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Vivekanand College, Kolhapur (Autonomous)
Department of Physics
M.Sc. Part- 1

Fourier Series

Open Book Test
Date: 04/12/2023 Total Marks: 20
Day: - Monday Time: - 3pm to 4pm

Instructions: -
1) All questions are compulsory.
2) Each question carries 5 marks

Q.1) Derive the relation for Fourier coefficients ao, an and bn.

Q.2) Find the Fourier expansion of following function
F(x)=x 0<x<2xm

Q.3) Give Detailed Fourier analysis of square wave

Q.4) Derive the Fourier coefficients for complex form of Fourier series




"Dissemination of Education for Knowledge, Science and Culture"
-Shikshanmaharshi Dr. Bapuji Salunkhe

Shri Swami Vivekanand Shikshan Sanstha, Kolhapur

Vivekanand College, Kolhapur (Autonomous)

Department of Physics
M.Sec. 1
Open Book Test
Fourier Series
Attendance Sheet

Date : 04/12/2023

Roll. No. Name of Candidate

Sign

1202 | Dhivey. P Bhirg,sdeve

T

201 Mo‘np“i & Tamr‘:%}\nk

(fosguat
" e

1D vedaia A. Yadoyv

adow”

1308 Anjall B: ¥amble.

1204 [ Devkiule Nishiaandha. Nishileoand

Perlok,

1203 | Akash T d<avathekay

%.

—




"Dissemination of Education for Knowledge, Science and Culture"
-Shikshanmaharshi Dr. Bapuji Salunkhe
Shri Swami Vivekanand Shikshan Sanstha, Kolhapur

Vivekanand College, Kolhapur (Autonomous)

Department of Physics

M.Sc. 1
Fourier Series
Open Book Test
Result

r_R_oIl. No. | Marks
1301 -
1302 17
1303 -
1304 17
1305 -
1306 -
1307 18
1308 19
1309 16
1310 -
1311 -
1312 .
1313 18

Teacher Incharge

Date : 04-12-2023

Sstatte

HEAD
DEPARTMENT OF PHYSICS
VIVEKANAND COLLEGE, KDLHAPUR
{FMPOWERED AUTONOMOUS)




Name - F\h\Ja“ BLC!CJU.)GF\ Kamble

11 3, e anfdr gEveR aaTdt frger SER 1|
- forarorergedt . aTgoht wiEE 34540

Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS) | —

EEEERENEN|

Signature o
SUPPLIMENT e
Supervisor == |
Suppliment No. : | Subject: Fouviexy Sevias.
Roll No. t 1308 Test/ Tutorial No.: O pev boolk +est
Class T B e T Div.: . %‘W e

~

| —b e kmow +hat Pouwvier @?ﬂPdﬂS!Dﬁ sk | Eanctior. Fred VS t)'l\"t@ht

BCeD = Ao 4 Q, cos #& +/4Q8TES 49e T QpCoS 3R +.
=
A by Sink/H basina® + ba Sin 2 ————C)

1Y To Find ao,

jn-PeqraaLmq obove eqqojrfcﬂ on both sides From seaote:

(?"'T' AT 21" 2T
: r
¥ OBF“”C*?? = G—D_C’~)d.:«e+q.}(osaec%aa -E—C!Lj(‘os.i:eche”r
w4 U+ rLTFD _am®
br)aivw:e&x-# b?)a'\nglﬁd:@ 1+
2T @ e
( 2T

Tb FTY‘\(J Onﬁ

P_FIuJ‘HP‘q exch side of equa“cn (Cate® bnf cn8 n e C}\ﬂcJ
T = T T
/n%eqﬁrawte hrrorm S2=0 +© z22 =2T"

Ry g_'rr __)

/977 27T
QJPrml.COSnaedI: ao ag \ Cgsnggae4on>f05nxr03xcix4
S B 5)
2TT s
fQTT PD

r
Oh)CO‘S"hX dx 4+ b, \Sm.ﬁecosnlc\?‘e —kbz-) s\na % COS
)

®) o




2Tl

an = FemD . cosnz d»

!
A

To Find bn ;

M””'P‘v‘ cach side of equohon £ bq Sinnx Qvnc}

1rﬁeq-ro4e frorm 2 =0 to :LTI'

rQTFJ Q1T rgﬂ-
Il O)Fm) sinned® = qo s sinmne ta, \s'mrwr\aec-OSsec\:e + ..
f Py o
A 2T rQW .(QT\'

\/ -+ by } Sin% Sinn +b2\8iﬂnnsinlae—¥ ' .bﬂ\SHﬂlﬁ
0 o o’

oTl '

( j‘_('-;Q)s'\thE C’«'X! = bnTI

)

TTT
bn = | [ pexdsinne dx

i

(@]
1




2 WwWe know +hat Fouyiex sevies s agqiven as
q ’
=) oo ,
Fex) =qo 4 > an cosnx + = bnsinnxe —O
19} it =]
T
Let . @0 =\ ( Fr=d d=
W)
0
o
= o d 2
7,
m 0
CRig
- 1 [
; L QJo (2

-
L
=
-

A i k Q_J
\/i = aTT —-‘""®
i i 7
| Let ,an = | rgm coS Nge, ol e
‘1TD)
= "
= 1 \ ® Sinnse — (\-S'Inrna d:;[n
! —[TL N ) n JD
/i = Lfee SIP p® _i_(osn:e_la_ﬁ
\) TT'—[ ) n2 _Jo
= | \—QWS‘\OT"\:‘TT —}- =0 [0 i B — B — cosb
Ll L n 2 -t = ey
e \-0{‘ W
o A N2 n2
- ()
binp = W R s mnxdw
_ .
/ o
T
/ = ol —SegoBNR o R oS nx c}ae_[
—Tr ™ /} n JO

L
Y,_-;e (0S N> A\ Sn n?e_{ S

A K Jo




eq" () becomes ,

1

Eled = 930 ) o _f.% C-21mn) Sinnse

o = |

=7 - (2sine & sinax + 2 snpet ... )

) A




Name - Ahjcﬂi l@hao]coon kamble .

11 o1, farer anftr gevoR graTet Reor TR 1)
- Rrerorrgef o, angeft W 34567

Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUY)

SUPPLIMENT o
Supervisor
SupplimentNo. : 2 Subject: fouyiev Sexies.
Roll No. : 1303 Test/ Tutorial No.: O pen book +est
Class A i 1 o Div. :
3\3 7 G
-
A
< M
E T2 T ’T
n 4
Heve , FCt) = A L 6 dibre 1) 2
| =% AL g
A Fox T
‘/; Qo-‘_?_#((—(mc\t
| =
TS T
= % H Bre) dt + ( ey ot
2 W 7 7
Y ( 7= )
=i : _J
SR G B =
- =2T§Ad g Laigr T
5 Tk . o J
| e 2 “_'
e s febl e "BE Y ks
Tl q
< 2A "Tla =TT & s
( (x ]
T
= @



amn = 2 ( ]F{"'t) cos nutdt ... wheve wW - g
g e =
il te N
T -
= q l_ \ A Cosnwt d1 — \ (A) cosmurt At
i 12
= 9A rf81nnw"%‘2_ﬂ1 = Es'lﬁnw\{l—r
o Ll nw» JO l nun JTu
e D rfsmna'ﬂ'T rolr (SH\MT’FG‘””D ’1\
4 nonT | e ola T JJ
/ = 0A r SV DI = O e=Sin an® -+ SR
j nu T L ~
= 2A YO»-o-O-o—(
nut k )
= 0 -
Cote onaE 0 (IF({) Syt gt
T 0
-y -
= & T { A s\ wt df — E Asionwt dt
T 6 ' 72 ¥
o j’-]‘-—(‘osnu_r-lc—‘Tm+ ]— coS OM'E—{T lr
-? lk nwe _J() L n TI‘LJ
= 2.A Y—-Coanﬁ.‘ﬂ' - T —r(o.so_[-i-Jcoan@.ﬂ“T—cmnaTT’
hl.l.er - i 2 J L 9 =+
- TN r_ cosWIT = i+ “Cosar » hcwn_ﬂ
/ ﬁfﬁ":rL
{/ ez ol
\/ = P T-QCosrﬂT % .\ +C069.Trﬂ—|
h’TTL j
Ny e
-nTTL B
= 30 Y-—QC-")h"'i\
v L -5

T R AT Y r \-— L=<

h'TrL - J




= LA Wl Fox n= odd \nteqen.

N N
i =) —_ FQP{ V= e e N in'\c“u\s?"r.
' =,
we have Fouxies ek-PamSiGn
oo | oo :
F(t) = @0 4+ = an cos nwt 4+ Z bn Sinnut.
2 N\ =

= o -4+o + i 4A s\innwt

Nn=! nIT Eor M =o0dd '\n‘reqe'\r

o/
CECY) = 4A Cin wt 4+ 4HA sin 2wt + 4A eoin 5wty.

| / ™ C% R STV

= 4A Ts'nn wt + | gin8ut + 1 sipSsSut A —\

—

T L 2 3 -

.| Yeve amplitude ofF each sin wave decveasen an
i)

1: ] 1 and Prequency of each in wove incyeasen
r 7

3 5




Q4.

Fouvienr sevies of Funchion Fexd of pcwr\ocl 2l s

flad widsc4 Z an Cos nTT> L Z bn sin Tl 2
2 n=| L = &

fcxd =qo + g cosTT® gy CO8 2T 4 Qpy cos &M% 4+
2 = L 3

an cosS NI

L
/ + bisinT® 1 pasinaTx +basin 8Tz +... bnSk
L L T T |
| (Mo D —1 1T %y ATy, SEREAL
| =e - 4 e e . + aqa € & 48
| - o 2
| = - % Y
l an E"nwwh —l~6'wn—w'“ g brrﬁﬂT X R -+
\",/7 2 ‘ L - | &
i | - et 2T o [ "‘E_’ﬁig-—qu.“ + %) ks 7 e'm"rrgpl, . e—‘n'ﬁ"z}
% 2 ) = el
' b & ' ; ; 4T
&40 o 4—_1_{(01:‘51)8'17?“ -'f-(q141b1)@ PP -

3 2 L

(01-'1'01) E!’lﬁwlg -+ COL”*ibi)@r:‘Q”'w“ -1—[[
' s,

v VT e
= Qo *rffm—‘bl@m 3 fiaseeiba da L
o { o
)
Bl it e e T el b e R

| / L Q. _J

N . 1 "“‘TT_
) j C p TEHIL “ o e i Raki e Lo, 1T o
2 [ =
I
' — 2V [
| + c=a €
-
[ NI ¥ | - TR
= (o + | j & . iGn i = or 1 12
S n ‘
mwrhere o Wlo = 4D = (\ Eex) d=




Name 1 - An')cﬂ{ majugcm kKambl e .

11 57, R anfr gRipR it e saR 1
- fararorredt =, aTght aER 34571

Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS) |—

SUPPLIMENT i i =
Supervisor [ =
Suppliment No. : 3 Subject: Fouvien Sevien | 4
Roll No. - 1303 Test / Tutorial No. : OPcn bool +ent. i |
Class : Div. : 4
G = 1° Con~1bn>
2 _
<4 a o
E | §(" Fowd/ - cos n TTX d:c\ "f/.l (Frue)s‘mﬂ"!
8 R [y 24 b ot L
=7 7 _ /s
. q Y, [(oahﬂx e ) nﬂﬂ?\ d e
92 4 0) \ L L /
b3 | -
e L W sy e dy
o | %
c . = |\ CQn-#—i'bn)
. Y
o4 . t
= ) S/ ] { Rer) - CosSn TR c{m\ +1(j_( Fexd simn
) /
e v B .
dx) |
94 )
/-.—. { QF{'M‘)[(-&SHWR 4+ ) SinnMA Dl-m\
i 2 L OJ : L N s
ot -
P e | Few?) elf)TTI’/L dle_




Mahek. S . TJTamador.

1l 31, fasm anfr vdR Firdt e werR 1)
~ Rrerorredt =, argeht Wi 34541
Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS)

e LY Signat
SUPPLIMENT i

- Supervisor
Suppliment No. : | Subject: Fouriey SEYIES /{?-\\)
Roll No. : 3301 Test / Tutorial No. : OPeﬁ book TTest. &20
Class . MSc. 1 Div. : %\y =
Ql | find the fourier coefficieats  Gn .ba o

Ans — [Je, knew that, {fouriey @,xr,nns(nn OFf functton £lx)

4 _given as f(x=Q ‘acnsxt A COS2% o+ A,COS 2% ~+

Q :
=% bafax +p,ein2x+bySiaax+.. —CD
A0 To find Q, -
e’ Tn-kﬁg'roti'nc_xl Ghowe  equiaiton on bath Sides from
=0 10 x=a7T T
1 T arn I
ey PR Qo rdx+a. r coSxdi + Qg cos2xdy +
_J T AL = J ) )
Q o
(0] .Y [+]
am am
2,!\ - = + b:) Sinx.dx ~+ bg JF atnorxdy +
! (o] ]
AL ) ol 1
R e o v R T 21
J 9 T 'Ja
(2]
= ) - TY
(W —
x
o
:n Qn- ] -CCX_')dZL
il SIS

@ TO f?r\d G‘_’\ i

Muldiply Qach gtde of Cqn (1) ‘D_(j coShx @nd

J




and ?nm%rrg-}ﬁ from 2=p 10 x= 2T

i)

J_H

+£ (0 cosnx dx = Qo y CosSnxdx + a, (;L(‘osnx nh%'l_dz
) 2

0

v
N e On}(m cod*nxdx -+

h')_ﬂ o —~ an

b‘J Simrx Cogsnx dx+ ba | 8inax coSnxdx+.-

L f FC'r_) cosnx dx

Litd -TT
o

@TO o  Liess

Mu\tYPle Cach side of P.anm bj sinnx  and

tnteQyate  fyom x=pn 10 2=2m

‘.‘)—ﬂ

: X, -
| {0 slonxda = Qo F GCosShy de t+ Q {—1 CoSx SN nxdx
s 2 Js 3

T , 0]
b, fgfnx Sinnx.dx. + by Jrag‘.’na_:t:
0 A" 0
S?nr\xdx A oo an Sinnz -Stnnzdx
0
b
o .
e b Oz [T £ (a) stoox dy
Ty T ;

[ v S




"_'7’0:_\

we knguy that fourler sedes s qgiven as

fe)
Lled= Qo o> o OaSny S5 b Sloax =l

< g = nay
let Qs | PMT'F(U/\L
A
on
= | [ 2dx
T 3
m
PR 0 1
O g TN
= \ Lan®i
W T =)
Q. O om0}
Y]
Lot an—___l__r X, coSnx da
T
T
st T b sjm_a_“ﬁ[l__&tnnl Az
=1 r o s
Ry
= r_'ne_q?nn; ; (mSnt_\
7 L n N y
= I [9T 8tnnorT COSN AT -O“~COSC)-]
[( E L N nx- gl
=_| l_'o+*l,_—lv\':0———@
i - nz_J e B
NO(D . L:)_ :__l PQTT " ;
Ty J_'xslnnxdz
0 Qm
- b [— & cosna  + FGOth df‘xh-l
e {“ZQOSnx+ Sinnx "
=
lp) 3 oy _JD
pdle Jocaq - Loy )
m L n : -




—> o 1 :
A
2 l b
il A -r/,)_ T CF
A
"l‘
Hexe £(3) =R S %
= -R Th<tlT
foy,
-
Qp = 2 f LI1) Ai
s |
D\T? ._.I.-
-
= 2 FJF  peay At +£\ L4{B dt—i
- [0 : Ty J
T
= 2 F0®oges [T /o)dn]
T4 by
B an “‘J(‘T’ldt-— JI.”T At |
T 0 Tra
= op [ TatipTem d
= =
o :
= W
-
for, @ =2 [ £(¥) cosmustds !
3 e Lwhe?e W= Ong.FreqF?Jlﬂ
Vo FT —l H
_ = 2 ('"A cpsSnwt d+ =1 A coSnot dt
/‘ - i | 3
0 {2 :
T7. ;
'-'-'-___Q__& 0T ."-'.fnnm‘l:-‘ ‘2 — rS‘thhuﬁ._\ ,z
) i IL N JD T T/a 5
B Qb ([Sinn2u i d --DF -] 3nNn2T T—S{’n-i_lT.I (1
N 2 [ T~ =% e ) o ¥ |y 1‘_)
= 98 [einpnwW =20~ Stno.an+3'ihﬁW7
nwT L =
= 2R 2] =0




Mahek. Tarmaday

11 &1, s anfor geepR giard! e saR 1)
- forgrorreedt =¥, ageft W 34565
Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS)

=
SUPPLIMENT ol
Supervisor
Suppliment No. : 2 Subject: fourier series
Roll No. : 1301 Test / Tutorial No. ;
Class 0 0 NS Vol Div. :
T
for ooh = 2___ [ £(4) Sinnuort dt
T 0
= 9 r H%fnr\uﬁ;d{“ ASlnf\wt d{1
T l— o Tl
- 5 A o) F Gosnw't-\ + r_ggg,nmtT 7
v T] L Npoa % U—w J7, |
= 24 r COodSn {277 B ol ok 0-1-1- rcmSn'lTl T—
T Ty 4
coSn 11}"["1—/1
=28 [ - casnT+l+ Cosamn -—CosnTT]
n3m T |
T

i f“QCOSﬁ+ | + COS'urn]

Ml

| = A [-9(-0%a+3] = A [-a(-1)"+2]]
, nIT L - NiT L o

oo safr |y g™
L J

]
nTT

Lo e '{)0\‘ odd tr\-tf’(‘le,'r

Ll ]!

| =0 for even Integer.




Pe, (ane,rwcvs

e know H"g},
£(1) = Qo |

'FD(.LHE.T PKPOQSJOH
CoSnwt + = b sth nrnt

I p2

= a_

Nnaiy

—
—

[als]
ot+tot+t > 4R atnnuit

nzy

(BT

for n= odd Ladcger

) = 4A Siawt+ 4A Sianwwt + 4B sinSwit. ..
T 31 5
= 4af [ atnent s+ | Stpoint +. 1 slo Swtt, . ]
-n- = 5 =3

of cach &tne wwave Jdecxreaser Qs

He e ompﬁmde

v ERR

B ot
.
as %5585

L]
3

.. Qand F‘reqn@nrg

0f cach afne (pove incréass

JoUYICy

—> &

ae \'-:l'f.S

of a functfon Fix) af PExJ"Od 2] 8

X n=|

o
Flx) =20 , 5 QaCosnT

1% J R g |

cP ¢
> b Sinnmz

—_—

L

L

£ 8e 0, 0, CosTia . Q. cpsoTmx . Qq CoSATNR *
2 L = 2 9 pr—

G COSN X 4 b SipFx b, Slnamr® , L
L L

1

e AP [On Sin N2

t




(2 {2 casnmz dr}-_p
L

xo—
~—
rq
l""h-1_'
o

f/_a_ P Le) sinomx dﬂz
iV ) L)

o

—

Pﬁ £(x) /c:os ofpd - .annj:z\glz

ot

|
A 2 ( e ar )

Cie ) ju 1) p.tn“x“d’x

o

v~ Hence , fouvier gexfes fo coenples foeen ‘3 q?venw

£()= ¢ 4 l‘g_ Cﬂemﬂwt-ir V - em-h% L?
Nz =




—_ - RvarorTedi . angeh W 34544

PAsy  BUHIMRBe KANSIWCWBY
|| §, e onfdr geiveRr aadt e R 0,

—_— Shri Swami Vivekanand Shikshan Sanstha Kolhapur's =

— | VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS) |

SUPPLIMENT i ey =

PSR e Supervisor =
Suppliment Nb: :. : ' "Sut;ject Qoﬁ'\ e :g%\j 16 T

Roll No. P e 03 ‘ Test / Tutorial No. : © er ook Aee JL \2 O -

: Class R 17 Div. : %W |

@: ‘\Ae koo doadd.. QQYI\QX“ Sexie S Cb"g £z |
i e - | |
L Ao o _—20" ) ealSp/ R CNRI20 -
| ,2__

‘ X+ biglorl S M eined /A Yop ci0Bee & - .

) o Cind _Gla~ =3

=

| i
| /

/ 'S!\%e_g\-rg\cr\ aYoole Qo{-’ as  oodn f-;‘\r)ie

xon 00 o g0 — oK
o T : e

\/\ \ Frm’) o) 20 = Qo ( oV =- 6 Q Hh.S 2 &23 o A = ( COS
F 2 5 | J , .
| ol A~
| a
| EI" 2 K
| : : dses — R sinw A0 A oy R clen2e Az -
\ .. = J "

k70 P ! : f p d L

[ ™

L

0

"
8]
o

AN

=

I°
by

SIBL

1)
T
"



Ao =—

\
~

Sl\{:cze) A 20

& %Yo Eine) . s e

mu\ki?\;{)it\o eocs e ol ()ol\"’ Q by caspz

e
a0 el e, &ﬁo\ L abaon,. oo =iy . 48 o
| f
e e T TR e 22
[ j(&f_&) _coepue oo = _A\o ( CDCI\L&L&;@.‘_S_LQLD
| 9 2y
L a 3 Z cos2e
| ! b Tk A C'S.i\( coe O 2o o 20
o 2R
V4 o A \D\( T EI\N2 oS N2 .\
| J
\/; d d roanoe
_4-_ il R :
S~
= Ao =k ( L) coasnoe Am
™~

o

—_@Qo find YN

—

e

Mu_lr\i?\j}\'ﬁg eacky elde ak m“ (AN \34

cin D * r-u\r\“ \f\-\%mkeo\ Qmm 20 =0 .90 ._2:!\

\,é\ ' x P

( £c2> sinom Ao = o (. TS e c:‘..})«-,\hm ce
g = \;}5 > A =2 .
| SN e

'! = R 1 8 )(Qxekf\u slanze s -4

|

I Oar‘

=

| Sy I el Ole « St 200 o\M. A

O 4 bon 5 eintng



-
L7 N

f' Ecx> elnnw AL = Joo R
3
2N,
b = o S
N
(]
) Ry \-e x> _
| feeed — 20 . O3 £ S5

ow.,  we  knownn Mol

o)) _ o .
pux_) =Blo ' S Ao reenme & \Dr\ sinOse
i = Ty
| - N=y A
\/’
| Vi N
\ed ; o T N — S, Vi & £e2e> oo
-\
] o)
. o
sl s
_ | Q
Al | e
L, = T 22’—’_'
o ~ L_L/Jo
|
[0 1 ey et
| 5. TRV
i -
|/ = P T ?
E \
o 'K
| A = \ )( 2 co SNy r\ou
) Q)
v
= | /E 20 cosn® )z
~ o



) = g /
| = Tsw. Comns D20 -(\ SiD O r-\m—‘
| 7~ \ ® E. T
.l ___J?l
I N
‘I l' = \ X_ 15 . Cove D — C‘e:e:\'\ﬂ?—\
| . o n - -
|
' . 5 A
b \ Vit e\ 0K - cos O 2K 0 — ' COS O
| ol ol o ot oz |
.‘ —
| = e e o = T
| '! B DL nr, ) r
\ /"l.
\/ | =— &) @!

| i

| o = \ \{:ue\ cinnot c-&gg

E ~ i |

| oK

[ .

| = v ( o sinnz

| ~ -

‘ [4]

! _ . 25

= A rc—moosnae' ¥y ( cosn C\Io—_(
~ \ ~ S ”)o
/! : e ¥
\/1 = — 2 COSP20 A S\ D2
- o

—

S T =
[

T

N
.
~

— oK L0 —- (‘o-k—oﬂ

e

= -~ 2 S e
s

.




11 51, frser anfr gRiveR arad! e 3R 1 |
, - Pt ol vt v 34550
Shri Swami Vivekanand Shikshan Sanstha Kolhapur's \

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS)

f Signature /
SUPPLIMENT e
4 Supervisor
SupplimentNo. : o Subject :
Roll No. g \'3 ‘ ) Test / Tutorial No. :
Class ; Div. :

~NAotn. ai" @ become

Ccz> = oK o v % ("_2-\ <\ 20
2. Y=) ()
AFG = & — ¢ g Sinye = SN2 22 x 2 cinaed ..

AR : s & :

o ==
8)
A l
]‘\ “K_‘ »‘n = 7 ’_)-T
-A - 2 i

.4:‘ \3\/
e
| 1 Wy Ry = ot - L. A=l




flo e A Koy ml
-
(o)
=} Y
= 0 r( Ly At 2 F{Hr\ir_’
= >
o Tl
- -
= _9;_‘—( hoadd i (=) r)."‘c:—_(
T |3 P 5
/ Ty Bis2
= 9 A Y )( ak -—/K r)d-—l
FET e v J
e m
?mm. 1T ‘ ' f
On —— ( L) coc ﬁkm‘c AS«
oy 3
LL 2
C_dnexe (s - an\%u\rw Enreol“
-
1le - S - '—iJ =
o _Q—-_T( b re ik ek Ll oo (Be el AL
~|J T : < por
o Th

== : . a
- <GB AT L e ek | ?
i

S T PRI i ST T TR

SRR Y AP, e I R
s 1€ e, S W R
Slon 2N .

x 3
- )



= _2A \L SR — 66— aiv e 4 sir‘\'n“ﬂf\
ol TR MR

D w1
Cox- o g3 \‘QH)‘ cis ok AL
e %. X
2. i
= 0 { A sin wed df — (_Asinr\tm'l‘ c}jc_(

il &l g%
Q_A ( r - c:oqmm#jﬂz_-;- T Q-QQLL&/’TT 7
! [ D 4, - 'ﬁu"_—‘}-\‘lo K

\ i il

= of Y wsbd ok \ .-\-C@cﬂ—b anee oK . —
N s

wl | T e o Py o W

=

_c-mczno'jx 'Y’_-{

=

—gb [ e cocpm oo cocoxe -—-Cmqhﬁ;\
iR T
e A I —abrdsrmR -\ 0 OSBRI N vy
. N | w— * =
LS 4 ’ & - ' - . . /

L

i A0 @l LAy '\"\-\r\'-\ \ A rz(\) -\-ﬂ—j
S NK g

o st e gt Thas Cv—\f‘f\

NN



b — A4A -~ 4aDev - 2A D Ttodsege
3 ]
K
by = © s . Cov ocnen  ndemey?
v

\A_P, \sr\nm r}-\'\u_,\ .

. \ &0 ‘ O
f(_: = "C\s &+ = Ao Coch Un__b' A S b C_:'rf\,'f\\l_ﬂ_jr
2- A=) : n=)

1

o \
= 0 A0 X > 4R gl O r\mrw~

N =\ N1
Co @eLm%u_

£ = LR _c_:\‘{\u_y\— A 4B ,d(\_fg.ux‘c.-.'* 4D oGt

i 6K : 1ZYAN

— .EE‘__E‘Q‘\“:M'*‘.* A T AT S T giﬁaud
™ , 2, e S e

\-\_P\,—f (‘ll‘i\?\;k‘u_r__\‘f: CJ'Q etk Ssine (0Ne APrhrEOLS‘e__}}

= g e 5. e T A e o\ﬁr)\ Qrem\tmf\c-f o‘(‘

——

=

egm\'\ LOONAL LOLXe0ISel A ' B e

||

7

|
|
1

A7
__ Pouviex sex\eS  \n Cmm?\eu Cﬁrﬂ\

Covtex cextes ok oo Lac* Cowd ok ?e)b—\od 0

L7
fwy = Qe = clo O ORW v éﬁ oo o' ORR
2 ThaE) i 5, el (b

= A6 4 AV COSTRE - Dy COS2ZRR A 00 COS SRND o -

- > S e Tl
e &nw&%'—f’



|

11 51, R anfor gRiveR aiardt ferr SR 1|
- fraroree o, angoht wrge 34551

Shri Swami Vivekanand Shikshan Sanstha Kolhapur's ===

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUY) |—

Signature —
SUPPLIMENT o
Supervisor -
Suppliment No.‘ : 3 Subject :
Roll No. : \")) Test / Tutorial No. :
Class : ; Div. :

= b, St Tx o bvg SiNn R s o s\ &R o -
| : u- - CAul —

+ b annf»

TN
- \1Tte AR L2 "#
= Jds o a. e S ¥a O=u — A7, © 3 --
2" 23 <l 22—
\/. A9 S VT osIR =3 o
- U~ ——y e
X oy - e == \DQ. e = .
2.\ 2
i‘ ' ; ;qi Y]
' \ Keef O 2 o LB
| {':. o > R e j (o _\\t)‘l) e A (On*\\blj e N
L =
- . i
T VI & : : Y
(Clg—‘\’)a_) e e “ (C‘Jo-\-\\Oa)P 1
o ( 2 AT = Y R
T oo adeC: P b G4 A ——-\-—-—\—(\——1?_ =
2= C
)
-2 1/Ke( L %
.nz - -( = e
0. -
T | 3
o NI X [ UC W——Tﬁ‘\‘MClT
2 Co <ot \ g = o © s Z, € & :
=l e ‘ e



G sigs v s o s rwih e ol g
2 2.0
Co =\ (_nr\--‘\\n‘\\ -\ (_l (-dﬁ(ﬁ.) (@S NR2ze rLZL{\
N LL\ S, T
a
20
il [.._‘_- \‘F(m 5(9_9:‘;%2. ¢
S
(]
L ‘r)’-q
/) iy, ( Lz ( coenNRNR_~ \ S\ﬁ__flﬁ’l?\
T aj O~ a /
X Y TR
Caas = ( EQ&) e ) :
N '
QJ__ ]
Con 0 Y G P Aibp) = | Jf__\ ( Ltgg_mg_gl_a_
2 (AL SRS &5‘ : Y -
| ; 9k
w AN ol Sl e sin iR )
7 S MRS
[\ <
7oK
_ v (P Cemspoe 2 1 aio ﬁﬁlg\ol.u
] : q__JL,) Fie i L /
g -
i o , -H\zﬁl[d-»
| G =23 ( ﬂPtQ) & o) 2
28 4 |
- Wente ae
a .antenr cexngs” e romg\m %mrm ej dA e
| _
? : S =V DAELL )
[y Oy e o Apelh on =
e i o Gy v

l N =1 =3



Nawie * \ledm\}a Ajruj Nadoy.
11 57, T anfdr geR Fiadt feor R 11

- frarorrgdt =F. argoht W 34542

= Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUY) —

| = Signature ——
SUPPLIMENT R
P Sl Supervisor f——
supp"ment No. : t SUbiECt i FO u '\fine/‘(., S QH’[E}, ';! (g ‘: =
Roll No. 1213 Test / Tutorial No. : [)Pm Roole Test K"D [
Class : MSeT Div. : %JW

-

= |‘r‘\]9 know Fhat, Fouxiex expansion pf funhop B4 i¢ muen

M L

() = Qo n Os (OS% + OntnS Dot +Qn (0S 3%+, .. ¥ bl smv t by Sino-

+ thbs gnaxt. .. (¥
DT find ap -
TwRM(LPM Cibom paumHon on ann mde& fom ¥=0 1o x=29oW
-J/}T 104) 4 = Qo ¢ gy v q f coladv t Ozf (08 9 43+,
) 2. 2 ) L
| 0 O Q [a)
| o
by poeinaidy ¢ bflf Sin M A% .
C‘
7 o)
| e T 0ta) 43 = Oo \“-ﬂﬂ
L ) 9 -
[ o
Qo - 0T
0
.' o
| s = c4 F ffa) gn
w3 T )
0
@T& tnd dn .
MUHOU eath side s eq" (0 btj e pand mw%mb Rmnm

=0 k_D R =




on o | Py
{f(fx)rnsm dx =00 [ toc ny ¥t dt? (oo Y fheydxt . . . % quﬁ‘i (s an
2.

o 0 () »
i o\
+ b0 giny¥ cosnydy + Bmg Qin O (09DY AY+. . .
J .
Al
o = | [ £14) oy d%
o )
O
@To L\nA bﬂ A
MU\HP\E}\J e th gide GL Qq:(f) \mj sin ny and ‘m’rfchm’rn froen
N=0 Yo %= af 2
M oM Y
¢ Hy) <in pyw dr = 00 ( rosny dwt O~(mw an nx axt... ¥
) 9 ) 2
9 0 2 -
on
b, S St o gin N A + \39,)[ Q10 9% Sip ny 4yt
0 . 0
t ba )
S5 n_ (. Qinoy. anny A
s J
- bnT

bn = 1\ Q(“ L) sin vy d%.
iy

0




@1 ()=  &2oens

ﬁil,\!e ko 01D #ha} Yot xiey QM\PE \S &wm ag .
| P2 = Qo " Z Qa (08 DY & Z‘Dﬂsm ny — ()
| 2 n-1 el
|
| Yo, -

Qo= | 1 0(4) dn
LR
O}
= x Ax
. )
XY
O B .
; e 1o
/"/.
%
= (un?]
Tl 2
l 00 = 97 '__"©
|
|
iLok -
| Qn= | ( % toeny da
| ﬁ %
- P sinmt - (1 Sinny dol
m L N ) n
4]
-

_ o0
R T T oM 0.0 4—L0S ‘FW’\(T

!

e 2 n Jo

(\:fm Slo oo . Ctasp ol -0 [0OC o |

|
0 n N N>

—

ot . o -—@

|
| ne nij



2%
b= V(% s ny 4%

T )
o]

2T\

- \“;wt_cgsm_g ~( Cosan x|

T L N J N o

o

—

B ®  hecowes.

’ (830}
flia) = ot . o+ XA\ gio—qe
T n=1 n/

= 0 - (Q i A Y Sinakt 2 giny 3% - \

3




Nawe \lpclr%a ANay Naday

VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUS)

||'%THJﬁmﬁmﬁrgﬁww@ﬁrmm Il
— frarorrgdt =, age agR

Shri Swami Vivekanand Shikshan Sanstha Kolhapur's

SUPPLIMENT of

Suppliment No. : 2

34564

Signature

Supervisor

Subject: Tourvior Sedesd

— | RollNo. (313 Test / Tutorial No. : OPQn Book Tesl
Class ¢ MeSe X Div. :
Q-3 |
N A
A T T =
Hexg
FiE) 28 b koS
A Tlo £4-£F
hox
=
o- 9 [ gy At
i
T i
=0 { Cawydrs (ot st
T ls 2

Tl

- ‘lfr’lAaH‘fUtﬁc\‘r?

R TfL y
T2 T

= g Lo ok T Lajdk
s R




2

dt —lf At

=of [
b

ol/"")_‘_‘i

it

4

-

= 0@ T Tl'l _T+T’1]

I )
= 0
Fory :
dn:= 2 g PLY) (os purt db
¢ 3 Lughexs  Ur = dngwode Rogquenuy = 9T ]
<) ¥ J i
Ll T
=20 rlA cosn uyt d%—g A tosnurt di]
E \'é: Tl J
Tl §
= 90 [ (s nmt] gr ‘_ an nus‘dT l
T 1L ﬂU\Y_\U L el JT’*L
c 9N ([ ampon, Toeof-Cein now. T-Sin pom 'Tj ]
T‘U@Tl\* T % J L n T ‘E |
/= _24 f_s‘m NTL - 0-8in 20T + SN mr;\
nNwT
=__2A lo]
nw T

1)
o




+
> i i ein nurl dt
i 2
0
T 32
Sk Frlh Sin anC\\:—g A s pust 4t
i u Tla
on ' -cos nmﬂﬂl x [ cosnur\-_—rr 1
Te ] L o L™ nuws J‘T]lj
WA
= oA f-posno o T ace], {eaen on . T- cogn o T |
T | = [ P 7]
= 94 [*tOSI'&'ﬂ’r\% EOSQT!ﬂrLDS'ﬂT‘F\
N i

p o {-9teenm 14 (ogon ﬂl

L]

nm

z A E.q,(-—".)“-i'\‘\“‘l - A l:—‘l(“)n*‘l]
n

nt il

bn = 2A {1\ ("')“l]

Nt
kn = UA Pox 0dd wlegey bn=0  Lox oven \wkaes
Wi o1l = d

lle know dhal, Fouxie £x000400 A given 3,

i) = Q0 4 %} Qn coe pust @ % bn Sin purk
1 {(__ /___

o N




2

dt —;f A’J

4la J

1)

[

=
oL«-""’"ﬁd

e T +’%}

= 0
tox l
On = 2 g PLY) (og pyurt db
. A . Piohexe  ur- angwose Roquenwy = 910 ]
v <) % o R
7 T
o [ ["A cosnwt Q- [ A sk di |
L‘:\a T];_ J
T .
= 2R F fsm mﬁ’cﬂl /d ( N nL\rdT L
* 2R thnm T——t;f [ein pom.T-Sip p2f . TF‘
Nus T T % J b T i mj r
AN [s‘m DT - 0-SIN 20T 4 Sin mrF\
/ NuwT &
=28 Tol
nwT




n=\
box N Oda \V\\'Q%Q)L

aprust Y-

()= ah anuwtt A 3wt s 4h
i am ST

an sukt.. i
J

= uA Tain bt | gin 3wk + )
mw - 3 5
*1 1 t... and
3 5

L Hexd Gm?\'\mde rs\b each Sivie  uoave dewxppiced A%
?requevxtlj o\ etk give wave inowared as \"%08L




; - Rrgrorredf =F. angoft wrg@ 34569

11 31, e omfdr iR Fst fRreor AR 1)

ol Shri Swami Vivekanand Shikshan Sanstha Kolhapur's ——

—| VIVEKANAND COLLEGE, KOLHAPUR (AUTONOMOUY) |

o e | Signat =1
SUPPLIMENT G
— Supervisor =
Suppliment No. : Subject : %
Roll No. ; Test / Tutorial No. =1
Class ; Div. : 1
B-4.
| Fnuyiox gexies mbo o funchon Sy OQ mxmd gl s
|
| Plede ge o & @otos NI WS ? \:m o NI Y
i : ~Taga T = : ¥
! n=| I3 0=l A
= Qo y OytosT! Ly 91 0OS RN 00 COSATR 4 v . & AN LOSHITX
= ! =¥ o
2 A \ B X ) 4
s - :
v b1 QInTIX , bo din 0Kz ba ip amk ..., bngin OOX
. A D - 2 -~
! T "Ef': 2141, ST R | .3
< | - dn%q,eE}er"_;que- BT e ok
/ F [ Q_ o [« e A
I\gﬁ LA TR O =2
b\ g = e K3 o8 b e_j’ - e j{r &
2\ U
' % . ‘HTH“_\""
2o 4 3 { (a, -1 ) Q x layxib) e X 4100~ ‘lnl)u (et )
e 2 | (QQ.'T\B’L\ e v jL
11_”) |oTA Ul . -\ |§ N
\//1' Jo , S? (01 l\bf Qlﬁ‘\lﬂ_') s & (_Ol“"'\"t)(i
2 9 ( 0 2

i (Qn."r\\m_) éﬂfj 4

3 iy
0 l

id



