AFN-1434 BMA131

B.Sc. DEGREE EXAMINATION, APRIL 2011

First Semester

Mathematics

ANALYTICAL GEOMETRY 3D AND VECTOR
CALCULUS

(Non-CBCS—2004 onwards)
Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 = 20)

Answer all questions.

Each question carries 2 marks.

1. Find the angle between the planes

2x—y+z=6,x+y+2z=".

2X—y+z=6,bPpMID X+ y+2z="T 616D SIS EHSS

QevLLiLi’ L Ganewid snevors.

2.  Write down the equations of the straight lines passing
through (a,b,c¢) which are parallel to Z axis and

perpendicular to Z axis.



7 58m@E Qemewtwunsa|b Z H&fnE Olem @sSsnsean
(a,b,c) erenib Leerfl eufle Qaeoe)d Cry Car(haefles

FETLN(DSEN6T 6T(LDSIS.

x-2 y—-4 z+6
2 -3 4

Find the point where the line meets

the plane 2x+4y -z -2=0.
x-2 y—-4 z+6

2 -3 4
6160 SEM(PLD FhSlS @G LeTerflenwis snevurs.

eeorm GCamw 2x+4y—-z-2=0

X=X%5_V=h
l m

State the conditions for the straight line

zZ—Z
- - to lie on the plane ax + by + ¢z +d = 0.

X=X%5_V=h _Z74

l m n

616w LD CriGam@®
ax+by+cz+d=0 geld  HengHlev S| 6™ 1D W

BlubFeneseme 61(LDSIS.
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5. Find the centre and radius of the Sphere

ax’ +ay® +az® + 2ux +2vy + 2wz +d =0.

ax’ +ay® +az’ +2ux +2vy + 2wz +d =0

- 6 e Wb
CarengSles enowllbd, ST &T6vuTs.

6. Find the tangent plane at (-1,4,-2) on

X+ +z7 —2x—4y+2z-3=0,

X+ +z7 -2x—-4y+2z-3=0 eeim GCarengHm @
(—l, 4, —2) -60 QlgT(NG6nE FeTLIT(D HT6TsTS.

7. If Q= 2xzt — xzy , find |V (p| at (2, -2, —1)

p=2xz" — x’y -erfled (2, -2, 1) -60|V ¢| -6 snevTss.

8. Find the value of @ such that

FZ(axy—zz)f+(x2 +2yz)}‘+(y2 —axz)l; is

irrotational.

FZ(axy—zz)f+(x2+2yz)}‘+(y2—axz)7c - & &1 |

Slengwest sHAWMHDSHTETTEO a-68T SILIL| ST6TsTS.
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10.

11.

IfF=z(x?+y;'+z/;) and Cisthecurvex =t,y =12,z
=3 joining (0, 0, 0) and (1, 1, 1) evaluate .[F dr.

F=z(xi+yj+zk) Gueub C semugi (0, 0, 0) whpuid
(1, 1, 1)-» Qewewmisa@w x = ¢, y = t2 z = t3 6Tew)| LD

61160)6TT6L 601 '[F d r. _giesflev &nevors.

c

State the divergence theorem.
umieys CEHmSmS 611055

Part B (6 x 8=48)

Answer any six questions.

Each question carries 8 marks.

Find the equation of the plane passing through the
points (3,1,2), (3,4, 4) and perpendicular to the plane

Sx+y+4z=0.

5x+y+4z=0616t1p SNGHMNH@E OFmGSHTH 2 6men
(3,1,2), (3,4, 4) yereflseflern eufluing Qesoanid gengsle

FLOETLIML_6DL_& &M600T.
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12.

13.

14.

Find the equation of the plane through the line of
Intersection of the planes x+ y+z=1,2x+3y +4z=7

and perpendicular to the plane x -5y + 3z =5.

x+y+z=12x+3y+4z="7 etetip Fenmsertlent Cleul (N

Car@ euPflwrseyw x-5Sy+3z=56ern Fns5HMm@E
Oleri@ a6 b Claeab Fensdles FwesTUN( ST6E5Ts.

Find the perpendicular distance from (3, 9, —1) to the

o x+8 y-31 z-13
line "¢ 1 5

x+8 y-31 z-13
~g T 3 eteo1m CaH 1M &L (3,9,—1) 6T6vTM

Yererfla @b QenL_Cwio_eTem QlFmI @58 SNTSHHSS SHT6w01s.

Prove that the lines 3x-4y+2z=0=-4y+ y+3z,
x+3y—-5z+49=0=7x-5y—z+7are parallel.

3x—4y+2z=0=—4y+y+3z, x+3y—-5z+9=0=

Tx -5y —z+7 eteoimy Can(Dsem Qemevstwimesien ey 616vT

HlemLal.
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15.

16.

17.

Find the centre and radius of the circle
xz+y2 +zz+2x—2y—4z—19:0, x+2y+2z+7=0 as

a great circle.

X4y 422 +2x—2y—42z-19=0, X+2y+2z+7=0

6TENILD QUL L_SS|63T e9LOWILD, SYTLD &T6ToTS:.

Find the sphere having the circle
x4+ +22+7y-22z+2=0, 2x+3y+4z-8=0as a

great circle.

X+ Y+ +T7y-22+2=0, 2x+3y+4z-8=0 -etet1m
eIl L geng BLIOILI(H eul_L_Lons O&rever Caneng gwesin(h

ST6T0TS.

Prove :
(@ V- (4+v)=V-u+V-v.

(b) Vx(u+V)=Vxiu+Vxy.
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18.

19.

HlemLal.

(@ V- (4+v)=V-u+V-v.
(b) Vx(u+V)=Vxiu+Vxy.

Show that the vector (y2 —z" +3yz - Zx)zT
+(3xz+2xy)j + (3x —2xz+2z)k is both solenoidal

and irrotational.

(y2 .y +3yz—2x)i_ +(3xz+2xy)7+(3xy—2xz+22)l;

-3 @M aflsann Semswen ML, QWM SPHEWMHD

Slemawient stermId HlerpLa.

If A=2xy7 +yz°] +xzk and S is the surface of the
rectangular parallelopiped bounded by the planes
x=0,x=2,y=0,y=12z=0,z=3, evaluate .[A'nds'

A=2xyT +yz*] + xzk 6T 60T M) LD S 6T 60T LI &
x=0,x=2,y=0,y=1,z=0,z=3, etedTm &, 61T 51 & 61T IT 60
SIOL&SLILL L Seblgealeusgdlen LpLILITLL eTemiD

ONEEEAAEY B ) ”K +71 ds -eg AN B
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20.

21.

22.

Use Stoke’ theorem to show that V x Ve =0.

evGLr&ev Cammid epeod V x Vo =0 e16u18 &1 (Hs.

Part C (2 x16 =32)

Answer any two questions.
Each question carries 16 marks.

Prove that the equation

xz+y2+422+4yz+4zx+2xy+7(x+y+2z)+12=0

represents a pair of parallel plans and find the

distance between them.

x4yt +4z° +4yz+4zx+2xy+7(x+y+2z)+12=0
eteoT FLoesTLIN(D) B)(h Qemeset SIS ETHS S W) etevt HlemLl.
Coaib Qm FommisEnsE Qe Cuw 2 6T6m GITHenguw|n

ST6T0TS.

Prove that the lines
x+1 y+10 z-1 x+3 y+1 z-4

b

-3 8 2 —4 7 1

are coplanor,

Find also their point of intersection and the plane

through them.

8 AFN-1434




x+1 y+10 z-1 x+3 y+1 z-4 | G .
3 2 ) T 2 7 [ e ST(H\&6r

RO SNSS|0 SievLoBgeen eten ElepLil. Glogibd Sibs G
Carsefleor Qeul_ (L Yeefl bHMID Feor euLfluins

QLD FHEMSHEMSU|LD SHT6TIS.

23. Find the equation fo the sphere touching the three
coordinate planes. How many such spheres can be

drawn ?

ppeTn (PSS Senmsemerub Cgrhiw Camens
FeTLn(D STewIs . JeUelmn) 6T&5Senest GHMeTmIGeT &mesor

Qued ?

24. (a) Prove that:y? (er) —e + 2 e
r

Blemll @ v2 (e’) =e +ze".

r
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(b) If a is a constant vector and 7 is the position

vector of any point, Prove that

(i) div (ax7)=0 and
(i1) curl(c?x?)=2c_z.

a eteniLig) omled) Slewmawiest 7 eT6sTLIG) 6(H Lisierflullewt
Hlemeogd Flemawien stevflev :

(i) div (ax7)=0 etetrmyd

(i) curl(a@x7)=2a eteormyid HlemL9.

25. Verify Green’s theorem for

'[(3)62 - 8y2) dx+(4y —6xy) dy where C is the

C

boundary of the region R enclosed by y =x* and y* = x.

y=x" LOHNID * =x LUTeUEDeTa|S660 SjemL_LIERID
UGS R-Cueib g6 euememeuent C sresflev
j(3x2 - 8y2) dx+(4y — 6xy) dy ~8xg 8 Wfesllen

C

Canmsamss flumfsseaw.

sk
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AFN-1435 BMA132

B.Sc. DEGREE EXAMINATION, APRIL 2011

First Semester

Mathematics

CALCULUS AND TRIGONOMETRY

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)

Answer all questions.

1. If y=sin(ax+b), write down the formula fory, .

y=sin (ax +b)ereflled y, — 61 GSHTS®S 6110815

2. Find the Maximum value of .~
ye * —ev1 LG Sl srevurs.

3. What is the direction of the tangent at (2, 1) to the
curve x’ + 3’ =9,

(2, 1) etetim yemeflulled x° + 3° =9 et601D 6uEMeTOYSHE)
QaTCariq 6o SHewe etevtest ?



Find the radius of curvature for y =sin x at x= %
y=SinXx 6T6vID CUEM6TOUMTEHRE X = % 165t Ljemmerfludlen

QUEMETIE Y TLD SHNETITS.

Find the Co-ordinates of the centre of curvature of the

curve y=x" at(y,%).
y=x" et6tin euemenelnHa (& (y,%) -etevtm L emerflufen

aUEMETE| MW S 6T FonDHlEn6TTE: &T6TsTa.

Find the radius of curvature of the curve »? = 4? sin 20.
¥’ =a’ sin 20 160D euEDETENNH (S EUEMETEY SYTLD HTETTTS.

i
Evaluate j cos’x dx.
0

%
HIND S '[ cos®x dx.

0

2 AFN-1435




8. Evaluate Ix e" dx.
Ix e’ dx —g wHUNHs.
9. Write down the expansion of cos n 0.

cos nn O—est e fleunssid 61(LpG15.

10. Prove that sinh™' x=1log, (x +4/x7 + 1).

sinh' x =log, (x +4Jx7 + l)eram Bmie|s.

Section B (6 x 8=48)

Answer any six questions.

11. Find the nt® differential coefficient of
sin x sin 2x sin 3x

th

sin x sin 2x sin 3x — 601 n'" CUENEH 0GB (LD SHTETITS.
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12.

13.

14.

Find the maximum and minimum values of the function

X’y (6—x—y).

Xy (6—-x—y) ereom EMiAnE BUGL®, B&dmy iy

ST6T0TS.

2 2

Find the equation of the equatic to the curve x_z + L
a

b2

at(xl,yl).

2

2
y . . . . . .
+—b2 =1 eeorm BeteulLgHmHS (xl,yl) 61637 M

QN| =

yererflulev Clar(Cariqest FwestLn() &nesurs.

At which point on the curve y=x’—-12x+18 is the

tangent parallel to the x - axis.

y=x —12x+18 eTetImD euememey X — YE&HL6N

B emertg6laTHCaETD eresfled LiLsmaflenws snesvrs.
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15. Show that the evolute of the cycloid x=a(6—sin0)

y=a(l-cos0) isanother cycloid.
x=a(0-sin0), y=a(l-cosb) eretrm euLl L cuenenm

auengwlest euewy CQemGarl (s FHmedl QenanCwmm

auL_L_euemeneueny eTeotm) HlemLdl.

16. Derive the Cartesian formula for the radius of

Curvature.

aUEn6T6| TSI DS T6 STl wes GSSHTHMS euenTwim).

a
o

% e

17. Evaluate j -
5 sin x + cos x

%

o Sin x +cos x

xdx

- SN Hs.
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18.

19.

20.

Ifu,

o =3

U,+n(n-1)U, ,=n (%)’H :

Ul’l

o=

U, +n(n-1)U, ,=n (%)’H etest Blmi6s.

Show that cos T cos 2_n - COS 4—n = l
9 9 9 8

cos X cos 2X - cos 2 - L erems 8o 1)1 .
9 9 8

sin 70

sin 0

Prove that

SINTO S S6sin?0+112sin0 — 64 sin0.
sin O

n . . o, .
x" sin x dx and n is a positive integer, prove that

x" sin x dx wimib ‘1’ eTetTZ) lena (LD sT6vT sT6vtl60,

=7 —56sin>0 +112sin*0 — 64 sin®0.

AFN-1435




21.

22.

Section C (2x16=32)
Answer any two questions.
(@) If x=sin 0, y=cos pO, prove that
(1 —xz)y2 —xy, +p’y=0.
x =sin 6, y =cos pb etesflev

(1—)c2)y2 —x), + P’y =0 etewr Himieys.

(b) If y%n + yf%n — 2y prove that
(x2 —l)yn+2 +(2n+1)xy,,, +(n2 —mz)yn =0.
y%" + yi%” = 2x et6vflev

(x2 —1) Vo ¥(2n+1)xy,,, +(n2 —mz)yn =0 etewr

Bmieys.
Prove that the sub tangent to the curve y=g4" is of
constant length.

y=a" etesim euemeneilen 2 L QgrGCar®m wrmhed

Bensenss Clanesst(emeng) e Hlmie|s.
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2 2

23. Find the evolute of hyperbola x_z - 2}—2 =1.
a
x2 y2
?—b—2=1 aeTn & LTeuenemw &S e

QemGar_(hg smelenw s&nesus.

%
24. (a) Evaluate jlog sin x dx.
0

7
TEANIICLEY '[ log sin x dx.
0

(b) Show that B(m,n)zrr((m)%n;.
m-r—n

B (m, ) = [ (m)[ (n)

= m 61601 @gm&.

8 AFN-1435




25. (a) Ifsin(A+iB)=x+iy. prove that,

.. X y
+ =1.
(i) cosh’B  sinh’B

sin (A +iB) =x + iy eesfle.

2 2

X )y
- 2 A 2
sin“A  cos” A

=1

x2 y2
i1 + =1 .
(i) cosh’B  sinhi’B Boioys

(b) If cos(0+i¢)=tana+iseca, prove

cos20cosh2¢p=-3.

cos (0 +i¢ )=tan o +1isec a, stefled

cos20cosh2¢p=-3 etenr Himie|s.

dkokok

that

9 AFN-1435




AFN-1436 BMA231

B.Sc. DEGREE EXAMINATION, APRIL 2011

Second Semester

Mathematics

CLASSICAL ALGEBRA

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)
Answer all questions.

1. State Binomial theorem.

FmHOILY CannSmss snml.

2. Show that:




a + be* + ce™
e3x :

Find the Coefficient of x" in

x 2x . . . .
a+be +ce” gy -6t Q& (pEDeUs STETuTS.
3x
e

Boal Lt (ax—bxj
Vauate.x_>0 . .

. _ Lt ax—bxj
S| HTevoTs 0  J

If (an) > a and (bn) — b then prove that

(an+bn)—>a+b.

(an) - a wpmb (bn) — b-eefleéd (an+bn)—> a+ b etew

Biays.

1 n
show that the Sequence (1 + ;j Converges.

1 n
(1 + ;j -61681m QBTL_T58 e(Hh@ W 6T6v1 HlemL9.
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7.

10.

1
Test the Convergence of the series 1 + 3 + 3 + 2 F oo

L4 — 4 -aery QT flenr  @mmE

Fevenwenws Cendl&s.

I 1

Show that the series 1 - 5 + 372 +......is Convergent.

1 1
1_E+——Z+ ...... 61601 QST R(HEISLD 6TEBIHHTL(H).

State Cauchy’s Condensation test.

Candlulles &(ms@ge0 Cangenameniu gom).
State Leibnitz’s test.

eSlliesfl_ev Cangenemeniu gom).

3 AFN-1436




11.

12.

13.

Section B (6 x 8=48)

Answer any six questions.

Find the greatest term is the expansion of (1+ x)l%

when xz%.

x =3 crgmib Gungy (1+x)2 -ersinp eSiflefled Vet AL

2 mitienus sesot(HILlig.

Using Binomial theorem, find the Cube root of 999

Correct to five places of decimals.

FroGOIULY Cappsensl Lwetu®SS 999-6 (LU

ePEVGENS SN kG LS 6T LGLILSET UenTS &6,

12 23 34 45
Sum to infinity of the Series 7 ¥ 5y T 37 7 F

12 23 34 45

T T3 Tyt e Qsriflan spsf

aUen Ul 6VNEYT Fo (D H6W60E GITETUT.
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14.

15.

16.

Show that :

log\/ﬁzl+(l+ljl+(l+lj%+(l+lj%+ ........
2 3)4 4 5)4 6 7)4
Boieys :

log\/ﬁzl+ l+l l+ l-i-l L2+ l-|'l L3+ ........
2 3)4 (4 5)8 6 7)4

Show that :

Lt 1 1 1 1
— + -+ >t > =0
n— o\ n (n+1) (n+2) (n+n)

Lti+1+1++1:0
n—>o|n’ (n+1)  (n+2)  (n+n) srem

Bmieys.

State and prove Cauchy’s general principle of

Convergence of a series

5 AFN-1436




17.

18.

19.

(s OsrLi Galeugnarer Carduller CQungs
Carum_enL g gan HlemLil.

n | 2”
Discuss the convergence of the series Y —
n=1 n

S nl2"
27 eteoim ClmL_flest HIE Sevenwenw efleulfl.

n=1

State and prove Raabe’s test.

rrulles Cangenenenw s Hmieys.

0

Show that ).

——  is Converges if p > 1 and
in(logn)p

diverges ifp <1.

s
——— eteoim Qsry, p > 1 etevflev MBI (& LD
2 liogn)p 0 g p BOHEG

Feriend 2 mLwgTEHea|b p < leefleo aNlflybd Hemeno

2 L WHNSHaD B H&EW eTenm) Hlnie|s.
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(-1’
20. Test the Convergence of Z P
n=1

S |
o 61651 QBT 6T 62 (HIE! H S0 1.

Section C (2x16=32)
Answer any two questions.

21. (a) Find the Co-efficient of x" is the expansion of

x+4
X +5x+6°

x+4

———— @b lflelled x"-en1 Gl&Pleweus
X" +5x+6

&6se1(pILYlig..

(b) Ifxislarge, show that:

\/(x2 + 16) — \/(x2 + 9) %—g ?2657 nearly.

7 AFN-1436




22.

23.

(a)

(b)

(a)

x Quflgns @ma@w GCung)

7 175 3367
\/(xz +16) —\/(Xz + 9) :Z—g“r 16x5

Garymwions etest Hlmieys.

| 1'+3v+51

e — ! : .
Show that : ——=

e’ +1 1

= e
Prove that Z,) W ) +

Q| N
1

S Sm+1l e
I
= (2n+1)! 2
State and prove Cauchy’s first limit theorem.
Carfllllesr o6 sTvemens Coamnsmss Fam
Bmieys.

8 AFN-1436




24.

25.

Lt n!

(b) Show that : —=0.
n—>owon
Lt !
n_n'zo eTet Blmieys.
n—>on

State and prove D’ Alembert’s ratio test. Apply
D’ Alembert’s ratio test to prove that the series

1 2 3
+ 2+ 3
1+2 1+2 1+2

""" is Convergent.

I4 SeoUTLev eldlg Congemenenw gam Hlnia|s.
4 eoburlev Nflg Corgmenemw LweTuB S

1 2 3
+ 2+ 3
1+2 1+2 1+2

...... &eluyb erevt HlemLl.

State and prove Cauchy’s integral test.

Candlulen Camenauil_eco Cangemenenws sl Hmnieys.

sk

9 AFN-1436




AFN-1437 BMA232

B.Sc. DEGREE EXAMINATION, APRIL 2011

Second Semester

Mathematics

DIFFERENTIAL EQUATIONS AND LAPLACE
TRANSFORMS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks
Part A (10 x 2 = 20)

Answer all questions.
1. Show that (2xy3 + ¥ cos x)dx + (?axzy2 + sin x) dy=0 is

exact

2xy” +ycos x)dx+(3x*y* +sinx)dy =0 -etetrm &6
D

ur(@ Wa& sflwneng) stevs sl (Hs.

d'y _dy
2. Solve dx2_7£_44y=0'
2
& : TV 79 44,0

dx? - dx



Reduce the following equation to an equation with

constant coefficients (x“ D' +2x’ D’ —x* D+ x) y=1

CuwCe QamisasLILIL L FwerLim_enL_ rpled & 6wk g6

Q& TeTTTL FLOETTLINL_TS LMD 5.

Solve: yzlogzdx—zxlogzdy+xydz=0.

8y vz log z dx — zx logzdy + xy dz =0

Form a partial differential equation by eliminating

a, b from z:(x2 +a)(y2 +b).

z:(x2+a)(y2+b)-aﬂ®§g,j a, b-my dMesdl L@

EUENSS01&(LD FLOESTLITL_69L_5 &T6vuT.
Find the Complete integral of the equation
z=px+qy+cyl+p’+q°

z=px+qy+caJl+ p> +q° -6168ID FIDETLINL 165 (LP(LHEOLD

Cgrensenws sesor(HLLg.
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10.

Prove that L (e“’ F (t)) =F(s—a).
L (e“’ F (t)) =F (s —a)-etem BlmLS.
Evaluate L (t2 + 2t + 3).

L(£ +2t+3) -5 sew® g

+2
| bl P

L s+2 o
& 125 +13 )R semBLl.
1
Evaluate the Fourier Series of f (x)=— in (0, ).
X

S (x) :% in (0, 1) -6t AW efeveu HevTE LS.
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11.

12.

13.

14.

Part B (6 x 8=48)

Answer any six questions.

y x
Solve : [x—xz+y2de+[y+x2+y2jdy=0.

: Y x -
8 [x—xz+y2de+[y+x2+y2jdy—O.
Solve: (D* +3D +2) y=x".

&7 : (D’ +3D+2)y=x".

Find L' [S(;:)S(Ziz)]'

Solve : (1+x2)—2+3xﬂ

+y=0.
dx dx Y

4 AFN-1437




15.

16.

17.

dy . dy
7o (1+x7) == +3x—
8 ( x)dx2 xdx

+y=0.
Solve : y=2px+ p* x’.

8r : y=2px+ p*x’.

Find L (sinza t+2e" —sin St).

L (sinza t+2e" —sin SI) -38 H65et (L1

Solve :
(a) p2+q =m".

(b) z=pq.
Sy -

(a) p2+q =m".

(b) z=pq.

AFN-1437




18.

19.

20.

21.

Solve : px+ qy = pq.

81 : px+qy=pq.

Find the Fourier series of the function below

% +x (-m<x<0)

S % —X (0<x<n)

Guevargmib gryiles Lflwy Car_enrs sevr_L9ig.
Find the Fourier Series of the function f (x)= x sin x.
Guevsmemib grylles L,lui CQgr_enrs sevor(Olig.

Part C (2x16=32)

Answer any two questions.

Using the expansions of the functions x and x? in the

interval (0,m) in cosines of multiple arcs prove the
equality

6 AFN-1437




22.

23.

24.

i cosnx 3x’—6mx+2n (0<x<n).
n=1

n 12

x , x% -eteorm snyilen Qamemsen eflflevey LweTLHSS)

Cuoev &memld FeTTLTL_enL Si.

d dx
Solve : —y+ay=x;5+aX+y,given that x=0,y=1

dt
when 7 =0.
dy dx
T . —tay=x,—+ax=Yy, = =1.
gy . tay=xi— ¥, x(0)=0,y(0)
d’y = dy
lve: ¥’ —+x—+ y=xlogx.
Solve : x dx* xdx yeroes

2
8 - X’ Z{+x%+y=xlogx
X x

Solve : (D2 +3D +2)y:x2 +sin x.

&7 : (D’ +3D+2) y=x"+sinx.

7 AFN-1437




25. Solve:

(a)

(b)

8y :

(a)

(b)

(y2 +yz)a’x+(xz+zz)dy+(y2 —xy)dzzo_

dx

dy

dz

x(

2

y —z

) ov( -y

2

0oy

(y2 +yz)a’x+(xz+zz)dy+(y2 —xy)dzzo_

dkokok
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AFN-1438 BMAS331

B.Sc. DEGREE EXAMINATION, APRIL 2011
Third Semester

Mathematics

THEORY OF EQUATIONS AND THEORY OF
NUMBERS

(Non-CBCS—2004 onwards)
Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 =20)

Answer all questions.

1. If «a,B,y are the roots of the equation

. 1
%3 + px? + gx + r = 0. Find the value of ZE'

a, B,y eweuen x3 + px? + qx + r = 0-6t1 ppevruseT eTevfled

1, : :
Zg-m &I &6ToTS.

2.  Multiply the roots of the equation x2 — 3x + 1 = 0 by 10.

x3—3x+1=0 10-65 epeomusemen 10-3,60 QLIHE 5.



Find the quotient and remainder when
3x3 + 8x2 + 8x +12 is divided by x — 4

3x3 + 8x2 + 8x +12 6168T) FMFenL X — 4-60 UEGH5S

HevL_& @ 5 pmIDd Frellenens snewrs.

Find the negative roots of x3 —x2 + 12x + 24 = 0, correct
to two decimal places.

3

%3 —x2 + 12x + 24 = 0 61631 FLOETLIML_IG 63T (860D PLPEVSENS

Qe (D s&wL H(HSSmS6T60 Sewnrs.

Define ¢ (n) and find the value of ¢ (720).

¢ (n)-m euedTWUMISSH, LOHOID ¢ (720) -1 W LIWLS
SHN6TTTS.

Find the values of x and y satisfy 6x + 10y + 15z =1

6x + 10y + 15z = 1 etet1m Fwesrun_enL Klenmey GlFuiuybd

X HMID y-6v7 S| SHTeveTss.

Solve 18 ! + 1 = 0 (mod 437).

Srey snevers : 181+ 1 = 0 (mod 437).
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10.

11.

Prove that n%% —1 is divisible by 7 if (n, 7) = 1.

(n,7) =1 e1esfleo n —1 -ep 7- 460 eUEHES Qb 607
Bmieys.

Prove that n” (n +1) 22 > 4" (n !)3 where n ¢ N

n"(n+1)2>4"(n )3, n e N atenr Hmieys.

Prove that: (x +y) (y +2) (z + x) > 8xyz.

(x+y) (y +2) (z+x) > 8xyz etew1 Bimieys.

Part B (6 x 8 =48)

Answer any six questions.

Solve the equation 3x% — 26x2 + 52x — 24 = 0 whose

roots are in G.P.

313 — 2622 + 52x — 24 = 0 -6 pEESHT AUBHSESS

Qar_fleo QHBSTE0, FOTLTL DG SHi.
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12.

13.

14.

15.

Solve the equation x* + 20x3 — 143x2 + 430x + 462 = 0

by removing its second term.

x* + 20x3 — 143x2 + 430x + 462 = 0 -6o1 @revor_nMeUZ)

2 mitienu B&8 &i.

Find the nature of roots of 2x3 — 9x2 + 12x + 3 = 0.

2x3 — 9x2 + 12x + 3 = 0 -6 epevrauseflen FemeweOWS

ST6T0TS.

If Pis prime prove that :

20P-3)!'+1 = 0 (mod P).

P uan etevor etevflev, 20 P - 3) !+ 1 = 0 (mod P) erew
Bmieys.

If (m,n) =1, then prove that :

¢ (mn) =¢ (m) ¢ (n).

(m, n) =1 etesflev, ¢ (mn)=¢ (m) $ (n) e1e01 Hmieys.
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16.

17.

18.

19.

State and prove Unique factorization theorem.

Cr weop urGuI_ (O Caspod s1pdl Hmieys.

Solve 3x = 5 (mod 11) using Fermat’s theorem.

Quiywriev GCsomsews LweaL®s5S Hmneys
3x = 5(mod 11) .

If a, b, c are any three distinct positive real numbers,
prove that a? + b2 + c2 > ab + bc + ca. Deduce that

a3 + b3 + ¢3 > 3abe.
a, b, c eeviug gCxenb Werm GleueuGoum Wlews

QuiQwes eresflev a?+b2 +c2 > ab + be + ca e1en Hmieys.

Gueaid a + b3 + ¢3 > 3abc s1eor ey srevES.

If m > n prove that (x™ + y™)® < (x™ + y™)™,

m > n etesfled (x™ +y™)" < (x" + y")™ 1601 Blmi6 5.
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20.

21.

22.

If x,y, z are three distinct positive real numbers then

B A S-SR NS I |
provethat —5 55— >—+t—+—.
X'y'z X y z

x,Y, 2 e1en1ig) epesim| GleusuGeaumy) ens GlouiGlwiessT sTeutled

¥+ 4zt S 1 +l+_
R oy Bmieys.

Part C (2x16=32)

Answer any two questions.

If a,B,y are the roots of the equation
x3 + px2 + gx + r = 0 find the value of

(I+a®) 1+ B> (1+7y?).

a, B,y eresuen x3 + px? + qx +r = 0 eT6sTm FLOGTLIML I 607

ppevmIse stevtled (1+a’) (1+ %) (1+y°) -6o Sl snevurs.

Find the range of K for which x* — 14x2 + 24x — k=0

has all real roots.

xt — 14x2 + 24x — k = 0 eteorp swerUI® Hlewmwimest
epevmIsemen Glamesut(heeng) stesfler K-6m 61L_(Dg Clgemevey

ST6U0TS.
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23.

24.

25.

Solve : 6x® —x* —43x3 + 43x2+x-6=0.

Siey snewns : 6x° —x* — 43x3 + 43x%2 +x -6 = 0.

If x is any positive real number and p, g are positive

xP-1_ x"-1

rationals, prove that ifp<q.

x WenalwwCwest Goaibd p, g Wens el&ls (M) sTevTa6T

x”—lzx"—l

p q

et6uflev ,p <q. Bmieys.

If (a, n) = d and d/b prove that congruence

ax = b (mod n) has exactly d solutions.

(a,n)=d wpmb d/b eiefled ax = b (mod n) ereIbd Freu
gwesun(® d Syeyset L (O ClsresTLHTUlHSHEGHW  6T6wT

HlemLal.

skkok
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AFN-1439 BMA332

B.Sc. DEGREE EXAMINATION, APRIL 2011
Third Semester

Mathematics

MODERN ALGEBRA

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define the types of relations.

Qar_iysefles cuenasenet euenTwim).

2. State the law of Trichotomy.

p&Carer el dlenw euenTwm).

3. Define the normalizer of a group.

R GG 61 QuieoBlenevenwt euenTwm).



Define a cyclic group with an example.

F&BT5HGHVSMS 5Ghd ComCanEnLem euenrwimi.

Define the normal subgroup.

Buevfleney 2 L &605m5 auenTwim).

State Fermat’s theorem.

Quiwr Cammsens 61(LpSiIs.

Define the Kernel of a homomorphism.

Bueowrprs enjles ClaFeTensy euenTWm).

State Cayley’s theorem.

CaweNullerr CapmEmS 61(LSIS.
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10.

11.

12.

Define a ring with an example.

SETTEUMETILGNS &&bS CLomGamErnL_ 6 euenTuwimi.

Define a zero divisors of a ring.

sewTelemenLgdlen LL,eHws sryenfilenw euenruimi.

Part B (6 x 8 =48)

Answer any six questions.

Explain the types of functions.

Caniggeuserflen euenagsenst elleuflss.

1 X
Show that f:R —(0,1) defined by /(¥)=7 1+1+|x|

is a bijection.

1 X
S R—>(0,1) ez f(x):5{1+1+|x|} 6T 63T

euenTWMISSLILIGES [ oy eu1g) eenmisolanesimest Camysgeo

OHMID (P(ps Camisgen et Hmieas.
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13.

14.

15.

16.

A non-empty subset H of a group G is a subgroup of G

iff a,be H= ab™' € H —Prove.

H steriugy G o1 2L &evwons @\(mas CoHemeuuwimesg)b wHmid

Gurngwresgiwner Hlubsenest ag,becH=ab'cH eten

Bmieys.

Prove that a subgroup of a cyclic group is cyclic.

5&THGHVSI6N 2 L (G60(PLD F&HBTE @60 616wt Hln)e|s.

State and prove Euler’s theorem.

<puleofle Copmsems erwdl Hmieys.

Prove that the intersection of two normal subgroups of

a group G is a normal subgroup of G.

Brevi(h Quevhlemer 2 I @Geomsetlenr Geul (B G etevrm

Gvgdles Quisvfleneo 2 L &eoCio 16wt Hlmie|s.
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17.

18.

19.

Let G be any group and H be the centre of G. Then

G/H =1(G), the group of inner automorphism of G.

G em @eow. H geng G et ewwwib stesfleo G/H=1(G)

eTewt Elmi6 5.

Let G be a any group. Show that /:G — G given by

f (x) =x"lis an isomorphism iff G is abelian.

G em Gob. f:G>G erg [ (x) = x 1 66
auemTwmssLILIgeT [ eflae smfyeLwsns B mss
Caemeuwnengid womid Gung)wrengwresr Klubsenes G

26018 L 6Slwien GHevons B (HS @D eTev Himiays.

Prove that a finite commutative ring R without zero

divisiors is a field.

R (Plgain] Hewflli sewteusnsmuid R-6v L&dls sryewflaen
Bevemev s1evflev R e ss6mid 1601 Hlmyieys.
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20.

21.

Prove that the characteristic of an integral domain D

is either O or a prime number.

D et6t1m 616001 yrmussSlen SApLifweor LEHwbd 60608

L& eT6vuT 616wt Hlm)6) 5.

(a)

(b)

Part C (2 x16=32)

Answer any two questions.

A function f:A — B is a bijection iff there exists

a unique function g:B— A such that g of =i,

and fo g=ip.

f oeos @arnstarearprer Carissed WwHMID
WwpsCanssens Qmes Caemeuwnesgn wHMHID
Gungjores Klupgenen g:B—> A, g o f=1, bHMID

f o g =igeten Himieys.

Let f:X—>Y be a function. If Ac X and
Bc Y. Show that () Acf'[f(A)]

(i) fI/7(B)<B

6 AFN-1439




XY emeny Ac X womib Bc Y eesflev
DAc f7If ()] G f[/7(B)cB eron Bnieys.

22. Let Gbe agroup and a,beG . Then prove

(a) order of @ = order of a 1.

(b) order of a = order of 51 ab.

(c) order of ab = order of ba.

G @m @eow a,beG eesflev

lest euflene

(a) a e euflews = a~
(b) a et euflens = b~! ab et euflens

(c) ab e aufleng = baes auflenss@ swid etest Himias.

23. (a) State and prove Fermat’s theorem.

(b) Prove agroup G has no proper subgroupsiffitisa
cyclic group of prime order.

7 AFN-1439




Cuyor_ Cappsms e Hnieys.

G e1e51m @HVSIHDE H@E& 2L (FEVIDEV6V 6TESILIGN (S
Coemeuwnengdo wHmD Gurg wresg) e
Blubgemeswneng wrtlgesfleo G @eownesig usm

auflenguenL_ &8578@60LD eTest Hlmiays.

24. State and prove Cayley’s theorem.

Qawelullen Capnsems s1pdl Hnie|s.

25. (a) Z,is anintegral domain iff  is prime-Prove.

Z_ (W 616307 STRISD <> 71 LIST 6T6v0T 6T6wT Himieys.

(b) Prove that (Z,,®,0) is aring.

(Z,,®,0) @m sewteusnemuld ere Hnies.

dkokok
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AFN-1440 BMA431

B.Sc. DEGREE EXAMINATION, APRIL 2011

Fourth Semester
Mathematics
REAL ANALYSIS
(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Define Metric Space.

Q& Gleuerfl stetrmmev eT6vTET ?

2. Determine whether d (x, y) defined on R by

d (x,y) = (x —y)? is a metric or not.

d (x, y) openrgl R-er Guweo d (x, y) = (x — y)? erem
UTWMISGSILLL T g @@ Cwlflé Geusfluns
B maEW. Sjeueunn auenrwnSSIULTelL L 6o Gl

Qeueflurs Qmasng ereniLieng edleufl.



Prove that for a convergent sequence (x,) the limit is
unique.

M @MBE s (X,)-60 TLEMEVSEHET 6rTm| SedT
sTenTLIEnS Hlmi6|s.

Define Cauchy sequence.
anendl Qar_j&flulenen euenyuim).

Let f be a continuous real valued function defined on a

metric space M. Let A={xeM/ f (x)20}. Prove that
A is closed.

QL fle Qeuefl M-es1 Cwed f @@ 6 @hHE E6nL W
CuwinllieTer Fniy eTenm euenTWNISSLILIL (D6Teng

stetie A ={xeM/ [ (x)20} ererflev A epiqwig stent Himieys.

Prove that the Metric spaces [0, 1] and [0, 2] with usual

matrices are Homeomorphic.

CQwLfls Qeueflaer [0, 1] womw [0, 2] srgryewr
QL fa@gLer CanmblCGurorillésns Qms @0 erer
Bmieys.
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10.

Prove that any discrete metric space M with more than

one point is disconnected.

Q@ LseTefl&@b ilswnengnsea| 6hsoleun(, $esflsaseufl
&0 euefl M-1b QarhsssT1s @\(HssNg) eTer Hlnia)s.

Give an example to show that a subspace of a connected

metric space need not be connected.

@wm 2abeaseafl ®m CQaTOs5s ©wLl &6l eueflule
Qsrhsssn1es Ymsss Cameaiuleeney LM F

2_gnrewid sanl Hmieys.

Show that any compact metric space is totally bounded.

ahaCleurm Lsswrer Gl flés  Gleusfluyw
616066V GHL_LIL_L_g)| 6T6vTLIENS HlemLa.

Give an example of a closed and bounded subset of 1,,
which is not compact.

Q@H AP LHMID ETEVENESHEGLLIL L 2 L sewrd 1,-6ev
SIL_&5LDTETT HEVTTLD B|6V6V 6TEITLISN(S) 2 STTETITLD S(1HS.
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11.

12.

13.

Section B (6 x 8 =48)

Answer any six questions.

Show that any metric space (M, d) each open ball is an

open set.

61 g0leunp G f&bleuefl (M, d)-6v eubleunm SHmns

UBSID F SDhs SewwTons G (HS@GWD eeTLms Hlniea|s.

Show that any metric space every closed ball is a closed

set.

ehG0leunm Gl fl& Geusflulled euGeunm epiqus

UhSTen) eLplq Ul SeusTLons B (h@SL eTesTLens Hlmieys.

Let (M, d) be a metric space, then any convergent

sequence in M is a Cauchy sequence.

M, d) e@m QL f&bleuelfl sefled sthgCleunm 6 HE! @D
QarLmbd M-60 @@ stell QgrLrrs @ (Hs @G0 erew
Bmieys.
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14.

15.

16.

Prove that a closed set A in a metric space M is nowhere

dense iff AC is everywhere dense.

@@ O f&tleusfl M-60 e epiqw sewwrd A L Feuns

Bevevev s1etinl B HHST, DHHS WL HGW AC gy ems
eubleunennenid ojjeuns ma@ LW stest Himieys.

Let (M,, d,) and (M,, d,) be two metric spaces. A

function f:M, — M, is continuous iff f1(F) is closed

in M; whenever F is closed in M,.

(My, dy)  wpod (My, dy) estug Qrew®
QL fl&Ceusflast eeotas. @@m &y f:M, > M,
emrEugsts @mbare, @mbsre wHiGw M,-ele F
23 wiusts JosGn Qurws M, - fH(F)
PIWFTS QHEGLD 616 Hlmieys.

Let D be the set of points of discontinuties of a function

f:R—>R.ThenDisoftype F,.

D etettug f:D >R e @mmdleoens Leraflaemnens

QlanewTL sewd eterlled D F auews etewr Himieys.
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17.

18.

19.

A metric space M is connected iff there does not exist a
continuous function f from M onto the discrete metric

space {0, 1}.

M @@ Q155 Cwl_§s Gleuaflwrs @mHbsTed WL HGLW

M @mEuED ey [ ez M-edmigl {0, 1} saflgzef
QL f&6leusfla @, st stew Hlmies.

If A and B are connected subsets of a metric spaces M

and if AnB=¢.Prove that A B is connected.

A wpmid B oyeus e Qe Qeusfl @mBmaned, M-est
Benewt TS5 2 L_sHemmigen sTevfled OHMILD ANB # ¢

sTefled A UB 26018 DenemtasiLL_L sesuiid eTeu HlemLdl.

Show that any compact subset A of a metric space M is

bounded.

b S0leun(H L Sswrer 2 L sewimasst A eteorug M-eo

61606V G EGHL_LIL_L_g| 616wt HlerpLil.
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20.

21.

22.

23.

Show that a closed subspace of a compact metric space

is complete.

Q@@ ewigw 2 6moleueafl L saswrer Gl fl&E6leustluied
LTSS WwiTesig) eTenLIen, HlemLal.

Section C (2x16 =32)

Answer any two questions.
Let M be a metric space and AcM .Then

A=AUD(A).
M eresug) @ Gl fla6leuafl LOMID AcM eeflev
A=AUD (A) etew BlemL9.

State and prove Cantor’s intersection theorem.

anesiGLT Cleul_ (S Copmsemnass gnnil HlemLil.

Let f:[a,b] — R be a monotonic function. Then the set
of points of [a, b] at which f is discontinuous is

countable.

f:la,b] > R eretiug Cr rrewr enjy erevfleo [a, b]-60
yereflaeaflesr sewrmaser [ OQorrsfdupnsns

B m5@WoILN(Z) sTevvTerTSSaHSS 616w HlemLil.
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24. Let (M, d) be a metric space. Then the following are

equivalent.

(a) M is connected.

(b) M cannot be written as the union of two disjoin
non-empty closed sets.

(¢c) M cannot be written as the union of two non-
empty sets A and B such that AnB=ANB=¢.

(d) M and ¢ are the only sets which are both open
and closed in M.

M, d) em QL f&bleuef sens Sposeni sHMIS6T

FLoMevTLoNeTTeney 6T6uT Hlmies.

(a) M Qsrsss.

(b) M-z @rewor(n Qewewrulieveons QeunHmmHM epiqul
sewriseflesr CoT&Henaswns e1(pS (Pilgwing,

(c) @revor(® Cleupwmm sewmset A wHmd B o6
ANB=ANB=¢ o5 DH&ELOUnpg eunmer
Cersenawns M- e1(pg (g uing).
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25.

(d) M ovpmib ¢ etestuen jemeu M-ev  Spmg wHmD

(a)

(b)

(a)

(b)

eI WSTS B (H&GWoILMLpg SHewrmgsT L (HGL.

Let f be a1—1 continuous function from a compact
metric space M, onto any meyric space M,,. Then
f1 is continuous on M,. Hence f is a
homeomorphism from M, onto M,

Prove that any continuous function f:[a,b]—> R

1s not onto.

fem 1l -1 emu&s &r1iy, SL&sWrem
OwL_f&6leusfl M, -eSlmps e1GsenIb Gl fl&bleuerfl
M,-6@ Qeeodlpg eens. sten@Geu M,y-e0 f71
PORGEDE o Hnes. gyposwurd [ owm
M, -eS\mig1 M, -&@ Clgsogiid CanmAGuwimomy o198

Sh(SLD.

ahaCleunrm @mm@&s &rijy f:[a,h)] >R -b
CGuwevHlenm Bevemev eteut Fimias.

skkok
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AFN-1441 BMA432

B.Sc. DEGREE EXAMINATION, APRIL 2011

Fourth Semester
Mathematics
LINEAR ALGEBRA
(Non-CBCS—2004 onwards)
Time : 3 Hours Maximum : 100 Marks
Section A (10 x 2 =20)

Answer all questions.

1. IfSis a non-empty subset of a vector space V define

linear span of S. Find L (S) when S ={(1, 0)} in V,, (R).

V @m QeusLi Geusfl, S @m Geumienwwmn V-e
2 Laewid eresflled S-eo1 @@muy eNflaunrsssens
euemTwmss. V, (R)-e0 {(1, 0)} er ee(p Lg elfleunssid

wrg ?

2. Define the basis and dimension of a vector space write

down the basis for V, (R).

@@ OQeusLi Geueflilenn 9jqssewrd, Lflwmewbd
SpFweumenm euenyuml. V, (R)-61 jqss6m1d geenm

61(LpS).



If T:V3(R) - V3 (R)isdefined by T (a, b, ¢) = (a, 0, 0)
then show that T is a linear transformation.

T:V3(R) - V53(R), T(a, b,¢c)=(a,0,0) aafleo T epmuig
Hlemev OIHMLD eTeMSHSHTL_ (D5

Show that the vectors (1, 0, 0),(0,1,0),(1,1,1),(1,1,0)
are not linearly independent.

(1,0, 0), (0,1, 0), (1,1, 1) wpmbd (1, 1, 0) ereorm R3-60
2 6o CleusL &6 @(H LIGEFTTT CleusLTH6T 6060
6T6u1HSHTL_(H5.

Show that any orthogonal set of non-zero vectors in an
inner product space is linearly independent.

@M 2Lumsse OGeaeaflllled ysflwweeons
CleusLTeHem6ns GlaTewTL 61hG (1 ClFkIFH5SH& S6vvT(LLD
Q(H LG &FNNE S6u0TLD 6T60SHHTL_(h5.

In an inner product space V, prove that

lu+v|<||[ul|+]||v] forall u,veV.

@@ 2L Clumss Gleusfl V-60 steveon u,v eV -sEms @0

lu+vi[<|lul[+][v] oo Bmieys.
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3 -1 2
Find therankof A=|0 1 -3]|.
6 -1 1

A={0 1 -3| eteorm yewflullest Fyd snevorss.

Show that the diagonal elements of a Hermitian matrix

are real numbers.

@ Caniifaflwes oewnflulle epemevel_L S8 2 miliLger

e16060MD GloilGlwlewsT 616wt Flmies.

Prove that the characteristic roots of A and AT are the

same.

A vpmib AT aetp el Cr Apllwerys

Sreysenens Clanevsr_eneu e16st Hlm)6|s.
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10.

11.

12.

If f(x,y) =x.y, — %,y is a bilinear form on V,, (R), then
find the matrix of f with respect to the standard basis
in V, (R).

le;, ey} eterp 3 9.8 & 61T 5 6 5 Qurmsal,
f @, y) =xy, — x5y, er6mp Vy (R)-goisiten @@ Smuis
eneom allqeusSnaret ienflenws seor(Hly.

Section B (6 x 8=48)

Answer any six questions.

If A and B are two subspaces of a vector space V, prove

A+B_ B
A ANB’

that

A, B aettuenr V etetim QeusL g Qeuefliliesr @

A+B_ B
A - AnB T Boes.

o enbleusflser stevflev

Prove that the S= {vl,vz, e vk} in a vector space V is
linearly dependent < there exists a vector v, €S such

that v, is alinear combination of its proceeding vectors.
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13.

14.

V e1601m Qeusii Qeuafludied S={v,,v,,...,v,} stetim sewrid
Q@@ Ulg FMHSH <> S-60 2 6em vV, elesin OleusLewr
ASHG WHmSW OeusL ST ePOD @ LIGHF
Cersenauilev s1(ps (Pigu|d et Hlmieys.

Find the linear transformation determined by the

matrix with respect to the standard basis

1 21
0 1 1
-1 3 4

{e}, ey, €51 in Vg (R).

Vs (R) -eor Sl onen gjgssemid {eq, ey, e;) eowL

1
Qurniss | gy Sewflullenr @ Ulg

-1

[SS I \S)
BOo= =

2_(HLOMDHDHSENSHS SHT6TVTS.

If Vand W are two finite dimensional vector spaces
over a field F and T: V — Wis an isomorphism then

prove that T maps a basis of V onto a basis of W.
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15.

16.

V, W steniient &1, (pig6m Liflonesstiiser olsresr F steorn
sengdlen Waemwng CleusL i CQeusflast T : V —» W e
Buibd wrHmLd etesflev T etevtLIgy) V-601 19SS EISH DS W - 68T
I 5HeMISHM @G 2 6T6m @ Ced 2 (HLIHMHID 6Tewr
Bmieys.

Establish Schwarz’s inequality in an inner product

space.

2 LQumssed Gleusfluiled eveuriev &wesflestemwenw

Bmieys.

If W is a subspace of a finite dimensional inner product

space V, prove that :

A v=waew".

(i) w=WH)".

W eteiug) V eteip (wigeym Uflrewtd ©lsmevr
2 I Clum&asev Gleuerfludesr 2_smbleuerl eteuflen
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i v=waew".

() W=(W'Y  erem Blemi.

17. For what values of ) and u the equations :

X+y+z=6,x+2y+3z=10,x+2y+Az=pu are

(1) Inconsistent.

(11) Consistent.

(iii) Have a unique solution.

A, 1 serfleot ThS LHUYSEHSE X+ y+2z =6,

X+2y+3z=10, x+2y+ Az =y e16s1m FESTLM(D&H6T

(1) Qumnsghleveonsene.
(i) QUSSP wene.

(iii) sellsSreneus ClanevwTL_emeu 6T6u1s &M6TUTS.
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18.

19.

20.

State and prove Cayley-Hamilton’s theorem.

CaGev Camiileo_enm Capmseng stpdl HlemLdl.
Prove that any square matrix can be expressed

uniquely as a sum of Hermitian and a skew Hermitian

matrix.

6% @ &7 Sjewflub GanFSflwen, 1T ClamFLSsluies
eesin Q@ enflseflen sm(hgeonas seaflss peomulleo
61(Lp 60D 616wt Hlmi6ys.

Find the matrix for the quadratic form :

2x; +x; —6x,x, in V4 (R)

2x; +x; —6xx, eteorm Vg (R)-60 o emem @@muig

augeugSlen enflenws srevsis.
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Section C (2 x16 =32)

Answer any two questions.

21. Prove the following :

(1) Any subset of a linearly independent setis linearly
independent.

(i1) Any superset of a linearly dependent set is
linearly dependent.

(ii1)) Let V be a vector space over a field F. Let

S={v,,v,,....,v,} spanV andlet S'={w.w,,..., w,}

be a linearly independent set of vectors in V. Show
that m<n.

SpaeTLeunenm Hlmie|s.

(1) ewmuis grrr Hleneouleo 2 6Tem 6(h HewsTsdlen 61HS
Q@ 2 L_sewT(pLd (h Ligsryn Klemeoulled @ (ha @,

(il) muys sMhs Hemeoulley 2 6Tem QM HEWHMS
2 L sewions Olemewi 61hg @ GL60s 6w (WL

Q@MUY FTTHS Hleneouiled 8 hs @ D.
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22.

23.

(iii) V eteorugy F-eor WSanem @@ OCeusL i Gleuerfl
S={v,,v,,...V,} eteim V-e1 2 L seworid Veww
o HaUTEGEADS. S'={w.w,,... W, @ LgsTrT
Blemeoulley 2 eitem V-es1 QleusL_aer etesflest m<n

616018 &ML (h&.

State and prove fundamental theorem of
homomorphism on vector space. Hence prove that

Rank-Nullity theorem.

QeusL i Geusflaepsaner Cewewrmrs Carisged e
SigluueL  Cgpmsers eawd Had. g
SlgliuenL_ullev sy wHMIL Benenivs CapnEens HlemLil.

Find the characteristic roots and the characteristic

0 1 1
vectors of the matrix A= 4 4 2
4 3 -

0 1 1
A=|-4 4 2 eeim  ewflullesr HAmliGweoy
4 -3 -1

epeumIGememU|LD S Litlweo CleusL_fHememu|Dd Snesurs.
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24.

25.

Explain Gram-Schmidt Orthonormalization process.
Hence find an orthonormal basis for V, (R) from the

basis {(1,0,1), (1,3,1), 3,2,1)} .

fymb-evifls @S55185@ (pempenw eNend@s. Vg (R)-6r
Slgsaemmd {(1,0,1),(1,3,1), (3,2,1)} stefled yz60m revs

Qem $HS5F I3|qE5HEMWSHEDS HTETITIS.

(a) Prove that a bilinear form f defined on V is
symmetric < its matrix (a ij) with respect to any
one basis {V,, V,, ..., V_}is symmetric.

Bmiegs : V eteorm QeusLj Gleuefluflev, @muig
PDOD aebd [ s0sf] Qg < s @
g SseIsSnane [-e jewflub Fw&f) oy eug).

(b) Reduce the quadratic form 2x,x, — x;x5 + x7x,—
XoXg+XeX,— 2x5x, to the diagonal form.

2X1Xg — X1Xg + XX, ~XgXq+XoX ;— 2X4X 4 6T68TM G(HLIG.

QUIGEUSENG PLPENEVEIIL_L 6UIqaILONS LOMHMIS.

skkok
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AFN- 1442 BMAS531

B.Sc. DEGREE EXAMINATION, APRIL 2011
Fifth Semester

Mathematics

MECHANICS

(Non CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 = 20)

Answer all questions.

1. Find the resultant of 2 forces P and Q acting at a point

at an angle 90°

@ Yereflulley QFmi@s5sme ClaweL®b B\malenager
P, Q @eumniletr eSlemeneysemner & nesors.

2. Define Geometrical representation of a moment.

SmLys Smesflest augeu senflg 2 HeusnbLiy euenrwm).



Define Limiting friction.

6T6V6M6V 2 LG QUENTWIM).

Define Co-efficient of friction.

2 Tmieys Cl&p euenTwim).

If s =/t find the acceleration.

S = Jt araxfled (P D&ES5MSE SNevTS.

Given the velocity of projection, find the maximum

horizontal range.

Qar@ssiul L e eimdleng CouassHn@ 1560 2 Wije|s

FHevL eigenss snemTs.

State the equation of the path of the projectile.

N GILIMBET LiImen g Ull6tT FLOEST LITL_Iq 696818 &nl1)] 5.
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10.

Give example : Impulsive force

gnesm| SHS—2_hs ellens.

State the differential equation to the Central orbit
(P-r) form.

eoww aemsl uremgulenr (P- r) euemaes &

FLOGUTLITL_ 9606018 FoM)|S.

Find the displacement of a particle moving in SHM.

Fflewe Qusssde - Quimi@d O L erfl 6v1

QL LQuUwrFHenrws snevors.

3 AFN-1442




11.

12.

Section B (6 x 8=48)

Answer any six questions.

If three coplanar forces acting on a rigid body keep it
in equilibrium, prove that they must be either

concurrent or parallel.

pPETM R ST ewid NlenssH6T (H&HL 1q M &0
Qunmeflesr g Ceweoul (B Fwhlemeoudledr @@L
Seualemeset Cr yeraflulley QeweoLL V608

Bevemtwins Q&G 66wt Hlmi6|s.

If two couples whose moments are equal and opposite,
act in the same plane upon a rigid body, they balance

one another.

Q@@ s1gnisasl Gunmeflenr GCwed @@ msdHled &
Hmuys Spensenster Q@b spedlenenaer 65l0rSl7S
Slengasefleo Qlawed LILLTev, HUCILTHEDST SjewFeunHM)

B ®Hs @ e1est HlemLl.
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13.

14.

A body is at rest on a rough plane inclined to the
horizon at an angle greater than the angle of friction
and is acted upon by a forces parallel to the plane and
along the line of greatest slope. Find the force if the

body be on the point of moving down the plane.

QerrolenrliLmes ojemey nla|emLW b SHengdler )
Q@ QLINBET eweussLILIL (DeTeng), 6wt &) (H elens
QeweLl(H giaemer Fkleneouiled eneuSFI6TeNg), IS
2 grieys Carewrgens el CQuflg. sisem Hensdlen
CueGrradl QusEw FmeurullemLller HuGurg

QeweoLBIb elensenw s SHTeToTs.

Prove ;

(@) v=u-+at
1,
(b) Szut+5at

(© v +u’+2as

5 AFN-1442




15.

16.

Boieys

(a) v=u-+at

L
(b) Szut+5at

(© v +u’+2as

Derive the Cartesian equation of the common

Catenary.

@ sngnrewnt snflflugdlen sriedwes FwemLm_enL

F(He &,

A body rest in limiting equilibrium under the section
of gravity on a rough inclined plane. If the body in
just on the point of sliding down, prove that the
inclination of the plane to the horizon is equal to the

angle of friction.

6 AFN-1442




17.

18.

19.

@@ CQerylarriuner gnie| sesdles Coed Hemaeunm
Hlemev stevemevulley g Oum@er SC Ffleusn s
SpwSsIs BHSSma). Gunmerflesr stenL sedly Ceublmm(h
Qeusfl elemeuwyd GleweoLLrdlmLillesr snie| sengdleo

gmnie|, 2 rnie| Caremrsdlm@& FoMEGL 66w smesurLil.

Show that the path of a projectile is a parabola.

@wm aflounmefler LTMG LIToUEMETWILOM@GW 6T6wTS

s1_(Hs.

Find the loss of kinetic energy due to direct impact of

two smooth spheres.

@ eupeupliuines Carewmiseflesr Crrg Gurgedes
Gurgl spuGIbD Quss gy nHnev Q(PLILIEHEIS SHTevwTs.

Derive the composition of two SHM’s of the same period

and in the same straight line.

@Cr CrrGanliqgey 2 sten G emevey Crrsmass
Qarewi @@ Fflemes Quassmseailen Qan@lenus

ST6U0TS.
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20.

21.

22.

A particle is moving along the curve r* = A cosn 0 +
B sinn 6 under a central force, the pole being the

centre. Find the law of forces.

oww ens allHullenr FPp QuUEBGD @@ Hoer
glmeuLiysmeflenw emwwiwrss st 7 = A cosn 6 +
B sinn 6 etet1m euemen euenyuiled Quimidlestnev eXlenau ot

Ndlemwis srevwrs.

Section C (2x16=32)

Answer any two questions.

State and prove Varighen’s theorem on moments.

Spuys gpenens snjig Coufls eumen Cappsens 61
HlemLal.

Find the resultant of two like parallel forces acting on

arigid body.
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e CunE Genewt ellenase (b sL_LlgmIssL1 Glumerfles
15g1 Qeweob Curg 2 Heun@GLb ellenerey ellengdsne

FHmLysSmen snevers.

23. (a) Provethatthe path of the projectile is a parabola.
efQuneflest Litewns e (h LiTeuemETE] sTEMTHSHTL_(DS.

(b) Find the maximum range on an inclined plane of

a projectile.

Q@ FMUSeTSS 6t 158 eTNWLILIHID HIS6T 6emL_WWLD

BLGILI 65Fenas srevwns.

24. A uniform chain of length 21 hangs over two small
smooth pegs in the same horizontal level at a distance
2 a apart .Show that if 4 is the sag in the middle, the

length of either part of the chain that hangs vertically

is (h+1-2 hi)

9 AFN-1442




25.

21 BemenLw eqp Frmen srdle Gr 2 wrwenLw
dml (pemens@Gsdlaeflen 158 Cgmmaei Ll (HeTeng.
(P e es1d G &S & EhHaHlenL_Gwiuyster Gy 2a, FrdleSulles
Qamiey i eefleo Crrmags Qgmi@L srdlefullsr Berbd

(h+l—\/2_hl) eteut Himieys.

A particle moves in an ellipse under a force which is
always directed towards its forces. Find the law of force,
the velocity at any point of its path and the periodic

time.

GNwgems etGlunpgn Crrssuul L ellengullemeo
Qussiu@b g6 etn BT el L SS5le0 BamIng.
lemaulest eildl, uremguier @ yerafluilL g

FlengCeusd sreveul_ L Crrb Qeaimenns snewurs.

skkok
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AFN- 1443 BMAS532

B.Sc. DEGREE EXAMINATION, APRIL 2011
Fifth Semester

Mathematics

STATISTICS—I

(Non CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. Define a Skewness.

Ffenenind CanLSemns euenyum).

2. If $x=20,3y =533, Tx* =120, Sxy = 2676 then find the

equation of the straight line.

Tx=20, Zy=533, Ix*=120, Zxy=2676 ererflev

CrrCam_(h euenrulles FETLIML_6HL_& &T6wors.



Define a Correlation.

L (bmeneal auenywml.

What is the angle between the two Regression lines ?

wml&sfles Glgr_ijL& Canbhsensdlen,_Guwiwires Gsmewrn

wrg ?

Prove that (AB)=(ABC) + (APy)

(AB)=(ABC) +(APy) eremr Himieys.

When two attributes A and B are said to be

Independent ?

A womb B etestm LissuTLS6T 6TLIGILIN(D G STTLIHDHEDEWITES

BmHeG0 ?

What is the Geometric mean index number ?

Qums @ arnafl @GBS 616w eTerTmTEL 6T6vTONT ?
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10.

11.

What are the components of a Time Series ?

Mool TL_fl63T Fo M) &6 WiTEDEU ?
If P(B)=0.15, P(ANB)=0.10,find P(A4),

P(B)=0.15, P(ANB)=0.10 stesfle0 P(%) ST6TTIS.

State addition theorem on probability.

Blapgacien gnl_La)ssnen CannsHans 61(1pgIs.

Part B (6 x 8=48)

Answer any six questions.

Calculate the first four central moments from the

following data, to find B,, B,

f : 5 15 17 25 19 14 5

3 AFN-1443




12.

13.

f - 5 15 17 25 19 14 5

Qar@ssliul L NUTRSEHSE (PSEV HI6E DLW
GWeodlmesiaer snevsa Geyd B, B, .

Fit a straight line to the following data :

x : 0 1 2 3 4

y : 21 35 54 7.3 8.2

CuwCe smpluul(erer wILULSEHEES CrrGCasm@m

(AT

Find the correlation coefficient for the following

data :
x : 10 12 18 24 23 27
y : 13 18 12 25 30 10

CuwGeo Qar@sasLiul (herer &Nl LI T & 615 & (5
L Oneysolsp SHTewwrs.
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14.

15.

16.

Out of two lines of Regression given by x+2y-5=0
and 2x + 3y —8=0, which one is the regression line of

xony?

x+2y-5=0 womw 2x+3y-8=0,eretm B
wrilseflesr Gar_jys Carsefleo y e Wgrem -xewr

IS CFT_iys Car e1g ?

Given (A) =40, (B) = 30, (AB) =20, N = 100 then study
the association between A and B o and B, A and B,

o and B.

(A) =40, (B) =30, (AB) = 20, N = 100 eresflev

A vpmin B, a wpmid B, Awpmib B, owpnid B ssrer

Q&M_Ty& snesus.

Given that (A)=(a)=(B)=(p) Zg then show that
(a) (AB)=(aB).

(b) (AB)=(aB)

5 AFN-1443




(A)z(u)=(B)=(s)§ el

(a) (AB)=(ap).

(b) (AB)=(aB) eremr Hmieys.

17. For the data calculate the index number taking 1984

as base year.

Year 1984 1985 198 1987 1988 1989 1990 1991 1992

Price of

wheat 4 5 g 7 8§ 1 9 1 1
perkg

Cumaesr LTS EHS@E 1984-2 IjiqLiLIenL 6(HLLOTS
Qarewt(h @D (B sevwTs.
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18.

19.

20.

Fit a straight line travel to the following data :
Year : 1979 1980 1981 1982 1983
Sales . 100 120 140 160 180
(in 00,000s.)
Cun@ALllL aMeaurksepsste CrrCamiqenel
(AT
State and Prove Boole’s inequality.
LpeverSlent #evfleenoenwt e1(pd) Himieys.
An urn contains five balls. Two balls are drawn and

found to be white. What is the probability that all the

balls being white ?

@G uIsgrsdle phg ubgise 2 e Caxiey
Qewwlul L @m ubgseEpb Ceustener Hmngdeo
2 _eiteng). LNSHrS5Hl60 2 66 i emevISg LInGISEH0 HCH
Binsdleo QmLusnanes Hapssanel srenis.
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Part C (2x16=32)

Answer any two questions.

21. Fitacurve y=qge™ to the following data :

x 1 2 3 4 5 6

y oo 14 27 40 55 68 300

Cup@AulliL AurksepsE y=ae™ 661D

eueneTaUeny ClLINHSS.

22. (a) X and Y are two random variables with zero
means and same standard deviation and zero

correlation. If U= X cosa+ y sina and V=Xsin o

Y cos o then show that U and V have same
standard deviation and zero correlation.

X wpmib Y stesrm @ wrilaeflen #rnefl L,gouib sTesrmib
Sl L eflevasid swwrsen LHNIL @L(Hne|s Glap
LbZQWID eTend Glamenas. U =X cosa + Y sina wpmw V=X
sin a— Y cos o eteim euemTwmisSLILL L wisefles
Sl L elevasIb &o1ons 2_6menblgeTnib L (Hnmeays Glawp

LL2QUILD 6T6TTMILD &T600TS;.
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(b) Explain about the correlation and its uses.

eLOme; uphl dleflés. wLHDD e

LIWI6ETTS: 6068 FaM)|S.

23. For the following data find
(@) Qupe
(b) Qup.,
(€) Qup
(d) Quc
(e) Que

(ABC)=100 ; (ABy)=110; (ABC)=105; (ABy)=95;
(aBC)=107; (aBy)=55; (afC)=86; (apy) =89

Cumnaevr eXlLITEIS e &)
@) Qupe

b) Qu.,

9 AFN-1443




© Q.

(d) Quc

() Qg

24.  For the following data, calculate

(a) Paasche’s.
(b) Laspeyre’s.
(¢) Fisher’s and

(d) Marshal-Edgeworth index numbers.

Commodity A B C D E
1985 p, 2.00 5.00 1.50 10.00 8.00
q, 4000 500 1500 250 2500
1988 p, 2.50 4.00 2.00 12.00 5.50
q, 4500 800 900 260 5000

CuGev @MU L elLITEISEHS S

10 AFN-1443




(a) umevdl

(b) eomeroLwiy
() Yesien

(d) er_Qeunys wrjsed @GNHuIL_(H 6T6voT HT6vOTS.

25. (a) State and prove Baye’s theorem

Cuullsv Ceppsems e1pdl Himieys.

(b) State and prove multiplication theorem on

probability

fapsasaer Qumssasatear Canmw erpd
Bmieys.

skkok
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AFN- 1444 BMA533

B.Sc. DEGREE EXAMINATION APRIL 2011
Fifth Semester

Mathematics

LINEAR PROGRAMING

(Non CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 =20)

Answer all questions.

1. What are the essential characteristics of L. P. ?

L. P.-ulest (p&dlw LietsTL mevengen winemeu ?

2. Write a general Linear programming model in the

standard form ?

Qurg GCrfluw Gowe L wrHfl eerenm

STUUOSSIUL L Ligeusdlev 61(Lpg)s.

3. Define basic feasible solution.

gLl STenel eUeDTIWNISHS.



Explain the uses of artificial variable in L.P.

L.P.-ulev Qawpens wmiludles LILIETSHemneT dnmis.

Explain the primal-dual relationship.

@mHenw-Q(Hewwullen GlgTL_FenL a6 @s.

State the fundamental properties of duality.

B menullest jiqLILIENL LIETTL|&HE06T 6T(LDSI5.

Define transportation problem.

CursEeursg) &emTsHans euenTuml.

What is balanced transportation problem ?

gwhlener CUTH@GHUTSHE 568018 ) 6T6SIMTED 6T6EBIEE 2

What is the objective of an Assignment Problem ?

R UL LI sewsdler @mMaGans eeteo ?
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10. Write short notes on the Travelling salesman problem.

Bt Lwewt eNlpuensTwmeny SHewdHensll LB SAm

&I euenrs.

Part B (6 x 8=48)

Answer any six questions.

11.  Solve graphically :

Maximize : Z=45x, +80 x,

subject to the constrains: 5x; +20x, <400
10x, +15 x, < 450

X ,x= 0
QUENTLILLD EpeVLd ST&He b :
BLQUASTEE Z =45y, +80 x,
Bubsenenast :  5x, +20x, <400

10x, +15 x, < 450

X ,x= 0

3 AFN-1444




12.

13.

Use simplex method to :

Maximize Z = 3x, + 2x, — 2x,

subject to the constraints X, +2x, +2x, <10
2x, +4x, +3x; <15

X, X, X3 = 0
FliGlengen (pemmulled Srssea|w :
BLGLflgrs@ Z =3x, +2x, —2x,

Blubgeensst X, + 2x, +2x; <10
2x, +4x, +3x; <15

X, X, X3 = 0

Use two phase simplex method :
Maximize Z = 5x, + 3x,

subject to the constraints.

2x, + x, <1
X + 4x,26
x, x, =20

AFN-1444




B maLLHAblblsmseav (penmenw il LwesTU(HSSH Sirés
BuGluflgnse@ Z=5x, +3x,

Bunbgenenser 2X + X, <1
X + 4x,26

x, x, =20

14. Obtain the dual problem of the following Linear

programming problem.

Maximize Z = 2x, + 3x, + x,

subject to the constraints

4x, +3x, +x;=6
X, +2x, +5x,=4

X, X, X3 =2 0

5 AFN-1444




15.

16.

spsareybd Crflu CRMULOSSHL N7&sememul e

BmHemwenws &evwTs.
BLCLflgrse@ Z=2x, +3x, + X,

Bubgeenger 4% +3x, +x;,= 6
X, +2x, +5x;,=4

X, X, x; =2 0

State and prove fundamental theorem on duality.

Bmemwvulen Sl Cepmsms sl Hnieas.

Find an initial basic feasible solution of the
transportation problem given below by Vogel’s

approximation method.

To D, D, D, D, Availability
From A 1 2 1 4 30

B 3 3 2 1 50

C 4 2 5 9 20

Requirement 20 40 30 10 100
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esteu(mid CLINS @SS SevtTadles yTidL SjlqLiLIenL_&
Qeugsss Srellenenr Goursed Comrmw (wWeommulev

&6vuTL_ 1]

eyl D, D, D, D, Bmuy
A 1 2 1 4 30
B 3 3 2 1 50
cC 4 2 5 9 20

17. Explain BIG-M method..
Quflw-M wepmenw eflens@s.

18. Solving the following transportation problem using

North West corner rule.

Desination

A B C D Available

From
I 11 13 17 14| 250

I 16 18 14 10| 300
I 21 24 13 10| 400

Requirement 500 225 275 250

7 AFN-1444




auL_Cm@ epenev elflenw s swerLL §Hl& Sips e evor

Cuns@aursg sewsHemns SisHs.

CarCeustrniqw L 1d
A B C D @ouy

I 11 13 17 14| 250
I 16 18 14 10| 300
I 21 24 13 10| 400

PLPEVLD

Gzemeu 200 225 275 250

19. Solve the following transportation problem using

Least-Cost method.

D, D, D, D, Supply
S, 3 71 6 4 5
S, 2 4 3 2 2
S, 4 3 8 5 3
Demand 3 3 2 2

8 AFN-1444




&ODHS-wSL (Wenpmenwll LwesTuhSS S SLpseesorL

Cuns@eursg sewsans Si.

20. Solve the following assignment problem.

YetTeu(HLD RLILIEDHL_LIL|S SHesnidSlenesis Si&s.

m o Qw >

m o Qw >

w AN w Y

O

W W

&)

8

N 0 W O

)

N

[NO R T S e

O B~ W O 0|

wh W o0 O Kl

o = O W N W

O O N W N s

Wn W &N B~ =W

O B~ W O 0=

WD W o0 O Kb

o = O W N |W

O O N U N Bs

whm W AN B =W
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Part C (2x16=32)

Answer any two questions.

21. Use simplex method to solve the following Linear

Programming problem.

Maximise Z = 4x, + 3x, + 4x, + 6x,

subject to the constraints :

X+ 2x, + 2x; + 4x, < 80

2x, + 2x, + x, < 60
3, +3x,+ x;+ x, <80
X, Xy, X5 X, >0

BevE emwly wenpuller Spsaser Ckflweo

FL L& sewvisHlenens SisHsea| b
BLQuflgns@ Z=4x, +3x, +4x, + 6x,

Bubsenenaer X + 2x, + 2x; + 4x, < 80

2x, + 2x, + x, < 60
3, +3x,+ x;+ x, <80
X, Xy, X5, X, >0
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22. Use Big-M method to :

Maximise Z = 2x, + x,
subject to the constraints

3x,+5x,< 15

6x, +2x, =24

X, x, =0

Quflw-M weopeowls tweTLBSS Siss :

BLCLflgréE Z=2x, + x,

Bupgenesiger 3x, +5x, < 15
6x, +2x, >24

X, x, =0

23. Use dual simplex method to solve the following L..P.P

Maximise Z = — 3x; —x,
subject to the constraints :

x +x, 21

2x, +3x, 22

x,x, =0

AFN-1444
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@memw Qoo wenpuled Spsserr Crflwed

FL L& sewvisHlenens SisHsea|b

BUCluflgrse Z = — 3x; —x,

Bubsemenaet x, + x, >1
2x, +3x, 22

x,x, =20

24. Solve the following transportation problem by MODI
method.

Spaatan|b Curs@earsg sewrsens MODI wpenpulled

Srssa .
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25. Solve the following assignment problem :

I n m v Vv
11 17 8 16 20
9 7 12 6 15
13 16 15 12 16
21 24 17 28 26
14 10 12 11 15

[ N S

YetTeu(HLD RLILIEDL_LIL| H6wThSlenenS i,

I n m v Vv
11 17 8 16 20
9 7 12 6 15
13 16 15 12 16
21 24 17 28 26
14 10 12 11 15

[ N S

skkok
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AFN- 1445 BMA534

B.Sc. DEGREE EXAMINATION, APRIL 2011
Fifth Semester

Mathematics
GRAPH THEORY

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 = 20)

Answer all questions.

1. Prove that any self complementary graph has 4n or

4 n + 1 points

aCGaeib ger By Huw euenry Speng 4n  evevs)
4 n + 1 yeneflaer Clanesor_gy etevt HlemLil.

2. Define Line graph and give an example.

Can® auemrenL euenTUNISSH 2 FTTEUTD &(H.



Prove that connectedness of points is an equivalence

relation on the set of points of G.

G-ev yeneflaemen_w sewmasefles Cuoeo yererflaerfles
QaT(N558 Qevevrgenel FH0ISTLTL| 68 TerDTig.(H @0
eTeut Elmi6 5.

Prove that every connected graph has a spanning tree.

Simensgl CsT(HS euenTL peug eNlfleEw LISmSs
Ol TevuTIq (HSEHLD 6Tewt Hlmi6|&.

If Gis a (p, @) plane graph in which every face isan n

le th q:—n(p—Z)
cycle then n_o -

G eetip (p, @) semindley euenriled geubleump LIFLILLD

. o _n(p-2)
n-smmisen eresfled 4= T etew HlemL.

If a (py, q;) graph and a (p,, q,) graph are

homeomorphic then p; + g, =p, + q

(P1, 97) @@ euemTLD WOHNID (Dy, G5) R CUDTLILD Sy 60
CanmbCumoryils erefle p, + g, = p, + g, 61608 ST_H.
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10.

If G is k-critical, then § (G) >k —1.

G pen@ans cuenrL stesfleo 5 (G) =k —1 etenr Himieys.

Define : Four colour problem

euenTWIM)] : BIesI(F) euesvrentd Gaml(H\(b.

Define underlying graph and give an example.

CamgL LUl L auenrenLl euenTuniSs 2 STTewIDd S(hHs.

Define Tournament.

QUENTWM| : &OMILI LILIETT eUEDITL].
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Section B (6 x 8=48)

Answer any six questions.
11. Prove that every graph is an intersection graph.
S|MBISHG| euemTLLD 62 Cleul_ (Kb eueniLy etevt HlemLl.
12. (i) Show that: Adjacency matrix.
(i) Define graphic sequence.

(ii1)) Show that the partition (7, 6, 5, 4, 3, 2) is not

graphical
1) euemTwml : OSG6Ten 6wl
(i) euemTWM : CUMTSO ST

(iii) AfleSement (7, 6, 5, 4, 3, 2) euemyy Qevemev 6T6vT

Bepal.

13. A graph G is connected iff for any partition of V into
subsets V, and V, there is a line of G joining a point of

V, to a point of V.

4 AFN-1445




14.

20 wmry G sthsssme Yoo, YOHSTED
LG V-er etbg0leunm Wilellewenr V, wpmin V,
o6t 2 L sewTmisennsa|n 2 eten G-6o1 @ Cam(b
Cuepiibd V; -6 Yemerflaer V,, Lemerfla @6 Gemeroruyio. etewt
Bmieys.

Let v be a point of a connected graph G. The following

statements are equivalent.
(1) wvisacut-pointof G.

(i) There exist a partition of V- {v} into subsets

U and W such that for each ;U and

we W, the point v is on every u - w path.

(ii1)) There exist two points # and w distinct from

v such that v is on every u-w path.

v etetiLg @@ 0sT(hs5F euenry G-60 o emem Leierfl
TTDTEY FPSEHEWL FnHMISET FLOTEUTLOTETENE 6160

Bmieys.
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15.

16.

(1) G-6v 2_emem @ Qeu_Bysrefl v

(i) 2 L sewmisem U wpmid W-ellev 2 smem epeubleum(m
ueUand weW, &g V- {v} eflev 2 6mem m
N fleSlement 61(pHBSTE0 B Lsterf] U epeubleun(s u - w

unenguilesr GLoev jemow|Ld.

(iii) v-eEBE Caumiul L @rewr@ Leteflast w wHMID
W eTIPHBNE0 U hend eeubleun(m u - w Lmengulles

Goev emwwd

If G is a graph in which the degree of every vertex is

at least two then G contains a cycle.

G-om aumry g peoase Gonbss e
aufleng 2_enL_weneu stesfler G-60 (H &MMI 2 66N 6T6wT

Bepal.

Prove that every polyhedron has at least two faces with

the same number of edges on the boundary.

SAMAEF LSPHSIRD G®PHESE Qe
(pamsEnHen 6 eenTenilaamawston Car(H(hHsseT

eurL|serflest GLoev jemou|id etewt HlermLal.
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17.

18.

19.

For any graph G, y (G) <1+ max & (G') where the same

number of edges over all induced subgraphs G’ of G.

sgeveoraumMenn G-er  gefllulL 2 L sewbd
G' 2Bsoeurm euenry G-eb g6 eleflbLserfleo
61 6v01 6w5f & 600 & FOIONS Bme@wolunups
% (G) <1+ max 3 (G') etest Himieys.

Prove that every uniquely n-colourable graph is

(n — 1) connected

smass @Cr wepwerer n-euetwent Carl (B

euenrlleYb (1 — 1) Car(h&55a stes KlemLil

Prove that every tournament has a spanning tree.

SmeSHH SEHMILIWERT auenrL eNfls@Gn WwrSens

Cl&TevuTIq (HSEHLD 6TewT Hlmi6|&.
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20.

21.

Show that a weak digraph D is Eulerian iff the set of

arcs of D can be partitioned into cycles.

R AOTUUTDS Senss0aTemTL euenrL 3 6g)

pWleornes Qmbsre, Pwmbsre wLHGECwL D-eo

Sengaaflen sevmisenst anmisefles Nflelensmungs

Bued eteur KlemLa.

Section C (2x16=32)

Answer any two questions.

A partition P = (d,, d,, ...., dp) of an even number into
ppartswith p—1>d >d,>...>2d, isgraphicaliffthe
modified partition.

P =(d,=Ldy—1.d, +1-1,d, ,,....d,)

is graphical.

Q@7 QriemL ecewrenfllsenaswster @@ Lflelener
P = (dy, dy, ..., dp) peTE p UGSy L6
p-12d 2d,>..>2d, &@ euemyurengis B (H&s,

Bm&s L EGW wrHDLILLL 9flelener

8 AFN-1445




P =(d,=Ldy—1.d, +1-1,d, ,,....d,)

- 1D EUEMTLINETSNS B (H&GHLD 6Tew Hlmi6|s.
22. (i) If Gisnotconnected then G is connected.

(i) Aline x of a connected graph G is a bridge iff x is

not on any cycle of G.

@O G Qzrhss auemry Qevemev siafled G ClsrOSssl
etevt HlerpLal

(i) @m CsThss euenry G-ev 2 dren @ Car@d x
pevig  Oeul(n eNleflibuns @mBSTe0, B (HHSTEV
LG G- e1sGleuNH S&DHHsafles Cuoeib x

S|EOWING).

23. The following statements are equivalent for a

connected graph G.
(1) Gis Eulerian.

(i1) Every point of G has even degree.

(iii)) The set of edges of G can be partitioned into

cycles.

9 AFN-1445




24.

M 0sTO535 eamTulled SPHEWIL 8o sen

FLOMesTLOMEvTEn6U 6T6uT [HlemLa.

1) G- 6o euenrL.

(i) G 60 eubleun(p (pemerwyd QI enL_LiLienL Liig.

2_6mL g

(i) G-en eleflbysemer erGCnTolLmem)
gbhHGLHleVeVTs smpmisents LNflés (pigub.

Show that the 4 CC is true iff every bridgeless Cubic

plane graph is four colourable.

4 CC ereviLg 2 ewremwWTS @ HHHMT60, B)([HHSTE0
LLHCWL geaibleurm GCleul (R elleflibLeveons sevwr Fer
EUENTLITEVIZ) HT631(S) v6vtTenst CamL_(D\(Heuns B (H&ELd eTevt

Bmieys.

10 AFN-1445




25. Prove that every tournament D contains a directed

Hamiltonian path.

eeveor  Gumiy dewe eaemrleyw D e
SlensliLssLul L annbledLer Liteng @ (HS@LW srest
HlemLal.

skkok
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AFN- 1446 BMASE1

B.Sc. DEGREE EXAMINATION, APRIL 2011
Fifth Semester

Mathematics
PROGRAMMING IN ANSI C

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 = 20)

Answer all questions.

1. What does ‘ unary operator’ means ?

whCrfl o LiGrLLij etestmmey 6T6tToRT ?

2. What is the purpose of Break Statement ?

Break samjlen (psflwggieund wreneu ?

3. Write down the general form of a structure in C.

C Qumfliled s Lewwlitler CluTg 6ulgeus Sl eur
61(LDGI5.



4.

Write down the syntax for two-dimensional arrays.

Give an example.
Qmuflorer sl (B wrhlsamet HyNelsas Glawiuybd
Bev556emTHmS 61(1pG15. T 6T(DSHISHTL_ (D STeyLb.

Write down the value of x in the following Segment :

intx, «a;

x=10;
a=2x;
xa=25;

Sp&atan|b UGdlulev, x-6m nSllienLIs 6T(LpSIs.

infx,«a;

x=10;
a=2x;
xa=25;

Give the format of the simple, if statement.

gngnyeset if gampplest ClLng auqeud HHS.

2 AFN-1446




10.

What are the strings ? How are they declared in C ?

Strings etenmmed etevtenr ? yemeusen C Glmplufed

steuaumm] iPledsasLBOSng.

What is the use of # define statement ?

# define anmmlest Lwest eTevTovT ?

What is the use of the functions get w ( ) and
putw ()?

get w () wpmb put w () YHw emyseflesn Lwes

6T68T60T ?

What is Macros ?

Macros etestmmev etevtent ?

3 AFN-1446




11.

12.

13.

14.

Section B (6 x5=30)

Answer any six questions.

Write the basic structures of a C program.

C Qumfluflev iqLiLienL SiemLIenL 6T(LSIS.

Write about the primary data types in C.

C Qumplulles wpaestenwo eleur auenagsenet elleufl.

In what ways does a switch statement differ from an if

statement.
6T 6 61 6 & ull 60 switch spm if e&pBled®mHal

Caumiu®&ma ?

Write a C program to find the biggest among the given

three numbers.

Qe saieTen epeuml eTevoTserled, GlLflw 61 650Tem cvOT

asnemib C Gl sLL_enens Glgm_flenes 61(LpgIs.
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15.

16.

17.

18.

Distinguish between :

(1) get C and get char

(ii) printfand fprintf.
Spaaeainenn CaunLG S :
(i) get C wpmid get char

(ii) printfwpmw fprint f.

Write a C program to find the mean of ‘ n” numbers

using array.

‘n’ eremasefles grnafl srewr C Gwmpluied s L enens

Qar_flemer 61(1p&15.

Compare pointers and structures.

&SP WesTTS 6T HMID SL_L_enLiLsenem UL [H\s.

Illustrate the use of # include and # define directives.

# include wpmib # define &L emenseaflen Lwenes

eNlens @ s.

5 AFN-1446




19.

20.

21.

Explain the different modes of operating files.

@ Camieu Qus@Gaugnater LGam (penmasenen
eNlens @ s.

Explain Macros and preprocessors.

Macros wpmiib preprocessors eSlemnd @s.

Section C (2x 1215 =25)

Answer any two questions.

Explain the syntax with example for the following

while, do-while and for.

while, do-while wbpmib for empmssemen
O 65 61 & E1H & & IT 6¥T ©) 60 & 5 6vvT LD LD M M) LD

(D 53I5HTL_ (D EHL60T 6Xll611H (3 5.

6 AFN-1446




22.

23.

24.

Write a C program to find the real roots of a quadratic

equation. Include all possibilities.

@7 @muly sLETUTL IG6T ppeRsms srapw C
QwrPls slLemag CaTLeny T(WaIsH, DS

gngdlwmisenebd Caysg)s0lsnersme]L.
Write a C program using function to add two matrices.

@@ smilflemesL LweTLBSSH B iewflaCaneneuserfles
gl L6 Qe C Cwrfs sl eneng Cgrflene
61(LDGI5.

Write a C program to find the value of nC, using

n!
functions {note nC, = (n—r)! }

C Qurpuileo nC -eor UL HTewT FNTLS6em 6T

. n!
vweTu®SS SlLLLb 6T(LpSIS {@!ﬁ]w—l nC, Zm}

7 AFN-1446




25.

Define a structure type ‘ struct personal ’, that would
contain person name, date of joining and salary. Using
this structure, write a program to read this
information for one person and print the same on the

screen.

poafle Quui, Csiss Csd Lpmb swfuib
SpSFlweneu Clamesr eh sL_LemwLienu ‘ struct personal
‘stesiml oiMlelss Gewwed Goeib @&
s LenwllbeShhg emen e eetnis Q) (Heured
womib elHeured ClFweugmatest C GClwrfles sLeneng
Qar_flemer 61(p&15.

skkok
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AFN-1448 BMAG631

B.Sc. DEGREE EXAMINATION, APRIL 2011

Sixth Semester

Mathematics

COMPLEX ANALYSIS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Prove |z, + 25| < ||+ 2.

Bmeys : |2, + 25| < |z;| +]z,]-

2. Define Concylic point.

eCr ureng L eteflasT—eousnTwimy).

3. Define an Analytic function.

QH UGLIL STFH—euenrum).



4.

Find the bilinear transformation which sends the points

0, 2 into the point w =0, i, —i respectively.
0, 2 @rewr(® yeneflaewer w=0,1, —i er60TM

Yeteflaens@ @uyb o @MUy aIBLIDDSmSS
&6se1(pILYlig..

State the special cases of the bilinear transformation.
B® em uyaimorHDSSlar Anly Wfmea samnis.
Evaluate '[ (23 —2z— 3) dz, where Cis the circle |2| =3.

2| =3 etemp eulLg8l60 '[(23 -2z - 3) dz e wHliewLs

&6se1(pILYlig..
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10.

11.

State the fundamental theorem of Algebra.
auens senflgsdlen ojigliLeng CanmsHlenen snm).

z
Find the residue of | (Z) =73 at z=1.
z°+1

z=1 el FlHeuSemsL CluTMISE f(z)= ﬁ - 651
IFFSHMNSHS ST6TT.
State Rouches theorem.
Grrenedlest Capmsens 61(LpS15.
Section B (6 x 8 =48)

Answer any six questions.

State and prove DeMoivre’s theorem.

le mieufen GCasmmsSHlenen Hlmiea|s.
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12.

13.

Show that the equation of the circle passing through

the three points z;, 2,, 25 is given by

21, 29, 23 61601 GClaTSSLILLL epeom Lserflaem eulfluins

Cl&60 0| 1D au Ll L&l ewn gwerrLim(H

(z-21)(25 —25) _ (;_;1)(23 _;2)

z2-2) (23 —21) (2—22)(53—21)676“ Bep.

aun)

If u and v satisfy Laplace’s equation, show that u + iv

need not be an analytic function of z.

u wonw v Geolieonedlesr FweTUTL Ig6mew LTSS
Qawgteyd u +iv Lisd Caww Geueriquidleoeney erewt

HlemLal.
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14.

15.

16.

Find an analytic function where imaginary part is

3x? y — y°.

3x% y—y® erem spuemel LGS Wenens Cametor

U@Ly sniieness sevt(HILLg.

Find the bilinear transformation which has two

invariant points, one at infinity and the other finite.

Wue| oeten LHDD Wye Beeors Grewh
wrprgyerefllaenens OClarewi @@ @@ Ulg

QU(HLOMNHMGHENSHT ST6TT.

Discuss the transformation w = cosz and w =sinh z.

w=cosz wopmiib w=sinhz eeIb 2 HULIHDMESNT

eleuffl.
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17.

18.

19.

20.

Find the Taylor series which represent the function

22 -1 )
(z+2)(z+3) ™ [<2

221
(z+2)(z+3) sieop enifenen |2/ <2 etep LEGHueo

Cl_wieo QBTL_TIS 6T(LPS.

State and prove Liouville’s theorem.

Liouville’s CammsdHleness ann) zemen HlemLal.

Show that the equation e** =z, (1 >1) has only one

root within the circle |z =1.

e =z (A>1) eenip sweuT_i9uHE |2|=1 eerp

aul L 5560 Cr e(h epeoid WL (Db Tent eteur HlemLil.

dz
Evaluate .[ 2(z-1) where C is the circle |z| = 2.

dz
|2| = 2 stet1D QUL LG Fl6v ,[ 23 (z-1) 61 SILIEnLIS MevoT.
c
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21.

22.

Section C (2x16=32)
Answer any two questions.

If f(z) =u +iv is analytic at z, show that if is necessary

6u ou ov dv
that the four partial derivatives = o 8y o 8y should

exist and satisfy the Cauchy — Riemann equations.

f(z)=u+iv, z eeorp yeraflulev L@LIY FrfumesmeD,
ou du v v ‘ .
6x 8y ax 8y Beveu 5 T637 (&) LD CR sweruniqemeur

LTSS Qawiuyb ereer HlemL9.
Discuss the transformation W = 22 and its inverse.

W =22 eTenIib 2 (HLTHDHSOSW|D HS6T SDe0SLHemwiwLDd
Splie| ClFwis.
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23.

24.

25.

(a) State and prove Taylor’s theorem.
Cwevflen Copmsms sl Himieys.
(b) State and prove Morera’s theorem.

Gwryryreny Capmseng s1(wpd) Himieas.

Evaluate the integral

2 .2
I sin” 6 do (a>b>0)
0

a+bcosO

2 .
¥ sin?0

I—d@ (a>b>0)
0 a+bcosO

-6v1 FLIEOLIS ST6ve.

State and prove Laurent’s series and find the Laurent’s

2
z7-1
series expansion for the function —(2 +2)(z+3) valid

in the annular region 2 < |z| <3.

22 -1
sonyersny Qgmeny 1S Hpieis. Goeud 7oy gy

st emflenen 2<|z[<3 eremm LGS Wl eomTeTEVEN

Qar_eny eNflS5g 61(pSIS.
sk
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AFN-1449 BMAG632

B.Sc. DEGREE EXAMINATION, APRIL 2011

Sixth Semester
Mathematics
STATISTICS—II
(CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)

Answer all questions.

1. LetXbe adiscrete random variable taking the values
from Z 0,1,2,3,4} Let the probability density
function be / (%) = ( /2) - Find P(A) if
A ={0,1}.

soeumiiy wrh X-er wHliyser Y = 0 1,2,3, 4} ,
Dapssel aisds s 1) = s ()
A ={0,1} etstipnev P(A)-mé s,




Define Moment generating function.
euempwm HwLysSmesfles o8@&e emyy.
Compute mode of a binomial distribution B(7, %)

B(7, %) 61651 FR(HMILIL|LILITeU6Sl6st (1p& () SmeuoTss.

Write any two aspects for the importance of normal

distribution.

Buwevflemeols LiTeueSlen (P&ESwGGH UGS MaTer 67CHEID

B\ LIeTuTL HemeT 611G,

A coin is tossed 144 times and a person gets 80 heads.

Can we say that the coin is unbiased one ?

QR hrewiwsemns 144 pewm &ewrigqwdleo 80 (pewm
Femedser Clupliul L ew. 3Bg Brewrwbd UppEH mm

HI6usTWILOT ?
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A random sample of 400 flower stems has an average
length 10 cm. Can this be regarded as a sample from a
large population with mean of 10.2 cm and a Standard
Deviation of 2.25 ?

400 L&0lgemTiqes sflgweumiliy sammnilen grmafl Hemb
10 cm. Sl eflevgaid 2.25 wpmibd Fal (HiFsyrefl 10.2 cm
sTenis Oanesr Cluflw w&seT Clgrengsenw gnmiblaremen

(LPIq U{LDIT 6T6T Y TMLIG ?

Define Analysis of variance.

Nevss aufss srmeflulest LigLumie] — euenyuim).

When a binomial distribution becomes Poisson ?

@ FFIHDILILIL LiTeueD sTUOILIM(LE) LIMLIST6 LIT6U6D (SLD.

Define Consistency.

auenDWM|-Dengea.
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10. Explain maximum likelihood estimators.

11.

BUQL@® &L Gnitiy Sl L_remeny L eSlend @s.

Section B (6 x 8=48)

Answer any six questions.

Let X have the probability density function

x+l if —1<x<1
flx)=49 2 . Find the mean and

0 ,otherwise

Standard Deviation of X.

ol X- e Hanssa LTSS Eeniy
%H ,—1<x <1 @\mpameo

0 win@ el
etert pLIfes Fal(HFsrnafl wpmib X e SlL_ellevssd

ST6T0TS.
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1
12. If f(x)=K T Pl is a density function,

find Kand p(x > 0).

1
flx)=K 1+x

sterflew K etr ndllienuiugid p(x > 0) etr wLiemLiuyid snesors.

3~ P <X<D gL JLTSHE FmiL

13. If X has a Poisson distribution and
P(X=0)=P(X=1)=K show that K =17.

X 6T60TLI G| LI T Wl & T 63T LI 7 61 60 LD ) M| LD

P(X=0)=P(X=1)=Keefleo K=1/ aar Ainioys.

14. For the normal distribution N(u, 02) , show that

Hy, =" (21 +1) poy_s-

N(/J,O'z) aded  QuevHleneo LT 6 601 & (&

pon =02 (20 +1) ty, , cT6WS ST._[B5.
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15.

16.

17.

A Coin is tossed until a head appears. Find the expected

number of the tosses required.

Q@M Brewrwbd FGeneoel(PLeIenT &6wTL LILIL L T6D
e LIl eTevsTenllEemagafles etdlumyliy wdliiy

ST6T0TS.

If P(x =r)= ¢"' P, r=1,2,3,... is the probability
function, find the moment generating function mean

and variance.

P(x =r)= ¢"'P, r=1,2,3,.. aemug Hepsses
gy elevfled elevs@w CLHESES CFTens 2 (Heuns @b
&L snewsis. HeS(BHg dal_(HFFTEf] HMID LIFeuMHLIL.

ST6T0TS.

Explain one criterion of classification.

Q@ auLfl UGLILTGSSS DSTET LITaDLILG SiUie] (PenDEnLL
aeul.
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18.

19.

20.

If X and Y are independent Poisson variates such that
P(X =1)= P(X =2), P(Y =2)=P(Y =3),findthe

variance of X — 2Y.

X,)Y eeyd erjupmm urisrer  rlsEmnsE
P(X =1)= P(X =2), P(Y =2)=P(Y =3) eaeafle

X — 2Y -es1 ureumLIlg Sreworss.

Explain about methods of estimation.

w91 reflest eull(ewmaemen eSlens @s.

Let x;, %5 ... x,, be a random sample from the uniform
distribution with Probability density function

, 0<x<0,0>0

f(x,0)=10 *Obtain the maximum
0

, elsewhere

likelihood estimator for g.
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Xy, X ... X, eleniLig &ymest LgeueSlen FeUMLLIL] Fam)l.

SI B 61 Hepsse SILTSHEsniy
1
R O<x<00,0>0

f(x6)= eiexfled 9 U QuTMISS
0 , wHm PLmsafled

BUQUm & niliy wHOSLremenrl Clumis.

Section C (2x16=32)

Answer any two questions.
21. (a) If X is a random variable whose moment
) .. tz/
generating function is given by My (t)=e /2.

2K)!
Prove that E(X%) = Z(K I){'

and E (X2K+1) —0.

2
MX(t):eté eTeoTLig sweumwitiy wrnl X-ew
8 L1 & S m evfl 6v1 & SFSFTTL 61 6fl 60

E(sz) _ 2(§KI){" ot E(X2K+1):0 crem

Bmieys.
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22.

(b)

(a)

(b)

Show that the rth moment for the distribution

f(x)=Ce ™, where Cis positive and 0 <x <

_or! . (r=1)t
is - and rth cumulant is

Cc Cr

f(x)=Ce™™, 0<x<w , C @m Hms aerm
LITeUemeY 2 enL_W 7-6ug elevss OlLhsa56lsnemnas

o (r-1)!

o ohmud r-eugl @elley - eten Hlmieys.

Derive Poisson distribution from binomial
distribution.

LMLUET6N LITeUen6eY FR(HMILILL LITeued(hhgl Smem)Ld

(PEOMEDU 6T(LPSI 5.

State the properties of normal distribution.

Buwevflenev LiTeuedlest LissuTLsemem eleuflésawb.
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23. Test whether the following 2 samples have been drawn

from the same population.

Size Mean Sum of square of deviations

from mean.
Sample I 9 68 36
Sample II 10 69 42

SCp e &Fweurwlily damisefler (Plgea|seT

Qarssiul_(DeTeng.
Fo. M)l 3|66y ENWEDD DY grngfl edlev&sm s el
QTS5 mIGE 60T G (D60
I 9 68 36
II 10 69 42

@Cr wesem CgrTamsulled HHa S revT( Fnms EhLD

61D\ &S LILIL_ (D 6TETETTEU T 6T63T Y TS,
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24. Analyse the variance in the following Latin square :

A(8) C(18) B (9)
C) B (18) A(16)
B(11) A(10) C (20)

SPETEWLD 0SH63T FIT (LPlg-6|SHED6IT L TMLIS.

A(8) C(18) B (9)
C9) B (18) A(16)
B(11) A(10) C (20)

25. (a) State and Prove Rao-Cramer inequality.

Tieu - Slymoy - es1 Fwerfled) CapnsHens snn Himieys.

(b) Derive properties of Maximum Likelihood
estimators.

BUCu@®m & Gnity wHind L resfler ey senen
Meufl&sa]i.

sk
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AFN-1450 BMAG633

B.Sc. DEGREE EXAMINATION, APRIL 2011

Sixth Semester

Mathematics

NUMERICAL ANALYSIS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Evaluate A ¢b®.

A ab™ Si5s.

2. Provethat VA = V-A.

VA = V-A ees fimieys.

3. What do you mean by error in Lagrange’s interpolation

formula ?

Qevsayreszy Qe _FGLTGeva6T eUMLILITL 9.6 &6u M) &H6TT

G@DSE efleufl.



Write down Bessels Formula.
Qg6 GHSH TSNS 6T1(HGIS.

If f(1)=5, f(4)=35, f(6)=>55, find A* f(x).

f(1)=5, f(4)=35, [(6)=55 eeafleo A>f(x) &

ST6T0TS.

1

1
Using Simpson’s rule, evaluate .[ 1
0

. ¥ with

h = 0.5 correct to three decimal places.

x o 0 0.5 1.0

y oo 1.0000 0.6667 0.5

&1 1D 610 68T el $lew wi vwestu (S L9] 637 61 (1 LD

11
IIL_L_euenewstuiled (Hh 3 .[ 1+ x dx o SN s.
0
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Solve : 16y,.9 —8y,.1 +y, =0.

§IT : 16yx+2 _8yx+1 TV = 0.

Find the sum to nt! term the series whose xth term is

1
(x+1)(x+2)(x+3)

@wm Oasr_fler x-opeug QLsdler  wH UL

1
(x+1) (x+2) (x+3) Tl n-speug Grgdlen Aoy

S T6UOT.

If y'=log (x+y), y(0)= 1, using modified Euler’s
method, find y(0.2) by taking 4 =0.2.

y'=log (x+y), y(0)= 1, etetrp 60880 & (1p
& LD 60T LI ML 1q.60 h=02 6T60T & © & et (H)
wrowepwssiul L uieofler eumiiur_enL L

Lwetu@®sS y(0.2) m b s.
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10. If y'=(x+y), ¥(0) = 1, using Euler method, find

11.

¥(0.1) by taking A =0.1.

y'=(x+y), y(0) = 1, et eusws&6s L FweTLT 1q.60
h=0.1 een&sCaneni(h yuwieoflesr eumiiurenL_L

Lweru@®@sS y(0.1) - wHLNBs.

Part B (6 x 8=48)

Answer any six questions.

Represent the function 3x® —2x2 + 7x —6 and its

differences in factorial notation.

griy 3x® —2x? + 7Tx —6 wHMHID JyFer Ceumun(Hsener

snyewflwl LmHSs6d GNMUIL B (penpulley @Hnlss.

4 AFN-1450




12. The function y =sin x is tabulated below.

X : 0 % %
y=sinx : 0 0.70711 1.0

using Lagrange’s interpolation formula, find the value

of sin(%).
gmjy y =sinx wdliy SCp L suemestiLi_(Hemeng

X : 0 % %

y=sinx : O 0.70711 1.0
Qevarreoryy Qe gCurCGeoggesr eumwiliLmenL
vwerL(HSd) Sin(%) 68T WSILIL| Smevur.

13. State and prove Weddle’s rule.

Gleusert el lemw s1(pd Bimies.
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14.

15.

16.

Obtain the relation between Bessel’s and Everette’s

formulae.

Clugev HMID sTeuT GSS TS est CgrFLSlenes efleuil.

Obtain Gauss backward formula for central differences.

eoww GCaumur@asepsster sremren WNHCLTSE

eumiium_enL_ Ui Qlumys.

From the following table given below, find the value of

xify=17.2.

x : 980 101.2 105.0 109.2 113.7

y : 1638 17.80 19.70 22.07 24.91

SP&EsIeEID L auenewtulledmig vy =17.2 eesfled x et

SILIL| HT6evwTs.

x : 980 101.2 105.0 109.2 113.7

y : 1638 17.80 19.70 22.07 24.91
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17.

18.

19.

If y'=1+xy and y =2 when x =0, use Taylor’s Series

Method to obtain the value of y for x = 0.4.

y'=1+xy, y(0)=2, e1etip euenss Q& FweTUM DL
y 60 x = 0.4 8@ CQLwevfles el fleneus LwesTLIRSS) Sl

ST6T0TS.

Given sin45° = 0.7071, sin50° = 0.7660,
sin55° =0.8192, sin60° = 0.8660, Find sin52°.

sin45° =0.7071, sin50° =0.7660, sin55° =0.8192,

sin60° = 0.8660, stesfled SINS2’ gir w1 srevors.

Use Euler’s method with A =0.1, to find the solution of

d
the equation d_i = xy, with initial condition y =1 when

x =0, find y for x =0.4.
dy : . L
Rl y(0)=1l.eretip eue»ss Q& FweTUN 160

h=0.1 ete01& Glanews(h uievF (Wevmenw LiweL(HSS)

SILIL| HT6evwTs.
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20.

21.

Find the value of y for x=0.2, when y'=x+y, by

Runge-Kutta second order method.

y'=x+y, 601D USSP FoeTLM 1960, TRIGSH-SL_L,
@retrLmd euflens weopeowls LwetL@®SH y (0.2) e

SILIL| HTevwTs.
Part C (2 x16 = 32)
Answer any two questions.

Find the value of y when x = 0.628 using

(a) Stirling’s formula
(b) Everett’s formula.

0.61 0.62 0.63 0.64 0.65 0.66 0.67

: 1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

SP&aTan|b 3L elenewrulledmBg x = 0.628 etesflev
(@)  enGlL_Fedes HMID

(b) eteurl GSHrSMSL LWETLHSS y 687 WHlLIeMLIS

ST6U0TS.

0.61 0.62 0.63 0.64 0.65 0.66 0.67

: 1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542
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22. Calculate f'(7.50) from the table.

x 747 7.48 7.49 1.50 151 1.52 1.53

fo) © 0193  0.195 0198 0201 0.203 0.206  0.208
Sp&anamib L eusnenruledlmnbg f'(7.50) e wdliy
S6ETTT5.

x 747 7.48 7.49 1.50 151 1.52 1.53

fo) : 0193  0.195 0198 0201 0.203 0.206  0.208

3 dx
23. Compute log?,using Weddle’s rule to ,[ 1+x

Qeuefev efflepws Lwer@®SS  logZ, - e Y

3 dx
ST680T& LOHMILD ST&HS .[ 1+x
0

9 AFN-1450




24.

25.

(a) Solve: y ., -2y, ., +y, =x*2%

gﬂ- Y2 _zyx+1 TV =x22x.

(b) Solve:u,,; —2u, =2x.

&r:u, —2u, =2x.

Use Range Kutta method to solve y'=xy for x=1.6

Initially x =1, y =2 (take 4 =0.2)

y'=xy y(1)=2e16tip euens&6sW

FLDESTLIML I 6V

h=02¢c615 OGarea@® x=16&@ raGs-sLiLr

weoneowll LwesTuGSS) S SHTesTs.

skokok
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AFN-1451 BMAG634

B.Sc. DEGREE EXAMINATION, APRIL 2011

Sixth Semester

Mathematics

OPERATIONS RESEARCH

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Write some applications of OR ?

GlFwevallensme| gy ui1eSlest 6o LILI6TTSHEme 6T(LDSIS.

2. What is Operation Research ?

ClFwev elemeney oLli6| 6TEIMTED 6T6T6HT ?

3. Define : Ordering cost and holding cost.

auemgum : Canmzer Glewe LHMID MeuG S ([HSGHWD
Qzevey.



Define : Setup — Cost.

ueTWD — SewLILE ClFeva].

Define : Queueing system.

euenTwn — euflens euens.

Explain (i) E(W) (ii) E(n) (ii) E(v) (iv) E(m).

Mens@s : (1) E(W) (i) EMm) (i) E(v) (iv) E(m).

Define critical path.

aueTwm| @ Sie| SLLLILTnS.

List the three different time estimates used in PERT.

PERT - e nwenmu(®ssL1L(0\Ib eLpestm] SM60 {616 S6m 6L
Ul quwieS(Hs.
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10.

11.

12.

State the Rules for determining a saddle point.

CeenewLiLsmerf] snemTLSDSNEN NS &Hen6m Fotm)s.

Define rectangular games.

euenrwm) : OFeueus ellensmwim_(H.

Section B (6 x 8=48)

Answer any six questions.

Explain various models in OR.

CQeweelenene] yuieleo wrHlflaer eTeueuTm)
u@GssLUBSlemen eTenimy eleufl.

Derive the Replacement Policy when the value of

money changes with time.

uewslen wH L s1e05CsTH LIMILGLTE CuoHo&TeTen
Ceouemrriqgw LSV&HEG LIHH eOWEHEGHW ClBTETENS MW
aeul.
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13.

14.

A manufacturer has to supply 10,000 units/ day. He can
produce 25,000 units/day. The cost of holding a unit 20
paise per year and set up cost per run is Rs. 180. How
frequently and of what size the production runs to be

made.

@@ swrfllureny Brem ermis@ 10,000 3jev@s6m
swurflsg Car(h&s CealewT(HID. HIGIETTETNISHE) Si6uTTe0
25,000 gev@&em FwnfleEs Quedb. @ feodler
auBLTBIT eweus S L ClFeva] 20 enLET OHMID (PO
SiemwLiL] Glgeve] em. 180 erevflev eTeu6u6Tey BTOVSHN(S) 62(1H

(PEOD . 6TSHHEM6EU 60&H ST j6u Swnfles Ceuersr(HILD.

The annual demand for an item is 3,200 units. The units
costs is Rs. 12 and inventory carrying charges 30 % per
annum. If the cost of one procurement is Rs. 200

determine :

(1) EOQand

(i1)) Minimum average yearly cost.

4 AFN-1451




15.

16.

@ Surmeflesr g eT(hs Caemeu 3,200 60@Hs6T, Q(H
lewe ep. 12 Fradlmuy Csewe| e sE 30 %
Spewemil_& Glgeve]| emh. 200 starfled SpsaewTL unhenms

ST6T0TS.

i) EOQ (2-55w yemewmt jema)

(i) S&8m eumLTBS T Frrefl Cseve,.

Explain : (M/M/I) : (N/FIFO).

Mens@s : (M/M/I) : (N/FIFO).

Two repairmen are attending five machines in a
workshop. Each machine breaks down according to a
Poisson distribution with mean 3 per hour. The repair
time per machine is exponential with mean 15 minutes.
Find the Probability that the two repairmen are idle,

that one repairmen is idle.

5 AFN-1451




Bupdlrsens uwa Bs@HILsHle uwes #fl Qaluyn
@meur 5 Qupdlriseafles Luwens FflolswSearmey.
ealbleunm Quidlrpb uMLFTeT LFeuedled LITeI6OTs
wenflé@ epem eTerp Frnefluer LWSOLSMII.
eeutleun Qundlrsden Lwpensuw &fl GFwuw ClBrD
AD5G5@M ureueons 15 Bl _migen etesfled Lpens
gflewwyd Qmeuflern Ceauemerulestewwd, LS
gfelFwwd emeuflesr Coausmeoulemenwulles Klapssey

ST6T0TS.

17. Write the procedure for determining critical path.

BESTGHSHS LITEHS STERILD (PEHDEDUI 6T(LHS)S.

18. A Project has the following properties. Find the critical
path and total time for the project.

Activity : 1-2 1-3 2-4 3-4 3-5 4-9 5-65-7
Duration: 4 1 1 1 6 5 4 8
Activity : 6-8 7-8 8-10 9-10

Duration: 1 2 5 7

6 AFN-1451




Q@@ SHLL K760 Sp&setsTL LiewsTLsemens 6l g meust(Hemerng)
cesfled FeoT BeTIGBHG LTenGemww|d, Clwrsgs S

HNVSHENSWLD &65TSHH (D 5.

Qeweo :1-2 1-3 2-4 3-4 3-5 4-9 5-6

Ceyd @ 4 1 1 1 6 5 4

Qeweo :5-7 6-8 7-8 8-10 9-10

Gepp : 8 1 2 5 7

19. Solve the two person game.

Sparemibd @ BUT eleneTT_enL5 Si.

7 AFN-1451




20. Solve the following 2x3 game graphically.

SPSTEDILD 6l enemUT_enL eUeNTLILLD ELPeILD Si.

Player B (eSyyB)
3 -3 4
Player A
(a7 A) -1 1 [-3
Section C (2x16=32)

Answer any two questions.

21. Letthe value of money be assumed to be 10 % per year.
Suppose machine A is replaced after every 3 years,
whereas machine B is replaced after every six years.
The yearly cost of both the machines are given below.
Using that determine which machine should be

purchased.
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LewTSSlent LI eeubleumh eu@hL(pw 10 % 2 eTensnsd
Qasmer. QuibSlTo A epeiin) ETHHEDEES @B (PEODULD
Quidlrn B oyni opemiaens@ @G (peonwh udleiss
wrnd eowssiuBegerneo , CuopHsewr
I Leuemewtuiled @ pha Qeueld QuinSlrriser cremeu

QUNMEIEHUSN(S) 2 ShHSG 6T6U18 &T6vuT.

Year : 1 2 3 4 5 6
(eu(mLLbd)
Machine A : 1,000 200 400 1,000 200 400
(Qupdlro A)
Machine B : 1,700 100 200 300 400 500
(Qumpdlro B)

22. The demand for an item is uniform at a rate of 20 units

per month. The first cost in Rs. 10 each time a
production run is made. The production cost is Re. 1
per item and the holding cost is Re. 0.25 per item per
month. If the shortage cost is Rs. 1.25 per item per

month determine how often to make a production run

and of what size it should be ?
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23.

@@ Gunmefler Coemeu LIS QeTMIHE 20 eV GS6T.
@eubleun 2 HusHn@GwL Hleneowre eh. 10 QFeveundlng,.
@ ourmefler 2 HusSHE Cleeve) eh. 1 LOHMID 6o
eeus S HLLE Glaevey 25 emuan/ wrgw. @ lumerfles
UPOISGHenE ClFevey eph. 1.25 wFD eTerfley, eTeue6Tay
SMSIADE QM PN, TSZMN IHWGS6T 2 HUSS)

QewwiiuL Geustor(Hib ?

A Television repairman finds that the time spent on
his jobs has an exponential distribution with mean 30
minutes. If he repairs sets in the order in which they
came in and if the arrival of sets is approximately
Poisson with an average rate of 10 per 8 hour day, what
is repairman’s expected idle time each day ? How many

jobs are ahead of the average set just brought in ?

@@ Oaremevsat & Lwens dr auuay GCeuemeouliled
Qeeveun@w Crrb @m O&GHS &N ureueons 30
BblL_miger grnaflu)Len 2_emeng). Cgmenevssn & Lipens
gfl Qeww eumbL eaflensullCeooCw uvwag &
Qeuwliu@dng 8 wenfl BremT eTmsE Frrefluns
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24.

10 Qaremevssrdl Lmbsnes LTaued ewwLilled eunhg
Cemdlengl. eubeunm BIEHL eui TS FLTTSEG WD
Cauemeouflestenio GCryid sTeueuene| ? SHGLING ST eubiemen
Coremevsarfla@ wer eoas5men Ceouemevsern

PaBEHSGSLD.

The following network shows the completion of project
what is the probability of completing the work in
19 days ?

Q@ (H F LGS est 6 69 6V W em LI L &G

Qarssliul_(emeng. L b 19 eungrsefled (Wiguw

Blapss6] erereu ?

11 AFN-1451
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25. Solve the following 3 x 3 game by Linear Programming.

Spanemibd 3 x 3 ellenemum_enL ek Lig SlL_16lL_6v geold

Sy SNewuTs.
Player B
(e B)
Player A 1 -1 -2
-1 1 1

(eSrrA) | 2 -1 0

sk
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AFN- 1453 BMAGE3

B.Sc. DEGREE EXAMINATION, APRIL 2011

Sixth Semester
MATHEMATICS
OBJECT ORIENTED PROGRAMMING WITH C++

(Non CBCS—2004 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Whatis a Stream ?

Stream etestmmev eT6vT6T ?

2. Define Identifiers.

Identifiers euenrwm

3. Define Token.

Token euewywimi.



What is the difference between Public members

function and private member function ?

Public member function wpmiw private member

function-&@Lw 2 emen CeumLim_ewL_ Famys.

What is prototyping ?

Prototyping etesimmev etevent ?

What is an abstract class ?

Abstract class stermmev etestest ?

What is the use of GOTO statement ?

GOTO statement-ullesr Liwesr wingy ?

What is a Macro ?

Macro etestmmev eTevTowT ?

2 AFN-1453




10.

11.

12.

13.

What is a reference variable ?

Reference variable steormmev erestest ?

What is a file mode ?

File mode etesimmev et6vtent ?

Section B (6 x5=30)

Answer any six questions.

Describe the general structure of a C++ program.

@@ C++ flyeSlen GlLNg& sL_Lewwelenest si(RSSHwibL].

Explain in detail the components of C++.

C++ 6v2_6irem components -eww ellfleuns ellens@s,

Explain about keywords in C++.

C++ ileyisitem keywords -aemen Lmnl elens@s.
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14.

15.

16.

17.

Explain the Main () function.

Main () function-enw umn) elens@Hs.

Explain how to scope resolution operator is used in

C++.

C++ scope resolution operator steueunm LweTL(GHE DS

cT6TTLIEN S, 6Xl61TS &5,

With example, explain what is dynamic binding in

C++.

C++-60 dynamic binding eermred eretT6WT ?

(DS HSTL_ (D61 eXl6mE5.

Explain about arrays of objects with example.

Arrays of objects-emw umnl TS SHSTL (HL 6T
eNlens @ s.
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18.

19.

20.

Write a C++ program to find the average of N given

numbers.

Qar@ssliu@b N eevseflen grreflenw snewr 2 geayw

C++ SL1b e1pas.

What are the applications of ‘this’ pointer ?

This pointer - 6ot LiswTLSemem LD 6T(LHSIS.

Describe with example, unformated I/O operations.

Unformated I/O operations -enw 61(0&$giSaML_(H epevLd
eNlens @ s.
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21.

22.

23.

Section C (2 x 12 1% =25)

Answer any two questions.

Explain the control structures available in C++.

C++ -6 2_6mmem control structures -emw Ln) efend @ s.

Explain one C++ program that explain Virtual

functions.

Virtual functions -eow umn) elens@w m C++

S L5605 61(1pF15.

Explain the different types of constructors with one

example.

constructors-ewn LVGeum) uENSBHED6T 6T(NSSHISST_(HIL_68T

eNlens @ s.

6 AFN-1453




24.

25.

Explain the concept of operator overloading.

Operator overloading-esr concept emw L) eSl6ns@s.

Explain one C++ program that explains multilevel

inheritance.

Multi level inheritance-enw upp efen&@Hw @ C++

S L5605 61(1pF15.

skkok
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