...)=2 cos RFTM.I..:P )
- (i}, We have x/'=(cos -7 sin 8)!=cos 104 sin % N
a..l«oom $-+1-sin gy =cos md+i sin b, and so. on, \

- Xty imcos (B-+mg-F...)¥i sin (B-+mp+...)

A
¢
|
g
5

W

‘. m
and - _thlémﬂ.w.lnom Qm.ﬁaﬁ.[».: J—i sin Qm!tﬁ,r.:v

?E_um these, we. mon
(epmer )+ (1 felynzn,. )= Nna §+.§+ N
mu. Hu @.EE 3& "

“+[(cos 6-tcos 4y — \
.,_INE o (14 &MMQM (- MM A=t as O+sir $)].

W “have maom 3 ncm &.T 95 8+sin &
L.PN mi Fw& ml.&

rali bOm =L
4

A

have one of the values of U

3

%

¥

‘s, THEORIM
oe

=2 COs - ) 2
. [(cos Q,_Anom ._S,I (sin 0+sin 3?

e (0
=21 ¢os” ﬁ-&ﬁ E..g;f sin "2(0+¢) lc;w

5 fos s iG]

similarly [(608 0408 $)—/ (sin g.1.5in NG (i)
==27 CosH @il& cos L8 Qgim sin :l@.?&.m
2 3

Adding (1) and @. we-get the L.H.g,
A ﬁ. " A?TE

et 2 |.|| Jli -
= 2" CO¥’ S =2t gogn I cos W‘Q. +$)

: i 2
* =the R.H. v
. Ex. 13 Simplify
[{(cos.8—cos $)+i ?S 8—sin gy
- +A(cos 0—cos $)—i (sin 6—sin é
i 2 bmir 197
Sol. Procéeding exactly as in EX.. 12, the W_mn_mwwmwwmmw&u
A imat sin” % %IE cos ma (74644
“MA. ua Show that M- .
S ( +n&. O+ sin &:.TQ “-cos 8—1i sin g)n
o | =28+1 ppgn {0/2) cos (n6/2)
L, 5 AnSmeEn mwma Lucknow 76; 1 .
. n .Hno L. emmmm_m_ 7%
‘ lmﬁ+ncm Scr sin &au_.:_.Tnom 8!N sin #]7
. imm ‘cos? mm(f m sin m cos 3017 .
J/E cos? mmi?u sin 36 cos 49
. lm: cos* (30) Room 20-4-isin w&#..rmag 40— 17 sin 16)7)
=27 cos” ($0) [(cos }nb+i sin $n6)+(cos inf—i sin ind)i
e 2 oo,@ (46). 2 cos inf= 27+ gogn 36.cos wmml the R.HLS,

.~ .
/&N Ew&é :aq A HMMMM,ITM Mﬂ w\v =cos ng-+i sin np,
‘The L.¥.S." " ‘

A 1+cos &u_.h sin ﬂ v

i1+cos ¢—i sin ¢

NN cos? 4d+47.2 sin 34 cos ¢

2 cos? 4¢—i.2 sin ¢ cos ..xuv . :
ﬁqcm 1¢--i sin w&v (cos Mm.,@..mwn i)
cos $p—1isin 14

7 (cos Jd-+i sin ] vua.

.l ?cm Jd-Fi sin w&?ﬂnom ..ﬁ.+n sin zﬁ

r
MOTVRE 2.
73

R e LIL




5 s Atd T e e ) : : X TRIGo
\.R i (R o , 20235

ke Hm. wm Prove that

(1 --sin g1 €08 &: == COS ﬂwﬁim v +i sin Azs .
(s g—1eos " 2 /s_L

; 1976 ; Gorakhpur 75 ; Delhi 81 : umumr.

Amm,mnn Meerut 82 Qm.v - .NN
% Magad
, have
Sol. M.,_a mmwf.v ; COS $= H+n0mﬁwafa&v. i sin @,ﬁ.l@b

)27 sin § (37— ) 008 § (4
i sin @élw&:

=2 cos® + (3

2 cos (}r—3¢) [cos (m—3d)+

_mz.&_mzw Trm:s ¢$—1i €OS ¢

=2 cos (dv—3¢) [c08 @s‘lm&‘lm sin @ﬁlm,ﬂ:., ny

. (Ifsin $7cos H_Mcn
<+ (1-Lsin ¢—i cos )"
@m% G m —3¢) [cos (dr— 1)+ sin (G —3d)l"
=% cos" (kn—3#) [cos (br—3p)—7 sin Gm—2)I"
T;Om ﬁ.w: e WAVVITN sin A._..qﬂ.l.w.ﬁv\,_zum.‘].
?8 (Gr—ip) 1 sin Gr—3)} 71"
[cos (Gm—3p)+! sin (Jr—34)1"
=Tcos Gm— 3¢) -1 sin @almﬂ&t:
—[cos ﬁmalwﬁaf sin (3m—44)1*
—cos 21 Awﬂlﬂ&if sin 2n.(km—44)
—cos (dna—ng)--i sin (Jumi-r &
Ex. 17. Prove that _

.ﬁh.l*nmmuva{nl_s m.‘lbwva:i =2 ﬁQuJ_quvE\m: coS n&k!u v

n a
. E::no_wrm:._ 1980; Lucknow 79)
Sol. - Hmn a+$t,. (cos m+h sin 8),
..3 that a—ib=r (cos alﬂ sin ).
. mnﬂmrn g real and :dmmEnE\ parts, we have
: a=r cos 6 and b=2=r sin 6,
.Hmﬁmm m_sw r= V(a2 4-b?) msa tan 0= .w\a or f=tan—! @\&
.~ Now Ql-&vs\ﬁ;?l&vi: .
L =ymin[(cos: m+h m~=$§=+ﬂoom 6—i sin’ 8:;& .
- ,._..,.lu_..? _”ﬁ cos .m% g ,I sin’——- e V + Aog == i sin ﬂlm.\mv..—
; m.é\: cos. ?&5 f=2 E h&_&mz c0s .RSSV tan~! (6/a)}, ,

i wmn_ b
e ﬁ@m um %SEW 3&_ wﬁcmm for ¥ 4 ]

(L4 v,.iTcT%Bt n& ?35 S
(Kaiipar 1980 ; ; Allahabzd 82 ; Gorakhpur 79 ; Ranchi i 74 ”_
,_Eg:a& .:,E.m 73; EE qu E.s_ qe

D12 MOIVRE'S THEORDN

Sel. Let |4 i

[ —iey (Cos 8-+ 5in g,

S50 Hh._mwﬂ i A
. CGs 1 —;
Equating rcal and ; Imaginary Ma.m.: g

[=rcos 8, 1=y sin §'so that y—

ItS, we have

V2 aad L
Ceo (Iim=spn FOm O-i sin F)r=pn e

(I—iyr=rn (cos g—; "
Adding these, we get Rl
C+C=+Q —iY1=2pn ¢

ie, = .u.s.
(cos zf& sin 33
(cos nd—; sin ng;.

and

7= N..N:\M oS L.W.B.....ﬂv

=20/ H o5 1, putting for r and ¢

19, if 1 be a positive integer, prove tha
(V34 O {/3—ijn— piia cos ?ﬂ\mvh
W.MM F oowm 0=4/3 and » sin =]
€., '=2 and tapn §— o
W tipiyspy e 06
==r" [(cos 87 sin )4 (cos 6—; s
=2 tos ff==2 2»

‘Sel. {Luckuow 1975)

so that r?=
Hence

in 0)7]
Cos (nm/6), putting for r and 4

(\@\ =21 cos (nm/6).
. 20. Express @.Jrﬂb\ﬁl.vp i the modulus amplitude form
and prove 3& its fouréh power in ared] negative number.

{hieernt 1985 S, 8

Sel.’ .Hw.o.. first part of the question see Fx. 15, chizrer 2, page
m.m.H_Em_maﬁﬁu,ruakmlcnmuo:en wursmmuw”ao?o;z_nf

mBE_EQo form, we have .
=14/2 [c0S 3z/4-+i sin 3x/4].
o 1t=(4/2)* [cos 3n/41i sin 3[4t
=4 (c0s 37 i sin 37), by De Moivre’s
- =4 (—1+i0)=—4, which is a real negative number.
*Ex. 2. If x,=cos (=[2°)+i sin (m/27), prove that
X1XpX3. .. fo inf.=—1. .(Agra 1978 ; Lucknow 78 ;
Meerut S-79 ; Jiwaji 80 ; Gerakhpur qm »gwa»m 81, q&
" Sol. We are given that
- _ xr=cos (n[2r)+i sin (=[27). " .:Q,v
.m.ca:nm =1, 2, 3....in {I) and Bu_:m.@ﬁm these wﬂﬁmmm_ozm, :

theorem

we get X3 XpXg......00 E». ‘ ; :
"Anom W;L. sin Wv Aocm — i m:_w.u v Aoow +N sin =— 5 V.:ﬁo.ow

i Jrtinfgrg o)

75

e i e TR N A

NI i o




o prove thar T+ai,,w A_ +wlv m i L-hv...i 258
e Q.anm : mﬁ#lu AH\QWJI\Q.EIH A.R\hvw:*lqgln AH\&V!T...IlMEnIHA@x&V

TRIGOY
nD?CKW— ny

76
rf2 ...J_.N .w, cumming the P,

P RN
w8 w41 in e bl O o 1. v:éa;.

3%, 22. [

38 (a2 “.L\Ma (a;+ibz) (dat1ba).- {ay: .-SLJA 14,
prove that ?u_ %.»:u ??» - bp»w T 7 4-\»&uu...ah§ -Tb‘_vvi.\AnnT\w»

Nu. _&u [l \h:!_p \\wﬂ. P HQ\»!.H INWI.. .
T | P

“tan” : N...i ey

and tan~? 3
(Bunaras 1977 ; Vikram 77 ; Gorakhpur 82, 76)”

y N 0,)
Sel. Lei ay iy =1y (208 Oy i gin 0y),
g+ {15 (COS Oy -1 sin Og),..cs O - tby==ru (COB 9.,“1 sin 0,).
-HMGGS .h.,..llm..n cOS Quu ..wh.!‘..l,\u. _3 %hu
50 ﬁmaﬂﬁ iy * Nbu&.. Qu Hmus..- ﬁ@u\&mqu

and similar other nrwnomm_omw for ra, Ousreee tns One
Also, let A-+iB:=R (cos ¢-i sin $),
so that Re= 42 B% and $=tan™" (B/A).
Now il is given that
(@r-4-iby) (ag-+iby). :E=+§L (A+iB).
“ FyFg.istn ?8 fy--1 sin 01)(cos Os+-i sin 0a)...(cos Oy~ sin .g,)
=R (cos ¢+ sin ¢)

J-6,)4-¢ sin (Byt0a4-.. = 0n)]

A 7

or ryfe...rs [cos (034 O0s+- ...
=R (cos ¢ sin ). ()
mmcwnsm real and imaginary parts on both sides of (1), we get
Fifaei.Tw €08 (034034 +0,)=R cos ¢, (2
-.(3)

FiFa.. .l Sin (63 0a-1- +$th% sin .

and

., Squaring acd adding Q@..mna (3), we E:d

. 't e

or (a® -rF-y ?» +$uv ?:.“:TF& AN-T.mh

s which | ﬁnoﬁm 25 m_.ﬁ result,

Dividing (3) by ﬁv we have
ot tan .mm.]ﬁmb A%u+Qu;+ ...vTSL
or. s 5 %I.Qn+m=+...+$. . _
tan~? (B/A)=tan~! (by/a;)+tan~t @&&?:.i»u& Bafar),

_or
i:nw proves the m?oum result,

- Exmy T.I& A i.i Ttuv.._.l}:m

ngmﬁn 1980)

pE MOTYRE'S THEOu vy

Sol. Let 14 :‘.‘\SJ: (er 6,4 77

Vbd (xfliyr, (e GS Byt i,

5in B,

Then I=apg in ¥2), 2nd 3G on.
1205 Q_ \‘Qil o7
r J .u:.._ Q.H

so that 2 Lok (2 g
i Dr=tan=t

Similarly Q ] f g
B bt/

and similar other express :.EH\MM. Bs==tap=~1 (31b

Now it iz given that "o

?;L.lv ?-T\Mvﬁ b-iz V =ALip
o= ALip,
. [re (c08 6117 5in g,)) [74 (cos 8,47 5y _f
1 .
. [72 (cos 8
or 1arsra---[C0S (01+0y1-0, .., : Sin Ba)]...=A+iB
J+igin( !
Equating real and j imaginary nmwﬁwu.mmﬂwﬁf Jl=ALiB,
A=rirp5...co8 (034040, 1 v sides, we get
and =:Fyfary...8in Qm,.rmw.rmi- ’ (1)
Squaring and adding’ (1) and (2), we mmﬂ - (2)
A2 B2 2p,2 - x* %2 2
+BE=rtrra... At. :34%.,:?_&;3

az

)
b5 and 50 on.

which proves the first resuit,

UEEE@ {2) by (1), we get
‘ BlA=tan (6y+ 6,40, ...
or tan— mlw\h\faun_:mmn*umu.f .w V
=tan™ (x/a)+tan-1 (x/b)--tan—1 (xle)+...,

SE%M the second résult. ,
x. 24. " If cos a--cos B+cos y=sin a-Lsin B+sin y=0,

prove that ¢0s 3u—+cos-3B+cos 3y=3 cos (a-
and Sin 3u4-sin 38 +sin mwlm sin Mw._.WMHW
. (Meerut 1988 ; Kanpur 80; ; Agra 78 ; Lucknow 81)
Sel. Let a=cos a4 sin «, b=cos m+~ sin B, c=cos y+i sin y,
Then a+b--c=(cos «+cos f-4-cos y)-+i (sin e-sin f+sin y)
=04-10=0,
[* as given, cos a+cos B+cos y=0=sin a+-sin f+siny]

Now  a+b+ec=0= a+b=-—c

= (a4+b)P=—c? ,

=> @®+b%+3ab (a+b)=—¢* ,

= @+ b34-3ab (—c)=—c2 [ atb=—cl
; = @®4-b+cd=3abe. | : 1)
m:wmegsnm for a, b, ¢ in (1), we have 2
(cos a-}i sin «)®+-(cos B+ sin Bm+?om y-+1sin Em

.\Iw (cos a--i sin &) (cos wfL sin B (cos ii sin &




TRIGO NOMuiTy,

: ve get
7 rc's Hwoouoa. ¥ )
Appling DE MOC 3y sin 9B) (08 37+ sin 3)
(cos 3t S0 30 e b sia (e-HB+Y .
=3 {c0s (& sin Jat-sin 3B-ksm 3y)

0 v cos 3yt i
3¢ .ﬂw Fy) i3 sin (¢+-Bt¥)- ; |
==3 COS AR m:_mQ ﬂ.m_._m on TQnT .ﬁ&nmu we get

Equating ¢4l 4nd .:J cos 3y=3 cos (a-t-B-+7)

or . (cos Ju-tc0% ¢

38
g -f-COS J-B
‘ ees MM‘T:: 384-sin 3y=3 sin (a--B-+)-
and sin cos @t cos B0 y==Sil RM E:NW. T.qhamu\m 0,
mw. w m MFTE@ 2 (B--y) and Z sin 40= 2SI 2 (Briy),
prove 1id
mau.‘ .—. ct. =GOS ht*lh m:w mu Z7==C0S v\l*i m=.~ V- ...ﬁhw

.1|.Ocm [ T_— m.:a 2» au.

ey 2= (€08 ol i sin &)-I-(€0s p-i sin B)-+(c0s y+i sin o)
rofu - 2=

5 pc0s ¥)- i (sin a--sin B+sin y)

s

== (COS ot €O
Q.00  (as given)-
: o ¢S5 X \_..En.ﬂ — 7 ) )
Now M u__; )ee= - m_< P (squarmg both sides)
H X l.w_ s
s ’ .G_. ..T.u._m;t.liliw.uu_ ' o e o
Le., (x? | _e Ngvﬂ_sp&.a_uy (again squaring both si ¢s)
i LR s 22 G
7 D ezt |- 2R 2% 1yt 22z tm= X7}
or ’ e o Az ) ??Eu Tlv.._‘q=+ Ni....v
= Ixt=2X 025 (expressing in the summaticn :oE:oE .
£ LalX L)
E.. wﬁ -1 sin 1.2:2) (cos fB-1-7 sin B)? (cos y-I-1 sin y)%,
i putting for ¥, y and z from (1)

Tl - 2B) (cos 2y sin 2y)
2 (cos .&1 i sin do)=2% (cos, 21 sin .
gy =23 [cos 2 (B+y)+7sin 2 B+
mnumcnm real and imaginary parts on both sides, we get

5 cos do=22"cos 2 B-+y)
2 sin 4x==2% sin 2 (B--).

X. na o
X008 a1 Sin o, y=C0S m+.‘ sin _m“
 gz=cos y-i sin y and x+- ytz=axyz,

ma&._

4

_,\Ea ?. 2% that

i eos. (B— i;Tn& G\I&.m cos ?!_@ﬁ_i
ma m:,ao \i. a+~.!»e§. Qﬂ.nmoqa =g
Aoom aL i sin. &.Ing Bt sin S.Inom gl.u mS 3

=(c0s a-f-/ sin &) (cos f+i sin f) ?cm y-+i sin &
=0 ?+m+i+w mﬁ @l,m%uc i e

pl: MOTVRE'S THEOREM

7%

Equating vcal and imaginary parts, we have
co8 o.~-cos B--coy Y=€0s (a4 f- ’
gin o-Fsin-B-kgin Y=8in (o~} wc.

Squaring and adding these, we get ”
cos? o—+-C08® A-+c082 1-1-2 cog ¢ cog 42 cos
-2 cos y cos - f-sinz ¢, «-{-$in? B-}-sinz ¥
-2 8in o sin B--2 gip 2]
. $in y-+2 sin + sin o=
or 114142 cos (B—3)42 cos (v=-0)-4-2 cos ?.hmvm_u .

ok V270 I 005 (B~7)+-cos G?.Qi.nom (z—f)+1=0,

X=C05 o1 SiR o, p=cos i Sitt B, z==
and if x-Fy—+2=0, then prove that
1/x+1/y-+1/z=0

and

B cos y

Cos y-+i sin y,

(Kanpur P. 1980; Jiwaji 78)

Sol. Since  x4y4z=0
. (cos o7 sin «)+-(cos m+~ sin B)-}-(cos
: § y4-i sin 0
or (cos a--cos B-|-cos y)-|-i (sin «+-sin B-fsin y)= o._.\.who

Equating real and i imaginary parts, we have
¢os a-}-cos B--cos y=0,
and sin a--sin _m,Tm_.:_urﬂo. V (D
Now Ix+1/p-+ _\ x1fy=14z-1
=(c0s ot~/ §in o)~1 -IooM B--i sin B)~14(cos y-i sin »)*
=C08§ «—17 i o-+-cos B—i sin f+4cos y—i sin ¥
==(C0S a+C08s f--cos y)—i (sin a-Lsin B+sin ¥)
=0—2L0=0, from (1).
Ex. 28. If sin a--sin +Ez y=cos a+cos B+cos y=0,
then prove that
(i) & sin® o=2X cos® «,
(ii) sin 2e.+sin 2B+sin 2y=—cos 2a-+-cos 2B-+cos 2y=0,
Sol, Let x=:cos «-}-isin a, y==cos B-+isin B,
Z==C0S y-i sin y. _
Then x--y--z:==(cos a-cos B--cos y)
, A+ @: a-+sin B-+sin 3
=0-470=0. A1)
Vx+41fy+1jz=x4y 2
=(cos o+ sin a)~+(cos B-i sin §)~1+(cos y-+i sin )7
={cos «—I sin «)+(cos B—i sin B)-+(cos y—i'sin )
==(cos a--cos f+cos y)—i (sin-a+sin f+siny) p
%

Also

=0=i0=0.
Zoé ?.;Tv.rmvnlkwnzr+nu+mk%+w§+~§
: laﬁ%ﬁ. P_.NQN Q\.«._.:\?T:&

—

—




gy geg2vyz,
or %.ﬂwM....TpB..TNm“ 0.

.

s a0 ST 2w)-(c0S 28

m - or (cos < 2
] cos 2a+-603 280608 7) e
mm B or " ﬂmmh.bm hﬂm._ mﬂm mﬂuﬁm,_.:mwh% UEnm OH_H ﬂcmﬁ m-nww..m.. we get
W : g cos 2-+00s 2r=SiD 2afsin 25-+sin 2y=0.
g ! 2 =0 3

r : cos Ja-c0s 28-+4-c08 £V e ) _
w. 29,} (cos? o sin? &ﬁxoomm m\mEu E.l:nomu ....\lmEm Wk

- in? Rer_B.m B+sin? y

o2 aye=$
. cos® a-cos® B C0° 2

= cost.a=2 sin® «.

(MK 29, Find t)ee gereral value of 8 Wit &

,‘ m%.w g7 sin 6} (€05 26+1 sin m@:.mnﬁw nf-+1i sin nf)=1: -
T iven eguation is . .

Bl TR o 26)...(cos 041 sin nf)=1

L2830+ )i si

MM .Bw%wﬁ .+m+m+:u+& 0+i mmuammﬁwmumm.w..mw_1.w.+av.“mﬂ~
" oor’ cos Aa Mi.c mwl__&. sin A\lml..l.. @ vnu .
m ~+N+...+\..nmlwm+]:m_
Equating real and imaginary parts, we w..io
cos = WI.Cer )
ma Sin 2400 )

From the ‘equations (1) and (2), we have

. WWHE —2rm; where 7 is any integer

% -

4rr ‘s :

| : mlw.mﬂlnrl&“ where r Is any integer.
Ex. 30, Find the general value of 6 which sa

: " (cos §+i zin §) {cos 36-1-i sin 36) :
e . ... {cos (2r—1) B+i sin (2r—1) 6y=1.

. (Rohilkhand 1979)

or
tisfies the equation

; Sol, The given equation 15
e (oo 6+1 5in §) (208 304isin3f). .- -
e e : .feos (2r+1) g+4isin (2r—1) 6}=1
oo o m@%ﬁ;i&l: 01+ sin [6-+30+...+(2r—1) 61=1
‘ Ay Hyotd@rel] 0+isin [143-+...+@2r—1)] g=1

H.Eﬂ.ozczmwf

from (1) ang @)

or . e (cos B+ st p)2+{cos y+i sin y)a
. (cos ati S )+ ; sin 2B)+(cos 2y--i sin NEF.J..M
i (sin 20+sin 2B-+5in 2y)

vhich satisfies the eguar m,oa

e &) (cos 20+isin _
(cos §-+i sin 6) ( i 2 «m+mm+mm+:.+=$ﬂ.~\ .

s THROREM
7 MOIVRBS
pE g

cos r20-4-i sin r2f=

or [ the sum .

| [~ ¢ sum of the A.P. |-}3-...+(2r—1)

. ”\sﬁ,

real and imaginary parts, we mﬂ,\ St
cos r20=1 and sia r*f=0
Hence the general value of 0 is given by
8g—2nm, OF 0= (2nm[r%), where n js any integer

Equating

r

%&. If « and B are the roots of the equation
#—2x+4=0, |
.3.3& shat @i pr=274 cos (nm[3). |
(¢ Meerut 19278, 84S, 83, Wm ra79 - Jiwaji 78 ; Kanpur 77 :
A _ _ Bundelkh 3 i )
The roots of the equation M»lmwaﬁn‘wlmm Wmu\w_.wmwmwaawmv

Sol.

2:44/(4—16)_2:424/3i .
=y = =1,

A Therefore let a=1+4i4/3 and f=1—i+/3.
© "Now to change « and B to modulus-amplitude form, we put
T\,tw.obm_m and 4/3=r sin 0. ’
o - pr=4orr=2.
Then €08 muh..:m and sin 8=+/3/2, giving f=1%m.
. a=2 (cos jw+isindx) and  p=2(cos 1m—isin 37).
o it B2 [(c0S dm-+i sin ) (cos km—i sin 4m']
—2n [cos (n.3m)+1 sin (n.%m)+cos (n.3=)—i sin (m.37)] .
—27.2 cOs Ynmw=2"+1 cos n. .
% 2. Find the equation whose roots are the n powers of
the roots of the equation x*—2x cos 6+1=0. ‘
. v (Meerut 1986 S; 85 P, Kanpur 1978)

Gol. The roots of the equation x?—2x cos §-+1=0are

. /(4 cos? f—
2 cos 9% )\m 008* 0=4)_ sos 64-4/(cos* 6—1)
=cos #+ m\mlm.mnnmvﬂunom g1 sin 0.
- Let o=—cos f-4isin 8 and B=cos 0—i sin 6.
We are to find the equation whose roots are «* and B”.

We have a?=(cos 0-+1 sin g)n=cos nb--i sin né,
§—i sin nb.’

© g

and pr=(cos —% sin f)"=cos n
s anpr=2cos nd, o .
and anBn=(cos nf--i sin n8) (cos n—1i sin nf)

—cos? nf--sin® nf=1.

Now- the equation whose roots-are «” and is

x2—(sum of the roots) X+ product of the roet

s=0



S Huzn_nm this - value in the given macm:on g& um«.n.

"RIGoy
Ry

82
ie, st (@) 5+ =0

~or’
Ex. 33. Solve x*— 2ax cos 04

then «in—2a"a” cos nf+-a*n=

O :\\Nm-sfm n ~
6.

root of this equation,
" positive inreger. - )
g Sel. The roots of the equation x2—2ax cos O+az— -
29 __ 2 = «
...n % _&Q_ \Vnh ﬁnom %HWH. .WH._H %V.

e Nb cos 8-++/(4a" co

2
As given, -a=a (COS 647 sin 8), so that
a=a?" (cos 2n0--; Sin m&
),

ar=a" (cos nf+i sin nf) and

=% (cos 2nd+i sin 2nf—2 cos? ngF2i sin né cos no--1 v
—=a® {cos 2n6-41 sin 2n0Fi sin 2nf—(2 cos® nf—1)}
=g {cos 2n6—cos 2nd}=0. :

Ex. 34. Find the value of x such that

(xfa)— O?I&u sin nf
: ~sinm 0

: a—p
Ebmwm. « and B are the roots of 1*—2¢+2=0.
Sol. Solving the equation 12—2¢+2== -0, we have
1=2EV a\mral@HHHm.ﬁ :

Since o and £ are the roots of 12—2¢+2=0, we have

. a=I]+7and B=1—1.
Now  (x+a)"—(x+p)r=(x+14)"—(x+1—i)".
Put (x+1)=r cos ¢, 1= sin ¢, sc that .
(D)

L cot p=x-1.
Gy (e
=r"[(cos ¢-+i sin #)"—(cos —7 sin $)]
=r" [cos.ng-{-i sin a&loom Si.h sin &&

S =2 sin ng.
Also nlml (1 +c ( Iulmh
?,T&a (x4 Ea 2ir® sin ng ol 't
o =37 =r"sin ng
E,zua& i |
“sinn g (" Hlu sin. ¢ gives ri=1 \mEa #).

mmnnw

sin. np_ sin ni
m.__za ﬁ Eba %

¥2—2x cos nb+-
a?=0 a:& show that ¥ a
s QS@. DB

@S 2gmn cos nf--a*
=g (cos 2nf+7 sin 2n6)—2a%" cos nf (cos nf--i sin n 6) f.raM
n

HU T’ O{ﬂQ

. ..tﬂowaai Hemc

pOIVRE'S THEOREM

herefore .\w 0 so that cot ¢=cot g,
X--1=cot 0 -

x=cot 0—1, [ from (1), Cot p=2x41]

H.
or wEx. 35. stlna O-+isin 9 ang V(l—ct)=pe_1
at 1-¢ cos 0= 2 :+E&b+,v >

.&SE S
(Meerut 1989, 84S ; Agra 79
If x=co0s V-1 sIn 6, we g,&w@r:@mmm 78; Kanpur 81)

Sol.
1/x=1/(cos 8-+isin 0)= Aoom 0+ sin g)—
\«\Q.Im.uvlunf_
squaring both sides

=C0$ A—i sin 4.

Also .
= | —c?*=(nc—1)?,
= H[nulumn»lma?:
= c2 Qmm..T: M:n. = ¢ Q+HJ\M3
Noy — o (14-nx) ﬁ 1 +lv .

? +§+ .I%v Q+:d+~=.u T+ v
lTTwn _..Aoom m+~ sin $+A8m 90— siri )
ANt e (A2 2r=1]

. .=1+4%e.2 cos 0= H+u cos m the L.H.S.
**HN. 36. Show that (1+i)y'=2"2 [cos nm+i sin 3nm).

,Emanm prove that if (1 +x =iﬁ.=+9u+n.§m+ﬁwam.r 5

where n is @ .mE.E_.m integer, then
() Co— —Co+Cy—...=2"2 cos (nm|4). .
(Meerut Gmwu 79 : Kanpur 81)

Q& Ci— Qi.nw _.lusn sin i7(4).

@Gii) Co+CatCat .. lun..m.TA 2)-2 cos (nm[4).
. | - (Lucknow 1980, 78)
I+i=r Aoom m+u. wh.n 3

"Sel. hoﬁ
mn:masm Hm& and i HBmmEmmw parts, we Ewsw
rcos 6=1and rsin =1 " -~

"o r=+/(1+1)=+/2and tan =1 ie.,
Q +i)r=r" (cos 0+i sin 8:11 (cos =m+~ m_n aS

st
(D)

mo :EH
19\ 2)" ﬁoo,@ »ETT sin wziw
_ - T ?:s:m ».o:m:a 6.
>mo we have . -
Q +kval Q=+ Qxl_:ﬁaxu‘_:ﬁuau.*. y ...E
. _u_:::m x=iin (2), im have = - ey :
‘w , ﬁ.._l__iw alq ITQmIl.Q I.IQ.«ITQ&!TQM«I e 7!
sl \ . V, =(Co- Co- Gy )i (Ci—Cih-Com i),
g ShtE [ =l e, A=, and 50 on]
macmsnm the §Eom om Qn.m_.ca m.oE 3 m:m (3), we _;:6 i
x_‘N mﬁm Qu+Qu v +N e w:i 8

GG v e
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