LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
11l SEMESTER - B.Sc., MATHEMATICS
Paper Code : 17UGM3F Title of the paper : Solid Geometry And Vector Analysis

Date :08.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Write the condition that a line may be parallel to a plane.
QM CHICHTH HeNHHBEH RemewITd RBHUUSBHTEN HILIHHMENW  6T(LDSHISH.
2. Write the formula to find the angle between a line and a plane.
CriCar® mmID HMHHBEH SBLOW 2 siTen CoTasHHBHTR QUTUILITL DL 6T(1DHISH.
3. Find the equation of the sphere whose center is (7, 4, —3) and the radius 6.
(7,4,-3) - mal eOWIDTSAID 6 — 6Nl YJOTE|D OBTemi GaHTerNs s ene  HiT6uldb.
4. Define great circle.
Ouflw sulL1b euemFWIMBI.
5. Write the Equation of right circular cone.
GBI QUL GmlDLSHHTen FLOGHILITLIQENEN 61(LDSISb.
6. Write the equation of the right circular cylinder.
GBI QUL 2 [HEDENEHHTEN FLOGWILITL QM6 61(LDHIS.
7. Define Solenoidal.
UTWIeUBMBES! eUenFUWIml.
8. ProvethatVx 7 = 0.
VX7T =0 een Hmieys.
9. State Gauss divergence theorem.
smerodlell LTU1S)| CHBBHMSB 61(10HIS.
10. Define surface integral.
QUMEVSHAMLITLIL] CHTMHUNL D eusHFULIN).
11. Write the condition that two straight lines should be coplanar.
Am CrICHETHH6NT QRHBHNMHHED DIMOUBHBHTEN HILIHHENETEMUI  6T(LHHIH.
12. If ¢ = xyz? then find Ve at (1,0,3).
@ = xyz? aafsd (1,0,3)-60 Vo eouw1 smemis.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

. -1 -2 -3 -2 -3 -4
13. Show that the lines — = >~ = == and == = >~ = = are coplanar.
-3

xz;l = }/3;2 = ? LOBBILD % = yT = % CaT(B®6T QHBHENHEHIL DIHLOHBHIETETEN 61601 [B1316).
14. Find the equation of the sphere through the circle x? + y? + z2 = 9;2x + 3y + 4z = 5 and (1,2,3).
x2+y2+22=9;2x+3y+4z=5eaam e b wpsb (1,2,3) —0 Smbs CHTeNSHSenen SHTamis.
15. Prove that the equation 4x% — y? + 2z%2 + 2xy — 3yz + 12x — 11y + 6z + 4 = 0 represents a cone whose
vertex is (—1,—2,—3).
4x? —y2 4222+ 2xy —3yz+ 12x — 11y + 62+ 4 =0 e swan@ (—1,—2,—3) 2_sdurs
OsTemiL. @ FnlbDLl6 FLo6iUT®H 6160 [HlNIeSH.
16. Determine ¢ if Vo = (y + sinz)T +xJ +xcos z k .

Vo= +sinz)T+x] +xcoszk siafsd @ -ows Hrems.



17.

18.

19.

20.

21.

22.

23.

24.

Evaluate |, F .d7 from the point (0, 0, 0) to (1, 1, 1) where C is the curve x = t,y = t2,z = t3 over the

vector f = xzT +yz] +z%k.

fc F .d7 ew (0,0,0) @mbai (1, 1, 1) ey waiiys srews. Qwue Ceasug f =xzi +yzj +2z2k
Goed oiempHy x =t,y = t2,z=t3 ouemstay D GLD.

Find the equation of a sphere having the circle x? + y2 + z2 —6x +3y—2z—-8=0;2x+3y —z+ 6 =0
at the great circle.

x2+y2+22—6x+3y—2z2—8=0;2x+3y—2z+6 =0 aeip o LHMS Ouful eul Liotd QaBTemiL
CameNH e FLOGTLITL Ig6N6N  FHT60TH.

Using Green’s theorem, find f. x®y dx +y dy where C is the closed curve formed by y* = x and y = x.
sifleitery CHrmmHmeH LWeRHILIBEHS) fc x’ydx +ydy wdiys stens. @RE C eeug Y2 = X BpID

Y = X -601 (LPIQUl UEN6ITEY DGLD.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Find the shortest distance between the lines "3;3 = % = ? and % = yzi = ?.
363;3 = % = ? LOMBMBILD % = 3’2i = ? CarhmEnd@ QmLLULL GHBIHW HTTHMH HT6wISH.
Find the equation of the sphere through the circle x*+y?+z? +4x -2y +4z -10 = 0, xX’+y*+z°-4 = 0 and

through the point (2,1, 1).

(2,1,1) eweiip ysital eufwiness GFsvougid wBmIb X +y?+72 +4x -2y +4z -10 = 0, X2+y*+7>-4 =0

616 QI LD eMflwness QFevsuld CHTeNGHH 6 FILOOIUTL ML& SHT60Ib.
Find the equation of a right circular cylinder of radius 2 whose axis passes through (1, 2, 3) and has direction

cosines proportional to (2, —3, 6).
(1, 2, 3) a6t Lysitel GUPUITE QFOID HFMHF 2 ML WHID JID 2-muwl Cadmrewi Ghy eul L
O (HEM6NBBME FLOGHILITL Igenel HTewid. Goeud GHet Hewgd Gaap (2, —3, 6) -6@& GBIIBIGLD.
a) Find VxF at the point (1, -1, 1) if F =xz%1 + 2x2yzj +2yz*k
F =x2% +2x2yzj + 2yz°k etafev (1, -1, 1)- 60 VXF - g0 areviiss.
b) Find a if A=(x+3y)i +(y—32)j+(x+az)k issolenoidal.
A= (X+3Y) +(y—32)] + (x+az)k - uniieupms srefsd a-ullsir HLIDLIS SIENHIS.
Verify Stoke’s theorem for the function f = x27 + yxJ and the square region bounded by
x=0,y=0x=aandy = a.
F=x*T+yx] wiph x=0,y=0,Xx=0a,y =a eecomewnd QsTemiL F&IHABE soGLI&Hsm

CarmmHms FflLmyhs.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
11l SEMESTER - B.Sc., MATHEMATICS
Paper Code : 17UGM3G Title of the paper : Numerical Methods

Date :08.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Solve the following system of equations by Gauss Jordan method.
5x +4y =15,3x + 7y = 12.
ComaewiL. FemTUTBHEHHE STer0 CmyLmen (pewmulled HidbHsm.
2. Give two indirect methods to solve a system of linear equations.
Crflwed FoewUTBHmeT HTHGD RMH MBS (LPHBDW HHb.
3. Define: The Higher order difference.
usvLlg Geumium’ B eumuIdILT 6Dl eIeDFUIDI.
4. State the relation between E and V.
E wipid V -sarenr 2 melenen si(pHis.
5. State Newton’s forward difference formula.
Bl Lefleir (peiGaitd@ RemLOCFHBL QUTUILITL DL FnBIsb.
6. Form the Newton’s divided difference table for the following data.

X 2 3 5
y 0 14 102

CuopaswiL alleuImisEnhd@ Bl Lelar Llemaul L Sl CFmEBHed DI L 6UenaieNll DMLDHSE.
7. State Newton’s forward difference formula for second derivative.

BuLl L eofledr GQTewiLmD euendH0sWHHBTen (WanGammds@ Coupurt (b sumrIiuTL eDL& Fn)Is.
8. State Newton’s backward difference formula for third derivative.

BluLl L efledr coeBmDd euendH0E(pHHTen LaiGamdd Goumium (B euruiium’ enL. gnpisb.
9. State Trapezoidal rule.

Fflous alFHemul Fnyisk.
10. State Simpson’s one-third rule.

dliberosalled  cLoswinsled 6wl allFHlemUl Fnlidb.
11. Prove that VA= A — V= §2.

Bpieys: VA= A — V= §2,

X 3th
12. State Simpson’s & rule.

th
FlibFevileon % alFHemuid FBIH.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Solve the following equations by Gauss elimination method.
10x — 2y + 3z = 23,2x + 10y — 5z = —33,3x — 4y + 10z = 41.
CLoBE6ewIL. FIOEMTLITBHEMET SN0 [HbHeD (LPemBUled &Hidhs.

14. Find A3 f (x), if f(x)= (3x+1)(3x+4)(3x+7)...(3x+19).
f(x)= (3x+1)(3x+4)(3x+7)...(3x+19) areiflev A3 f(x) srewmis.



15

16

. From the data given below, find f(4).
X 0 1 2 3
f(x) 1 2 1 10

CuBamewiL aleugmhisenen Csmenih f(4) STewis.

. Find the Newton’s first two derivative of the function given below at x=0.6.
X 0.4 0.5 0.6 0.7 0.8
Y 1.5836 | 1.7974 | 2.0442 | 2.3275 | 2.6511

~

oo

(o]

Cubsem_ alauymisend@ X=0.6-b@ BulLealer WpHed QTN aImHH0H(1HMmeNH  HT6wIH.

. Evaluate f06 % by using Trapezoidal rule.

sfleus elFemw LWLIGSSH f06 1?;2

. Solve the equations by using Gauss — Elimination method 3x+4y+5z=18,2x-y+8z=13,5x-2y+7z=20.
3X+4y+5z=18,2X-y+82=13, 5X-2y+72=20 61653 FLOMIT(HHMET HTETO [HBH60 (LPemBUTed &,

-60T DAL IEMLI BTN,

. Evaluate : f06 ﬁ dx, by using Simpson’s both rules.

Fogafesr Qrewi® aldsemenl LW6TILIBHEHI f;’ﬁdx—as)u_l LHUIINGS.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

. Solve the following equations by Gauss-Siedel method.
4x+2y+z=14,x+5y—2z=10,x+y +8z=20.
CommewiL. FoemiLTBHmeT HTerd FL60 (pewmullsd HJdbsm.
. Express f(x) = x*-3x*+5x+7 in terms of functional polynomial taking h=2 and find its differences.
h=2 etemib Burgy f(X) = X3-3X°+5X+7-651 Lsveumit] smiymsien o miiLseTs eleufldbs SiH6i
A SHHUITFHMBHDH BTN,

. Using Lagrange’s formula; fit a polynomial to the data and find y at x = 2.

X 0 1 3 4
y -12 0 6 12
Covdgmeh-601 euTUILITL I9emed LIWemTLBHSH ComaeniL. HEausdb@ LsvadLL Gsmemen wBmid x = 2 -60

Y -6 LGN SHTels.

. Find the maximum and minimum values of y from the table below.
X 0 1 2 3 4 5

Y 0.00 0.25 0.00 2.25 16.00 56.25
Com®ewiL efleuTmiseEhd@ Y- QUHLD OBBID Fpo WHMLS HTeNIH

. Evaluate: | = f45'2 log, xdx by using i) Trapezoidal rule ii) simpson’s both rules.

I=f45'2 log, xdx —epw ANIGE. @) 1rismi e els. o)fibsafsr @rem® efsss.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
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10.

11.

12

13.
14.

15.
16.

17.

18.

19.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Solve: §jé8: p? —5p + 6 = 0.
Find the general solution of (y — px)(p — 1) = p.
=px)(p—1) =p 6D &L Lq65T QUTHIS STN6US SHT6TUS.
Solve :87%8 :(D?—3D +4)y = 0.
Find the particular integral of (D? — 2D + 1)y = e”*.
(D? = 2D + 1)y = e*- 61 &DUUS ST6y HTetus.

P Xat4 dy —
Solve: §568: x°—— +3x——+y =0.
Check the condition of integrability in the equation (y? + yz)dx + (xz + z*)dy + (y* — xy)dz = 0.
2 + yz)dx + (xz + z2)dy + (y? — xy)dz = 0 e1651m &L065TUML 1657 QHMOSUIL 1qMHSTET HLITHSEM6sTEmIL
Ffluny&&eyLb.
Solve :8768 p* + q* = 4.
Solve :87&8 px +qy = z.
Solve :8i7&8& :(D? —4DD' +4D'%)z = 0.
Find the particular integral of (D% — 2DD’ + D'?)z = cos(x — 3y).
(D? —2DD' + D'?)z = cos(x — 3y)-6t1 &ML &6 HT6Tws.
Solve :81&8 z =px +qy + 2—’ —p.

.Solve :87&8& (D> —6D +9)y =0.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Solve: &i&e: (xp? — 2yp +x) = 0.

Solve :8768& :(D? — 2D + 1)y = e*cos x.

Solve: &i&e: (D2 — 4D +4)y = e?*(x + 1)%.

Find the complete integral of p3 + g3 = 8z.

p® +q° = 8z —6t1 (W(pMDS E6| SIS,

Find the singular solution of z = px + qy + p? — q°.

z =px +qy + p* — q* e165IM FOTUML Ig.65T ABLILS STDEUS SHMETNS.
Solve :§7&8 :(D? — 3D + 2)y = e*(1 +x).

Solve: &7&8: (D* —2DD )z = x3y.



PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following
20. Find the singular solution of y = xp + /p? + 1.
y =xp ++/p? + 161601 FLOGUTL 60T HeoN& STemeusd Smesus.
2
21. Using Method of variation of parameter,solve jx—jz’ + 4y = 4 tan 2x.
d%y

LsgoTLIememeULTMIUT(R (LPenMent LWIGTLIG S S 2t 4y = 4tan2x- @ §168.

2
22. Solve: gise:  (2x +3)* T2 — (2x+3) 2 - 12y = 6x.
23. Solve :§188 :(mz —ny)p + (nx — lz)q = (ly — mx).

24. Solve: &7é&:  D? —3DD + 2D'? = sinx cosy.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define laplace Transforms.
ool Sleot 2 (mrmmisdlener eumrwn.
2. Find L(e* +sin2t).
L(e* +sin2t) m& &ewtis.
=]
3. Find L[i+ > }
s+4 s°-9

1{ 1 s } . .
L —+ ;& SHIT6E00TS.

s+4 s°-9

-1 —_
4 Find U3 |
(s—-3)°+4

-1{ s—3 } . .
Ll ——— | @5 sremrs.
(s-3)°+4
5. State Fourier integral theorem.
Cuflur OsTensuih CaBmHmeHdH Famis.
6. State Parseval’s identity.
UTT&eUed (LPBOMTHEMOMUI FalIb.
7. Write down the formula for Fourier series.
- fwfler QaTLiT sumitium g emer 6T()SIs.
8. If F[f(x)] = F(s) Prove that F[f(x+a)] = e™ F(s).
F[f(x)] = F(s) etefled F[f(x+a)] = e™™ F(s) oTe0r& &ML (D\.
9. Define odd function.
PMEOBFFTIL 6UDTUWINI.
10. Define Half-range cosine series.
S BenL_Gaell CsTengen GHTL M QDU

11. Evaluate: udl9@as: L|cos? 3t

. A s+5
12. Evaluate: ngludi(ha: L = |
(s+5)

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Find L(te ™ sint).
L(te™ sint) -8 seuor®iLig.

14, Find L} ——> |
(s+3)° +4

L S . .
m -0&% HIT60IEb.



15. Find the Fouries Cosine Transform of f(x) = e
f(x) = e® wr -yfwi Qermear o (GLINNGMSS SHT6UTs.

16. Find the Fourier series of the function f (x) = x in the interval -t <x<m.
fX) =X 66 n<X<n e e Geueuied ..uflwir OBHTenrdh S,
17. Obtain a Fourier sine Series for f(x) = x* in the range [0,x].

[0,r] @eLQeustlufled f(x) = x2 -eo7 -~ fiT evsar QETLTEnT SHTewTs.
18. Find L[tsinat] .

L[tSin at]-ge'ﬁ BT,
19. Express f(x) = x as a sine series 0<x<m.

f(x) = x eT60TM  EMTYSG 0<x<n erevTm @evLQeuaflufled maear CQFTLemr elfleyLbhSIs.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Evaluate: wglidlhs: L[tzeI sin 4t]

2
dy %—5y=5 given y(0) =0,y ’(0) = 2.
— o dPy
GUTLIGUTENY 2 _(HLOTBBHMBL LIWTUBHE Hidbm: Py +4— ot -5y=5 @m y0)=0,y’(0)=2.
. . 1-x%, |x|<a X COS X —Sin X X 3z
22. Find the Fourier transform of f(x) = and hence prove that I ————5— |COs—dX =—.
0, |x|>a 0 X 2 16

— 2 < ] i
fog =t % X2 g wiflwe 2 @Gurbngms semi@ I[—xcosxs >In X}cosfdx = °% ereor BlerpLd.
0, |xP>a 0 X 2 16

23. Express f (x) = x as a Fourier series with the interval (0, 27).
f(X) =x-& (0, 2n) aetip GewL_Oeusflufled ..ufluiir OHTLeDIH HTemis.
24. Find the Fourier Sine Series for the function f(x)=e* for 0 < x < where a — is Constant.
0<x <7z sTeoTml @emLGleusflulled f(x) =e* ereim &miyse -yfwfer maar QaTLemr Sreawis
@@ a steurLg) Lommledl.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
V SEMESTER - B.Sc., MATHEMATICS
Paper Code : 17UGM5I Title of the paper : Mathematical Programming with C

Date :08.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks

10.

11.

12.

13.

14.

15.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

What is a string constant? Give an example.

&1 Lrledl eTeiTmmed eTeuTenr? G, TOSHISSTL (D H([HS.
Give the categories of the C operators.

C Qumfluilsh 2 arer Gewedlseaflar aenssmens g mis?
Write the general format of a simple if statement.
etelws If sl Lewenullelt QUITHI aMgeneU 61(1DSHIH.

Why do you need break statement in switch case?

switch case-sv break @i Lensnulesr Sieudluid ereren?

Write the general from of the ‘for’ loop.

‘for’ LL&&ler QUG algnISHMS 6T(LSIS.

Name the common operations performed on character strings.

TS GISSETTTE STmISaflsd enswmaTiLGLD QuTrgisursr QFw&EmeaTs & nis.
What do you mean by recursive function?

LO6ITeUHEFTIL] 6T63TLIGI 616031601 ?

What is the use of strlen() function?
strlen() gmiNesr Lwies 6T6dTe0r?

What is the use of ‘getc’ function? Give an example.

‘getc’ QEFwWME MleT LwetT eTeiTen? TOSSISSTL D S([HS-

Write the General format of sending a copy of a structure to the called function.
SL_L6mLOLIIN6HT [h&H6060 SMPSGSHLILLL FTTNINEG HILDCUTSE QUmm)eTen
QUG UGS 6T(LDSIS.

Write the difference between while loop and do-while loop.

while ausmsv oimd do-while suenev Reumpiient_uleomenr Geumum® wirg)?

What are the categories of user defined functions?
Uwien  eUenTLBIS@ID FTiLllell LIsOalendB6I WITene?

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Briefly explain various data types in C Language and specify its range.

C Qumplufaeter QeusiGCeummenr grelammismernn gjeummleT 6TesmeEemeTuid & (heSTLoms allsulfl.
Write a C program using for loop to find sum of n given numbers.

CaTHHSILGID 18HamID N slewidaien dmBHamev fO raimevens LWGTUGSH Sremis.

How two dimensional array’s are intialized? — Explain.

@\ ulomeser SieTNGeT sTeleumml QU WHLUE QsLUGEMDG 6T6iTLmS eXleur.



16.

17.

18.

19.

20.

21.

22,

23.

24,

Write a recursive function to find factorial of a non-negative integer.
GOBWBB  OLouIGwIeTewlle STTewiLl OLHESID &Tewl @i LeTalm FTienL 61(LDSHIS.

Write brief note on file operations.

Cariysmer QFwearssn Gaugsn undu Sn@iliy aemrs.
Write a short note on formatted input and output.

OBRBIUGHSHILULL 2 _e6Tef(h WBmID Geuaiuilh ubnl FsieMiy eienTs.

Discuss briefly categories of functions in C Language.
C Gumflufled usbGeum algomer Qawsis. misemer Lndl Sy GOIIY eusmrs.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Explain data types in C.
C Qompuisd o_siten Hyeilenmisenet aileufl.

Write a C program to generate a Fibonocci series.
WGuTBsmend QHTLewy LIpiidses C GomArRyemnsy 61(pdHIs.

Write C Language program to multiply and print two 3 x 3 matrices of integers.
@remi® 3x3 euflmswemL gemflemer QUmSEH &HL Blireme C Quomflulsd erpsis.
Write a C program to compute the value of exp(x).

exp(x) -eir w@ewustent C Gomd Blyeney 61(1pHIs.

Explain structures and functions with examples.

SL_L6mLOLIL&ET LOMHMILD FMTLEM6NT 6T(HSHHISHSHMTL (HEhHL 60T 6NTEHS 5.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
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10.

11.

12.

13.

14.

15.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Define: Vector space.

CeusLi Geuel—aienmuiml.

Prove that L(S) is a subspace of V.

L(S) stevtugy V et 2 st Qeuett] eteur lmieys.

If dimgV = m then find the dim e Hom(V, V).
dimegV = m saled dimgHom(V, V)-2 sresies.

Let W is a subspace of an inner product space V,show that the orthogonal complement of W, is a subspace of V.

o 6MumE&Laue V-ulsir 2 eibsusil W etallsd W-ei1 Qemigdha Hiyiiuyn @i 2 sTteuefl erensbsm (h.
Define: Algebra over F.

F-61 1631 o603l 1TmT—6euenmuiml.

If V is finite dimensional over F, and if T e A(V) is right invertible then show that it is invertible.

F-ait 8a1 V apgeym uforemind o entwigl Guoeid T e A(V) auevg CrlLbaniguigl eaflsd ik CHANL banlguig)

61601 BT (B.
0 1 0

LetA=|{0 0 1|. Showthat A®-6A%*+11A-6=0.
6 —-11 6

GupsaiL el A-b@ A’—B6A%+ 11A -6 = 0 sndb s 6.
Define: Similar linear transformations.

@255 Cpflwed o HLIBBL - suemBW).
Define: Hermitian matrix.
Camiiflaguieroiel- elmBUImBI.

State Cayley-Hamilton theorem.
Cau1e-ammilevL 6T BHMBMEHMH6T(DSHISH.

If V is finite-dimensional over F then prove that any two bases of V have the same number of elements.
F-e1 8&1 V (wyeypufiiorenid @ enLwigl eafled V-651 61 Q[ DHQSHHEMI(LPLD  FLO6T6NT6NN BeMHUNEVT 60
2 mIIBEmeNd CBTemgmBHGLD 616  BIepL.

. : . . . 2 -
Write the matrix (A) as the sum of symmetric and skew-symmetric matrices, where A :(1 0 j

Cuommemi. oewll A-83 FWFST OBBID IHTFOFST DiewideMel FnBHEVTH 6T1IDHIH.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Let S be a nonempty subset of a vector space V. Prove that L(S), the linear span of S, is a subspace of V.
QeusbLTOeel V-6 QeuBmmm 2 I sewid S etehis. S-601 CpAlwiBsFidens L(S) etetiug V-6ir 2 _siiGleueri  6ren
Bl

If u, v eVand o, Be F, prove that (o + Bv,au + Bv) = acer (U,U) + a B (U,V) + & B(v, U) + B B (v, V).
u,veVupgib o, e Feaeflso (au + Bv,au + Bv) = aa (u,u) + ocﬁ(u,v) + a B(v, u) + BB(V, V) et Blepil.

If V is finite dimensional vector space over F then for S, T e A(V) prove that r(TS) < r(T).
FiSa wpyeym ufiorerpsnw Qeuds iGsusfll V wpmid S, Te A(V) siafisd 1(TS) < r(T) st HlemLi.



16.

17.

18.

19.

20.

21.

22,

23.

24,

Prove that the relation of similarity is an equivalence relation.
R&HHCHMWed 2 HTBBD 6163 OHTLIL QT FloTend OHTLiL sler BlipLil.

Prove that (i) if A is Hermitian, then iA is skew Hermitian. (ii) If A is skew-Hermitian then iA is Hermitian.
(NA Gampifadusr eeaflsd 1A a1 Camiagwer erenr Mepd. (i) A ergi-Camidaduier erefed 1A
Camidlagluier o6 mlepLi.

Ifvy, vo, ... .. , Vp are in a vector space V, then prove that either they are linearly independent or some vy is a
linear combination of the preceding ones vy, va, . . . .. » Vi-1.

Vi, Vo, . ... , Vn etaiiien QeudbsLiGeueril V-ulevieiien OeusbLisem elailed Sieweu Gphifluisd FrymsHaTaGeaur
SIeLevd JCHMID R Vk AHBG (WPhHewSHU GeudL iseim Vi, Vo, . . . . . , Vk-1 601 @il GailiumsGeur S mé @b
6l6or  HlerpL.

State and prove the parallelogram law.

Qevemisy eNFlenul 61(1pd HlepLl.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

If V is a finite-dimensional and if W is a subspace of V, prove that W is finite-dimensional, dim W < dim V and
dim V/W =dimV —dim W,
V wyeypiufiorenid Gsmeni gl wBpid Woigesr 2 eibsusf eieed W (peym ufliorswid Osmemigl srer

Bepld. Geud dim W <dim V wpgio dim V/IW =dim V —dim W eiandam .

State and prove Schwarz inequality.
EIOGUMTEID  FLOGMEITEMLOENUI  6T(LDFH  HlemLl.

If A is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some
vector space V over F.
A stauTug) F oot g 9)60@ 2 miliL 6T Snlpwl oi6dadllinm eTeutled F oo g jemwong ;G (b
QeusLmi Qeuafl V ulgiemLw A(V) Wlet 2_67 giedadllirmalnG A &b eUILENLOWITETS) 6160 Klmi6|s.
If T eA(V) has all its characteristic roots in F then prove that there is a basis of V in which the matrix of T is
triangular.
T e A(V)eir et6ve0om dAprniutedl] cpsomidbend F-60 2 sienGsaied V-b@& 2 6en @ ligbsamisHdHe0 Siewll T
Wp&CoTem  augelleoTendl 66 [BlepL.

2 01
Find the characteristic equation of the matrix A=|{ 0 2 0 |, and hence determine its inverse.
1 0 2

Cuomasswi. oewilullen FABLluiedl FoeuTl enL Hrewid.  Cosid Sisieuswiiullen CpioTens &Temis.
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o

10.

11.

12.

13.

14.

15.

16.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Define: open set.
HMHSH HWID IMTUINI.
Define nowhere dense set and give an example.
MG DILTHHWBM H6WID eUHTWIMI. OBHBID 6THISHIBT.B H[Hb.
Define: Totally bounded set.
(P QUIDLENL U &H6%ID 6UeDTUWIMI.
Define: complete metric space
wpsvowiren wWriGeuaflenwt elsnywml.
Define: compact metric space.
SILGHLome WL Geueilenwl euenyuIpl.
Define: Bounded set.
GUTLDL|GDL_UI &600ILD  6U6MTUIM.
Define: Riemann integral.
flomedr OHTenBUIL 60 sueDTULIM.
Compute U[f:c ] for f(x) = x in [0>1] w&liy srevwis.
Write Darbox property.
LOTUT&6e LenTLlensd 61(LD&I%.
State the Maclaurin Series.
Qdeurfler CHTL6mT Fnml.
Define: Contraction map.
F(HSHSHFFMIL| SUDTUID.
Define: Roll's theorem.
Gymevery CHMMHMSH GUEMDTUINI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Prove that, If G; and G, are open subsets of the metric space M. Then G11G; is also open.
Giwommip Gy ereiiuienr Wi Geuerl M -ei1 BHmbsd o I senimiser siafled G1[1Go.0 HmbHH 6T6 HlebLi.
If A; and A; are connected subsets of a metric space M and if A1 A, # ¢, then prove that A;UA; is
connected.

wmiyGeuefl M -e1 Az oBmid Ay eleiilien Qemewibd 2 LiGemimidbe Guwsvid Al Ay #¢  erafed
A1UA; b Qememibd SHewilD 6160 [H1I6)]5b.

If the real valued function f is continuous on the compact metric space M , then prove that f attains a
maximum value at some point of M.

sFfgwren wiiyCeuell M -er 1Ss1 GQuunogdiny gmiy T oyeg OsrLisdwneaig eaflsd M -60
gChamid Fev Lsierflldeied UG DAIIMHL DIHLU|LD 6163 [51I6)5.
f.

b
If f € R[a,b] and a<c<b then, prove that f € R[a,b] , f € R[c,b] and j f=|f+

f+|f eeiuens Bxeys.

D — 0 DO
O —T O YT

b
f €R[a,b] wimw a<c<b asflev; f € R[a,b], f €R[c,b]. Glogyitd j f=



17.

18.

19.

20.

21.

22,

23.

24,

State and prove Second fundamental theorem of calculus.
BINTHEMI H B0 QT6wILTougkl SlgliLenl. CHBmHmS 61(1ps HlemLl.
If E is any subset of a metric space M. Then prove that E is closed.
wriy@euel M-t gCs@mIb @m o L &b E saflsd E cpigui semid sen mMimieys.

b b
If f € R[a,b] and A € R.Then, prove that J)Lf = /1] f.

b b
f €ER[a,b] wBmib A € R erefled Iﬂf = /”LJ. f oo Bmieys.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Prove that, the real valued function f is continuous ata € R* if rlllgl Xn = a implies r!m f (xn) = f(a).
Quuwl wHLCUBGWL iy foyerg a € R* UL S QHTLiFAwnensTes BwmHs CoHmeuTaigid LoBBID
GurgioTeugIomen  [BILHFHeMEs rllm Xn = a eT6edfl6L rllm f(xy)=f@) &b .
The subset A of R is connected if and only if whenever acA, b €A with a<b then ¢ € A for any ¢ such that a
<c<bh.
A a6 R o 1 sewid BewembHTH CHemeuITangid BBID GUTHIibTengITen HU BUUTHSET aAEA,
b € Awpmib a<c<b eeaiev; C € A Qhd&0er BiepLl.
If metric space M has Heine - Borel property. Then, prove that M is compact.
wrtiGeuef M oy6rg Qamsit Gurged LewLienen GUBBIHHSTEL M SY6u1g SFFFH0Tem WTLLGeuerd erer
B\ BI6b.
Let f be a bounded function on the closed bounded interval [a,b]. Prove that f € R[a,b] if and only if for each
€ > 0 there exists a subdivision ¢ of [a,b]. Such that U [f: 6] < L[f: o] + €.
f ooz [a,b] e160im g @ewLGenefluiisd supbLemLwg siaflsd fE R[a,b] ous Dmes Chemeuwimargid
opmid Curgiorergioren BubHemer @elCeur® € >0 @ U[f: 6] <L[f: o]+ £ eteimeutm ¢ 6T63TM

[ab] -1 @m 2 LLifle) BHseW0 s Huieys.
Assume that f has derivative at ¢ € R* and g has a derivative at f(c). Prove that ¢ = R. f has a derivative at

cand ¢'(c)=g'[f(c) ] (c).
C ER- o f g umsses1y OoTai@siens. § s F(C)-60 sumssomp CsraimbhsTed ¢ = R.
f elatiugl C- 60 auenBHOBIY OUBBHSEEW senayd ¢'(C) = g'[f(c) ] (C)sten Pmieys.
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define harmonic function.
OHFFFTIL UDFUIMI.
2. Define limit of the function f(z).
gy f(z) a1 eT60emeLEMUI GUEDTUIMI.
3. In which points w = e becomes conformal?
w = e? apshs Lseldbeaisy Semmb@Gd CamyoHsHsd udma?
4. Find the fixed points of the transformation w = i
W = - a6is ® (HLOTBBHSHI  BlenevLlsiTeMBemend  HT6mib.
5. State Liouville's theorem.
edCwralevellenn CHBBMHMSBH FnmIH.
6. State Cauchy-Goursat theorem.
Cardl — syl CorBBHMS FmBIH.
7. State Cauchy residue theorem.
Candl e1F5FshH CarmmHMSH Fmml.
8. Define isolated singular point.
ST [HEMLD LisITeN  eemFUII.
9. Evaluate : wa@ini@ps: J. dX2 :
o 1+ X
10. Define improper integral.
wpempuieveor OHTensuiB euenTUINI.
11. State maximum modulus principle.
BLOLUMm 1L (HEHOBTeTeNSMU  FnbIdh.

12. Find lim 22+
o0 740

27 +i

lim — DWW STENIS.

20 74

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Expand Z—_i as a Taylor series about z=0.
Z+

;—j ow Z2=0 et YeiteMul_sa1 GLulev] OHTLfed elifleurds@s.
14. Find the bilinear transformation which maps the points z = —1,1,c0 tow = —i, —1, i.
z=—1,1,00 et Leiefdefedmba w = —i,—1,i eetip Leiefaendsd Qm ol Crflu 2 mrBBHend
HTEOIS.
15. State and prove Liouville’s theorem.
edBwmailevellent CHBMEHMSB Fnnll HMINIH.



2

16. Find the residue of 22 - atz = —ia.
z°+a

2
zZ = —la ey QLEBH ——— 60 IFFHMBH SHTEWIb.
Z"+a

17. Show that u(x,y) = x? — y? is a harmonic function and find the analytic function f(z).

u(x,y) = x? —y? aaug gm Domss sy aais SIS Gwid LGWss sTiy f(zZ) e STems.
18. Prove that f(z) = e*(cos y — i sin y) is nowhere differentiable

f(z) =e*(cosy —isiny) em@D amaLBHDH (PIQUITHI 6160 [B1IeISE.
19. Explainthe duties and rights of agent.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Derive C-R equations in polar form.
HmHeu dFsseMen algelsd C-R FsiumBossnen aume.
21. Discuss the transformation w = z2.
W =z 16 ©_[HLOTBBHE T 1.
22. State and prove Cauchy’s integral formula.
Cardlufletr QHTeNd GHHTHMHH ol HBIOH.
23. State and prove Cauchy’s residue theorem.
Carnd e15gsH CormmHmedd Fnm HmIeYs.

2z
do
24. Evaluate: wdlii@s: )
SO I 2+cosé

0
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Explain briefly how optical flatness is determined.
spofl FLugeTTSEGSHe LD S(HESLTE aller s Es.
2. What is meant by double refraction?
@I emL 6levaed 6TEETMT6L 6T60T6UT ?
3. State Pauli’s exclusion principle.
ueyedluflesr SalTSmES SSIILSMSBS &nmIs.
4. Define Bohr magneton and give its unit.
Gumt Gu&QaTL LTemar susmmumiss JiFaT judlemerd QET(.
5. What are magic numbers?
LDITLLI 6T6UOTEH6IT 6TEOTLIGMEL LLIT6MEL ?
6. Write a short note on thermonuclear reactions.
Qeuliu giemssm alamersamer undl S Gy euemrs.
7. Write the principle of nuclear reactor.
i) 2 meullelt HSFIHMS 6T(IHGIS.
8. Write the relationship between mass defect and binding energy.
Flenm @GmmurlignESLD MensmriuTHmISE@GD 2 aier CSTLTemL 6Tipgis.
9. State the principle of feedback.
Wleot Uletreqm L SHmamenr $55I6015MmS (5.
10. Write the expression for length contraction
6T &SNS SSSHNSTET CHTENEISMIL 6T(YSIS.
11. Write the mathematical form of De Morgan’s theorem.
le LOTT&GET CanmEISaflar smils algnisms 6psgs
12. Obtain relation between Mass defect and Binding energy.
Blsom @emmur® wiomid Wemevriiy gLmmaissrer GsrLfmu Gumis.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Describe Fresnel’s explanation for rectilinear propagation of light.
speflllest CriT&ECaT (B LT SauseETear Lyareler allarssdma aleauifl.

14. Explain the Fresnel’s explanation of rectilinear propagation of light.
spofl Cmir Camiiged LTaygHed unmdlw . LIrQme elleTsssma Tnnis.

15. Explain the various quantum numbers associated with Vector atom model.
QeusLiT e Lordliflufled 2 6aTem GleusiCoum) GHeuremiLLD eTeviTaemen allauifl.



16.

17.

18.

19.

20.

21.

22.

23.

24.

Explain the concept of liquid drop model of nucleus.
Siemiemel undlw Slreusgiefl wrdlflulear Qarsrensamw ollars@s.

Using Schrodinger equation solve the problem of particle in a box.
suGrmemisfler ewarur Ll twaTu@®sd Gulipuilaeater gisafler flamed e ditey smemr.

Deduce the Schrodinger equation for a particle in a box.
QuLiguiled 2 aTer gisaT uPMiw CEMgRIST FLOETUTL L &([HS.

Discuss action of half subtractor.
Sjeos siflliureflar Qawaur L alerdEs.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

With suitable diagram, describe the Michelson Interferometer method to determine the velocity of light.
o fliu LLSGIL 60T mu&siaanT Gnesl G wrefl pammulls seflullar HmeCash sraysme allaflés.
Describe Stern and Gerlach experiment and discuss the importance of the results obtained.

QL TeoT DML QaiTers Cargemersmw allaufl LHmLD @FCaTsmeTulleT (Lpigalsr
YaSwsgnsms alaurd.

With suitable diagram, explain the construction and characteristics of GM counter.

2 flw uLGGILeT GM  steutTemtluflent s Lemioli wmmid Smlitlweysmer ellerd@s.

Derive the Lorentz transformation equations.

UTTGUTer LOTMME FLoeTUT(HiSemeT a(hedl&s.

Show that NOT and NAND gates are universal building blocks.

NOT wmmid NAND eurullsdsar Qumrg) sumufledsenma LweTu@®EIng) eTeor Smeurii.
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define Simple Harmonic Motion.
Fleng QWSS 6TETUSEMEIT CUEMITLINISHS.
2. Mention the applications of ultrasonic waves.
UEwmed gemevaeflesr LweTurBsemens GDUIBS..
3. Define co-efficient of viscosity and write its unit and dimension.

UTEILIED 6T6TaTemennT euempImI, GLOGID G VG LMMID UAWLTEuSmS 61(LHSIS.

4. Define elastic constants.

BL& wred - euenrwim.
5. Define coefficient of Viscosity.

umelied 6T6uT EUEMTILINIS &.
6. State the second law of thermodynamics

Qeuliu Quisselwedlerr @renTLmeug) aldlemw & mis.
7. State Biot-savart’s Law.

LwIme - gmeujl eNfleniid Famis.
8. Write the different types of switches.

GONL&&6e eUMSHEMAT 6T(LSIS.

9. Give the reason for formation of ‘Coma’
Gamom 2 (HEUTOISNSTET SMTESHMS &([HS.

10. What is chromatic aberration?
Blmimip&e sTaTmmed eTeuT6uT ?
11. Give the results of Joule-Kelvin porous plug experiment.
860 - Q& evel6tT HiGTIT Giemen CHTSHENETUINGIT (LPlG.6)&HEMETS & (1.

12. What is a circuit breaker?
&M WOWILITEST 6T6TMMTED 6T60T60T?

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Explain the working of a Melde’s string arranged in transverse mode.

BG5S ITey (pamnulled emeudsliul Heater Gl 2 LsTaTsdlar GQawsur mL alaiflss.
14. Describe the burette method to compare the viscosities of two liquids.

M QrL wpeomuied @reini(p HyeumisEpsHenL Gl 2 etem LITHILICD

16001 @UILN(H'Gemev axleurl.



15. Describe the liquefaction of air using Linde’s process.
sdlererGLWileoT (psmmemiuill LTRSS STHenm SlrairsGanems alaflss.

16. Explain the Biot savart’s law in the case of current carrying conductor.
@6 TG LD QFLID SLGSHemwill ummll LwmL - Freujl NGl aNensEs.

17. Explain the construction and working of a direct vision spectroscope with a diagram.
Crirsar & finwramewrefluiear gsmwlmuud g Come Qaiuld elssmaun aleauflss.

18. Obtain an expression for the energy of a charged capacitor.
e L LU L LO6arCHSHUN6HT hDMeI&&HTen GCaHmemalsmUIL CILMIS.

19. What are the requirements of a good auditorium? Explain them.
6060 SHEMEOWLNEIGSSNGS CHmeumarame WTemel? oeummm 66T EGs.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Derive an expression for the resultant motion of a particle subjected to two simple harmonic motions of a
same period at right angles. Discuss some special cases
6T gmee] Crr Qe @ Ffloms QustissT geaTns0amar QFRGSSTS @ Gisaflar g
Qawsdud Curg elemerwd QaT@GuwWeT Qusssdnarear Carmamuid Fmel. e fo Fmliy
Cameysmeruid elleurd.

21. Obtain Poiseuille’s formula for the flow of liquid through a capillary tube.

BIGUILEDLY GLOML QNG UMD SJeid e6TMIMSEBTEST LIMLIG 60601 FLOGTUTL L ClLIM)IS.

22. Describe with theory about the porous plug experiment to study Joule-kelvin effect.
ar=60 - Qevailenr allsmeremey gyrmw Gun@sTaTeTILGL KisTgmer YL Gargmersmi GgHemeumeor
QametenawL 6 66T Es.

23. Describe an expression for the loss of energy on sharing charges between two capacitors.
A® NTCHEHSELHHMLCW 6TaM L LISITe B Gurgl gHUGSHETD SpMHMEL QLPLINMSTEE
Cameneusnuls & (me.

24. Derive the condition for the combination of two thin prisms to produce deviation without dispersion.
@\ Gueoedu wliu L srisem @emamhgl Hnilflaswunn elogmen 2 ([Hars@ansnaTer HlLibSemeTsiLl
QU(HeISHS.
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10.

11.

12.

13.

14.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

What is meant by interference?
GBISHL (B alenere] 6T6IIBT60 616360 !
A 20 cm long tube containing sugar solution rotate the plane of polarization of 11°. If the specific rotation of
the sugar is 66°/decimeter, calculate the strength of the solution.
senalemeraworaiuled 20 GF.5 BemweiTen GWTuUled 2 66 FiohoHemy SmygFedet senalemeredHemd 11°.
Fibaamyuier swBdls SHmper et 60 °/ QLAS FTommy HemyFedet DI THHMUl HenToHd HSb.
Give the formulas for calculating maximum number of electronsina: a) shell b) sub - shell.

3)) s

op) 2 L & Beled 2 aT6m 6TOVEL T S6itlenT sT6uT6mT MBIl SH6mTE S| (HUSDSTET CUTLILILTL DL 5.
What is Bohr magneton?
Gumit G Gl6uTL L IT6UT 6T6UTMITED 6T6UT 60T ?

Give the principle of atom bomb.

SIS HHHUSMS  EaDib.

List out the uses of nuclear reactor.

SIMIBB(H 260Ul LILGTUT(HHmen UL IguledBdb.

Calculate the rest energy of an electron in electron volts. Given rest mass of an electron is 9.11 x 107 kg.

9.11 x 10 &l.# erevs gmenfleir gevod) Blewm srerfled sTevéiL Trenllenr emind) gy mmemen sTevdL Tmenr Courmebig 6d
G601 (h 5.

What do you mean by Zener breakdown?
Qegeorit (piley umMl BedlT 9Mleug) Teuenr ?

What is meant by Lorentz Fitzgerald contraction?

eUTeITeNy . LI er0OIITeLH GHMIHHLD 6TEIMBT6L 616016017
Distinguish between regenerative and degenerative feedback.
Cryméds WwBBID aHITes Laam L CaumiLBHaism.

State the postulates of theory of relativity.

gmiiwed Qareatenauler sTHCHTOTHMETS dnmIs.

Define specific rotatory power? Give examples for rotation of light.
o spng] Slmemer sumTWMISS), eflemi spmmId CLT(LL &EhE 2 STT6D &([Hs.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

How can you measure diameter of a thin wire by air wedge method?
Gevedw swLuler el L sTewiugBaTer STHH Sl CFrsHamerenwt aleufl.

Discuss the vector atom model.

QeusLir giemy) wrdlfleow eleurdl&s.



15.

(6]

15

17.

18.

19.

20

21.

22,

23.

24,

Explain the various quantum numbers associated with vector atom model.

CeousLy o wrdHflulled Fapriul L CeusiGouml (GHeUTERIL LD 6I6mIHN6T NN EH%.

. Show that the observer at rest measures the length of a rod contract in moving frame.

Sjeowdl ol 2 ater 2 MMICETSGUMMSES BSHL FLLGHQIOTErT SeTgaT BKerd GnissmLSng)
6T6oTS ST (h.

Describe the principle, construction and working of GM counter.

CaUWIST - (P6eL6L] eTewTemlule $HHHaUD BBID CFWEOUTL MWD al6ndhEHs.

Explain the working principle of GM counter.

GM erenentluflent Govemev Quiuyd SSgIuGma a6 Es.

Explain how can you construct a voltage regulator by using a zener diode?

Sle] emLCumenL. LWSTLGSHSH @h WSIRIIRSHSH FTEMOLILITENET 6leleUTB © (HeuTdh@Geumul? alend@s.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

. Describe Michelson’s method for the determination of velocity of light.

MLDSHHEVENVET DYUIe|(LPeVlD @erlule FHmaCoussHms SHMIGLIRSGLD (Wammenu! alleuflds.
Describe Stern Gerlac experiment to demonstrate the spatial quantization of electron spin.
steusLmentlent  Sipmef] Qeuaflulled suemmuMISSILLL G eTaiTLemS oG Terr Qenifeurds GamgemenremiLis;
Qareni(® eloufl&s.
Discuss the liquid drop model for nucleus.
SlamibHHale SHyeusbglal wrdflullener alleursss.

Derive the energy and wave function of a particle placed in an infinite square well potential using Schrodinger’s
equation.

Gamgeham swaur oL LwaTURSS (pigalseor sgir tlaTarwss imenfls masslillL g8 Ehsamer
SiHMed HMID Ijemed &My gy Suamemm aiwmalss.

With neat diagram, explain the operation of Wien bridge oscillator.

alwe NIl semeoulwmy QFweouBl alHHmd UL SHHIL 6T alendEd.
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10.

11.

12.

13.

14.
15.

16.

17.

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Evaluate : wHINES: fol foz dydx.
Write the Bernoulli’s formula.
QUIQesTTeOlU6d FSHTHMG 6T(LHSIS.
Write the Dirichlet condition.
g flFHeL eV BILBHGEMETTEN! 6T(LHSIS.
Find a, of the Fourier series for the function f(x) =x,—m <x <.
- < x < m-60f (x) = x e1601D EMTINHGS LW QABSTLIF6D ap-65T DELIHLIS ST6ToTS.
Prove that V.7 = 3.
V.7 = 3 et Himieys.
Show that the vector 3x2y i — 4xy?] + 2xyzk is solenoidal.
3x%y T — 4xy?j + 2xyzk e QeuslLiy UMiUDHDE TaT Hmieys.
State Stoke’steorem.
eVGLIT&EeV CHHMEHMS Fam)s.
State Green’s theorem.
aifeirerv CHMHMSMG ForM)s.
Find L[e* sint].
Lle7t sint]- & sneus.
Prove that L[f" (£)] = sL[f(£)] — £(0).
LIf ()] = sL[f(©)] — £ (0) err Himieys.
If ¢ = xyz find Vo at (1,1,1).
@ = xyz etediled (1,1,1) et6t1m LeteNuNeL v & Hmeturs.
. _ 1
Find L 1[s2+45+13 1
L7 - & sneus.

s2+4s+13

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Evaluate : wHiN®Gs: f(ﬂ% x/m dx.

Evaluate : w&un@s: [ x*cosx dx.

Find the Fourier series for the function f(x) =|x|, Tt <x<m.

- < x <m-e0f(x) = |x| er6t1D EMHNDGS L HUWIT QST 60TS SHM6T0185.

Find the directional derivative of the function x2yz + 4xz? at the point (1,1,1) in the direction of the vector
T+j—k.

(1,1,1) ersorn UetaMuN_ggi T+ — k e1emn Hensufleox?yz + 4xz> —6i1 Hens mEAGHMaIS ST6Is.
Findif Vo = 2xyzi + x%z ] + x2y k.

Vo = 2xyzi + x22 ] + x%y k c16fed @-6i1 LALIMUS Seins.



18.

19.

20.

21.

22,

23.

Using Green’s theorem, evaluatefc{(xy + y2)dx + x2dy}, where C is the closed curve of the region bounded by
x =yandy = x2.
X =y womiby = x? 61681 QUDUSGL UL L eiqul eusneteusny C stesNed &if i1 CHHMID eLpevLh
J Ay + y*)dx + x*dy} -8 wHINGS.
Find L[t? cosat].

L[t? cosat]- & &neus.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Prove that fozlog(l + tanx) dx = %logz.

f(?log(l + tanx) dx = %logz éTed HMI6Y 5.

Find the Fourier series for the function f(x) =7 —x ,0 < x < 2m.

0<x<2m-6 f(x)=m—x66Im FMINHES LI QST 60T SHT6T0s.

If #=xi+ yj+ zk.Provethat (i) V.r = ; (i) V.7 = nr 27,

F=xi+yj+zk eefieo (i)V.r= ; (i) V.r™ = nr" 27 e1e01 Hmueus.

Verify Gauss divergence theorem for F=x%T+ y2j + 22k taken over the region bounded by the planes x = 0,
x=1y=0,y=1,z=0,z=1.

x=0,x=1,y=0,y=1,z2=0,z =1 yAieupmmed I L u@HuNe F = x27 + y%j + z2k-6@
&merdledt LMile| CHOHMEMS Sl

24. Using Laplace transform, Solvey” + 6y" + 5y = e2tgiven that y(0) = 0,y (0) = 1.

y(0) =0,y (0) =1 afed ,y + 6y + 5y = e 2-g eOMLIe0TOV 2 (HLOTHM (HEHMEMUI LILIGTLI{HS 1655.
s
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Explain the Bisection method.
AL UGLY Wemmenw! eleuil.
2. Solve by Gauss elimination method x +y = 2;2x —y = 1.
x+y=2;2x—y=1 sweunligens &merv (5560 (PmmUNeL §i168.
3. Provethat A=F — 1
A=E — 1 etes1 Himieys.
1 1
4. Prove that u = %[EE +E72].

1 1

U= %[Ef +E 2 ] etenr Himieys.

5. Write the Lagrange interpolation formula.
WICIEGE HSATEMS o mis.

6. State the Newton’s forward interpolation formula.

Byl L eoflett WeTCaTHEES QenLEQF(HED FHdHSHTHMG FaMm)is.
7. Define Interpolation.

QL FQF ([HSH6L QUMTUIM).

8. State the Newton’s backward difference formula to the derivative (%)at X = Xp.

Bl L 6T 1N6ITCaTEH QenL Qs H860 &HHHTHMS LweTLBSE (%), X = X, QUDEHASLD HSHTSHMS
§T(DBIS.
9. State Newton Code’s formula.
Bl L6t GHUIL g6 HSHTHNSG 6T(DSIS
10. State the Simpson’s % rule.
Aiisasn > NHEILIS Famis.
11. Write the Principle use in Gauss Jordan method.
&me GRMILMET (LHenMUTIEL QBTETena LILIGTLITL 60L& 6T(LDSIS.
12. Prove that E = e"P.
E=e" aen Hmieys.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Solve the system by Gauss elimination method.

3x+4y+5z=18; 2x —y+8z=13 ;5x — 2y + 7z = 20.

CGev QaT(HSSLILL (HeTen FLOETUTL g 06T STerv K560 (pammulled §i&s.
14. Find the sixth term of the sequence 8, 12,19,29.42.....

8,12,19,29,42,.... ¢1681 eurflem&uiled Qummeus| 2 MILIEHL SHIT6H018.



15. Using Lagrange interpolation formula, find y(10).
x |5 |6 |9 |11
y(x) |12 |13 |14 | 16

CCev QaT@&sLIUL (Rt eNaudHnG onsCrerd HHHrsHms Lwsu®ss (10) smems.

16. The population of a certain town is given below. Find £'(1941) for the following data.
Year x 1931 | 1941 | 1951 | 1961 1971
Populationy | 40.62 | 60.80 | 79.95 | 103.56 | 132.65

CCev Q&TH&&ILL Beten eNeugsHm@ [ (1941) sneius.

17. Evaluate f45'2 log, x dx, using Trapezoidal rule.

LQpusmiLed efGsows LILETL®SS [ log, x dx, wHISES.
18. Explain Gauss Jordan method.

smerv GCymLmem (Wenmenw! eNeurfl.
19. Using Newton’s divided difference formula, find the value of f(2)and f(8) for the following data.
X |4 |5 7 10 |11 13
f(x) | 48 | 100 | 294 | 900 | 1210 | 2028
CCev AsTESSIULG6Ten eNeursSHnH@ Ml Ler Nfssiu’ L Camur® &SHIHme LwaTLESS
f(2), f(8) sneums.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Solve the following System of equations by Gauss —Seidel method

8x —3y+2z=20;4x+ 11y —z=33;6x + 3y + 12z = 35.

CGev Q&MTHSSLILL (HeTen FETUTLIgMEG STerv FLe0 (Weomulled Fijss.
21. Find y(—1) if y(0) = 2,y(1) =9,y(2) = 28,y(3) = 65,y(4) = 126,y(5) = 217.

y(0) =2,y(1) =9,y(2) = 28,y(3) = 65,y(4) = 126,y(5) = 217 aievlied (—1) &nevus.
22. Using Newton’s forward interpolation formula find the value of y when x = 43.

x | 40 50 60 |70 |80 |90
y | 184 204 226 | 250 | 276 | 304

CGev QEMR&SILL B6iTen eNeuiSHMHEG MULL L6 (PTCaITES QenLFQFH&0 HHIHTHMG
LweTURSEH X = 43 6TeoNled y —6i1 W HIeML ST6T0Ts.
23. Find f'(50) for the following data.

X |50 51 52 53 54 55 56
F(x) | 3.6840 | 3.7084 | 3.7325 | 3.7563 | 3.7789 | 3.8030 | 3.8259

CCe QETR&EILL Heten aNlaugsHne f (50) smeus.

24. Evaluate f06 % by using (i)Simpson’s 1/3 rule (i1) Simpson’s 3/8 rule.

L HISES.

(i) ngefsor 1/3 eNg) (ii) SbligeNen 3/8 eNd LwisTU®HGE 0 Tox
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Prove that [/ f(x)dx = ;' f(a — x)dx.
[ FOdx = [ f(a—x)dx. asn Hpieys.

. Evaluate : wHUNGs: [2 sin®xdx.
. Evaluate : w&u@s: [x2e*dx.

.Evaluate : w@0@s: [2sin®x cos®xdx.
. Evaluate : w&un@s: [ e>*cos3x dx.

. Find the Area between the Parabola y? = x and the line y = x.

y? =x (TEMILD LITQUMEMUSH DG WOHMID Yy = x 6@id CHMIgMH&GD QenL UL L UFLILaTeneUS SHT6uus .

. Evaluate : wHuNGs: f03 foz xy(x + y)dxdy.

8. Evaluate : wSua@s: [ [’ (x* + y*)dxdy.
9. Define Beta function.
LT &mjemnu euenym)l.

10. Prove that I'(n + 1) = nl'(n).

F(n+1) =nl'(n) etenr Himieys.
11 Provethat: g(m,n) = B(n,m).

B(m,n) = B(n,m) e Himieys.
12. If £ (x) is an even function then prove that[* f(x)dx = 2 [;" f (x)dx.

f(x) e6tiug @uLenLé &mijLy eTesed f_aaf(x)dx = Zfoa f(xX)dx ete0 Hmieys.

o O B~ N

\l

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

T sint
13. Evaluate : wHINGS : [Z— x dx

0 sin%x+cos*x '

14. Find reduction formula for [ cos™x dx.

fo% cos™x dx — g GODUY HSHHTHMNG HT6Us.
15. Find the area of the cardioid r = a(1 + cos9).

r =a(l+ cosO eI eusmHaTEUM LIFLILIOTENE ST6T018.
16. Evaluate [ [ xy dxdy over the region in the positive quadrant for which x + y = 1.

x+y =1eg@ib CHICHM g6 Hem&STL LGHuUNeH 188 [ [ xy dxdy -8 wHINES.
17. Evaluate: wfin@s: [, e * dx.

18.Evaluate : b&HINGS: folx(l — x)"dx.



19. Evaluate [[[ xyz dzdydx taken through the positive octant of the sphere x2 + y? + z? = a2,

x2+y?+z2=a’ agd CanaGHe NMS UL L HE6H 6TL 1q.60 (1 LGS cL6VLd eTRSHLILL L G| 6168160
[[] xyzdzdydx w&i@s.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Prove that [Flog(1 + tan6) d6 = = log2.

fo% log(1 + tan@) d6 = %logz. ¢Tew HmIeys.
21. Find reduction formula for I, ,, = [ x™(logx)™dx (where m and n are positive integers ) and

hence evaluate [ x*(logx)3dx.

Ly, = [x™(logx)"dx @emply &sH1&m8 sneus Cuaid [ x*(logx)3dx @& wHUOL &eius.
22. Find the area bounded by the parabolas y? = 4ax and x? = 4ay.

y? = 4ax woHmIb x* = 4ay. @D UTIMEMUSHDHGD @EOLLUULL UJLILETEHEUS ST6Tus .

23. By changing the order of integration, Evaluate [’ fxzza/_x xy dxdy.
a

QaTmsuil @ auflmssmuw rHH —foa fxzza/_x xy dxdy .- HINPS.

_TmIrm)
24. Prove that B(m,n) = o
_Imrm
B(m,n) = Fomimy 0 Himieys.
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. State Pauli’s exclusion principle.
Queneduilsit Halljobend HHHIOIHMS Fnbldh
2. What is Bohr magnetron?
Gunit Godbeom_Jmedt el ] WITGH]?
3. What are Magic numbers?
LDTUI 6TEUTE6IT  6T6IMTE0  6T60T60 7
4. What is meant by mass defect?
Benms  @GHewmUTH 6T6ImBT6e0  6T6dT60r 7
5. Write about time dilation
&T60 BLIglL] uBy 6T1pSHISb.
6. State the postulates of theory of relativity
gmimiwed Gasmiumligeir QbHemasenen GBILLINIGS.
7. Define Electric potential
WOIGIIFTT  SHWEmedl  6UENTULIBIHHA|LD
8. State Faraday’s law of electromagnetic induction.
WO6IIBTHEH HITERIL 60160 NHBEMeNH FnBIsb.
9. List the advantages of R-C coupled amplifier
R-C dememiigl Qumebaullest beiieniodensnil L 1gu1ed(heb.
10. State Demorgan’s theorem
lLOTTHH6N CHBBHMBHH FnBIH.
11. Write a short note on spin quantum numbers
GLPEL GHEUTEWIL LD eTemidemenll LUBN e Fml &Py euenys.
12. State Lenz’s law
Glevsitery eNGHlemuids FnmBick.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. Obtain an expression for the orbital magnetic moment of the electron.
gJeVBL_JTelel HMBBILILITENSH HMbH S HBLLS SHmenibHTen Cosmenalsnulll CLBIH.
14. Distinguish between liquid drop model and shell model
FHreushaiem 1orHf BpId Ceged wTHM pSuweBens CoumiLIbHaHIs
15. Write about length contraction
HoNd GSDISHD LB 6T(1DHIS.
16. Discuss the theory of growth of current in L-R circuit.
@® L-R ampisd 0eniGeurm L suenitFfbaren Qsmeiiensenul elleurdsdss
17. Write a short note on phase shift oscillator
sLL Byl oeweoulwmps uppd Fp @iy eT1pHIH.



18.

19.

20.

21.

22,

23.

24,

Why vector atom model was introduced? What are its distinct features?
CeusL T SiemIoTH ] WL 6J65T 2 HUTHWIHI?  DIHMT (PHBUI DIIDFBIG6T WITene?

Explain the Voltage regulator characteristics of a Zener diode with graph
Seum ewL Guimgedt OG0B FIMHa LIGHILIHM6T 6UNTLL HHIL 65T el6ds@Hdb.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Describe the experiment of Stern and Gerlach and explain the importance of the results of the experiment.
e@Lger - QmiTevnd CarmHemenenws efleuflbs. RFCFTHmeN (LYo Helle (LPoHHUISHHINGHMS 6o EHS.
Describe the construction and functioning of a nuclear reactor

SEmIHHH 2 sneoulleil ewolil BBIb GFweoLTd Gisas elaufldbs.

Derive Schrodinger’s wave equation and discuss its application to a particle in a box.

aQGITYMIBT DIEWeVF FLoUTL 6wl QUBMI, DIFHeT LWeTUTL DL e GULI1guied 2 6ol @ Hidb6T LM
aleuTH b,

Obtain expressions for the total capacitance of a spherical and cylindrical capacitor.

@M Gsmen wB@ID 2 mewen WaIGHHHUNeH Olorshsd CaTeienenebsTe Camamalsemnsnll OLBIS.
Explain the construction and working of Half adder and Full adder with neat circuit.

SIS Fnllg WLBHBID (PWSH Fnl 19bHETen S Lenoll] wBpid Geouemev GFLILID alHHmed FTmer LI SHHIL 6

a6 &HBH
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10.

11.

12.

13.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Define a basic feasible solution.
AL QMIFHSH B6Y SISTUSHS ST,
What is the standard form of an L.P.P?
a2 GBS B SemcE HLLALRIN STHIsT?
What is a dual problem in linear programming?
Chius SULHHlt Qmeon GBI HUL S STEInTe: SISl
Write the dual of the following LPP:
Minimize Z = 4x, + 6x, + 18x3
subjectto x;+ 3x; =3
Xy +2x3>5
X1, Xp, X3 =0
CudsmiL EBTus FUL savaden @nsnw Coius S L Smusme g
What is the use of MODI method?
MODI  (psmmpullst 1wsst wgy?
Define unbalanced transportation problem how it make balanced.
FlUO DM CUTHGHUIH S HIGHMmS USNHIWN. TULY FOIE 2 sNLL CUTSGMISHIS S Hsma Lommmisumu,
Give mathematical formulation of assignment problem.
DABBL | GBS BIAABUG URUTSHSD G(h.
Define a two person zero sum game.
Rm USsT BPFWE FLLE sdemsmuTlenl. susHTum.
Explain pure strategy in game theory.
sUlsmAMUTL (h Sk psmmTss FImw el W& Hemd sllsT (G 6.
Define a Network.
susmsuLl LlsaTsores Sismioliy sussoum).
What do you mean by activity of a project?
2 SLLAED o ClFuss sTalubet Gunmsi s1sirs?
Explain Principles of dominance.
SFIBE CHTL LI s sl s .

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Solve graphically the following L.P.P.
Max.Z = X1 — 3X2
Subject to:
X1 + X < 300
X1 — 2x, <200
2x, + x, =100
x; < 200
X1, X3 =20
GuGs: 2 sism L.P.P. sow sugnmuiiust (psmmullss &isy &1 &.



14. Give the dual of the following L.P.P and then solve

Min.Z = 2x + 2x,

Subject to:

2x1 +4x, =1

—x1 — 2x; < —1

2x1 +x, 21

X1, X3 =0

GuoGs: 2 sisn L.P.P- & @hsmin spsdl $18| S16m .
15. Solve the following assignment problem.
I I "W
10 5 13 |15
3 9 18 |3
10 7 3 2
5 11 9 7
Qs o aion QGBS H SiMdmE ST,

OO w>»

16. Solve the following game (g i)

(g D SlEHEMUTL 6L &I,

17. A Project with the following activities, durations is given below:

Activity: 1-2 13 2-3 24 34 4-5
Duration(days): 20 25 10 12 6 10

Construct the network, find the critical path and project time duration.
QU SIS HaEm CFwsidat. CHIEIEA BCIN ClEM &SI (hsiams:

AT i 1-2 1-3 2-3 24 34 45
SM(HTL &Ha): 20 25 10 12 6 10

18. Explain an algorithm for solving transportation problem.
Q&G SHEHE HFAHHE HTHGL (MM SIS FHE.

19. Write the basic differences between PERT and CPM.
PERT WGl CPM Tigld @snLGuumss siziienL sl SSWTFRISensT 8T H 6.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Use simplex method to solve the LPP.
Max.Z = 4x; + 10x,
Subject to:
2x1 + X7 <50
2x1 + 5x, <100
2x1 + 3x, <90
X1, X =0.
GuGss 2 sism LPP enw Fubsndad (penmullss Si.



21. Use Dual simplex method to solve
Max.Z = —3x; — 2x,
Subject to:
X1 + X >1
X1 +x, <7
x1 +2x, =210
Xy < 3
X1, xZ‘ =>0.

Gobs: 2 sien CHTWS: FUL semdamas Qranin Flossdat (peomulss S,

22. Solve following transportation problem.

1 2 3 4 5 6  Supply
I 9 |12 |9 6 9 10 5
I 7 |13 |7 7 5 5 6
"l 6 |5 |9 11 3 11 2
v 6 |8 |11 | 2 2 10 9
Demand 4 4 6 2 4 2
GLoBs: QBT BB LT CLTSEHMISHSHE ERAEME Hids.
23. Solve the following game .
&IpaeAL slemmuT enLd S,
I 1 i v
I |3 2 4 0
Player A1l |3 4 2 4
i |4 2 4 0
IV |0 4 0 8

24. Draw a network diagram for the following project and find the critical path and project duration.

Activity 1-2 1-31-5 2-3 2-4 3-4 3-5 3-6 4-6  5-6
Duration
(in weeks) 8 7 12 4 10 3 5 10 7 4

SINEHIL HLULIPIMES B sl Teaisnad Jsmioll| senTILL aIenTd, Ggn &8 SUL 1Tend
LML S LD ST BN S50,

@Emﬁ)lmfj@ 1-2 1-3 1-5 2-3 2-4 3-4 3-5 3-6 4-6 5-6
FHT510 8 7 12 4 10 3 5 10 7 4
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8.

9.

10

11.

12.

13.

14.

15.

16.

17.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

. Define null graph with an example.

CeuBm Gsm_(hmewer @ THHHISHTL (HL 6T eUHTUIMI.

. Define sub-graphs.

Hlemenr GHM_(B(H eUEDTUIMI.

. Define connected graphs.

OHTheHH CHT(H(H euenIUImI.

. Define tree with an example.

LOTEY(HEMEY (H 6THSHBIBTL(BL6T 6UDTUIMI.

. State any two properties of tree.

wre|melel gCHMID S LIS Fn(Hb.

. Define spanning tree.

LLJ LOJehenel euenJuiml.

. Define cut-set.

161T6) SH6MID UM,

Define edge connectivity.

alefiblle OHTGHHHUflenF auenFLm).
Define planar graph.

FSHNMUBSHHS Fnlgul CHTL(H(H eUHTWIDI.
. Define homeomorphic graphs.

2 HOeuTHs CHTL(BmH euenFuIyI.
Define vertex-edge incidence matrix.
yeitefl-alefiioy QUG Siewfl suenFwIm.
Define circuit matrix.

FBBI DiewN  QUEDTUIMI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Prove that the number of vertices of odd degree in a graph is always even.

6 @ CHTLBmHINID BeNMm 6leml Lig 2 enL Wl LisiTeMdeien eleuienlldmas STl enl 61601 @G 6160
blebLl.

If a graph has exactly two vertices of odd degree, then prove that there must be a path joining these two
vertices.

QMMM 6160l LY @ enLul @ LsiTerldsnen WL B0 OsmewiL. ST BmHeumsimsd, UTendHmul Senemnisbdd
FQuIGH Sieuem LeielaeT I GO srer HlepLl.

Prove that any connected graph with n vertices and n — 1 edges is a tree.

n yeiefael wppid n — 1 elefibyseT et ghsHoeurm OHTGHH CHTLBmOD @@ WFe|m 66 BlepLl.
Prove that every connected graph has at least one spanning tree.

Q6UQeuTH COHTBHSH CHTLBMmOYLDL @@ LLT WFe|memed OoTemigmb@GD 6160 [HinIeysd.

Prove that the edge connectivity of a graph G cannot exceed the degree of the vertex with the smallest degree

in G.
Cam Bm G —eo1 eefliby OHTLIFH Hewiewionengd G —165AB LgGsTewIL Lsiefullen Ligdh@ 10&TDED

AAmBGID 6160 [BIBI6)s.



18. Prove that the spherical embedding of every planar 3-connected graph is unique.

6T FogHen 3-0sThHH Caml(hmelssr Csmen USHILTOIH QHEMLID 6163 HBIN|H.

19. Let X be the adjacency matrix of a simple graph G, then prove that the ij** entry in X™ is the number of

20.

21.

22,

23.

24,

different edge sequences of r edges between the vertices v; and v;.
X aeiugl el GaTl (B G -681 jewienl. el siedflev, X' -6 ij eugl HIewpe)] 1 elefibyserien Gsumii L

alleflib el OHTLjFdlullen eremionibenswimeng v; LBOGID VU Usieloensdd Senl 6wl Sienoujb ere

Hmiee.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

(n—k)(n—k+1)

Show that a simple graph with n vertices and k components can have at most edges.

n yeiellss BERID kK uGHomen OQmmemi CHTL(HHeUTeIgH HIFHHLLFID w alefbysenend

OBmevinghE@GID 61601 [HI116Y.
Let G be a (p,q) graph. Then prove that the following statements are equivalent.

(@) Gisatree
(b) every two points of G are joined by a unique path
(c)Gisconnectedandp=q+1

(d)Gisacyclicandp=q+ 1.
G eeiugl @m (p,q) CHTL(BH®H 6If6d BDHEWIL FnBBIGH6T FLOTEIOTRIN 6168 [HBIN|S.
(@) G ~ 96 wre|m
(b) G &1 @eQeurH Bement LisiedEnd QBT @B LTMSHWITEL GeDamidbBLILIL 19[HEHEID
() G Cz1hHsa wppd p=0+1
(d) G swpBAlulsveorsal wBpd p=q+ 1.
Prove that every circuit has an even number of edges in common with any cut-set.
6T SBmILD gHTeuskl Llene] HemibHamienl W GuTHIelsy allefibLaEeT G enLLIEHL 6163 ImIENL UIHTH

SIEMIDUJLD 6T60 B MINSH.

Prove that the complete graph of five vertices is nonplanner.

mbH LeTelsenend OBmewil (Wpupsownes CaTL(BH @ HeMHH6L DIEHOWITSHI 6160 [HIN3I6Ysb.
If B is a circuit matrix of a connected graph G with e edges and n vertices,

then prove thatrank of Bise —n + 1

B om e alefiibysst wBmidb n ystefleer 2 _enLw wwemwwitenr CaTlGm G -61 &BmI Siewll 6T6mil60,

B e spib e —n+ 1 et601 Hmieys.

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
VI SEMESTER - B.Sc., MATHEMATICS
Title of the paper : Elective-Probability & Distribution Theory

Maximum Mark:75 Marks

Paper Code : UGE6B
Date : 21.06.2021 FN

Time : 3 Hours

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define Probability.
BBDHH6| UHTUIDI.
2. State Addition theorem of Probability.
PHELSEN6I dnl LebsTen CHBBHMS 61(0HIG.
3. Show that the probability of impossible event is zero.
FTHAWIOBB HHIDHHNBHTE HHIDHBE)| LLEJUID 6160 [HIN316)b.
4. Define Distribution function.
BHDSHH| DILTFTIL elenFUINI.
5. Define Probability mass function.
B&DHH6| BDBFFTIL sUDIWIDI.
6. Write any one of the property of Distribution function.
BHDHE] DILJFTILSSTN @ LewiLlens 61(0HI5.
7. Define: Characteristic function.
Amiiwed] Frienu usHIUWIBI.
8. Define: Moment generating function.
SHEULUBHMBET 2 HAUTHESGID FTJenLI leDFUIMB.
9. Write Moment generating function of Poisson distribution.
UITUISTOTeST  LIFeUeNIhaHmen S BULSMET 2 HoUTH@GHID FTJenL  auenyuiml.
10. State first central moment.
WPDHEL MWD SHBLLBISIBEDE  61(L0HI.
11. Define: Exponential distribution.
SIbHMBL LITEN6D6D 646D WD
12. Define: Gamma distribution.
SMIOT LIFOI6N60 6U6nJUImI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Two dice are tossed; find the probability of getting ‘an odd number on the first die or a total of 7°.
B UBDL 2 BHLLUBSBSH, (WPHL LGSmLUT (LpHD benm Ll WmHGeur o606 @ LisenLuller
FBHV T UFCUT BHBD HEHLDHHM6UD HTEWIH.

14.

If A and B are independent events then prove that A and B are also independent events.

A wBpib B @m s1T Hepeaysst aafsd A wbmib B sTym Mspeset e Hmieys.

15. Let X be a random variable with the following probability distribution. Find E (X) and E (X?).
X 2 6 10
Px=x | 1 L 5
8 4 8

16. Prove that @y (t) and @y (—t) are conjugate functions.

X o6 @ Fwsumuiliy ol GoBHewiL BopHHe| Lalsd GQsTeigmbstso E(X) ommpid E(X?)

BT,

Dy (t) wpmid Oy (—t) siememulul FTLG6T 6l6d HlBI6YH.
17. Derive Moment generating function of geometric distribution.
QuEmSGLIUTaUedan SHBULHMBET 2 HUTHGHWD FTJenL IHATHSHLD.



18. State and prove additive property of gamma distribution.
SMOT LITeIelel dal L60 Lswillensiids dapl Hmie)sb.

19. Derive Characteristic function of binomial distribution.
FOHBINLL uFelsls Fmiilulsol FTienu el HalobsallD.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. State and Prove Baye’s theorem.
Cuuienr CarmmHmam Fnpll HmIe|sH.

21. A random variable X has the following probability distribution.
Find (i) Value of K, (ii) P(X < 4),P(X = 4)& P(4 < X < 8) and (iii) the distribution function of X.

x 0 1 2 3 4 5 6 7 8
P(X =x) K 2K 5K 6K 9K 12K 13K 15K | 17K

X o603 e Fweutuiiiy wrd CuoBsewiL Bepsse) LFalsd GsTeungmbsrev, (i) K - e wdliy,
(i) PX<4),P(X=24)&P(4 <X <8) wpmp (iii) K-61 ugelsd &1L pSULISBENBG SHI6wIsb.

22. Find the density function f(x) corresponding to the characteristics function defined as follows;

C(1—tl: el =1
(0 = {0 !

et FApUlweoy Fmiys@ f(X) -1 DILTFTTeOLS HT6wIsb.

23. If x is a random variable, a and b are constants, then prove that E(ax + b) = aE(x) + b provided all the

expectations exist.
X eIeiugl @ Fweuruiliy wmf, a wim b eyFuwienen wrpledae siempred E(ax + b) = aE(x) + b
6160 HMIOE DBIG AMMHH THTUTTHEHED LIWILIBEHD 2616l

24. Derive the moment generating function of binomial distribution.
FGBINLL uFelslsll SHEULSMT 2 HeauTd@GlD FTjemu el heildbaalb.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
VI SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGEGC Title of the paper : Elective-Graph Theory

Date : 08.05.2021 FN Time : 3 Hours Maximum Mark:75 Marks

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define a complete graph.
wpsmowitesr CHTL[BHener cuenTUWIBI.
2. Draw the Peterson graph.
Ul LiFenr CHTL(Bmensed 6l6MJH.
3. Draw a graph realizing P = (4,3,3,2,2) .
P:(4,3,3,2,2) etetip  LIMliewu Qmeni. CHTL (B[ elen) .
4. Define cut point of a graph.
om Caml(hmells Geul (BLLsTaMNenUL eIDTUWIB.
5. Define Eulerian graph and give an example.
S UIGsuflwietr BB _(BHHemed QUsHTWIMI LOBBID @H 2_HTTENID FH[Hb.
6. Give an example of a graph which is Eulerian but not Hamiltonian.
UIGsuflwietr GHT_(Bm, pemed CamiiledLmewis SisveoTdH CHTLBHaYSE& QT 2 SHTJEID H[Hb.
7. Define a spanning tree of a graph.
QMM eUMILIET HTHIG LOJHSHN6T UDFUIMI.
8. Define centre of a tree.
Q0 LJHAIET DIOWIGHMSH aIHTULIN).
9. Define planar graph with an example.
SHNMCHTL_(BH(H 61HHHISHTLBL T SUDFUIDI.
10. Define digraph.
FHeng CoHT_BH suenIUIBI.
11. Define bridge of a graph G.
QM SUMILIL HEH6 LITEVD eUeDTULIDI.
12. Write Ulam’s conjecture.
‘Wjeord’ — 2B HMS  6T(LPSIS.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. For any graph G, prove that ¢ < 29 <A

p

abd @m CaTiBm G-&HeEib é'SﬂSA 61601 [HIMI6) .
p

14. Prove that a closed walk of odd length contains a cycle.
@BEnBLLHL  HEM(LP6ITeN cplgul HewLulled @ FBMI SHBSLD 6160 Hl13I6)s.

15. Prove that a graph G is Hamiltonian if and only if its closure is Hamiltonian.
am Carihm G ammoisdBLrailwems Smobd CHeweuwmausHid GuTsHIoTaigh e  SLGUUTH  DigHedt
Siemiolil] auenyl emrdlsoCLTellwemas SmbHEev 616 Hmin]sH.

16. Show that every tree has a centre consisting of either one point or two adjacent point.
@6UOeUTH  IeHIBEGL MWD Q6B @F (M DsLVH B ABHHIGTEN  (LpenedeT  CEbTeni(h
DmBGID 6160 B (Hb.



17.

18.
19.

20.

21.

22,

23.

24,

Show that Ks is non — planar.
Ks steiiuigl HenBGasml B Sevensy 6land Sl [Bob.

Prove that o+p=P etenr Mlmieys.

Draw all trees with 6 vertices.
6 Leieiademend OQBMemiL DeNHSH LOTL|HBBMEMUID 6UD]H.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Show that a graph G with atleast two point is bipartite iff its cycles are of even length.

am CaTLBm G-60 Gemmbd UL FD Bm UstefleeT @Qm UGS aUDIIT 2 6TeN | 616060 DIHT DINHSE
DIP6LBHEHD ST ML [HeTHmS OBTERIQHBEID 6160 [H1316)b.

Let G be a connected graph with atleast three points prove that if G is a block then any two points of G lie on
a common cycle.

G e6iugl @GmBbHH LULFID APyl (pedeidbel OaTewil @M Sewenihsh CHT.(Bm eo6is, G @m S LIOTSH
BmbeHTev, G-ullen 6hbdhH RHUPMMBEDHID @ CUTHIF FBHILT LUTenHUTeL RHEBGID 6160 HBIR|H.

For any graph G prove that x<A<6.

om Casm bm G-alBe K<ALOaen BHymieys.

Let G be a (p,q) graph. Then prove that the following statements are equivalent.

(@) Gisatree.

(b) Every two point of G are joined by a unique path.

(c) G is connected and p=q+1.

(d) Gisacyclic and p=qg+1.

G aeiug @® (p,q) CarlGm eafled SIPHBEMIL  FaBHIG6 FLOTIOTEIENE 6160 [H116db.

(@).G 9B wream.

(=1).Geir @6iQaur@® GegmguieefaeEnd 6 @@ UTESHUWITEL RenemtdbslILL 1gHdEGLD.

®).C wembg Car G wBsId P =g+l

().G appduieor Cam (B wmmd p =g+l

State and prove Chavtal’s theorem.

gouLmevlelr CHBBHeMS 6110 HmIeysH.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
VI SEMESTER - B.Sc., MATHEMATICS
Title of the paper : Elective-Probability & Distribution Theory

Maximum Mark:75 Marks

Paper Code : UGE6D
Date : 21.06.2021 FN

Time : 3 Hours

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define Probability.
BBDHH6| UHTUIDI.
2. State Addition theorem of Probability.
PHELSEN6I dnl LebsTen CHBBHMS 61(0HIG.
3. Show that the probability of impossible event is zero.
FTHAWIOBB HHIDHHNBHTE HHIDHBE)| LLEJUID 6160 [HIN316)b.
4. Define Distribution function.
BHDSHH| DILTFTIL elenFUINI.
5. Define Probability mass function.
B&DHH6| BDBFFTIL sUDIWIDI.
6. Write any one of the property of Distribution function.
BHDHE] DILJFTILSSTN @ LewiLlens 61(0HI5.
7. Define: Characteristic function.
Amiiwed] Frienu usHIUWIBI.
8. Define: Moment generating function.
SHEULUBHMBET 2 HAUTHESGID FTJenLI leDFUIMB.
9. Write Moment generating function of Poisson distribution.
UITUISTOTeST  LIFeUeNIhaHmen S BULSMET 2 HoUTH@GHID FTJenL  auenyuiml.
10. State first central moment.
WPDHEL MWD SHBLLBISIBEDE  61(L0HI.
11. Define: Exponential distribution.
SIbHMBL LITEN6D6D 646D WD
12. Define: Gamma distribution.
SMIOT LIFOI6N60 6U6nJUImI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Two dice are tossed; find the probability of getting ‘an odd number on the first die or a total of 7°.
B UBDL 2 BHLLUBSBSH, (WPHL LGSmLUT (LpHD benm Ll WmHGeur o606 @ LisenLuller
FBHV T UFCUT BHBD HEHLDHHM6UD HTEWIH.

14.

If A and B are independent events then prove that A and B are also independent events.

A wBpib B @m s1T Hepeaysst aafsd A wbmib B sTym Mspeset e Hmieys.

15. Let X be a random variable with the following probability distribution. Find E (X) and E (X?).
X 2 6 10
Px=x | 1 L 5
8 4 8

16. Prove that @y (t) and @y (—t) are conjugate functions.

X o6 @ Fwsumuiliy ol GoBHewiL BopHHe| Lalsd GQsTeigmbstso E(X) ommpid E(X?)

BT,

Dy (t) wpmid Oy (—t) siememulul FTLG6T 6l6d HlBI6YH.
17. Derive Moment generating function of geometric distribution.
QuEmSGLIUTaUedan SHBULHMBET 2 HUTHGHWD FTJenL IHATHSHLD.



18. State and prove additive property of gamma distribution.
SMOT LITeIelel dal L60 Lswillensiids dapl Hmie)sb.

19. Derive Characteristic function of binomial distribution.
FOHBINLL uFelsls Fmiilulsol FTienu el HalobsallD.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. State and Prove Baye’s theorem.
Cuuienr CarmmHmam Fnpll HmIe|sH.

21. A random variable X has the following probability distribution.
Find (i) Value of K, (ii) P(X < 4),P(X = 4)& P(4 < X < 8) and (iii) the distribution function of X.

x 0 1 2 3 4 5 6 7 8
P(X =x) K 2K 5K 6K 9K 12K 13K 15K | 17K

X o603 e Fweutuiiiy wrd CuoBsewiL Bepsse) LFalsd GsTeungmbsrev, (i) K - e wdliy,
(i) PX<4),P(X=24)&P(4 <X <8) wpmp (iii) K-61 ugelsd &1L pSULISBENBG SHI6wIsb.

22. Find the density function f(x) corresponding to the characteristics function defined as follows;

C(1—tl: el =1
(0 = {0 !

et FApUlweoy Fmiys@ f(X) -1 DILTFTTeOLS HT6wIsb.

23. If x is a random variable, a and b are constants, then prove that E(ax + b) = aE(x) + b provided all the

expectations exist.
X eIeiugl @ Fweuruiliy wmf, a wim b eyFuwienen wrpledae siempred E(ax + b) = aE(x) + b
6160 HMIOE DBIG AMMHH THTUTTHEHED LIWILIBEHD 2616l

24. Derive the moment generating function of binomial distribution.
FGBINLL uFelslsll SHEULSMT 2 HeauTd@GlD FTjemu el heildbaalb.
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LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
I SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGM1D Title of the paper: Differential Calculus and its Applications

Date : 26.06.2021 AN Time : 3 Hours Maximum Mark:75 Marks

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

sin 6

1. Find limgy_, 222

. sin 6 .
limg g —, Gei.

2. Findlim_ (1+2)" .
lim, _, (1 + %)x SHITEO01b.
3. Ify = (x* +2)% then find 2.
y = (x? + 2)3, arelv, Z—z L&A IDLS  SHTEmTS.
4. If y = (cos x)*, then find Z—Z :
y = (cos x)* e1ailev, Z—z AL  HTewIb.
5. Find the n*" derivative of (ax + b)".
(ax + b)" -1 N ougl UMBHOHPMUS HTEWIb.

6. Ifu =22 then find 2%,
xy 0x

u =" qafi0 2 e e,
Xy 0x
7. If x =rcos@, y =rsin@, then prove that —ZE’: g =

X =71cosf, y =rsin0 eeflsd %=r 6160 [HM3I6) .

8. If x2+y2+2xy=0,thenfindz—z.

x2+y2+2xy =0 aafev, Z—z HIDUS HT6wIH.
9. Write the condition for attaining maximum value of the function.
grjien BUEU®H WML CUBHISBHTEN HLIHHEMEMENU 6T(LHHIH.
10. Write the condition for attaining minimum value of the function.
grjien BFHm wHlenL QUHISBHTEN HLHHENETEDU!  6T(LDHIP.
11. Find the method to trace the graph of a curve. Whose equation is x? = 4ay .
x? = 4ay eeliB FLOOUT. (HHG 6UDILIL 6UEDT6) (LPEDBENUIDH SHT6EwIH.

12. Find the method to trace the graph of a curve. Whose equation is = c?.

Xy = c? 616011 FLOGTLITL (h&@E 6UGHILIL 6U6DI6)| (LPeNMBeNUID ST6018b.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

(3x2+1)(2x+4)
(x2+1) (x=7)

(3x2+1)(2x+4)
(x2+1) (x=7)

Find lim, _,

lim, 0 BHTEWIE.

Ifyz\/sinx+\/sinx+\/sinx+ ...... o0 ,thenfindj—i.

y = \/sm x + \/sm x+Vsinx+...... o elell6, % SIS  HT6wISH.
3

Find Yn where = m .

Y =W(x+2)6166ﬂ6i) Vp -6OW SIS,

_ ., d
Ifu=x2+y2+ZZ,Wherex=et,y=etsmt,Z:etcost,flndd—Z.
u=x?+y?%+ z? aaflsd 2—1: -meuds Hmewis. @mE x =et,y=e'sint,z=etcost.
= =y — ind 2G.)
If u=x+y,v=x-y,thenfind TR
_ o . 0(x,y) i .
Uu=x+yv=x-—7y eale Yy W ETEHE.

Find the minimum value of x? + 5y — 6x + 10y + 12.

x2 4+ 5y2 —6x + 10y + 12 —6@ 55Am1 0AIOLS HT6mTs.
Trace the curve = a sin 36 .

r =asin 30 -5@ oumenalen 6lNTNaIS HTEwISH.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Show that lim,_,y 222"~ = 5

(14+x)"-1

lim, =N elell HBIN|S.

If y=(x+V1+x2)™, provethat (1+ x2)y,., + (2n + 1)xy, 41 + (n?> —m?)y, = 0.
y=(x+V1+x)™aafled, (1+x2)y,2+C2n+ Dxy,q+ 02 —mPy, =0 aen Bmieys.

0

. _ 9
If = sin~ '+ tan~1Z  then prove that x =+ y == 0.
y x dx dy
= sin~1% 1Y gefled. x4y =
u =sin y+tan xaen‘ﬂa),xax+yay—0 6160 [HBIR.

Find the maximum and minimum values of x* + y* — 4xy + 1.
x*+yt—dxy +1-s@ S5AB LBBID BHOL® AILGMENS HT6ms.
2
Trace the curve = £
x=—1

x2+1 . . .
Y= 56 AUEMGTTRNGT  GUEDTENEND BT 60T,
x2—

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
| SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGM1E Title of the paper : Algebra and Trigonometry

Date :25.06.2021 AN Time : 3 Hours Maximum Mark:75 Marks

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. From the equation with rational coefficient one of whose roots is v2 + /3.
FLOUTL Q6T ([ &iT6) V2 + /3 eefled FOGUTL DL SHTemIsb.
2. If a, B,y are the roots of the equation x3 + px? + gx + r = 0. Find the value of ¥, a?.
x3+px? +qx+1 =0 e FoaUT 96T STeymst a, S,y elafled Y. a6 WAINL HIEWHH.
3. Define Euler’s function.
Spulevfledt FMyL eusHFWIN).
4. Find the highest power of 2 in 10! .
10! 60 2 6item 2 601 LBLGUHIDLIGENUISH HT6NIEH.
5. Define congruences.
FTEUFIOD  6UEHTUIMI.
6. Show that 192" — 1 = 0 n(360).
Beptd 192" — 1 = 0 n(360).
7. Express sin n@ in terms of sin cosé.
sinnf g3 Sin COSO SIBEHGHHENTE 61(10SHIS.
8. Express sin 46 in powers of 6.
Sin40 & 0 SBHGHBENTSH 61(1DSHIH.
9. Sum of n terms the series sin?a+sin?2a+sin?3a + -
sina+sin?2a+sin?3a + -+ N 2_pisefar FaBHe0 HTems.
10. Define summation of series by telescoptic method.
QL 6verOBHTLIET Fnl BHOHTL T 6UMDTUINIHD.
11. Define reciprocal equation.
HM6LBLD FLOHILITL DL 6UEMTUINIHS.
12. Express tan 66 interms of tan 6.
tan 60 &, tan 0 SIBHGHHNMTE 61(1DSHIS.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. Find the condition that the roots of the equation x> + px? + gx + r = 0 may be in A.P.
x3 + px2 +qx+1 =06a6iB cpsomissT DBHHEGHHOHTLM6L Diemoul CHemeuwITer FLOLITL D& HT6wIH.
14. If n is a prime then nc, is divisible by r!.
N LSBT 6lewr 6lafled 7C,, N Y60 UGLILIBLO.
15. State and prove Fermat’s theorem.
Boieys: Quiromiger GHmMmLD.
16. Express sin 76 interms of siné.
Sin 760 g SinOe SIBEGHHNTH  61(10HIB.
17. Find the sum of n terms tana + 2tan2a + 2tan2a? + -
tana + 2tan2a + 2tan2a’ + - N g @ popuisd STes.



18.

19.

20.
21.

22.

23.

24.

Solve the equation x3 — 19x2 + 114x — 216 = 0. Whose roots are in G.P.
x3 —19x2 + 114x — 216 = 0. 6I6liB FLOGILITL 1967 (LPeVEIBST @ GOLEHHESHSOHTL A0 o _siemen eramlsd
FLOUTL ML &HTdHb.
. . x—sinx
Find llmx_,o x—3

xX—sinx

sreis:lim, g ———
X

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Solve: &rés: 6x° + 11x* —33x3 + 11x + 6 = 0.

State and prove wilson’s theorem.

sllevgsll BHBBHMS BlIe .

If di, d,, ...d, are all the divisors of any number N then ¢(d;) + ¢(d;) + -+ ¢(d,) = N.
dy,dy, ...d, eeveor eu@UGBID N eewiimsit etefled (di) + ¢p(dy) + -+ dp(d,) = N eoniés ®ewisn
Prove that 2°cos®8 = cos66 + 6cos46 + 15c0s26 + 10 sten Himioys.

0
1 1. 1.3. cos—
Provethatl——c059+—3c0529—iscos39+~-+00= t_
2 2.4 2.4.6 205
cos?/,
0
1 1. 1.3. cos—
Beplsbs: 1 —=cosh + 13 0520 =222 0530 4 -+ 00 = —E
2 2.4 2.4.6 20059,
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10.

11.

12.

13.
14.

15.

16.

17.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following
. . 1—cosx
Find lim ,._,, —
Prove that the fuction f(x) = x3 — 3x2 + 6 is positive for all values if x = 2.
f(x) =x3—3x%+ 6 aenp aMiysE x = 2 aid GUIE 6T6060T WAISEHD e 6161 1HB3I6)sH.

Ify = (x? + 1)(x +2) find .

y = (x? + 1)(x + 2) aiafl60 Z_Z BTG,

WOHIL] HT6WIH..

N ind
If x = at ,y—Zatflnddx.

. d .
x = at? , Y = 2at etenfled ﬁ HTEHIE.

Find the partial differential coefficients of u = sinifiax + by + cz).

u = sinffax + by + cz) 6@ uUGH UMBEOBIPEMEN BTEWIS.

Verify Euler’s theorem when u = x2 + y3 + z3 + 3xyz.
u=x%+y3+23+3xyz 65 oulor CaBmsdet apsld FRLTTSES.
Write down the rules for maxima and minima.

BUEU®m wBBID WFHAD WwHUYSSTEN B HN6T 61(1DSHIS.

For what values of x = 1/2 is the curve y = 3x% — 2x3 is concave upwards?
y=3x?-2x3 6@ x = 1/2 aTeIDBUTEHI Bosv CHTHE aumeTaImIUWITS RHBEWD?
Define tracing of curve.

GoU{B eIeneTCHT(H sueHIUINI.

If the curve y = x2(x — 1) find its points.

y=x%(x — 1) arlled cusmenBai igsir LjsiToMeniLics SHmemiss.

If y = (ax + b)" then find y,.

y=(ax + b)" @& y,-w0HI| SHTewIb.

Write down the polar equation.

Camewr HMY FLOGILIT(HEHENET 6T(LDHIS.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

5/8_a5/8

Find llmx_m m. LDﬂIJu SHIT60TSH.

3

Find y, where y = I

_ 3 e .
y = G 0 Vp-03 SHITeIs.

3 3
_ -1 (x°ty 6_11 6_11 s
If u=tan (—x_y )prove that x P Y5, = sin 2u.
x34y3 . ou ou .
W)aaoﬂa) X + ya = sin 2u. genr HBIes%.
Find the maxima and minima of the function 2x3 — 3x? — 36x + 10.
2x3 —3x% — 36x + 10 steii3  FTTUSE WBLHOL®H WOBBID WBFAB LSLILSMENS HT6wIH.
x24+1

x2-1
2

— . x“+1
goUB uemenGaTigel FauT® Y ==

u=tan"! (

Trace the curve whose equation is y =

&1 DAL SHTEwTH.



18.

19.

20.

21.

22,

23.

24,

If y = x(x + 3)(x% + 9) find Z—i.
y = x(x + 3)(x% + 9) aiafled Z_Z b HICISD.

_ e 2 3 3 _ ou ou ou _ 3
If u = logifx~ + y°> + z° — 3xyz) show that pln rm t= i
_ e 2 3 3 _ . ou ou ou _ 3
u = loglfx* +y°> +z 3xyz) eledfleL Pl % +5, = riytz T BImI6Ys.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following
Prove that limg_,, % = 1.

lim9_>0¥ =1 e HBIeYS.

Prove that if y = sinifimsin™1x) then (1 — x?)y, — xy; + m?y = 0.
y = sinffimsin™1x) eafled (1 — x2)y, —xy; + m?y =0 et Hmioys.
1 Ju

XY ou ou _1
N prove thatxax ty-- = tanu.

If u=sin~
ay

-1 xty . Ju Ju 1
u = Ssin —ﬁ+\/3_/6[66ﬂ6\) X +yay = 2tanu 6160 [HIMI) .
If u = a3x® + b3y? + 2% where - + % +~ = 1 find the minimum value of v.
1,1, 1
u=a3x? + b3y? + c32% aaflsd Genmp WAL L= 1 sneis.
Trace the curve r = a sin 46.
r = asin46 @ oaumenBaT_enL  auhHe.
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

. Evaluate : wgdiigs: f— dx .

. Evaluate: wginips: fm .

. Evaluate: wsinigs : fm
Af f(2a — x) = —f(x) prove that fO f(x)dx = 0.
f2a —x) = —f(x) stafev fozaf(x)dx = 0 a0 Bmioys.

5. Prove that [2sin” x dx = [2 cos" x dx.

A~ W N -

s T
Jgsin® xdx = [?cos" x dx sien Bpieys.

3
2

6. Prove that fz Ghx)? o dx=Z.
(sin x)Z +(cos x)Z 4
T . 3
R R - st Bpeys.

O (sin x)Z+(cos x)Z
7. Evaluate: wgiil@s: fogsinf’x cos® x dx.
8. Evaluate: wgriGs: [ cosec* x dx.
9. Find the area of the ellipse x? + 4y? — 6x + 8y + 9 = 0.

x2+4y? —6x+ 8y +9 = 0 alendm ool b6 LFLILSTeNe HI6wisb.
10. Find the Length of the curve between two points (x1,y1) and (X2,Y2).

Byeni® Usiteameiedr (X1,Y1) HBHID (Xo,Y2) BeNLLILL  elen6Teusn &6 H6MD  BHT6uIHb.

11. Evaluate: wgtuigs: [, [ (x? +y?) dy dx.

12. Evaluate: w#ini@s: fol fxzz_x xy dx dy.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

3x+1

13. Evaluate: wginiee: fm

14. Evaluate: wginlges: | % dx.
15. Prove that fozlog(l + tanf) d6 =% log 2.
fozlog(l + tanf) do = %logZ sTe BB,
16. Find the area bounded by the parabola y? = 4ax and x> = 4by
Byemi( LJeNeneLIBIGBETT60 y2 = 4ax wigb x> = 4by SILOILEGID UFLILeTE)]| ST6wisH.

17. Evaluate [f(x? + y?)dxdy over the region for which x,y are each > 0 and x + y < 1.
x>0, y=20, x+y<1 e Carpassisr @i L ugsuiss [[(x? + y?)dxdy -sr waiuemu srems.



18.

19.

20.
21.

22,

23.

24,

IfI, = foa x"e *dx,provethat, —(n+ a)l,_1 +a(n—1)I,_, =0.
I, = foa x" e *dx eteiev, I, —(n+ a)l,_; + a(n—1)I,_, = 0 aenn BHmieys.
Evaluate: wginips: [ x™ (logx)" dx.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Evaluate: wgini@s: [(3x — 2)Vx? + x + 1dx.
Evaluate: wglinies: [ = [2logsinx dx.
If I, = fg cos™ x sinnx dx prove that I,,, , = min + m’:n Ly—1,—1 and

1
- om+1

2 3 m
hence show that I, ,, [%4-274.%4_ )

1 m

m
Ly = foz cos™ x sinnx dx eisfled I, = Ly 151 1605 &1 (.

m+n m_+n
. 1 [z, 22 28 om
@oeilsiml [y,m _ZY”T[I-I_?-{_?-{_ +? .
Find the length of one loop of the curve 3ay? = x(x — a)?.

3ay? = x(x — a)? aer&dp aumenaueIuUlls Qm SaTeniuis Beld HTews.

Change the order of integration is [} 2" xy dxdy.

foa féa_x xy dxdy - et Qarens auflngenws orBes LALNGS.
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define primary data.
(LPSHEVMD  HJ6) UMW
2. What are the types of diagram?
QUMTLIL HEHI6  GUNBBHEMONT  6T(LDHIP.
3. Find the mean of the following data. Sipsasewi eleugmhisend@ Fyram oTems.
52.1,47.8,60.9, 56.3, 43.2, 51.7, 63.3.
4. Write the formula for empirical relation?
SigmiLed  (pewBuiledr eUTUILITL QN6  6T(LDSIS.
5. Find the range and co-efficient of range for the following data. 46 , 26,50, 60, 18, 25.
Gl OsmThHHsULLL allouImisEhdd 6iFd LBEBID IFFos) HTemisH.
6. How do you calculate inter quartile range to a data?
BTEOLOTE eMleVHHHMSH 6T6U6NTHI  H6ewTE S| (HEUTUL.
7. What is meant by measures of dispersion?
FHmL  SieTIEN6  6TEIMBTEL 616016017
8. What is kurtosis?
HLEML 66 6T6IMBTE0 6160160 7
9. What are the types of correlation?
QL BBeYs OCB1) CUMBHET 6IGIMBTED 616016017
10. What is meant by regresion?
OHmLiTy CHT{H 6160IBTEL  6T6060 7
11. Define class frequency?
HBLDGSETT  UenTULIN).
12. In a distribution the value of Q3=75, Q;=25 Find quartile deviation.
Q3=75, Q1=25 e1afled &mTeLIOTEN OMVHBHHMS HTCHID.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Draw histogram and locate mode from it. 88 Q®TGHHLILL HeiTen elleuTmisEhHE
HBLDOeUETT LITausbHTe OFeiausllL D auengd. Go¥lld DiHei (PpHH HTewlb.
CLASS 0-10 10-20 20-30 30-40 40-50 50-60
FREQUENCY 5 15 30 35 20 18
14. Calculate geometric mean for the following data.
&6 CETBHSLILL_(H6lTen elalBIsEhdE OLMBGHF FITFTl Hresm.

X 5 6 7 8 9 10 11
F 2 4 7 10 9 6 2

15. Calculate quartile deviation and co-efficient of quartile.
&6 CBETHHBULL(B6iTen aleuImisEhdE STeoomen lle0dbald LOBMID STV alevdHsH0lH (D
AHISNBENBEH BTG,

C.l 0-8 8-16 16-24 24-32 32-40 40-48 48-56
F 5 12 25 35 20 10 6




16. Calculate karl pearson’s co-efficient of skewness for the following distribution.
&6 CBTHHBULL(B6iTen aleufmisEndHE@ STTeOLIWLTF6eN OH(HET CaHT L HOEH(pemen SHT6s.

VARIABLE

0-5

5-10

10-15

15-20

20-25

25-30

30-35

35-40

FREQUENCY

2

5

7

13

21

16

8

3

17. Find the rank correlation co-efficient from the following data.
&6 QBTHHBULL(HeiTen alaIImEEndHE HJ PLBBeYd OB(1pmerd SHTewIsd.

RANK IN X

1

2 |3

4 |5

6 |7

RANK IN Y

6

1 |5

7 |4

3 |2

18. Differentiate between primary and secondary data.
WPHANMVHHTNHGSD STRIL TDHEN60SHHTHGHD 2 _61T6m OHTLTLIn6  61(LDHIP.

19. Calculate the correlation co-efficient for following heights of fathers x and their sonsy.

&6 CBTHHSULL(B6eiTen SILUT LOBBID WH@IHL U 2 WITHHEESH @RLBBeYH OB (pmeld HTewls.

X

65

66

67

67

68

69

70

72

y

67

68

65

68

72

72

69

71

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Draw a less than O gives find the median and quartiles for the following data.

&6 OBThHEHSLILL[BH6iTen alleuImisEHHE 6UeNT HIHLDM]T UNTULLD 6leDJHH EReDL Hlensv OMMILD SHTEOLOT6N

N6VBBLD SIS,

CLASS 0-10 10-20 20-30 30-40 40-50 50-60 60-70
FREQUENCY 8 15 20 25 18 9 5)
21. Compute mean median and mode for the following data.
&6 OEmThBeHslILL(BHeiTen alleufmiaeEnhd@ FImaf SenLBlemev BEBID (WHH HT6ISH.
C.l 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
F 2 28 125 270 303 197 65 10

22. Calculate the mean deviation about the mean and co-efficient of variation for the following frequency

distribution

&0 OamhBaHslul(BHeTen alleufmiseEndd FImaf elevdbsd wBBID FITaf elevds0H1) SHTewls.

STATISTICS

20-30

30-40

40-50

50-60

60-70

70-80

80-90

90-100

NO.OF.STUDENTS 3 8 9 15 20 13 8 4

23. Calculate the first four moments from the following data: Also calculate the values of 3; and ,and comment
on the nature of distribution.

&Bp CBETBHBLILIL(B6iTen eMleuImhibEnd@ (PHV el SHLLSHHMEIHmeNd: HTewids. WoBmId 31 wBpId B,
606)UH  FHT6IINEb.

X 0 1 2 3 4 5 6 7 8
F 5 10 15 20 25 20 15 10 5
24. The following marks have been obtained by a class of students in algebra (out of 100).Find the correlation
co-efficient and regression equation Y on X and X on Y.
BB OBTBEHSLILIL (H6IT6N LOTeRIITHT6 NI hISEHHE RIewih 2 L6l QHTLTL FLoT[HHm6NS
HHDHBHB.

PAPER |
PAPER Il

80
82

85
90

45
56

55 56 58 60 65 68 70 75
50 48 60 62 64 65 70 74
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

2
1. Evaluate: wginiges : [——dx.

2. Evaluate: LDQ)I]IJIjGéB : f#—i-xz

3. Evaluate: wgdiies : [ Vx% + 2x + 5 dx.
4. Write Bernoulli’s Formula.

QuTCerTedluled eUTUILILITL ML 6T(LDHIS.
5. Showthat [, f(x)dx = [ f(a+b — x)dx.
f: f(x)dx = fba fla+b—x)dx aiensd &T_[H5b.
6. Evaluate: wginiGs : [?sinx dx.

7. Evaluate: w@ii@gs : fo% cos®x dx.
8. Evaluate: wgdiilps : [ sin™x dx.
9. Define Length of a curve.

AJHHE BeNHMS MeNbEGHS.
10. Define area under the curve.

ATHP6 DgliLenL_uiled UFLiLeTensl allemdEH.
11. Evaluate: wgini®s : [, f; [(x" +y?) dydx.
12. Evaluate: w&iiGs : fol fxzz_x xy dy dx.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

f 2x+3
x2+4+5x+7

13. Evaluate: wgllleGs :

14. Evaluate: wgdiips : dx.

[ x+1
V2xZ+x—3
15. Find reduction formula for [ sec™x dx.

[sec"x dx —6@ &®HRIBN GHIHD SIS,
16. Evaluate: @inieas : [ x3sin2x dx.

17. Obtain Reduction formula for [” e *x"dx.

foooe_"x”dx —5@ GHBHIBH GHHID CLEIE.



18.

19.

20.

21.

22.

23.

24,

Find the length of the curve 3ay? = x(x — a)%.

3ay? = x(x — a)? —6IhB SUFHH6T BelD HTEwIS.

Evaluate [[ xy dx dy over the region in the positive quadrant for which x + y = 1.
[[xydxdy —eww1 x +y =1 a6t Gam igeil 106mdHT60 LGHuUls 1561 wHNIGE.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

. . ) dx
Evaluate : wg@inips : f—(1+x2)m'

Evaluate: wgiies : Jf; —

1+sinx

1

If I, = [# tan™x dx, Prove that I, + I,,_; = — and hence evaluate Is.

I, = foztan”x dx eteflev I, + I, =n%1 otedl BIHLY, Cosvild oiHe®mbBEH Is WHL HT6ewIs.
Find the area of bounded by the y? = 4ax and x? = 4by.
y? = 4ax wipd x? = 4by QaBiBE @LOW SOLLLUGL UFLIL6TeY| SHTewsb.

2
Evaluate by changing the order of integration fol f: (x + y)dy dx.

2
fol f: (x + y)dy dx QsrensuilLeder auflensd sy LAIIGs.

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
11l SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGM3A Title of the paper : Plane And Solid Geometry

Date : 07.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks

10.

11.

12.

13.

14.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Find the slope of the straight Iine% = cos(0 — a) + ecosf.

é = cos(0 — a) + ecosO eieip CHTICHT_BHEG FMUIO| HT6UIH.

In the hyperbola 4x? — 9y? = 36 find e and its latus rectum.

4x% — 9y? = 36 a1 SIFLTeUMETLSHT € BBID CF6IaIBeID UAUIIBENB HTEIIE.

Find the equation of the asymptotes of the hyperbola 2x2 + 2xy — 3x + y = 0.

2x24+2xy —3x+y =0 o6 SFUTeumenSHT CHTene0H0HTHOBTHHEET FLOGTLITL DL SHTemIs.
Find the distance between the parallel planes 2x — 2y +z+3 =0,4x —4y + 22+ 5= 0.

2x —2y+z+3=0,4x—4y +22+5 =0 e1eti3 @yeii(s ewewIWITEN HoNhiBEHHEG RewLCui 2_sitern
OHTeneVEMRUS  HTENIS.

Find the equation to the hyperbola where directrix is x —y + 1 = 0 focus (=1, —1) and eccentricity 2.
emowid Ay 2 @elwd (-1.-1) wBpd x —y+1 =0 Haw CrTCaT BsE& DiFHuTausmenuisHder
FLOGTUT({H  SHT60IE.

Find the D.C’s of the normal to the plane 2x + 2y — z = 9.

2X+ 2y —z =9 eeiiB FITeN HoNHIBEHHGHCHTCHT(H Hewaulel HTenis.

Find the angle between the planesx —y+z=1,2x -3y +z=7.

Xx—y+z=1 wppo 2x —3y+z =7 6B HNMBIBEHHEG SDMLLULLL CHTemidHend HT6wISb.
Show that the three concurrent lines with D.R’s (1,1,1), (3,2,1), and (1,0,-1) are coplanar.

(1,1,1), (3,2,1) wipnp (1,0,-1) ereti GBTCHT B HewFuNeldein @HBHMIDE 2 DL UIF 616dH BTl (Hb.
Find the equation of the sphere whose centre is (1,2,3) and radius 4.

ewwowid (1,2,3) ouyib 4 616l A ILBEHDHE CHTeNH6H FIOGILITH HT6wIm.

Find the centre and radius of the sphere 3x2 + 3y? + 322 + 12x — 8y + 10z + 10 = 0.

3x2 +3y2 +322+12x — 8y + 10z + 10 = 0 &65i3  FLOGILIT 1960 DOUIDAIID UFHDSUID SHTEmI.
Write down the equation of a general cone.

GalbLll6dl GILITHI FLOGTLTL DL 6T(LDHIH.

VA

Find the equation of the right circular cone whose vertex is the origin, axis is the line % = % =3 and

semivertical angle is 30°.

§=32—/=§ st BHTCHETB s eufwnsayd WBBID Simy QsrEgss Csramd 300 60 GhiTeul L gnlblie

FLOGITLITL_6WL_b  BHT6wIH.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

2 2
Find the locus of poles with respect to the ellipse 2—2 + Z_Z = 1 of the tangents to the parabola y? = 4px.

2 2
y? = 4px a1 LpeusnenSHeT CHTECHTHHEeMT SHiheumisele BUILDMILTEmSHMU Z—Z + Z—Z = 1 616013

BTl L HendH OUTHHEH HTEwIH.
Tracing the conic% =1+ ecos?.

% =1+ ecosO amiblien Fouh IMDIH.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Show that conics Iv/3 = (V3 + cos6) and I3 = 2r (\/§ + cos(0 + ”/3)) touch where 6 = .

V3 = r(\/§ + 0059) wigd V3 = 2r (\/§ + COS(9 + n/3)) 61683 FwlbLilehT FloeT(ha6T O = %
OpTHoemen 6l60idh ST (Hb.

Find the bisector plane of the angles between the planes 2x + 2y —z+1—-0,3x +4y+12z2—-2 =0
which lies in the angle, containing the origin.

2x+2y—z+1—-0.3x+4y+ 12z — 2 = 0 e165i3 Qrevii(p HoNmidbeiT pFHeupluinsgs 6FeosnbCuTSH
@m Fwors el B CHTeudhend HT6wIsb.

Show that the equation x? + y? + 4z%2 + 4yz + 4zx + 2xy + 7(x + y + 2z) + 12 = 0 represents two
parallel planes.

x2+y2+4z2 +4yz+4zx + 2xy + 7(x +y +22) + 12 = 0 a1 F0UTH BT EenemiSHenhiBeT 6160
HTeuoLil.

Find the equation of the sphere passing through the circle

x> +vy%+2z%+2x — 4y + 2z =3,x+ 2y + 3z = 6 and through the point (2,0,1).

x2+y2+z2+2x—4y+2z2=3,x+2y+3z=66aam e Lid (2,0,1) uysitefuisd Cammensaen FLoamLITH
BHTE0I5.

Show that the second degree equation

x% —2y% 4+ 2% + 4yz + 2zx + 6xy + 2x — 10y — 10z + 21 = 0 represents a cone. Find its vertex.

x2 =2y +z2+4yz+2zx + 6xy +2x — 10y — 102+ 21 =0 eehi3 FoamUT(G Salbilsr @mUly FOGTLTEH
oleor Bmewill. Gsvid 2 FH LeieMenuids ST,

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Show that the locus of the point of intersection of perpendicular tangents to a conic is a circle or a straight line.
e oIlINGE el Lwraidl @m ChTEHM 1960 GlFsvabBUTH DiHei BWlLTNS CFhmIGHHHTH

O 1985 0sT6TTEHD 6Te0t  SBmemLi.

Prove that the locus of the poles of all normal chords of the rectangular hyperbola xy = c? is the curve.
BloLTenSUlsi SHimeud 6T6060T GHTEHIOWITET BTeNIHE OFcials HHLTaIMMLSH Xy = c2 stan BepLd.
Show that the equation x? + y? — 2z2 — 3yz + zx = 0 reoresents a pair of planes through the origin.

x%2 +vy%2 =222 —3yz+zx = 0 a3 FHUTH BJemIB HeMEISeT aufTs QFsdeID ater BiepLd

Find the equations of the sphere which pass through the circle

x2+vy%+2%—2x—4y=0,x+ 2y + 3z = 8 and touch the plane 4x + 3y = 25.

x+2y+3z=8aam somb x> +y2+2z2—2x—4y =0 aeemid e Ld euflurs OFsmred GmTensae
FLOGTUT(H  SHIT60I&b.

Find the angle between the lines of intersection of the cone 2xy — 2yz + zx = 0 and the plane x + y — z = 0.

x+y—2z=0eam Honwd 2xy — 2yz +zx = 0 6160iB FnlbLjd O 19HOHT6NTEHLD CHTEMSHMBHDH HTEMIH.

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
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10.

11.

12.

13.

14.

15.

16.

17.

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Find the angle between the plane and the line.

HNHHBBHGID CHT 19BH@GHID @ewL (L L GHTewID HT6wIH.

Define skew Lines?

auenywiml: Ffleurern GomTHH6iT.

Find the equation of the sphere with centre (1,-1, 2) and radius 3.

(1,-1,2)smoWIDmEe) D 36Ul DYTIOTH 2 6iTen GHTemIdHd6i FLOGILITL DL SHT60IHb.

Find the centre and radius of the sphere x* + y? +z% -2x -3y +4z +5=0.

X2 + y2 +7% -2x -3y +4z2 +5=0 616013 CHTWIHSH6H GMIOWID LOBBID UTHEWEH  SHIT6wT.

Define Cone.

FalD6DLI  6U6MTUIMI.

Define Cylinder.

2 _([(HED6T 6IGILIENS UENTUIN.

Define Curl of a vector point function.

CeusL i Leiell Fmyilen spBdlenuwl alenFULIm).

If O(x,y,z) = x* +y? +z° then grad @ at the point (1,0,-1)

D(x,y,z) = x> +y* +Z2 aialsv (1,0,-1) siteiuiLsalso grad @ -enws smewics.

State Green’s theorem.

sifleirery CHBMHEWPH 6UEMTUIM.

State Stokes’ theorem.

eBLTHe CHBBHMSB FnlIsb.

Find the equation of the plane through the point (1,2,3) and Parallel to the plane 4x + 5y -z +y-47=0

4X + By -z +y-47=0 e165i3  HenHHBE& ememiimengid (1,2,3) sreiim Lsitell auflGul QF60608 Fnigui  FHergd 6o
FLOGTLITL_6ML  &IT6001&b.
Prove that "2;3 ===

% is parallel to the plane 4x + 4y -5z =0
x—3 _y—4 _z-5

y—4 _z-5
3
= ot BGamp 4X + 4y -52 =0 a1 HeNHHBE RenenTUITENSHI FIOIUTL 6D BHT6NIH.
PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

2 3

Find the image of the point (2,3,4) under the reflextion in the plane x -2y +5z=6
X -2y +57=6 e HenHHev (2,3,4) erenim Lsitell LIrHUeIHHT60 DiHent LNDLID HewiBLIG.

Find the equation of the sphere with centre(6,-1,2) and touching the plane 2x —y +2z -2=0.

(6,-1,2) enws emwowiorsayb 2X —Yy +2Z -2=0 61653 HeNHemH OHTHID CHTewiHH6i FOMUTEH HTEW0ISD.
Find the equation of the cone whose vertex is origin and base the circle x=a, y? +z* =b?

y2 +2% =b? 61608 eIl L GHemd gl Liomdsalid (0,0,0) enwl 2 FFI LsiefNlwnsad Q&Bmewi gwnldLi6r
FLOGIUT({H  SHIT60IS.

Find the unit normal vector to the surface x> —y* +z =2 at the point(1,-1,2)

X2 —y* +z =2 a16ip HondABE(1,-1,2) a1 Usitafulled QFRBHT G ievd SHensulensn &HTemib.

Evaluate [ f.dr where f= (x*+y?) i + (x> —y?)j over the curve y =x* joining (0,0) and (1,1)
f=(C+y? )i+ (XY )j wbmd Y =X* etem sueneeusny 2 e w (0,0) wimid (1,1) sy ysitedassit
@ewewupd eteflsd [ f.dr - &1 wHliewL HrewIs.



18. Find the equation of the sphere passing through the points (0,0,0) (0,1,0),(1,0,0),(0,0,1)
(0,1,0),(1,0,0),(0,0,1) eresi3 Lsitemen euPuited OFevevid CHTMHI6I FIOSIITEH HTEWIS.

19. Find the directional derivative of ® = xy® + yz* at the point (2,-1,1) in the direction of i + 2j + 2k
(2,-1,1) eweiip ysieMuiLsg @ =xy? +yz°  eeiip amjing i + 2j + 2K o6 Henaulsd Hens suns6aHp
SHITCO0T .

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

y+9 z—10 x—15 y—29
— = and =
—16 7 3 8

20. Find the shortest distance between the lines "3;8 =

equations of lines of S.D.
ﬂ _ w __z—10 d x—15 _ y-29
3 -16 7 3 8
WaFAp CHT 196 FLoGTUTL emL&  Hemr(BLg.

= % and also find the
B CaThHEmHHMLCW IFFB HMTHMSH HTewISH LOBBID

21. Find the equation of the tangent plane of the sphere x? + y* +z° -4x -4y -4z +10=0 which are parallel to the
plane x- z =0
X- 2 =0 e160B  HeNSHBEG Sevemiwmen X + y2 +7° -4x -4y -47 +10=0 616013 GHTEMISHHBE GUMTWILILIBLD
OaThH HendhHemend SHenrBLilg.

22. Show that x* — 2y* +z° +4yz +2zx +6xy -12x -10y -10z +21=0 represents a cone .Also find its vertex.
X2 — 2y2 +7° +4yz +2zX +6Xy -12x -10y -10z +21=0 616513 FLOSLTH FnldedLl GHBSBGD 6160 HBINNE LOBHID
DIGHT (pemewIen] FHemrBHLILG.

23. a) Show that Curl(r" r) =0 (b) Show that div(Curl f) =0
aNCurl (" r) =0  eten Pmieys.
ap)div (Curl f) =0 s1enr Bimieys.

24. Verify Green’s theorem for the function F = (x? + y?)7-2xyj where the curve C is the rectangle in the
XY — plane bounded by y=0,y=b ,x=0,x=a.
Sfarat CepuHms F = (X2 + Y2 )T-2Xy] asip devsws sryilibe sfumss. Bueg C asug XY
senbHeo Yy=0,y=b x=0,x=a e60iB OF6IeIBIDTELD.
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PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Find a real root of the equation f(x)=x*—x-1 = 0.

f(X)=x>—X-1 = 0 61681 FLOGHILITL 19651 GLOUI (PEVSHMSE  SHITEHIb.
2. Write the Newton Raphson Formula.

B L 65T griger eumuIlILm DL 6T(DHIH.
3. 3.Define the operator A, u, 6, E

A W, 6, E-audlul QFuwiellsemen euenyuwinl.

Y
Prove that uz‘(54—+4) st L.

5. Write Newton’s forward difference formula.
Blul Lefledr (pedt Coumum_ B eumWILILTL 6ML  6T(LDGISH.
6. Write Lagrange’s interpolation formula.
u&BITehdlullen @emLFOFHEBEL UTUILILITL DL 6T(DHIS.
7. Write Newton’s backward difference formula to compute the derivative.
aumauih srewr Bl Lefen e Geumium (B euruiiumLenL 61(SHIH
8. When we use Newton’s divided difference formula to find the derivative.
aensUih Srew Bl Leledl a@GHHd Coumium G suriiumenl sTOUTS LweTUBSHSHICuTD?
9. Write Newton-cote’s formula.
BulLer - Gasmied sumWIOLTL DL 61(1DHIS.
10. Write Simpson’s 3/8" rule.
Agean 3/8" alFemul 6T(DHIB.
11. Express x* + 3x*-5x% +6x -7 in factorial polynomial.
x* + 3x3 -5x% +6x -7 — o, HMrenlll QUmBS ULVIBINILGCHTmaILTE GouellILIBHHIS.
12. Ify1=4,y;=12,y,=19 & y,= 7 find x.
V1= 4,y3=12,¥,=19 & Y= 7 e1atled X-0d HT6wIH.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Find a real root of the equation f(x) = x> - 2x - 5=0
f(X) =x3-2X -5 =0 616iB FLOMILT 19601 GLOUI APEIHMBS BIEHID.

14. Use Gauss Elimination to solve 2x +y + z = 10, 3x + 2y + 3z = 18, x + 4y + 9z = 16.
2X+y+2z2=10,3x+2y +32=18, X + 4y + 92 = 16 61603 FLO6ITLIT_6DL HTENI6H [HHIH6D
algenul LWeTLUBRSHS Hidbs.

. 1 1 1
15. Sum to n terms of the series +
1.2.3 2.3.4 3.4.5
1 1

123 ' 234 345
16. Using Newton’s forward difference formula,find the sum S, = 13+2%+3%+.. +n® .

B Leflenr (st Coumiumt (B euTWILIUTL DL LIWeTLIBE S Sp= 134+2%+33+.. +n® —ain FL_(BHOBHTNDHD BT,

+ ... o3 OsTLfler N2 _miny euenguieomen gl BHOBHTMHS HTEWIH.



17.

18.

19.

20.

21.

22,

23.

24,

The function y = sin(x) is tabulated below

X : 0 z z
4 2

y=sin(x): 0 0.70711 1.0.
Using Lagrange’s interpolation formula,find the value of sin(% ).

CoBammiul DI L auenewidh @605 TehFullell Rewl FOF®HaEed eUTUILILITL 6oL uma&u@&,g,sin(g)—eﬁ LML

HIT60018b.

Given the following data,find y'(6) and the maximum value of y

x: 0 2 3 4 7 9

y: 4 26 58 112 466 922

GuoBamplul I Lalemenisd, Y (6) wBpid Y-61 IOL® 10glIenLs SBTemib.
Evaluate | = | fol e**Y dxdy using Simpson’s rule with h=k=0.5.

h=k=0.5 aiesfled Fibgeiier elgenus LWSTLIGHI), IfoO1 e 1Y dxdy-eir Wl Sremis.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Solve the following system by Gauss seidal method.

10X — 5y — 2z = 3;4x — 10y + 3z = -3;X + 6y +10Z = -3. 61653 SIMLOLINLI HToTD 61560 (LPEHBEMLL
UweTUBHEH HiTdbd

a) Find the n" term of the sequence 1,4,10,20,35,56...Also find 7" term.

1,4,10,20,35,56... sty QL euflengulledt N-Sueugkl 2 mIlenUUWD, 7- pouH 2 WBILeDUUD SHT6mIH.

b) Prove A = %62+6 /1+ % oTer ML,

Values of x (in degrees) and sin(x) are given in the following table:

x (in degrees) : 15 20 25 30 35 40

sin(x) : 0.2588 0.3420 0.4226 0.5 0573 0.642

determine the value of sin(38°).

GoBsmPi I Leaumeanisd, Sin(38°) — mé sreams.

b) By using Lagrange‘s inverse interpolation,find a real root of x°+ x — 3 = 0 given that the root lies
between 1 and 2.

0B ITEhAullenr GBTOTBH QWL FOFHBL UTUINILTL DL LIWLeTUBHS, XX +x-3=0 66013 FLOGBTLITL 19 63T
QU1 PVSHMBHEH HTEWI.PEVTH 1-H@GID 2-HGHD ReMLUled 2 _6iTen).

The population of a certain town is given below. Find the rate of growth of the population in
1931,1941,1961,1971.

Year X : 1931 1941 1951 1961 1971

Population : 40.62 60.80  79.95 103.56 132.65

(in thousands)

Comanpii o1 Leuenemiuien Hyedledt Lig,1931,1941,1961,1971 syalur eu(pLBIBEDHEG LDSHH6I
OpTemauilen eeiFd eldHHemdHd HTEwIH.

Evaluate | = foéﬁ dx using 1)Trapezoidal rule i1)Simpson’s rule.
gfleusd ald wBmID Fibgeierd eldenw LweLIGHS | = ffﬁ dX —651 A IHLIG  BT6TIS.
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Solve: giés: p? —5p + 6 = 0.

2. Solve: gités: p = sin(y — xp).

3. Solve: girgs: (D°—3D°+4)y=0.

4. Find the particular integral of (D*—2D + 4 )y = e*sinx.
(D?*-2D +4)y =" sinx —ar &miy Sroweaus srems.

5. Define Legendre’s linear differential equation.
QevsgmentLiT Gmiflw UM &S 018 () FLOGTUTL ML UGN

6. Define total differential equation.
QW um&s6SL) FaTUT(H TETLMS aIEDTLITI.

7. Eliminate a and b from z = ax+by+a.
z = ax+by+a eteim FeTuT pedlEEG a LHMID b &0 K5 EGs.
Solve: girés: p+q X+y

= 0.

3z
6x26y

10. Find the partlcular mtegral of — - 2 = 2e?*,

0%z 83z
ax3 0x2ay
11. Write the condition of integrability of total differential equations.
QYU ums&6sL swaTurligar Qaramsuilipnarsar sl GLUUTL L (LS.
12. Define complete integral.
QU Qsremsui[D faTLms aEDTLD.

= 2e%* eeim swerurige iy Simes STems.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

13. Solve: girga: xp”—2yp + x = 0.
14. Solve: giés: (D*+2D+5 ) y = xe*

15. Solve: girés: ng); + 3x 2dy+ xdy+ y = x + logx.
16. Solve: girg&: p(1+g) = gz.
17. Solve: gir&a: 0%z - 0’z _ COSX €0S2

' ' T Ox? oxdy y.

18. Solve: giga: (y>+yz)dx+(xz+z2)dy+(y>—xy)dz=0
19. Find the general solution of px + qy = z.
px + qy = z —er QUTEIS HiTeneus ST,
PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Solve: dirda: x — yp = ap?.
21. Solve: gités: (D3 — 3D? +3D-1)y=xe* +e*.
22. Solve: diréa: (5+2x)2d 2 —6(5+2x)2+ 8y =6x.

23. Solve: girés: z2(p?x*+ ¢%) = 1.
24. Solve: gitgas: (D3 + D?D'— DD'?> — D3 )y = e*cos2y .
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

=

Find L (t")
L (t") — o snemis.
Find L (cos’t)
L (cos’t) - &g memis.
- - S
Find L™ (5o
Lt (2525_8 ) - & STEWIS.
4. State Lerch’s theorem.
Gleire CaNMEHMS vl
Find F* (e™).
F(e™) - o sremrs.
State the Modulation theorem of Fourier transformation.
Sgfwir 2 morhnsdler uamGupmns Canhmsdlemer sTug.
Find V§ if § = x°y°z at the point ( 1, 1, 1).
¢ =X’z etefled (1,1,1) erevim yeraflufled Vep -g ssmomorss.
8. Define Solenoidal vector.
umieunm GleusLTenr eUemTWmI.
9. Define line integral of a vector point function.
@ GeusLr yetefled erllear CrrsCar® Caramasuwi( suemmwum.
10. State Stoke’s theorem.
GLTEe CHNMEmS Sn .
11. Evaluate : [, e~?sin3t dt.

[ e~2tsin3t dt - e LY srewis.

no

w

o

S

~

o

12.1f F=zi+xj+yk,prove that curl curl F =0.
F=zi+xj+yk eafled curl curl F =0 eeor flem1d.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. Find L (t?sinat).
L (t?sinat) - g smewrs.

. . 2524 55—4
14. Find the inverse Laplace transform of -
§3+454=25s
itk Lk 60T HEMELESLD GUTLIVTEN 2 (HLITMMSMSS SHIT6utTH
s3 +SZ—ZS 5 ED @ MMSH605 -

x?%, |x| <a

15. Find the Fourier transform of f(x) = { 0 x| > a
fx) = {xz' Xl <a g "y AWt 2 HUTHNSMSES ST6UTs.
0, |x| >a .



16. Show that F = (22+2x+3y) T+ (3x+2y+z) j + (y+2zx) k is irrotational.
F = (Z%+2x+3y) T+ (3x+2y+2) J + (y+22X) k stetim QeusLmit @ spnfunm QasLri serd s (.
17. Use Green’s theorem in a plane to evaluate gﬁc (2x — y)dx + (x + y)dy where c is the boundary of the
circle x*+y? = a% in the xoy plane.
Q@ smsSnsrer Sifar Cannsmsts LweTLO S gﬁc (2x — y)dx + (x + y)dy - & wdlemu x>+y? = a°
6T6OTM 6TEUEMEVSGL UL (B X0y SHeTHdled STeniss.
18. Using Laplace transform solve y/(t)+y(t) = 4 e' where y(0) =0, y (0) = 0.
Yit)+y(t) =4 €', y(0) =0,y (0) = 0 eistim sLaTUTL oL TiITaD 2 HUIINSMmSL LUSTUGSES Siés.
19. If F = (3x%+6y) T— 14yz j +20xZ’ k, evaluate ¢ F . df from (0,0,0) to (1,1,1) along the curve C given by
x=t, y=t, z= £,
F = (3x+6y) T— 14yz j +20xz° k, steuflsd (0,0,0) sdwia (1,1,1) eusmry x=t, y=t* z=t°
steerm euemereueny C euflGw ¢ F . AT wdllienus sremrs.

PART — C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. (a) Prove that [" t*e~*sint dt = 0.

(b) Find L (=255,

() fooo t3e~tsint dt = 0 - eeur fElemd.

(b) L ( sintht
21. Using Laplace transform , solve y" —4y + 8y = e, y(0) = 2 and y/(0) = —2

y!' —4y + 8y = e, y(0) = 2 wimyid Y(0) = —2 eTeTm SLETUTL L mlieTad 2 HUTHNSMS LTRSS &iés.

) — SIS,

42 <
22. Find the Fourier transform of f(x) = {1 xO‘ llii ; 1

2 x| <
flx) = {1 xO' ||i: ; 1 sTeTUdlerT . flur 2 (HLTHNSMmSE Sreus.

23. (a). If 7 is the position vector of the point (x,y,z) with respect to the origin , prove that V(") =nr"?F
(b) Find the value of ,sothat F = Ay*z2 7T—4x°2? j +5x%* k may be solenoidal.
(a) 7 starLgl oy dlereflepwi QuTmSS! (X,y,z) sterm Letaflfler Hlene@eusLmi staflsd V( r" ) = n ™ 7 eteor
blerL.
(b) F=2Ay*z2 T— 432 [+5x% k eiaug) @@ umieumn QeusLr asfle 1 wlmus smemis.

24. Verify Gauss divergence theorem for F = x*7T+y?j+z% k where S is the surface of the cuboid formed by
the planes x=0, x=a, y=0, y=b, z=0, z=c.
F=X’T+y*j+2°k ooné Qamemi® smad umie] Ceimsms sluriés. @mig S asiug x=0, x=a, y=0,
y=b, z=0, z=C 6T60TM SETEIHETTE 2 (HEUTEN &H6UrS Gl&EleISLMGLD.
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IV SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGM4C Title of the paper : Differential Equations

Date :07.05.2021 FN Time : 3 Hours Maximum Mark:75 Marks

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Solve : &ids : X2p*+ 3xyp + 2y* = 0.

Solve; giées : p =tan(y — xp).

Solve: &idas : D* +5D + 6 =e* .

Find the particular integral of (D?+ D +1 )y = x*-

(D?+ D +1)y = X* et6iip UMBHOBAY FLOSTUTL 19651 G L STeneud HTemis.

Hwbnh e

2
5. Find the complementary function of :lx—’z' +y = tan(x).

dzy
dx?

6. Find the complementary function of 3x?

+y =tan(X) 6B eUBEOHWY FLOBLITL 196N BILILIHSTEN6ND HT6NTS.

d’y dy
2 xLt+y=x.
dx? dx y

2
3X2‘;x—32/ +Xz—z +Y=X 66iiB UMmBHOHLY FLOGILTL 196N HIFLILIGHSHTeneUd SHT6NIH.
7. Solve: Siés : yzdx + zxdy + xydz = 0.

8. Define complete integral.

PRSI TenaN  6UEDTULIM.

9. Solve: gids: X°p +y°q = z°;

gm0 L2590t 0%
10. Solve: &iba : 2 P +5 52dy 2 57 - 0;
2 2 2
11. Find the complementary function of 2= + 22 -6 22 = ycos x.

0x2  0Oxdy ) dy?

3%z 8%z 3%z _ . . L e e . .
ﬁ-l- 2x3y -6m—yCOSX6TGIﬂ[B UGS auensH0H(1) FOMUTLIQET BIFULSHSTeneudh HT6msb.

12. Find the complete solution of p(1 + q) = gz.
pP(1+Q) =0z 1B UG UDBHOBAY FLOGILITL 196 (LPIQSHSTENEIS  HTEmISH.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following
13. Solve: gidas: y = 3px + 6py°.
14. Solve: gidbs: (D?+4D +5)y = e* + x5,
15. Solve: ibs: izc—};— 5 Z—z + 6y = e” cos 2x.
16. Solve: sisas. yz log zdx —zx log z dy + xydz = 0;
17. Solve to find complete solution for z° (p?z* + ¢?) = 1

(P2 + ) =1 et LGS AUMBHOBAY FIOHTUT Q63 (LPAPSHBTENEID  BHT6HIb.

18. Solve: giss: z=px+qy ++/1+ p? +q2.

4%z _ 4%z 8%z _ p2x+y
0x? oxdy dy? )

19. Solve: Sidbas:



PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

L dy d
i) =~ - ==

20. i) Solve: &idas : y—2px =tan™ (xp?).

Xy

dx dy 3_1-;
.. dzy

21. Solve: Fidbs: 2 ty= sec(x).

. .. . _2d% dy -
22. Solve: Fids: X = +4xE+2y—sm(Iog X).

23. Solve: &ids: (X°—yz)p + (p> — z2x)q = 2° — Xy.
24. Solve: giss: (D° + 2DD + D?-2D-2D") z = sin (X +2y).

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204
APRIL - 2021 SEMESTER EXAMINATIONS
IV SEMESTER - B.Sc., MATHEMATICS
Paper Code : UGM4D Title of the paper : Integral Transforms And Fourier Series

Date : 08.05.2021 FN Time : 3 Hours Maximum Mark:75 Marks

=

8.

9.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Define Laplace transform.
6UMLIGVTETD 2 (HLOTBMBHENSH 6U6DT WM.
1

Find L [t_f] — 61 DAIMLIG BHTETID.

Find L[Sint — Cost]? — & Ww&lIHLS HT6wH.
Find L[e™%¢] — &1 w&lienud sTemis.

; -1

Find L [(5+1)2
State the parseval’s Identities of Fourier transform.

Sflwir o @ orBpldaTer | .LTFalsd SIenLWLTEMTRIGm6N HHaldHs.

Prove that F[f(x — a)] = e'® f(s), where F(s) = F[f(x)] is Fourier transform of f(x).
Flf(x —a)] = e f(s)— aon Bmieys. @m@ F(s) = F[f(x)] steug . .yfwir o muorsporgtb.
State the Dirichlet condition.

QLTFGs0L. — 601 [BHILIHHEMNHENET FnDIsb.

In the Fourier serious f(x) = % ayg + Yn-1(a, Cos nx + b, Sin x), (0,2m) find the value of a,.

]— &1 AIeHLS HTEWIH.

flx) = % ag + Yno-1(a, Cosnx + b, Sinx), (0,2m) eenip ..ufwir QHTLMed a, -6 wHI] wrg?

10. Find the Fourier cosine transforms of f(x) = e™2*.

Sgfwir cosine o_mearsasmse f(xX) = e72* -6 sTams.

11. State convolution theorem for Fourier transforms.

Wwoisd CabmHme T 2 HOTBBSHSE 611HSHI%.

12. Define even functions

t
13. Fine the Laplace transform of f(t) = {8

R0 QULenLUUenLF FTTenU eUenJULIml.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

2 whent >a
,whent > a
, t>a

t>a 6letllsl @H6I 6UMLIGVTEND 2 (HLOTBBEHENS  BHT6NIH.

fo={"

. e—at _o—bt
14. Find L[f] - &1 WHIMLE BT,

15. Find L1 [

16. Using convolution theorem, prove that L1 [

S+2
m - 601 LD@UGU)IJEB BHTENIS.

P3(P2+1)] - + Cost — 1

apidls (convolution) Gspbsmsi LwsLGSS L1 [ + Cost — 1 -emw Hyieys.

(P2+1)

17.Find a, & a, for f(x) = x(m—x)in 0 < x < 2m.

fX)=x(m—x) 660 <x <21 @Lés a, &a, sis.



18. Obtain a Fourier sine series for f(x) = e* in the range [0, ]
[0, ] @ewLGeuellulsd f(x) = e -ai ..iyflui SINe OHTLT Hrewics.

19. Find the complex Fourier transform of e ™.
e ™ -6 H6ulIl] elenidbeMen . .Ml 2 _(HOTBBHNS HTE0IH.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. State and prove derivatives and integrals of Laplace transform.
eoTlienmery GFwevTBrlenuwids CsTemti(h auemasui® BB CFHTemsuih 611pd Hnieys.

21. Evaluate : walips:
ML ((Pzif)z(;ﬂ))
(i) 17 (55s) -
d

2
22. Solve : =2 +y = t Cos2t,t > 0 given that y = X = 0 when t = 0.

2
%+y= t Cos2t,t > 0 e1603  &FLOGITLITL 6ML yzj—iz 0,t =0 a3 PUbHMMEGLUL({B &SiThb.
0 -n<x<0 1 1 1 1
23. If f(x) = { rove that — + — + —+...... = -, also deduce that
f) Sinx 0< x<7Tp 1.3+3.5+5.7+ 2
1_ 1,17 _n2
13 35 57 4
_ (0 —m<x<0 1 1 1 _1 111 _ =2
f(X)— {Slnx 0 < x<n6‘l6‘0ﬂ6\) E+E+§+“”"_2 (SLDglllD 13 3.5+5.7 e =T
61601 [HIBIe)] 5.

ax +e —ax

24. Find the Fourier Sine and Cosine transform of enx—_nx :
et —e
eax +e—ax

e X —e —TTX

601 ..y fwir Sine w@mid CoSine 2_HTHBBHms HTewis.
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define a group.
@&6VD  SUEMTUImI.
2. If Hisasubgroup of G, define the index of H in G.
H etatigl G- a1 2 1 @evid elatfled G- 60 H- 601 GMIUI_ B elewtienemids HTemib.
3. Define a normal subgroup of a group G.
G o163 @ GHevhdei @ CHTMD 2 I GHvHwd alenTUIN].
4. Define the kernal of a group homomorphism.
RMm GHVHHET QFWIEL TBTH CHMTHHeV6 2 I HHenal aIeDJUWIB.
5. Define an integral domain.
Q(H 616001 SDIJHIBHIHEND 6UHTUITI.
6. State Cayley’s theorem.
Cauiell GHBmHMS 61(1DSHIS.
7. Find the orbits of the permutation(

(1 23456
6 54321
8. If Fis field, prove that its only ideals are (0) and F itself.

F aieiugl @@ &enmb eafled F- air firomiseit (0) wmmid F o G6w eten  Hlmieys.
9. Define a Quotient ring.
Q(H FF6Y 6UMGITUISHENS 6UHTUITI.
10. Define a maximal ideal of a ring R.
R o163 @@ eusvenuisdlen LLUGLIM FTodhend euenIuIb.
11. Define a Euclidean ring.
QM WoHeliguisl eIememTSHemad eUenTULIDI.
12. If U isan ideal of R and 1 € U, prove that U = R.
U sitiugl R e & wppd 1 € U eailed U = R etenl Himieys.

123456)
6 54321/

)Glst'nm alflengd LOTBBSHHT QHBHEGHM6NSH  HTENwIH.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. State and prove Lagrange’s theorem.

Glevasgreiiedullsl CHBBHMS 611LFH BIBIeYS.
14. State and prove fundamental theorem of homomorphism.

CFweoTlendsTen SlgliLienL. CHBBHMS 61108 HimIeys.

o(H)o(K)

15. If H and K are finite subgroup of a group G of orders 0(H) and 0(K) respectively, prove that o(H) = K "

H wpgid K seiuenr G 616iB @) @GHeubHeil (DIgeyeiTen 2 I @evkibsll. SiHe Blewevlomissit (penpGui 0(H)

o(H)o(K)

wpmd 0(K) eeflsd o(H) = Y

61601 [HMI6)] .



16.

17.

18.

19.

20.

21.

22,

23.

24,

Let @: G — G' be an onto group homomorphism with ker @ = k. Show that k is a normal subgroup G.

?:G - G aeiiug GFweLIpmB TBTS CaMiTeHeHs Ker® = k. k aeiugl GhiTend o I @60 616 Hlmieys.
Show that the ideal A =< aq > is a maximal ideal of the Euclidean ring R < a, is a prime ideal of T.
Frauewenuid A =< ag > eeiUg Gl BUOLUM FTod R © ay eleiughl wdbedigulss elenenuid R-61 usm S

61601 [HIMI6) .
Show that a finite integral domain is a field.

QM (LPIYRY6ITEN 61601 DTHIBLD H H6NID 61601 [HBI6YH.
Let G be a non — zero element of an Euclidean ring R. show that a is a unit in R iff d(a) = d(1).

G aieiiugl Wabelligwisi el L HFHer Lemedluid @eveom o (BLIL| 6l6iIdk. a eleiligl R-601 oi60@ 616ved SHbHT60
wBmId @wmbsreo I GEw d(a) = d(1) s Pues.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Let G be set of all 2 x 2 matrices (? Z) where a, b, ¢, d are real numbers, such that ab — bc # 0 prove that
G is an infinite non-abelian group under multiplication.

G eleiug) (Z 2) oT60I  DiemehHHI Dlewlidbeledr Hewid @miE a, b, c,d elsilen GouiGWswIseT GLogvid

ab — bc # 0. G eeiugl OUHBHMeVE QBTIB @ (WPIgalsveoTd SILTEIWIET DILEVTH GH6VID 616Nl 1316,

Let @ be a homomorphism G onto G with kernal k. show that% =G.

O aeiugs G wBpd G 56 BMLCWL e o HTBBL 2 Uam K srebs. %E G eten Bmioys.

Show that S5 is a group with respect to permutation multiplication.

aflens TBEI OLUmBS6N LIy S3 @ G60WD 6160 [HInIes.

Prove that every integral domain can be imbedded in a field.

6IbHOEUT[H 61601 DTHISHMB @H HONHHEL UHHS (PIQUID 6T6ml [HmIeys.

Let R be a Euclidean ring and let A be an ideal of R. Prove that there exists an element a, € A such that A
consists exactly of all agx as x ranges over R.

R aisiug wdbefliguisir euemenwid A eleiiig R 61 g o, A eteiug x spengdl R Coupiupio Gung
HOLEGD ADMBHH ApX Hewem L BO CETeWIL @ HewioTd SHBESLTHBI Ay € A 6163 @ ML

BmBGID GTEImI HBI6)H.
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10.

11.

12.

13.

14.

15.

16.

17.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Prove that the relation f(X N Y) = f(X) n f(Y) need not hold.

fXNY)=fX)NfY) amibd 2 mey sflmeargeoen s HMies.

Prove that the set of all irrationals is uncountable.

ANHHUPMT 6TTNHATNEHT HEVUILD TR &S EHSHFH6V6V 61681 [HMI6)| 5.

Define Cantor set.

CHEIL] HUHEMG 6UMIIIMI.

Prove that {|s, |};=;converges to |L|,if {s, },;.—; conveges to L.

{snln=1, L -2 Cor68 eerEADE aaie,{|s,}n=;, L-8 Cpréd eGhESDsl aar Hinieys.
Give an example of a sequence {s,, };r—; which is not bounded but lim,, _,,, %" =0.

{Sn}ffﬂm&rugj eurLUmm), limn_m%"o 61607 SIMOUILD QBT (5SS 62(h 6THSHSGSHTL(H &(1H5.
Define converges conditionally.

B UBSMSTLL ST sXHRIGD GBILsnT susmuwm.

IfY._; a,, is a convergent series then prove that lim,,_,., a, = 0.

Y1 An & QBRGW QSTLT s1allsy lim, e, a, = 0 651 BImisy .

State Root test.

PVEF CETHMETI I 1) 6.

Test the convergence of the series ) ;—1 x? :

n
Ymq = STSOILD SUTsEWT ey HEIBMSS CaTdlHs,
n

Define non-decreasing function.
(HEmmeuNm FTTenU susnIw.

Define a metric space.

wimiy Qeued eusmrwimy.

o 24 .
Find lim,_,, );Tz 0 HT6EIS.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

Show that the countable union of countable set is countable.

6TEU0TEOUTIL_ 5 5SS S60TMIGEN60 616060 5H&ES CEJLIL 6T6u60NL $&55S 6T6rT ST (HS.
Show that the limit of convergent sequence is unique.

QRGRIGD QHTLIFlET 6TeLEN6L 6R6TICH ERETMISTE 6160185 ST (H.

Show that every convergent sequence is bounded.

@6U06UM([F RBHRGD QST (HD QUILDLEMLUIG| 6165165 SHT6orLil.

If 0 < x < 1,then prove that ).>_, x™ converges to i

0 < x < 1et60Ml6L, Yoo x™ sTsHILL Qg,m_ljojlﬂsm&%x -d% @(HRIGLD 6T6uT HMI6)S.

State and prove Comparison test.

ST \h& Carsemnamsnw sl HMI6Ys.



18. Let {a, };—1be nonincreasing of positive numbers. If }.°_, 2" a,»converges, show that };_; a,converges.
{a,}n—16T60TLG) D6MS cTETOISEMN6T EUNMTTASTLI 616018, )0 2" Arn @HRIGHMS 6160160, Y1 A, RHRIGLD

61601 HIMI6) 5.
19. Let (M, p) be a metric space and a € M.Let f and g be real valued function defined on M.
If lim,_,, f(x) = Landlim,_,, g(x) = N,then prove that lim,._,,[ f(x) + g(x)] = L + N.

f womIb g eTesTue wWMliLQeuel (M, p)-60 eusnFUMISSILLL QoW WEILL WIS STHLSET LOHMID
a € M.Guoad lim,_,, f(x) = L wmmid lim,,, g(x) = N, eteolev lim, [ f(x) + g(x)] =L+ N
eT6u1 HiMI6)| 5.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Show that [0,1] is uncountable.
[0,1] eT6tor6mNL_ & & 5856060 6T60d SHmevorL.

[ee]

21. Show that {(1 + %)n} 1converges.
n=

1\"” - . .
{(1 +;) }n=1@@,rm@m 616018 SITevoILI.
22. If {a, };>—1is a sequence of positive numbers such that
@a =2a; =a, =a,4 1 = and
(b) lim,,_,, a, = O then prove that the alternating series ¥%_,(—1)"*'a,, is convergent.
{a,}n—1516ug (Esnas stsmmamst s QL.
(s a; =ay=a, =apyq =, OOWIE
(o) limy, 0 @, = 0 s18f5 X2, (1) ', XBEIGL o598 B (h.
23. State and prove ratio test.
aNlgg GCamgeneenwl 61(pd) HlemL.

24. Let (M, p) be a metric space.Let f and g be real valued function defined on Mand a € M.
Let lim,_,, f(x) = L and lim,_,, g(x) = N, then prove that

(a) lim,,,(fg)(x) = LN
(b) limx_,a(g)(x) =<, where g(x) # 0.

(M, p)- et6dtugy) @@ wWmiL@Qeuef .f LOMHMILD g 6TEOTLIETT M-60 6UEMIIIMISSILL L QDL UIE &TFLS6T
oMb a € M et6is.lim,_,, f(x) = Lwopmid lim,_,, g(x) = N etefied

o) limy . (fg)(x) = LN

a) lim, (D) =1, g0 # 0 e Pipiays,
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10

11

12.

13.

14.

15.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

. Define Force.

allend  eUEDTUImMI.

. Define limiting friction.

GalDL| 2 _JTule) elenJulm]

. What is unlike parallel forces?

RHATTH SenNINNFH6IT 616511360 66360 7

. State Varignon’s theorem.

aumfleefen CHBBHemHH Fnyl.

. If a particle moving along a line with constant acceleration, prove that v = u+at.

QM HH6T IB6N (WPHESHHIL 6 CHTGHT 1960 GUIRIGD 6T6dle0 V = U+at staiiliend BBie|sH

. Define relative velocity.

gy HewFGausld aleHTULIM).

. Define Oscillation.

SIM6VE) AU UM

. Define simple harmonic motion.

sl Cpflensd @uishsld alHTULIDI.

. What is the maximum height of the projectile?

eBOuTmefen LWHOLMm 2wy wrg?

. State the Newton’s law of impact.
Hlugl L efledr Compenidsmen ellglenul s1(pSHIS
. State triangle law of forces.

AenFHEHHBT (PHCHTem SilgHenuids Fnyl.
Define projectile.

EUTHET euemTUINI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

State and prove Lami’s theorem.

Ceuldluflesr CarmmHend 61(pd MiemLi.

Show that a system of coplanar forces reduce either to a single force or to a single couple.

QM HNHHeL GFweoLBLD ellenasefiles OHT@HUL @® elenFuTaBaur isvevEH @
F1PEMETNFUITHCMUT GHemBdhd EUISVID 6160 SHTL(B.

If a point moves in a straight line with uniform acceleration and covers successive equal distance

in times ty, t,, t3 then show that l—£+1 3

b ot, t bttt
Frren (WpBHHHH60 @ CHTICHT 1960 BHMD e el DABGHHBHSH FoHMIhssmen i, iy, i3
1 3

I R | . .
CryHaler —— —+—=—"— ota0dH HM_B.
t, ot oty ot o+t 4t

Paper Code : UGM5C Title of the paper : Mechanics
Date : 07.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks



16. In a simple harmonic motion X = —n°x express
a)xint
b) x int
c) X inx
X =—n°X eteti3 oM CHfleons BUbSHF FLOLTL Q6T
) X- g9 t-air sumuievna
) X- g t-air suruievns

3)) X - g3 X-6b1 euruievnes HI6EMWIH.
17. Find the velocity of the projectile at any time t and the time of flight.
‘t CrrHdsv HewFGeusld LOBBID HL[HFH HMEVD PSUWINBENB FHT6T0NSH.
18. The magnitude of the resultant of two give n forces P,Q is R . If Q is doubled then R is doubled
if Q is reversed then also R is doubled .Show that P:Q: R =+/2:/3:+/2.
P wmib Q udwieiBens eewr WHLHeTE CaTewnil G alenFsefllsr alanene] elendule
elewt AL R et6tib. Q @moLmsr@Gn Gurgkl R- b @mwLmsrédps Q-3 a1ayméda@neurg
R- b @@L msrdpg aafled P:Q:R= J2:4J3:V2 aem HIBI6)E.
19. Show that in a simple harmonic motion the sum of the K.E and P.E is a constant.
Fews QuisHHH6L Hlewsy RUISE HBMWEL OBBID Hlensw UBBeVIET FnBHO @ LOMSeS
6160 (B M1 B.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. O is the orthocentre of a triangle ABC. If forces of magnitude P, Q, R acting along OA, OB, OC

are in equilibrium, show that P = Q = R .
a b c
ABC sieti3  (p&Basmemigalein Gami@daiemowid O. etewr wallyset P, Q, R - Qsmemi(h
Ggweoupd alemgser  wedpBw OA, OB, OC sioplensoulsd Emob@D sreiled P = % = R
a C

61601 HML_(h
21. Find the resultant of the two like parallel forces acting on the rigid body.
Qm SHewoll Gurmeflenr g QFweoLB QM @HH Denswialengsellsi elenersy eallengamuids

BHITEHITDH.
22. With usual notations , derive:
a) v=u+at

b) s ::ut+%at2

c) v’ =u’® +2as
IR
S) v=u+at

@J,)s::ut+%at2
@) v’ =u® +2as

23. Show that the resultant motion of two simple harmonic motions of same period along two
perpendicular lines is along an ellipse.
@61 &m0 Siee] CBTMIL QNIBIGECHTHN CFRGHHTO FFH6T0 QUBIGL S el
Crflemg QuiIsHHIH6 alensrney QRUIGHLD QT HETOIL L HHH6 LHEMIOUWILD 6letd ST (B.

24. Show that the path of the projectile is a parabola.
elouTmefledr LTem® @(H LTeUsHeTUID 6lend HTL(B.
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10.

11.

12.

13.

14.

15.

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

What is a string constant? Give an example.

&1 Lrledl eTeiTmmed eT6uTenr? 6(5 TOSHSSTL(H H([HS.
Give the categories of the C operators.

C Gumfluflsd 2 arer QFwedlsefler eusmasmend gnmid?
Write the general format of a simple if statement.
ool If s Lewenuilelr QUTH 6ollgema 6T(IDSHIS.

Why do you need break statement in switch case?

switch case-sv break &1 Lewenufesr Seudluid erebieo?

Write the general from of the ‘for’ loop.

‘for’ LL&&ler QUG algnISHMS 6T(LSIS.

Name the common operations performed on character strings.
sTSSISsaTTTeT Fmisafls maswrarliu@Gd QuITgerear QELHSmeTS & ns.
What do you mean by recursive function?

LS6TOURFTAL] 6T6OTLIGHI 6T6dT6n 7

What is the use of strlen() function?
strlen() enifNesr L6 eT6dT6n?

What is the use of ‘getc’ function? Give an example.

‘getc’ QEFWME MleT LwetT eTeiTen? TOSSISSTL D S([HS.

Write the General format of sending a copy of a structure to the called function.
SL_L6mLOLIIN6IT HEH6M6eL SIMNSGSLILLL FTTINMNEG SILILDCUTG QUmmeiTen
QUG OUGHDS 6T(LHSIS.

Write the difference between while loop and do-while loop.

while susmsv oiuid do-while euenev ReumBpiient_uleomesr Geumuim® wirg?

What are the categories of user defined functions?
Uwien  eUenTULBIS@ID FTiLllell LIsOalendB6I WITene?

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

Briefly explain various data types in C Language and specify its range.

C Qumplufaeter QeusiGeummenr grelammismernn gjeummleT 6TesmeEemeTuiD & (HeSTLoms allsulfl.
Write a C program using for loop to find sum of n given numbers.

CaTHHSILGID 18HamID N slewisaie mBHamev fO raimsvens LWSTUGSHS SHremis.

How two dimensional array’s are intialized? — Explain.

@\ ulomeser SieTNGeT sTeleumml QU WHLUE QsLUGEMDG 6T6iTLmS eXleur.



16.

17.

18.

19.

20.

21.

22,

23.

24,

Write a recursive function to find factorial of a non-negative integer.
GOBUWBB  OLouwIGweTenlleN STJewill OLMmSSHID SHTewl @ LeTaIm FTTenL 61(LDSHISH.

Write brief note on file operations.

Cariysmer QFwearssn Gaugsn undu Sn@iliy aemrs.
Write a short note on formatted input and output.

OBRBIUGHSHILULL 2 _e6Tef(h WBmID Geuaiuilh ubnl FsieMiy eienTs.

Discuss briefly categories of functions in C Language.
C Gumflufled usbGeum algomer Qawsis. misemer Lndl Sy GOIIY eusmrs.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Explain data types in C.
C Quomfuisd o sitenm Hyaieimissnet aieuf.

Write a C program to generate a Fibonocci series.
WGurBsimend QHTLemy LIpliides C GomirRyensy 61(p&HIs.

Write C Language program to multiply and print two 3 x 3 matrices of integers.
@remi® 3x3 euflemswemL gjemflemer QLmSEH &HL Blireme C Quomflulsd eTpsis.

Write a C program to compute the value of exp(x).
exp(x) -eir wgHlewustenr C Gomfl Blyeneo 6T(1pSHIs.

Explain structures and functions with examples.

SL_L6mLOLIL&ET LOMHMILD FMTLEEN6NT 6T(HSHHSHSHTL (HEhHL 60T 6N S 5.
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10.

11.

12.

13.

14.

15.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Define a group.
@600 UMM
If H is a subgroup of G, define the index of H in G.

H etatigl G- a1 2 I @evid elafled G- 60 H- 601 GMUI_ B elewienemids HT6mib.
Define a normal subgroup of a group G.

G 6163 @ GHevhHdei @ CHTMD 2 I GHvHwd alenIUIN).

Define the kernal of a group homomorphism.

RMm GHVHHET QFWIeL TBTH CHMTHHeV6 2 I HHenal aIeDIUWIB.

Define an integral domain.

Q(H 61601 SDIJHIBHHENDH 6UHTUITI.
State Cayley’s theorem.

Cauiell GHBmHMS 61(1DSHIS.

Find the orbits of the permutation(

(1 234506
6 54321
If F is field, prove that its only ideals are (0) and F itself.

F aieiugl @@ o eafled F- air iromiseit (0) wmmid F ol G6w eten  Hlmieys.
Define a Quotient ring.

Q(H FF6Y 6UMGITUISHENS 6UNTUITI.

Define a maximal ideal of a ring R.

R o163 @@ euswenuisdlen LUGLIM FTodhend euenIuIb.

Define a Euclidean ring.

QM WaHeliguisl eIemeTuSHemnd eenTULIDI.

If Uisanideal of Rand 1 € U, prove that U = R.

U sitiugl R e & wppd 1 € U eailed U = R etenl Himieys.

123456)
6 54321/

)Glst'nm alflengd LOTBBHHT QHBHGSHM6NSH  HTENwIH.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

State and prove Lagrange’s theorem.

Glevasgreiiedullsl CHBBHMS 611LFH HIBIeYS.

State and prove fundamental theorem of homomorphism.
CFwWGeoTlLemIESTe SlgliLenL. CHBMHMS 61108 HBIeH.
If H and K are finite subgroup of a group G of orders O(H) and 0(K) respectively, prove that o(H) = %

H oBmib K eeiiuen G 6163 @) @GHe0bEHei (pIgeyeiTenn 2 I @GeVkibsl. DiHeit Bleweviomissit (pswpGui 0(H)

o(H)o(K)

wpmd 0(K) eeflsd o(H) = Y

61601 [HMI6)] .



16.

17.

18.

19.

20.

21.

22,

23.

24,

Let @: G — G’ be an onto group homomorphism with ker @ = k. Show that k is a normal subgroup G.

?:G - G aeiiug GFweLIpmB IBTS CaMiTeHsHs Ker@® = k. k aeiugl GhiTend o I @G6od 616 Hlmieys.
Show that the ideal A =< a, > is a maximal ideal of the Euclidean ring R < a is a prime ideal of T.
Frauewenuid A =< ag > eeiug l BUOLUM FTod R € ay eleiughl wdbedigulss elenenuid R-61 usm Sl

61601 [HIMI6) .
Show that a finite integral domain is a field.

QM (LPIQ6EY6ITEN 61601 DJMIBLD @H HOD 6160 [H1IeS.
Let G be a non — zero element of an Euclidean ring R. show that a isa unit in R iff d(a) = d(1).

G etetiugl W dHeMiguied eIl LsFHlen 1egauild GeveoT 2 _(HLL| 6l6idh. a elailgl R-61 oi60@ elafled ShbHTev
BmI Bmbsreo wl G d(a) = d(1) e Boieys.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Let G be set of all 2 x 2 matrices (? Z) where a, b, ¢, d are real numbers, such that ab — bc # 0 prove that
G is an infinite non-abelian group under multiplication.

G eleiug) (Z 2) oI DiemehHHI Dlewlldbeledr Hewid @i a, b, c,d elsilen GuouiGWswseT GLogvid

ab —bc # 0. G eaiug OUBHEHMeVE BTG @b (WPIgallevsurdh LTIl D6LEITH GH6VID 6TEIHI [H13I6YH.

Let @ be a homomorphism G onto G with kernal k. show that% = (.

O ez G wBmd G 56 BB ouem o HOIBBD 2 U swm K o, %E G etem Bimieys.

Show that S5 is a group with respect to permutation multiplication.

aufleng TBE CUHBHeI6T LY S3 @@ @60 616 [HNI6)s.

Prove that every integral domain can be imbedded in a field.

6TbHOUT[H 61601 DTHIBHMB @[ HENHHEL LUHHS (PQUID 6T6iImI [HnIe)s.

Let R be a Euclidean ring and let A be an ideal of R. Prove that there exists an element a, € A such that A
consists exactly of all agx as x ranges over R.

R aisiug wydbefliguisir euemenwitd A sleiiig R 61 g o, A eteiiug x spendl R Coupiupio Gung
HDLEGD ADMBHH ApX Hewem L BO CETeWIL @ HewioTd RMHBESLTB Ay € A 6163 @ 2B

BmEHGID 1wl [HBI6)H.

E - Mail Id for Uploading Answer Sheet
mathsdepartment@Ingovernmentcollege.com




LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI - 601 204

APRIL - 2021 SEMESTER EXAMINATIONS
V SEMESTER - B.Sc., MATHEMATICS

10

11

12.

13.

14.

15.

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

. Define Force.

allend  eUEDTUImMI.

. Define limiting friction.

GalDL| 2 _JTule) elenJulm]

. What is unlike parallel forces?

RHATTH SenNINNFH6IT 616511360 66360 7

. State Varignon’s theorem.

aumfleefen CHBBHMBH .

. If a particle moving along a line with constant acceleration, prove that v = u+at

QM HH6T IB6N (WPHESHHIL 6 CHTGHT 1960 GUIRIGD 6T6dle0 V = U+at staiiliend BBie|sH

. Define relative velocity.

gy HewFGausld aleHTULIM).

. Define Oscillation.

SIM6VE) AU UM

. Define simple harmonic motion.

sl Cpflensd @uishsld alHTULIDI.

. What is the maximum height of the projectile?

eBOuTmefen LWHOLMm 2wy wrg?

. State the Newton’s law of impact.
Hlugl L efledr Compenidsmen ellglenul s1(pSHIS
. State triangle law of forces.

AenFHEHHBT (PHCHTem SilgHenuids Fnyl.
Define projectile.

EUTHET euemTUINI.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

State and prove Lami’s theorem.

Ceuldluflesr CarmmHend 61(pd MiemLi.

Show that a system of coplanar forces reduce either to a single force or to a single couple.

QM HNHHeL GFweoLBLD ellenasefiles OHT@HUL @® elenFuTaBaur isvevEH @
F1PEMETNFUITHCMUT GHemBdhd EUISVID 6160 SHTL(B.

If a point moves in a straight line with uniform acceleration and covers successive equal distance

in times ty, t,, t3 then show that l—£+1 3

b ot, t bttt
Frren (WpBHHHH60 @ CHTICHT 1960 BHMD e el DABGHHBHSH FoHMIhssmen i, iy, i3
1 3

I R | . .
CryHaler —— —+—=—"— ota0dH HM_B.
t, ot oty ot o+t 4t

Paper Code : UGM5G Title of the paper : Mechanics
Date : 07.05.2021 AN Time : 3 Hours Maximum Mark:75 Marks



16. In a simple harmonic motion X = —n°x express
a)xint
b) x int
c) X inx
X =—n°X eteti3 oM CHfleons BUbSHF FLOLTL Q6T
) X- g9 t-air sumuievna
) X- g t-air suruievns

3)) X - g3 X-6b1 euruievnes HI6EMWIH.
17. Find the velocity of the projectile at any time t and the time of flight.
‘t CrrHdsv HewFGeusld LOBBID HL[HFH HMEVD PSUWINBENB FHT6T0NSH.
18. The magnitude of the resultant of two give n forces P,Q is R . If Q is doubled then R is doubled
if Q is reversed then also R is doubled .Show that P:Q: R =+/2:/3:+/2.
P wmib Q udwieiBens eewr WHLHeTE CaTewnil G alenFsefllsr alanene] elendule
elewt AL R et6tib. Q @moLmsr@Gn Gurgkl R- b @mwLmsrédps Q-3 a1ayméda@neurg
R- b @@L msrdpg aafled P:Q:R= J2:4J3:V2 aem HIBI6)E.
19. Show that in a simple harmonic motion the sum of the K.E and P.E is a constant.
Fews QuisHHH6L Hlewsy RUISE HBMWEL OBBID Hlensw UBBeVIET FnBHO @ LOMSeS
6160 (B M1 B.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. O is the orthocentre of a triangle ABC. If forces of magnitude P, Q, R acting along OA, OB, OC

are in equilibrium, show that P_ Q _R .
a b c
ABC aieti3  (p&8asmemiggleit Gami@daiemowid O. etewr wallset P, Q, R - Qsmemi(®
Gawedup elemaset  wemmBuw OA, OB, OC sFioplenevuisd Smab@H slellsd P = % = R
a c

61601 HML_(h
21. Find the resultant of the two like parallel forces acting on the rigid body.
Qm SHewoll Gurmefler g QFweouB QM @HH Denswialengsells elenersy eallengamuids

HTE00TDH.
22. With usual notations , derive:
a) v=u+at

b) s ut+Lar?

c) v’ =u’®+2as
IR
S) v=u+at

@J))s==ut+%at2
@) v’ =u® +2as

23. Show that the resultant motion of two simple harmonic motions of same period along two
perpendicular lines is along an ellipse.
@0y &ML SleN6)y OBTEWIL QETMISOHTHIB CFRIGHBHTO DAFHB6M60 SURIGD S sreful
Crflens QubHHH6 allenene QuIGHID @F BHeTaUl L HHHeT WHMOWID 6e6d HTL(H.

24. Show that the path of the projectile is a parabola.
aEOUTHeMeT LTeNdH @H LITOUeHETUILD 6l6ds STl (B.
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define vector space.
dlengwenr GQeuefl - euemmwim) .
2. Prove that L(S) is a subspace of V.
L(S) etevrugy V e 2_aTGleus] teur lmies.
3. Define annihilator.
- auemrml.
4. Prove that || aul| = |a].||V]|
|| ] = o [|v]| sTevTLIENS Elmies.
5. Define right-invertible.
6u6ug GETLOMHMLD-mITIN)
6. Define characteristic roots.
Flminwedy eLpevLd-auemTLID.
7. Define the matrix of a linear transformation.
(U 2 (HLTHnSdler gjemil-aemmum.
8. Define similar linear transformation.
g ClUTES 2 (HLIMMBISET -EUENTILIN)I.
9. Define symmetric and skew symmetric matrices.
FLO&FT LHMID FuEFTHm Imflsamen aemrw).
10. State Cayley-Hamilton theorem.
Qa6 amTAleLL 6T- CHNMSMS 6T(L0SIS.
11. Show that dimg Hom(V,F) = m if dimg V=m.
dimg V=m ereefled dime Hom(V,F) = m eteor [lmieys.
12.Define Trace of a matrix.
Sjewiluflesr @eu(D euemTWIM)I.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. If Vis the internal direct sum of Uj, ..., Uy, then V is isomorphic to the external direct sum of U, , ..., Uy
V ereirugl Uy, ..., Uy, sretrusoreummlest 2 a7 Guiten L L6 eteufled \V/ gueorg Uy , ..., Uy, ererusoreummlest Lim
Criran L LaId@ &0 elILemLouierg) eTer Elnies.

14. If u,v € V, then prove that |(u,v)| < |[u|| ||v]].
uv €V, eteefled |(u,v)| < |ul| ||v|| sTeor Blmyeyss.

15. If L € F is a characteristic root of T € A(V), then prove that for any polynomial g(x) € F[x], q(}) is a
characteristic root of q(T).

L€ F eteorugl T € A(V) a7 e SlmiinTwedLy eLpeuid eteefled q(x) € F[x]6TauTm 6168 6T LisdamiriLiss
CammeausEh q(L)yergl q(T) e SmiiTwedy epeom@Ld sreor Hlmie|s.

16. Let V be a vector space of all polynomials over F of degree 3 or less and let D be a differential operator
defined by ( 0g + asx + aX’ + asx®) D = a1 + 2ax + 30sx%. Find the matrix associated with the basis
(i) vi=1, V=X, V3=X7, V4=X
(i) u=1, Up=1 + X, Uus= 1 + x4 u= 1 + X5
3 LMD YFNEGS GeOMmeUTeT Ligemwd CETaRIL F e g gemwhg usbamiiLg Caremeausafler
Sowswer Qeuefll V ereia. D sTeoTUg] (oo + 01X + 0oX° + 03X°) D = 03 + 202X + 303X 6T60T
uETUNISSIULL 6, suenasuil h& ClFwel ears. SpssTamid Iigsaumsamear GUTnSg)
9euflullenerrs &memrss.



17.

18.

19.

20.

21.

22,

23.

24,

0 1 0
Prove that A% —6A% + 11A — 6=0, where A = (0 0 1> € Fs,
6 —11 6

0O 1 0
A= <0 0 1) € Fzetenfled A® — 6A% + 11A — 6=0 6Tewr [Flmies.
6 —11 6

Prove that A(A(W))=W.
A(A(W))=W st flmies.

If T € A(V) has all its characteristic roots in F, then there is a basis of V in which the matrix of T is
triangular.

T € A(V) ot giemerdgl Fminwedy epsumisemid F 60 @@mhame T er el p&EGCamevorons
SjeoLwjrn V 6 b I)ipdHseuurd @)mE@L e Klnie|s.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

If V is finite-dimensional and W is a subspace of V, then W is finite-dimensional, dim W< dimV and
dimV/W =dimV —dim W.

V ereirug) (pigeim uflomemrowpenLwg womid W gpergl V - uller o atGleuaf] sterflsd W gyerg) (pigayms
ufloremroenLwgl dim W< dimV whmgin dim V/W = dim V — dim W star Slmiejs.

If V and W are of dimensions m and n, respectively, over F, then prove that Hom( V,W ) is of dimension

mn over F.

F — et g giemwhg uflomeerd m wnmib n 2 mLw QeusLmit Geusflsear V wmmih W eresflsd Hom( V,W )
opergl F - et g mn ufloremEismers ClsTamTie (h&ELD oTers sl ([Hs.

If A'is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some
vector space V over F.

A steTug) F et g 9e0@ 2 mitiyL e Snlgwl ojevsdllinm eeofled F et g ojemwohg eyCaamId e GeudLmi
Qeuefl V ullaiemLw A(V) Wlerr 2 67 giebadllirmellnE A & elilemLowimerg) sTar Hlmie|s.

If V is n-dimensional over F and if T € A(V) has all its characteristic roots in F, then prove that T satisfies a
polynomial of degree n over F.

V staurug) F et g n -uflomemrid Qamswiig) wmmid T € A(V) af jemerrsgl Fmiiledy) eLpsumissgmLd

F -60 Q\mhamed T guergl F e gl n Lg 2 smLw Lamiils Camameusmw Hlamme| Gawiub eTer Himie)s.

1 0 3
Find the inverse of A = (2 1 —1).
1 -1 1

1 0 3
A= <2 1 —1) - et Gimomy gewfilullenerd smeurs.

1 -1 1
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define open set and give an example.
FHBHH HeWID UHTWIM. COID @M 2 HTI6WID HHb.
sinx
2. Iff(x) = {T x#0 is continuous then find the value of k.
k, x=0
onx x#0
fx) = { x oIt &Y QHTLTFAWenL g eteoled K 61 10&I Bmemiss.
k, x=0

3. Define connected subset in a metric space.
@ wrly Oeueflullsd Senemibd 2 I HemIHH IDTUINB HHb.
4. Define uniform continuous function defined on a metric space.
@@ wriy Oeueflullelr 15& suenFWBISSIOUBILD FImen CHTLTFFWTen FTiTenL 6UenFULIM.
5. Define compact subset in a metric space.
@ wrly Oeueflulled SFFHOTe 2 I HewidHend alenIULNI.
6. Define totally bounded set.
(LPLOEDLOWITEN  6UJLDL] WIMISLILIL L. SHewiD 6U6DTUImI.
7. Define Riemann intefral.
fLoeT CHTEHHUNL W60 UMM,
8. if f € R[a,b],g € R[a,b] and if f(x) < g(x) almost every where prove that f:f < f: g.

f € R[a,b],g € R[a, b] Guaud Cpswrs seveor G miseieud f(x) < g(x) eraflsd f;f < f:g 61601
Bl
9. State Rolle’s theorem.
Cymeverd CHBBHMDH 61(LPGIB.
10. Prove that the set of all rational numbers is of measure zero.
SmNHH B HUPWI 6TenTH6Nel HewID 6P LeRedlul Sieensd 2 DL WG 6160 HIBIN|H.
11. Define: Contraction map.
FHSBFFMTL elenTUIM].
12. State Taylor’s theorem.
QLuleoT CHBBHMDH 61(LDSHIB.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. If E is any subset of a metric space M prove that E is closed.
E aeiug M s @ wriiy Geefulsr @enemibgd o L samb aaflsd E @ apigul SHemGLos Kimieys.
14. If A is connected subset of a metric space M and A ¢ B c A, prove that B is connected.
E aeiug M et @@ wriiy Geusfulsr @enemihs o L semib wopmid A € B € A aiaflsd B-ujid
QmembHHI 6160 BB
15. If (M, p) is complete metric space and A is a closed subset of M, prove that (4, p) is also complete.
A eeiug apsowowimest wintiy Geuel (M, p) & cpigul 2 U Sawion@&Gd (A, p) WD (LPLOHLOUWITEIEI 6160
Bl



16.

17.

18.

19.

20.

21.

22,

23.

24,

If £ and g are real valued functions if f is continuous at a and if g is continuous at f(a) then prove that

g ° f is continuous at a.

f oBmIb g eeUmeuBeT GIOUI W] FTTUS6T elehin. [ g a -Ullsbadl OHTLTFAwnsad g sl
f(a) WLz QFTLTFAWTSaND BHHHTEO go f uensl a -UlLdHgH OHTLTEFH elen Bl

State and prove law of the mean.

gyrafl pugdenw 611 mlepLi.

If each of the subsets E;, E5, ... of R is of measure zero, then prove that U%_, E,, is also of measure zero.
R & o Lseammbisei E( E,, ... aiebiuen ymedul Sieene Gamemisneudbei eeled Up—q E, eT6iugid
UMadlul SieTenel © _enLUISTGD 6160 H3Ie)sH.

Let {f, } be a sequence of functions defined on a set E. if {f,} is uniformly convergent on E, then prove that
for e > 0 given there exist N € I such that |f,, (x) — f(x),| < eforallm,n > N,x € E.

sewild E e Gosd euewyuimidbsiiul L griysefen Qariieufleng {f,} e Eeir Gwsd {f,} <ueig Fyre
QBIF@M CeThssiul L € >0 && gaems NE€T o |[f(x) —f(x),| <evVvmn=N,x €E.

6TEIMAITHDI  HTETI6OND 61601 [HMI6) 5.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Prove that f is continuous at a if and only if lim,,_,., x, = a =lim,_, f(x,) = f(a).

f asgs a WLss QTLTsFfurs Smebs Coemeuwmenr Gurgiomer &L GUUTH

lim,_, x, = a =1lim,_, f(x,) = f(a) sten HlemLi.

Let f be a bounded function on [a, b] prove that if ¢ and 7 are any two subdivisions of [a, b] then

Ulo; 7] = L[f; p].

f aemg [a,b] -ulsa eupbLenL W FiTL 6l6iish. O OBBID T eleiiLensudsT [a, b] s 2 L 1Nfleyseit srefsd
Ulo; t] = L[f; p] etemn Blemd.

Let (M;, p1) be a compact metric spaces. If f is continuous function from M; into a metric space (M, p,)
then prove that f is uniformly continuous.

(M4, p1) etetiien Si_dbasomer wimiiy Geuelll 2 g GOsTLTsddwner gy eeflsd f:M; = M, sieng Fyment
eaTLTAAwemL W steor Bmis @i (Mg, pp) eeiug wriiny Geuerl.

Let f be a bounded function on [a, b] prove that f € R[a, b] iff for each € > 0 there exists a subdivision ¢ of
[a, b] such that (f,0) < L(f,0) + €.

f eteiugl [a,b] 60 euewywenm GFuIwILILL L eugbyewL Wi &y eteiis. f € R[a, b] etefled @eiGeum

€>0 -6@b gpu [a,b]len o L9y 0 3 (f,0) < L(f,0) + € crelipeurs SIemieOnd 6163 HlmIe)s.
State and prove Taylor’s formula with the lagrange form of the remainder.

VBITEehd auemBUTL LSlueTemeuTml GILUIe0T suTWILILITL 6L 611D HlebLl.
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9.

10

11.

12.

13.

14.

15.

. Evaluate: w#ini@es: Lt

PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

. Define Harmonic function.

QewFF &MY eueDTUWIDI.
27 +1
250 741

. Define linear fractional transformation.

QMUY NBHUPW 2 (HOTHBBD eUHFUINI.

. Find the fixed points of the transformation @ = l

z
0 =1/z e1eim 2_HOTBBHA 6 HeneoliL|eTelbenernd HTamib.

.If Cis |z =1 then find J.idz.
Z-2

C:|Z|=1 TeaM60 fidz SIT600185.
2Z-2

. State Cauchy—Goursat theorem.

Caradl- &iawnsh CoHBBHMS 61(0HIG.

. Expand f(z) =e® aboutz =0.

z=0eeip yeitelemwit Quiksa f(z2)=¢e° _ar alflewen s1(0sIs.

. Write Maclaurin's series.

Godeurgeiterd GIGHTLMT 61(LPGIH.
Todx
Evaluate : wgilGe: I 5

5 1+ X
. Define improper integral.

wenpuieord OHTensuiB suenIULIMI.

Find the residue at z = 0 for the function of cot z.

2=0 eeii3 @53 COLZ e160B FTTLIEH TFFHWSH B,
What is C-R equations?

C-R FwoeiLmBaeir 616imBme0 61651601 ?

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Prove that f (z) =e”(cos y —isiny) is nowhere differentiable.
f(z)=e*(cosy—isiny) am@ amaILBSHS (PQUITSHI 6160 [BBIe]sH.
Find the bilinear transformation which maps the points z; =0, z, =-i,z3=-1 into ®; =i, ®, =1 and
o 3 = 0 respectively.
27=0,22=-1,23=-1 aei; ysiteldemen 1 =1, ®2 =1 woBmib ©3 = 0 6l LsiTeMBEhHEG 2_(HLOTHBHBD

QFuIWd @MUY FTTL SHT6NISH.
State and prove Cauchy residue-theorem.
Caradluiler s15sdh CorBmHmmd 611pd HlapL.



16. Expand Z—_i as a Taylor series about z = 0.
Z+

Z=0aeip Leeilenwil QUT®HSHSHI Z—_;L_ GLuwievir OHTLfler efliflewen 61(10HIH.
Z+

17. Evaluate: 0giaiGs: [ — .
0 (X2 +1)
18. Expand f(z) = % inaLaurent’s series valid for
(z-1)(2-2)

i) 2| <1 i) |7 >2
z

=) |Z|<1 <) |Z|>2 - (z-1)(2-2z) o6B ST cOTT6lED GIHTLEDT 1RSI

f(2)

616018 DT HIBMHIHEIT6D

19. Find the residue of 222—+1 at its poles.

7°—-1-2
. . 2241 : o :
ENORINERIRIER) 2—2 6T FITLI6H 6TFFHMSH HT6wIb.
2" —7—

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

20. Show that the function u(x, y) = y* —3x®y is harmonic. Also find the function f (z) =u(x, y) +i v(x, y)
such that f(z) is analytic.

u(x,y) = y* —3x%y eenp aniuteng  @engs aniy senbst®. Guwed f(Z) =u(X, y)+iv(X, y) seimsurms

o eiten f(2) e160B FNIL LGUPHBF FTTLTS 2_6T6T6UTHI HIT6NID.

) ) 1
21. Discuss the transformation o =-=.
z

1
O =— 6160 2 _(BOTHBBHMS UJTUIS.
z

22. State and prove Cauchy’s integral formula.
Camadluier OHTemdUI (B GrdHTHMmS 61108 HlebLl.
23. State and prove Taylor’s theorem.
QLuievfledl CorBmHensd 61k mlepLi.

© X2
24. Evaluate: wd0Gs: dx.
!ixz +1)x2 +4)
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define vector space.
dlengwenr GQeuefl - euemmwim) .
2. Prove that L(S) is a subspace of V.
L(S) etevrugy V e 2_aTGleus] teur lmies.
3. Define annihilator.
- auemrml.
4. Prove that || aul| = |a].||V]|
|| ] = o [|v]| sTevTLIENS Elmies.
5. Define right-invertible.
6u6ug GETLOMHMLD-mITIN)
6. Define characteristic roots.
Flminwedy eLpevLd-auemTLID.
7. Define the matrix of a linear transformation.
(U 2 (HLTHnSdler gjemil-aemmum.
8. Define similar linear transformation.
g ClUTES 2 (HLIMMBISET -EUENTILIN)I.
9. Define symmetric and skew symmetric matrices.
FLO&FT LHMID FuEFTHm Imflsamen aemrw).
10. State Cayley-Hamilton theorem.
Qa6 amTAleLL 6T- CHNMSMS 6T(L0SIS.
11. Show that dimg Hom(V,F) = m if dimg V=m.
dimg V=m ereefled dime Hom(V,F) = m eteor [lmieys.
12.Define Trace of a matrix.
Sjewiluflesr @eu(D euemTWIM)I.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. If Vis the internal direct sum of Uj, ..., Uy, then V is isomorphic to the external direct sum of U, , ..., Uy
V ereirugl Uy, ..., Uy, sretrusoreummlest 2 a7 Guiten L L6 eteufled \V/ gueorg Uy , ..., Uy, ererusoreummlest Lim
Criran L LaId@ &0 elILemLouierg) eTer Elnies.

14. If u,v € V, then prove that |(u,v)| < |[u|| ||v]].
uv €V, eteefled |(u,v)| < |ul| ||v|| sTeor Blmyeyss.

15. If L € F is a characteristic root of T € A(V), then prove that for any polynomial g(x) € F[x], q(}) is a
characteristic root of q(T).

L€ F eteorugl T € A(V) a7 e SlmiinTwedLy eLpeuid eteefled q(x) € F[x]6TauTm 6168 6T LisdamiriLiss
CammeausEh q(L)yergl q(T) e SmiiTwedy epeom@Ld sreor Hlmie|s.

16. Let V be a vector space of all polynomials over F of degree 3 or less and let D be a differential operator
defined by ( 0g + asx + aX’ + asx®) D = a1 + 2ax + 30sx%. Find the matrix associated with the basis
(i) vi=1, V=X, V3=X7, V4=X
(i) u=1, Up=1 + X, Uus= 1 + x4 u= 1 + X5
3 LMD YFNEGS GeOMmeUTeT Ligemwd CETaRIL F e g gemwhg usbamiiLg Caremeausafler
Sowswer Qeuefll V ereia. D sTeoTUg] (oo + 01X + 0oX° + 03X°) D = 03 + 202X + 303X 6T60T
uETUNISSIULL 6, suenasuil h& ClFwel ears. SpssTamid Iigsaumsamear GUTnSg)
9euflullenerrs &memrss.



17.

18.

19.

20.

21.

22,

23.

24,

0 1 0
Prove that A% —6A% + 11A — 6=0, where A = (0 0 1> € Fs,
6 —11 6

0O 1 0
A= <0 0 1) € Fzetenfled A® — 6A% + 11A — 6=0 6Tewr [Flmies.
6 —11 6

Prove that A(A(W))=W.
A(A(W))=W st flmies.

If T € A(V) has all its characteristic roots in F, then there is a basis of V in which the matrix of T is
triangular.

T € A(V) ot giemerdgl Fminwedy epsumisemid F 60 @@mhame T er el p&EGCamevorons
SjeoLwjrn V 6 b I)ipdHseuurd @)mE@L e Klnie|s.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

If V is finite-dimensional and W is a subspace of V, then W is finite-dimensional, dim W< dimV and

dim V/W =dim V —dim W.

V ereirug) (pigeim uflomeerowpenLwg womid W gpergl V - uller 2 atGleuaf] steoflsd W gyerg) (g ayms
ufloremroenLwgl dim W< dimV whmgi dim V/W = dim V — dim W star Slmiejs.

If V and W are of dimensions m and n, respectively, over F, then prove that Hom( V,W ) is of dimension

mn over F.

F —eur Lig) giemiohg Liflomemrin m wmmitd n 2-emLw GeusLri Geusflaset V wnmid W steflss Hom(V,W )
opergl F— e g mn ufloreomsismers QamenTie (&G 6ams Sl ([Hs.

If A'is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some
vector space V over F.

A steTug) F eor g 9e0@ 2 mitiyL e Snlgwl oevsdlinm eeufled F et g Sjemwong efCagmid e Goudimit
Qeuefl V ullaiemLw A(V) Wlesr 2_67 giebadllirmeilnE A & elilemLowmeorg) sTer Hlmie|s.

If V is n-dimensional over F and if T € A(V) has all its characteristic roots in F, then prove that T satisfies a
polynomial of degree n over F.

V steuiugy F et gl n -uiflomenrid Qamenrgl wmmih T € A(V) af gjenarsg) Fimiiwedl eLpeumissEmid

F -60 Q\mhamed T guergl F e gl n Lig 2 smLw udamiils Camameusmw Hlamme| Gswiub eTer Himie)s.

1 0 3
Find the inverse of A = (2 1 -1}
1 -1 1

1 0 3
A= <2 1 —1) - et Gimomy gjewfilullenerd smeurs.

1 -1 1
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PART - A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

1. Define open set and give an example.
FHBHH HeWID UHTWIM. COID @M 2 HTI6WID HHb.
sinx
2. Iff(x) = {T x#0 is continuous then find the value of k.
k, x=0
onx x#0
fx) = { x oIt &Y QHTLTFAWenL g eteoled K 61 10&I Bmemiss.
k, x=0

3. Define connected subset in a metric space.
@ wrly Oeueflullsd Senemibd 2 I HemIHH IDTUINB HHb.
4. Define uniform continuous function defined on a metric space.
@@ wriy Oeueflullelr 15& suenFWBISSIOUBILD FImen CHTLTFFWTen FTiTenL 6UenFULIM.
5. Define compact subset in a metric space.
@ wrly Oeueflulled SFFHOTe 2 I HewidHend alenIULNI.
6. Define totally bounded set.
(LPLOEDLOWITEN  6UJLDL] WIMISLILIL L. SHewiD 6U6DTUImI.
7. Define Riemann intefral.
fLoeT CHTEHHUNL W60 UMM,
8. if f € R[a,b],g € R[a,b] and if f(x) < g(x) almost every where prove that f:f < f: g.

f € R[a,b],g € R[a, b] Guaud Cpswrs seveor G miseieud f(x) < g(x) eraflsd f;f < f:g 61601
Bl
9. State Rolle’s theorem.
Cymeverd CHBBHMDH 61(LPGIB.
10. Prove that the set of all rational numbers is of measure zero.
SmNHH B HUPWI 6TenTH6Nel HewID 6P LeRedlul Sieensd 2 DL WG 6160 HIBIN|H.
11. Define: Contraction map.
FHSBFFMTL elenTUIM].
12. State Taylor’s theorem.
QLuleoT CHBBHMDH 61(LDSHIB.

PART - B (5 X 5 = 25 Marks)
Answer Any FIVE Questions from the following

13. If E is any subset of a metric space M prove that E is closed.
E aeiug M s @ wriiy Geefulsr @enemibgd o L samb aaflsd E @ apigul SHemGLos Kimieys.
14. If A is connected subset of a metric space M and A ¢ B c A, prove that B is connected.
E aeiug M et @@ wriiy Geusfulsr @enemihs o L semib wopmid A € B € A aiaflsd B-ujid
QmembHHI 6160 BB
15. If (M, p) is complete metric space and A is a closed subset of M, prove that (4, p) is also complete.
A eeiug apsowowimest wintiy Geuel (M, p) & cpigul 2 U Sawion@&Gd (A, p) WD (LPLOHLOUWITEIEI 6160
Bl



16.

17.

18.

19.

20.

21.

22,

23.

24,

If £ and g are real valued functions if f is continuous at a and if g is continuous at f(a) then prove that

g ° f is continuous at a.

f oBmIb g eeUmeuBeT GIOUI W] FTTUS6T elehin. [ g a -Ullsbadl OHTLTFAwnsad g sl
f(a) WLz QFTLTFAWTSaND BHHHTEO go f uensl a -UlLdHgH OHTLTEFH elen Bl

State and prove law of the mean.

gyrafl pugdenw 611 mlepLi.

If each of the subsets E;, E5, ... of R is of measure zero, then prove that U%_, E,, is also of measure zero.
R & o Lseammbisei E( E,, ... aiebiuen ymedul Sieene Gamemisneudbei eeled Up—q E, eT6iugid
UMadlul SieTenel © _enLUISTGD 6160 H3Ie)sH.

Let {f, } be a sequence of functions defined on a set E. if {f,} is uniformly convergent on E, then prove that
for e > 0 given there exist N € I such that |f,, (x) — f(x),| < eforallm,n > N,x € E.

sewild E e Gosd euewyuimidbsiiul L griysefen Qariieufleng {f,} e Eeir Gwsd {f,} <ueig Fyre
QBIF@M CeThssiul L € >0 && gaems NE€T o |[f(x) —f(x),| <evVvmn=N,x €E.

6TEIMAITHDI  HTETI6OND 61601 [HMI6) 5.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Prove that f is continuous at a if and only if lim,,_,., x, = a =lim,_, f(x,) = f(a).

f asgs a WLss QTLTsFfurs Smebs Coemeuwmenr Gurgiomer &L GUUTH

lim,_, x, = a =1lim,_, f(x,) = f(a) sten HlemLi.

Let f be a bounded function on [a, b] prove that if ¢ and 7 are any two subdivisions of [a, b] then

Ulo; 7] = L[f; p].

f aemg [a,b] -ulsa eupbLenL W FiTL 6l6iish. O OBBID T eleiiLensudsT [a, b] s 2 L 1Nfleyseit srefsd
Ulo; t] = L[f; p] etemn Blemd.

Let (M;, p1) be a compact metric spaces. If f is continuous function from M; into a metric space (M, p,)
then prove that f is uniformly continuous.

(M4, p1) etetiien Si_dbasomer wimiiy Geuelll 2 g GOsTLTsddwner gy eeflsd f:M; = M, sieng Fyment
eaTLTAAwemL W steor Bmis @i (Mg, pp) eeiug wriiny Geuerl.

Let f be a bounded function on [a, b] prove that f € R[a, b] iff for each € > 0 there exists a subdivision ¢ of
[a, b] such that (f,0) < L(f,0) + €.

f eteiugl [a,b] 60 euewywenm GFuIwILILL L eugbyewL Wi &y eteiis. f € R[a, b] etefled @eiGeum

€>0 -6@b gpu [a,b]len o L9y 0 3 (f,0) < L(f,0) + € crelipeurs SIemieOnd 6163 HlmIe)s.
State and prove Taylor’s formula with the lagrange form of the remainder.

VBITEehd auemBUTL LSlueTemeuTml GILUIe0T suTWILILITL 6L 611D HlebLl.
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10.

11.

12.

13.

PART — A (10 X 2 = 20 Marks)
Answer Any TEN Questions from the following

Express the function f(z) = 27"+ 1in the form u(x, y) +iv(x, y).

f(z) =2 741 eI amiemL U (X, Y) + iV(X, Y) 6lefiB  auigeled 61(10&HI5.

Find the constants a and b so that the function f(z) = a(x* — y?) + i bxy + c is differentiable at everypoint.
f(z) = a(x* — y?) + i bxy + C ew6hip amiy sievomLsiiaNasisboHid cusnsuil Ssss0Hais a wisIn b
EHILHEN6TH  HIT6TIH.

Define: Conformal mapping and give an example.

QewhIGID BHMTHH0D - QUHBUIM: OBWID 2 HTT6WID H([Hb.

Find the invariant points of the transformation: w itz :

1-z

+7 . P . . .
= —— 6T 2 _(HLOTBBSHSI LoTBIL 66 Benend  SHTeuid.

State Cauchy’s integral formula for higher derivatives.

o2 wieumasuigL & gl FTiysehHE Catagiuler 0HTmsull bF HHHTHMS 61(10HISG.
3z

€

dzwhere C is the circle | z— 1| = 4.

Evaluate J'
2Z—mi

z

e3z
Z —

]

When | z | < 1, Write the Maclaurin’s series for log (1 + z).

| z|<1efled log(l + z)-et1 Godeorflsst elifleneu 61(10HIH.

Define: Removable singular point and Give an example.

bHHHImgWl FBULL Leiell — euedpuwiml LOBBID 2 SHTJEID HHb.

Find the residue of cot zat z=0 eeti3 LsieuN_G&I COt Z 61 GIFFHMBEH BT,

C:|z-1| =4 eadfl6v I dzgy wHIIGS.
c

Find the order of each pole for the function f(z) :25;12).
Z2°(Z—
z+1 . o - , . , :
f(2) :W 6160 FTALNelr HIHOULIL|6TeTBEmeNMUID DIFH6 eUfleNFEDUILID HTEWIH.
72" (Z—

State Cauchy-Riemann equations in polar co-ordinates.

Caragl —Oruiome FloeUTHHm6N CHTEBHTTH FnmIHEN6T 61(LDSHIB.
Define: Pole.

SlmeuliLemerll—euenmpuim.

PART - B (5 X 5 =25 Marks)
Answer Any FIVE Questions from the following

Letf(z) = —~2—, 20, and f(z) = 0 when z = 0. Show that f (z) is not differentiable at z = 0.
X +y

f(z) = %, z#0, Guwsud f(z) =0,z=0e6em ariy z =0 66w @ HH0 auMNBUIL HHdbBHHE060
X +y

6160 BT (.



14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Find the image of the square region with vertices (0, 0), (2, 0), (2, 2), (0, 2) under the transformation
w=([1+1)z+ 2+1) e 2 wmompsHear S (0, 0), (2,0), (2, 2), (0, 2) seiip ysieNsenen o Fdlomentd
CBTeWIL @ FHITHAH6N LIDLUSHMHDH HT6U0IHb.

H 2 2
. SIN 7z~ + COS 7iZ . .
Use Cauchy’s integral formula to evaluatej dz where C is thecircle |z | = 3.

s (2-1D(z-2)

L2 2
C:z|=3 Gleaﬂa')_[smﬂz Cos 72 dz et OpTensuil oL CoHmadl GHTenduil B euTuiLTenL 1 LIWTLBSHS

2 (z-D(z-2)

HIIBs.
2.1 : -1
iN|z]|<2 eefled ————— &1 GQLulsvfledr allfleme

Find the Taylor’s series to representz—_
(z+2)(z+3) (z+2)(z+3)

BHIT60IH.
z

Find the residue of Ze—)at its pole.

2%(z* +9

z

2°(z* +9)
Prove that u = 2x — x° + 3xy” is harmonic, and find its harmonic conjugate. Also, find the corresponding
analytic function.

u=2x—x°+ 3xy2 QR Qeng&FamiL elen BirpLl. SiHeir Denemienl HTewidh. GsVId SFH CHTLILUL W CUNHSH(LPENBEF
GImenL SHIT6eldh.

State and prove Weierstrass theorem about essential singularity.

sHalfds Gueordpllieiell &BidHs elwierogreisn GHBmHeme 61(pd MinL.

el FITLIBE DB HIHOULILeTeNBNLSHEHI 6IFFHMBHDH HTEWIH.

PART - C (3 X 10 = 30 Marks)
Answer Any THREE Questions from the following

Derive Cauchy-Riemann equations for an analytic function f(z) = u(x, y) + i v(Xx, y).

f(z) =u(x, y) + 1 V(X,Y) 6163 euenswempFamiLbsd Garadl - Gruiome FsUTHEmeT alme.

Prove that any bilinear transformation can be expressed as a product of translation, rotation, magnification
or contraction and inversion.

6lbH AmauPCrilul 2 mrBpHmSUID S LICUWTFS, HIEBF, @ HUOLMHEBSID DIEL6VH 2 (H&HnISHEID
LBBID HmeLHILY Seneubeien CLHBHVTES 61(10FH BUIVID 6Ten [HlepLil.

State and prove Cauchy’s theorem.

Camadullsl CoBBHMS 611D BlebLil.

2

Expand — == as a power series in z in the region (i) | | <2 (i) 2< |z |< 3 (iii) [z| > 3.
(z+2)(z+3)
2 —
Q) [z]<2 (i)2<]|z]|< 3(iii)]|z|>3 e BubHenensbeaies &S 2—1% Z-661
(z+2)(z+3)
SIbhEGH6MeL aNflHEHHIS.

27
Use Residue theorem to evaluate j d—e
5+4sin@

0

2z
J.d—e dFFHCHMMBHMBI LWITIBHS 1S IN[BHSb.
5D +4sing
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PART - A (10 X 2 = 20 Marks)
Answer any TEN Questions from the following

1. What is meant by diffraction of light?
speflullenr ellefliby elemerey eTeurmmed eTeuTeuT ?
2. What is meant by double refraction?
@ L sefl alevased eTeiTmmed eT6uT6uT ?
3. What are the basic assumptions of vector atom model?
QeugLmi gjem LomdflulleT gjpliLeDL. S|EQILOTETRISET WITeme?
4. State Pauli’s exclusion principle.
ueyedl FlTEmES SHIUSMSSH Tn 0.
5. Define Bohr Magneton and give its unit.
- Gumit Gu&eTLLTeT aumTumISg ST JSHlenard; &
6. Define Mass defect.
fleom GOUT(H EUEDTWINISS.
7. State the postulates of special theory of relativity.
Hmlyseriy Carerenswler erOCSHToTHMOTS Fn M.
8. What is meant by time dilation?
&rev L& 6TurmTed 67607 6OT ?
9. State Heisenberg’s uncertainity principle.
Qaiger QTS - T Hmawunn $53I050M5 6TLNSIS.
10. What is meant by feedback?
UleuTemL L LD 6T60TMIT60 6T6uT6UT ?
11. Define specific rotatory power.
snaipnsl dmet - auemTWm).
12. What is meant by Chain reaction?
gmidledl QLT ellemeur 6TeITMT6D 6T6uT6uT ?

PART - B (5 X 5 = 25 Marks)
Answer any FIVE Questions from the following

13. How can you measure diameter of a thin wire by air wedge method?
sron i pemmuilsd Qusdedw sibiuiler el L Semg eTeleury) STemTeTLd?

14. Describe Air wedge method to determine the thickness of a thin wire.

Qusbedl sflullesr Sigloer smemTUSDHETET STHN | Carsmerem allaudl.

15. Explain the various quantum numbers associated with VVector atom model.
CeousL it giem Lomdlflulled 2 ater GeuaiGoum GsumenTLLd sTeuvrgemen alleudl.

16. State Pauli’s exclusion principle. On basis of this principle explain the configuration of electrons in an atom.
Qustedlullest sallismas S5805ms s, s pliLmullsd b amelsd eTeodL Fmeur
Hlemeuwismiolnemeor elaul.

17. Describe an experiment to obtain the characteristics of a zener diode.
sfeuriT el Guimg et LewTLIWeOL 6T eusmTausmaeTer Camsamearemw alleufl.



18.

19.

20.

21.

22.

23.

24,

Derive Einstein’s Mass energy equation.
snerTerviesaflenT Hlemm LMD SwETUTL ML aIHaNSS.
State and explain uncertainity principle.
flemeuuflsber F5gIGmBS Fopll 6l G .

PART - C (3 X 10 = 30 Marks)
Answer any THREE Questions from the following

Describe the construction and working of Michelson’s method to find velocity of light.

sefluflent SlemaCousid sramugnSTeT mwdGsager Wemmullear gl wHmid Qawesur igemer alloufl.
Describe Stern and Gerlach experiment and discuss its results.

s@LeoT LOMID Caierd Camgemersnw elloufl LHMID SHeT Wigeisemer alemeEe.

With neat block diagram discuss the working of nuclear reactor.

S5Ghd SLLLILLSGIL 6T |emisa ([ 2 meuller QFweur sl alersEs.

What are the postulates of wave mechanics? Derive Schrodinger time dependent equation.
Smeulwgsaliuecier sshiGCaTarsar wWrsmel? aiGrmgeTaflear sroab Smins SLeTUTL igemeur ahHalss.
Describe how NAND and NOR gates can be used as universal building block.

NAND wmnmid NOR &aessi eteteurm Gurg) sl (hurers g.prs Gawsu@slng ereruams eleauf.
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