A-8697 Sub. Code

4BMA1C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
First Semester
Mathematics
DIFFERENTIAL CALCULUS AND TRIGONOMETRY
(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

3 ind y

1. Ify=——— fi
(x+1)(2x-1)

ne

3

Y= Tl Y, W SHTTs.
(x+1)(2x-1)

2. State the Leibnitz formula.
sSliafll e GsHTs5mS 6T(pgIs.
3. Write down the formula for subtangent and subnormal.

Ep QamhGar® womb &p QemCsrhsEpsastar GsHTSms
TIPTS5

sSpb



10.

spb

1

For the parabola y* =4ax , prove that % = (1 + EJZ .
X X

1

2
y? =4ax erémm LeUeeTWSS M S % = (1 +gj ere Hlmieys.
X X
Define circle of curvature.
QUEMETE| QUL L SH6nG UG TILIM).

Find the radius of curvature of the curve x*+y*=2 at
the point (1,1).

x' +y' =2 eremm euevareuanTuila cuaneTe| < rH®s (1,1) eramm
LiaTermludled &mesoras.

Write the expansion of sinné.
sinn@ —an cilfleun&ssms 6T(Lps)s.

If x =cos@+isné then find x" —in.

X

) ) 1 ) )
x =cos@+isnf erafled x" —— WS SEHTS.
x

Prove that : cos(ix) =coshx .

Blmeys : cos(ix) = coshx .
Show that : cosh™'x =log, (x ++/x> —1) .

Blmieys : cosh'x =log,(x ++/x* —1)
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Part B (5 x5=25)

Answer all questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)

_sinh'x

=

1 -HcQ)yn+2 +(2n+3)xy,,, +(n+1)2yn =0.

then prove that

_sinh'x

V1+x?

1+x*)y,.,+@Cn+3)xy, , +(n+1)*y =0erar Blmieys.

eTerllev

Or

Find the n™* differential coefficient of cos® Osin’ 8.

cos’ @sin” O—ar n" —eug) eunss Qsdlaeus srams.

Find the angle at which the radius vector cuts the

l
curve —=1+ecosé.
r

l =1+ecosf erem cuanaTeuamy <47 leusLeny Gleul (HLb
r

Yerefludled Camenmsengs &reanrs.

Or

Find ds and ? for the cardioid r =a(l +cosf).
r

r=a(l+cosd) erenm QBEHeH UMETSHS, % LOHMILD %
-

< HWICUDHEDS STEHRTS.

3 A-8697
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13.

14.

(a)

(b)

(a)

(b)

Find the envelope of the family of a straight lines
y+tx =2at +at®, where ¢ is the parameter.

y+tx=2at+at’ e CriGsm(® GOHLUSHDHES
ep(HeUETEN WIS STETs. @QIBIE ¢ GTETLIG 6T (T <AGLD.

Or

If a curve is defined by the parametric equation
x=f(0) and y=¢@(f), prove that the curvature is
1 x'y"-y'x"
3
(x%+y”%)?

QR(H GUMETE|@IML W Fleanued@ Fwerur(® x = f(6)
wpmd  y=@(0) eafles s@eLw  cumeTelam
1 x' "_ 'xH
(xv2+yv2 )2

Express sin 66 interms of cosé@

sin &

sin 660
- 0 —allev eliflg )
nd MW COS ) 53| (SIS
Or
Find lim tanf+secd -1

6>0tanf —secOH+1

tanfd+secd-1 . . . .
lim —at1 SIS SHTETs.
6-0tand—secHd+1
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15.

16.

17.

18.

(a) If tanA=tanatanhpf,tanff=cotatanhf, then
prove that tan (A + B) =sinh 28 cosec2a .

tan A =tanatanhf,tan f =cot a tan hf3, eraflled
tan (A + B) =sinh 2f cosec2a erar fimeys.

Or

(b) If cosa+isina=cos(@+ip), then prove that

sin?@ =+sina .

cosa +isina =cos(@+ip) erafléd sin®@=+sina eran

Hmiays

Part C (83 x10=30)
Answer any three questions.

Find the maximum and minimum values of
2x? —y*) —xt +yt.
2(x” - y*) —x* + y*—ar BUQuEp wHmL BEAD wHULs@aT
HITE0TS.
Find the asymptotes of
x® +2x%y —xy? -2y +4y* +2xy+y-1=0.
x® +2x %y —xy? —2y° +4y* 4+ 2xy +y—1= 0 eremugen  sHSOS
QasrTHCHT(HEMETS HTeTs.

Show that the evolutes of the cycloid x=a(0-sind),
y=a(l-cos®) is another cycloid.

x=a(@-sind), y=a(l-cosf) e 2 (HeTeumaeTulen
QemCasr (s swWell <Gz wrdflwrer wLHADTEH o (T
QUGN ETEUGNTT GTE 16l M6 .
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19.

20.

spb

Expand sin® @cos® @ in a series of sines of multiples of 6.

sin® @cos’ O-ewes  O-eflen  wLEAD sar  QsTLgns

lM&sHaLD.
Separate into real and imaginary parts of tan™'(x +iy).

tan™' (x +iy) —eow  Quoul LHMID  sHUMET  UGSseTTsL
N&saD.
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A-8698 Sub. Code
4BMA1C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
First Semester

Mathematics

THEORY OF EQUATIONS, THEORY OF NUMBERS AND
INEQUALITIES

(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
1. If a,p,7 arethe roots of x* + px* +qx +r=0. Find Zl .
a

a,B,y eresLe x3+px2+qx+r:O clem eLpEOmIGZET GTETed
1
Z——mu_lé; HITGHTS.
a
2. Multiply the roots of the equations 30x® —2x*-x+1=0

by 4.

30x® —2x* —x+1=0 erenm FLOGTUTL I 60 CPOMBISMET 4—2,60
QumsSlermed &lenL_&@D FETUTL L 6T(LPS)S.

3. Give an example for a standard reciprocal equation.

iy Blevew soe S Foearurligharar THSHESTL L
Qam@.



10.

11.

Wk ser
What is meant by a Sturm’s function?

VO L_DLOGT FITITL| GTETDITED GTEITE0T?
Define a factor of an integer.
(P GTET eI 6T &Tremtlanul eUenFIm).
Find 7(12) and S(12).
T(12) wpmbd SA2) —eows srews.
Show that 15 is not congruent to 2(mod 4).
15 eremuig) 2-&@ (L (h) 4)—6d FTUFLOLLTS @Q)(HESMS) eTar [HlemLal.
Find ¢(24).
#(24) —eoWis SHTeTs.
Define a harmonic mean of a,,a,,.....,qa,, .
Ay, Qg sens Ay —SETET Q) ENFF STTFT NI QUEDTUIT).
State triangle in equalities.
Wp&CsmanT FLOETENOEM WIS Famis.
Part B (5 x5=25)
Answer all the questions, choosing either (a) or (b).

(@) If a,p,7,8 are the roots of x* + px® +gx® +rx+5=0

find
m Y
a
.. a
(i1) 1
1
(111) Z ﬁ

9 A-8698




12.

(b)

(a)

(b)

a,B,7,6  eauen  x'+ px® +qx’ +rx+s=0-cl96n

eLP@EIGET GTerfled

O Y

@ ¥

(i) Y s srans

Or

Show that the sum of the 6t powers of the roots of

x"—x*+1=0 is 3.

x"—x* +1=0-6n ppoiisaiien 6-eug AHEHem sl e

3 et blemial.

Solve : 6x° +x* —43x” —43x*> +x+6=0.

8irés : 6x° +x* —43x° —43x" +x+6=0.
Or

Find the multiple root of 4x®-12x*-15x-4=0

and solve completely.

4x° -12x% -15x-4=0 -efler QUMESD EPOS®SE

srans. GCLaID (PPeUGILTE STEs.

3 A-8698
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the value of x and y to satisfy 243x +198y=9.

243x +198y =9 —eneu Yigd CQslidlerm x wopmd y —er
DEILHENETE HTeTs.

Or
Find the number of zeros at the right end of 79!.

79! -6 auav (pigefled 2 e LFSlwigdler ereranilEansaniis
STEuTS.

Prove that a natural number n is divisible by 3 iff
the sum of its digits is divisible by 3.

n oeTerm @Quipens erar 3-e eu@GuUL Cumglrergin
LOMHMILD C‘égm@_uu_lrrmg,mrr@‘r ﬁuﬁ)gmm SIS LI
@ossnisaten sn(HH 3 e cu@GUBID erar HlemLal.

Or

Prove that n'® —n is divisible by 2, 3, 5, 7 and 13 for
any integer n.

TN (Y eTadT N &G n' —n eretug 2, 3, 5, 7
wHmibd 13 e eu@GuUBLD ere HlemLal.

If x+y+2z=1 and x,y,z are all positive then prove
that (1-x)(1-y)1-2)> 8xyz.

x+y+z=1 wombd Xx,y,2 eTeUar LSlens  erentled
(1-x)0-y)1-2)> 8xyz eran Hlem9.

Or

Prove that (x+y)(y+z)(z+x)<§(x3 +y° +23).

(x+y)(y+z)(z+x)<§(x3 +y° +23) eran Hlem19.

4 A-8698
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

Show that the roots of the equation px®+qgx*+rx+s=0
are in Arithmetic progression iff 2¢® +27p®*s=9pqr.

Hence solve x® —12x% +39x —28=0.

px’+gx* +rx+5=0 et FWETUT 6T APOEISET sl (D
Qsr_nrs @m&s Cseeiwneargib wHmbd CUTgLIETGILIGT
Bupsear  2¢° +27p’s=9pqr eer B9 =SS mHE
x® —12x% +39x - 28 = 0 —avw §i16:5.

Find the Sturm’s function for x* — 2x® —3x% +10x — 4.
xt —2x% —8x% +10x — 4 &smem QL DLOGT ETTEDLIS &TETS.

If a,b,c are non zero integers prove that (a,bc)z 1 if and

only if (a,b)=1 and (a,c)=1.

a,b,c eremuar UFSwionm app erewmser erefley (a,bc)=1 <5
Qmss Caemeuwnargid womid Gurgwrergiomer HlLbgenen
(@,b)=1 wipmid (@,c)=1 eren Hlemiq.

State and prove Fermat’s theorem.

Qurliger Capméams TSl HlemLal.

. A-8698
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20.

If x is any positive real number and p,q are positive
xP-1_x7-1

rationals then prove that > if p<q.
p

X eTemlg) FHTeUg (M Wens Qi erewr WHmID p,g ererLiem
p_ q_
x -1 S X 1
p q

Wens eldlsupm eramrger erefled ereum HlemLal.

Qi@ p<q YGLW.

5 A-8698
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A-8699 Sub. Code

4BMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Second Semester
Mathematics
INTEGRAL CALCULUS AND FOURIER SERIES

(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

c

Prove that .lff(x) dx = J.f(x) dx + .lff(x) dx .

a

b c b

J.f(x)dxzj.f(x)dx+J.f(x)dx ereut Blemial.

a a

l2 l2
Show that Icoszxdxz jsiandxzﬁM.
0 0

ml2 ml2
Icostdx: Isiandx:ﬁ/4 eTeu 15l M6y .
0 0

Evaluate _[ x3e ™ dx .

[x%e™ dx anwduious srans.

wk 10



10.

7l2
Find Isine x cos® x dx .
0

/2

Isinﬁ x cos* x dx —ar LHIDUS STas.

0

Evaluate ]l.jixdy dx.
00
w9 0H s jij)‘xdy dx .
00
32
Find jjxy dy dx .
01

32
J.J.xy dy dx —e iU SreanTs.
01

Prove that g(m,n)= g(n, m).
Blm.n)= pln, m) arar By,
Find T(1).

I(1)-ér wdlieus srems.

Define sine series.

g GGTLEnT euenFwIm).

Define Fourier series and Fourier coefficients of f(x).

floc)—en WRlwr Qerim wpmib LAl @GeanThisamer euanFwim).

A-8699

Wk 10



11.

12.

Part B (5 x5 =25)

Answer all questions, choosing either (a) or (b).

i3 Wsinx

(a) Evaluate I

0 \/sinx ++/cosx
i vsinx

0 \/sinx+\/cosx

dx.

dx —eir HlamLs SrenTs.

Or

(b) Prove that IH sin® @ do = 2?”
0

[osin®0do= %” e Hmels.
0
(a) Find the reduction formula for J‘sec” x dx.

Isec” x dx —&@ GODESD GHSHTEMSE HTehns.

Or

(b) Evaluate J‘x?’sin 3x dx .

Ix3s1n3x dx —eow UGBS,

3 A-8699

Wk 10



2 x
13. (a) Evaluate J‘ J‘xy2 dy dx.
1 1

14.

(b)

(a)

(b)

X

i Ixyz dy dx epw w9 HS.
1

1

Or

Evaluate ”xz +y% dx dy over the region for which

x20 y>0 and x+y<1.

x20,y>20 wombd x+y<1 erem SeTmRSETD

SjepLlul L g erefled ”x2+y2 dxdy —en Wiy
SITGHTS.

7l2

Prove that J Jtan@ dé -
) V2

7l2
T

j tané df = —= erar Hlemial.
0

V2
Or

Evaluate J-e‘JCZ dx .
0

je‘xzdx —ew UGG s.
0

4 A-8699
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15. (a)

(b)

—xin-— 0
If f(x)= x. momsEs expand f(x) as Fourier
x in0<x<r

series in the interval — 7 to «.

—xin-— 0
f(x):{ x.m R OBHS 7 Uy
x in0<x<rm

o arem @anL_Gleuafludled Lyflwim Qgmeny alleul.
Or

Express f(x)z%(;r—x) as a Fourier series with

interval 0 to 27 .

O0-allafl(mBgI 27 cuenruileoner  @enGeuafluded

flx)= é(ﬂ' —x) eremm &rApéE Lfwit Qsm_aoy efeuf.
Part C (83 x 10 =30)

Answer any three questions.

16. Evaluate:

(a)

(b)

7l2
jlog tanx dx
0

T

I x dx .
01+smx

LI STEHTS.

(=)

(=)

72

J-log tanx dx
0

V3
j X
01+simx

. A-8699
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17.

18.

19.

20.

Wk 10

Find the reduction formula for J‘tan" x dx and also find

zl4

J.tan3 x dx .

@onsse  eumiliumie  Uwerl(HS) J-tan” x dx —enr

rl4
wllienus smewrs. Cogd jtans’ x dx e wllienL s
0

Evaluate J.” dx dy dz take over the volume bounded
x+y+z+1

by the planes x=0,y=0, z=0,x+y+z=1.

x=0,y=0, 2=0,x+y+z=1 erenim SeTHRIGETTE) HEHL LI L

dx dy dz

FHEUT S| GT6SHET GTET 6L J-J.J‘ = G ELIMUE STas.

@+y+z+ﬂ

1
Prove that [+"(1 %)~ dx = L7
rove tha .([x (1-x)"dx (m+n)

j-x’”_l (1-x)"dx= m G

Find the cosine series in the range 0 to = for

x 0<x<xl/2
X)=
fx) {ﬁ—x, rl2<x<rxw

0—a60l(mibg /s cuen [ 2 GiTer @en_Gaeuafluded

f(x)z{x O<x<m/2

eremp grmler Csmengen G m_any
T—x, Tl2<x<nx

5 A-8699




A-8700 Sub. Code

4BMA2C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Second Semester
Mathematics

ANALYTICAL GEOMETRY OF 3D AND VECTOR
CALCULUS

(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
1. Define the angle between two planes.
Qe SehisERsE@ Qe ulorear Caramsans auenruim).

2. Find the value of K so that the lines

x-1 _ y-2 z-3 and x—l_y—5:z—6

= = may be
3 2k 2 3k 1 -5

perpendicular to each other.

x-1 y-2 z-3 .
= = LHMID

x-1 y-5 z-6
3 2k 2

3k 1 -5

GTGITD

Camhser pamistsmeamm CFm@ssTs @mbsTed k-er wdlliamus

SIS,

WK11



Write down the condition for two lines.

Y4 _YTN _EFTA g P Xe YT 2T
b m, n L my Ry
coplanar.

to be

X—% _Y=h_2-% HID X=Xy _Y=Va_2773
L m n 2 my iy
@ranr(® Carhisar o sarsdlad @@mLusnsrar sl HUUm e

(PG

GTEITM

When we say that the lines ﬁ=l=i'£=L=i;
I m n

i/
1 M

z
=Y % are coplanar?

X
l, my, ny

TY_EE_ Y _EOXE Y _E e Gorsear pr
I m nly, m n L, my ny

erlQums @Cr sarsdle iemwdlenmg) erendlaCmmibd?

Write down the centre and radius of the sphere

ax® +ay* +az’ +2ux+2vy + 2wz +d=0.

ax® +ay’ +az* +2ux+2vy+2wz+d=0 earp Camergden
GLOWILD LDHMILD TSNS 6T (DS

Define a right circular cone.

Criteul L galbenll GUEFLIMI.

Define grad ¢ with an example.

grad ¢ -enw T(H&IE ST (HL_6T cUEnFLI).

Define divergence and curl.

Divergence wpmiib Curl - epw euenywim.

9 A-8700

WK11



10.

11.

12.

Define a surface integral.

UoUuriy eudls Csmensenit euenyuim).

State stokes theorem.

aGLEdler CaHmEamS 6T(LPF|.

Part B (5 x 5 = 25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

Find the equation of the plane passing through
(2,2,1) and (9, 3, 6) and perpendicular to the plane
2x+6y+62=9.

(2, 2,1) wimid (9, 3, 6) erem LieTeRNser audld Qedeigd
wHmid  2x+6y+62=9 eran saHIHNG OCFRGSSTSH
2 _GTT SETHE G0 FLOGTLITL 6L &HTEHTS.

Or
Find in symmetrical form the equations of the line
given by x +5y—z=7; 2x—5y+3z+1=0.
x+5y—-2z=T; 2x-5y+3z+1=0 erep CrprCsm_(h&
FLOGTUT(HS@HSETET FLOEEHETET GLIG EUSENSH GHTEHT.

x-2 y-4 z-5
2 2

Show that the lines and

x-5 y-8 z-T7
2 3 2
equation of the plane containing them.

are coplanar and find the

x—2 y-4 z-5 . . x-5 y-8 z-7
1 2 2 2 3 2
Camhser Cr sers5Hled Sjanwwyd erar Hlemdl wHMLLG

@ aneusener CLIHMIETET SeTHE 6T FLOGTLITL L & SHTems.

GTGITM

Or

3 A-8700

WK11



13.

14.

(b)

(a)

(b)

(a)

Find the equation of the plane which contains the
x-1 y+1 z-3
-1

plane x+2y+z=12.

line

and is perpendicular to the

x-1 y+1 z-3
2 -1 4
Xx+2y+z=12 e sarsHHE CERGSSTS 2 6mer

eranrn Camienl GamewT(heTar wHmLD

SATSS 6 FLOGTLITL_GHL &HTERTS.

Find the equation of the sphere passing through the
points (1,1, —2), (— 1,1, 2) and having the centre of
the sphere on the line x+y—2z-1=0=2x—-y+2z-2.

(1,1, —2), (— 1,1, 2) ererm  Lyemeflger eudluing GlFdes
Salg  HMD  x+y-2-1=0=2x-y+z-2  eramm
Camlige Carergdlen enpwisens Garar(harer Camarsslen
FLOGTUTL D& HTETs.
Or

Find the equation of the cylinder whose generators
are parallel to the Z axis and the guiding curve is
ax®*+by*=cz, lx+my+nz=p.

QerCriLiger Z - 9F66E Gaemurseald Lmmibd
ax®+by*=cz, lx+my+nz=p  eenLan auflaT(Hid
CUGNGTEY < FweuHenns Q& mesr o (meneruller
FLOGTUTL_GHL_& HTETs.

Show that the vector }?: (yz —2%+3yz - 2x)i +

(8xz +2xy)j+(3xy—2x2+22)k is both irrotational
and solenoidal.

f=(y2 -2* +3yz—2x)i+

(3x2+2xy)j+(3xy—2xz+2z)k TGS QeudLi
fangufedlenw spn&lwmm womib Solenoidal erar Flem4l.
Or

4 A-8700

WK11



15.

16.

(b)

(a)

(b)

If Vg=(y+sinz)i+xj+xcoszk find ¢.
V¢:(y+sin2)i+xj+xcoszk erafled @ -EWSH STeHTs.

If f:(2y+3)i+x2j+(yz—x)k evaluate J‘}?-d?
along the path x=2t%; y=t;z=t> from t=0 to t=1.
f=@2y+3)i+xzj+(yz—x)k aafled t=0 oleb Qmps
t=1 &s x=2t% y=t;z=t> erenm umengudled J‘}?-d? -
DS HTETS.

Or

Verify Gauss divergence theorem for the vector
function f:(x3 —yz)i—Zx2 yj+2k over the cube
bounded by x=0, y=0,2=0, x=a, y=a and z=qa.

x=0,y=0,2=0,x=a, y=a womib 2z=a &b
SETHIGETTC) S LD SEFS)| LD @w@m.b
fz(xS —yz)i—2x2 Yj+2k erafled smev umiey Canmsamns
gilum.

Part C (83 x10=30)

Answer any three questions.

Find the foot of the perpendicular from the origin on the
line 3x—y—2—-4=0=4x-3y—2z+2.

3x—-y-2-4=0=4x-3y-2z+2 eamm CriCsmiqer G

90 (BHg CFBIGSSH 6 2iiq MG ST,

. A-8700
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17.

18.

19.

20.

Find the shortest distance and the equation of the line of
shortest distance in symmetrical form of the lines
x—8:y+9:2—10 and x—15:y—29:z—5
3 -16 7 3 8 -5
x—-8 y+9 z-10 . . x-15 y-29 z-5
3 -16 7 3 8 -5
CrrGarhsatien @GSl gmb womb GnSu gmsdnaemer
CrrGar (& gwerur® <wdweupenn swdmerer oulgeaiddd

SIS,

GTEITM

Find the equation of the spheres that passes through the
two points (O, 3, 0), (— 2,—1,—4) and cuts orthogonally the

two spheres sixi+y*+2%+x-32-2=0,
s =2(x% +y*+2%) +x+3y+4=0.

0,3,0),(-2,-1,-4) <du @Qran® yeralsar auflwins
Cavens Folg W LOHMILD six’+y*+2° +x-32-2=0
31:2(x2+y2+z2)+x+3y+4:0 TG @ e (h
Camemiis @@ OenGasransdla el L g gniqus Camermnigetlen
FLOGTLITL_GHL_8 &T6urs.

Prove that div(r" f)z (n+3)" deduct that r"F is
Solenoidal iff n=-3

div(r" F): (n+3)r" eran B9 ofad\mpg 7 Solenoidal
<5 @QmUusnE Cungbrargd wHmbd Cseneuwmeang)mer
Blubgsenar n=—3 erer HlemLal.

Using Green's theorem evaluate I (x y—x? )dx +x% ydy
c

along the closed curve C formed by y=0,x=1 and y=x.
Efaey Cuhmsens LweaL(BSSH y=0,x=1 wHmbd y=x -eow
2 (HeUM& @G eLplg Ul QUGHETEY C-anwis Q& magr(h

J.(xy—xg)dx +x2 ydy -ows sras.

c

5 A-8700
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A-8701 Sub. Code

Time : 3 Hours

4BMA3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Third Semester
Mathematics
MODERN ALGEBRA

(CBCS - 2014 onwards)

Part A (10 x 2 =20)

Answer all questions.
Define a subgroup. Give an example.
R0 2L G@dmg cuequn. arOSHST[H HHS.
Define a permutation. Give an example.

@@ euflens LIHPS®S euaTWD. THSHSSTL(H H(HS.

Let G be a group of order n and ae(G. Prove that

a" =e.

acG wpyb n euflengwerer G -eTemy @G6LD 6Tetids. a” = e erem

Blmieys.

Let G be a finite group and H a subgroup of G. Find H

if [G:H]=1.

G eratugl wyem Gow wombd G-ear 2 Gob H erers.

[G:H]=1 etaflev H -enwi sretirs.

Maximum : 75 Marks

Wk 6



10.

11.

Define a normal subgroup with an example.

T(H5815ST_(HL6T (1 CHIELD 2 L @GHOSNS UM

Find the order of Z;,/ <5>.

Zgy! <b5> - auflangenwils smeuwra.

Define an isomorphism of two groups.

@ e () Geomsaten @ue LIPTE CaETTssme auamTwmI.

Show that R*/{1,-1}= R".

R*/{1,-1} = R" erew Blmies.

Define a commutative ring. Give an example.

e UflbrdHm euameTugSemns elaTwml. THSSHEHTL(H S([Hs.

What is meant by integral domain?

GTEO0T < [TTRIGLD GTEITMITE) GTEITE0T?

(a)

(b)

Part B (5x5=25)
Answer all questions.

Prove that the intersection of any two subgroups of
a group 1is also a subgroup.

R Gosdler @) 2 L Gaonsaier el (h @b 2L Gewb
erem Hlmieys.
Or

Show that any subgroup of a cyclic group is cyclic.

R UL GgHlen ThE @ 2L GOUPL all L &G0
erem Hlmieys.

9 A-8701
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12.

13.

(a)

(b)

(a)

(b)

Define left coset of a subgroup. Find all the left
cosets of {O, 3, 6, 9} in (Z;,, ®).

R 2l Gosder QLUCLMESG SaTsHms Ui
(Zy9, ®) -é {O, 3, 6, 9} oTaty 2 UGS Dmersgl

@QLUCLHES SETSESWILD ST,

Or

State and prove the Euler’s theorem.
iiflar Cappsamss su.dl Hnie)s.

If H is the only subgroup of a given order, then

prove that it is a normal subgroup.

e eTanTamtlGanaudled 2 arer Gy o U @ed H erafled, g
Critenio 2 I GaLbd erar Hlmie|s.

Or

Let N be a normal subgroup of a group G and
G/ N 1is the set of all right cosets of N in G. Show
that G/N is a group under the operations defined
by N,-N, =N, .

N eratug) goow G -er Cpiteno 2 1 Gewb womd G/ N
GCTGTLIG) G - N -éi DTS U F)
GQmanssamismes  CaTerL.  Saud  W@GL  erafld

N,-N, =N, eamm Qeuemeol Qurmss G/IN  em
@eoLd eren HlemLal.

3 A-8701
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14.

15.

(a)

(b)

(a)

(b)

Let G and G’ be groups and let f:G —> G’ be an

isomorphism. Prove that
@® fle)=¢

i) f@)=[f@]"

G womnd G adnuer Gomsd wogh f:G > G g
@uidoonpns Camigsd erafld

@®  fle=¢

() f@)=[f(@]" earHmeys.

Or
Let G and G’ be two groups and let f:G — G’ be a

homomorphism. Prove that fis 1-1 if and only if
ker f ={e}.
G wpmpbd G eremuer @reaw( @Geomiger Cgib
f:G—->G gmsudnrprs Camigsd erafld fei 1 -1
FTTuTg @(hés Caeneuwmen womid Cumgiorer blLibseamer
f-am 2 s = {e} erar Hlmieys.
Prove that the ring of quarternions is a skew field
but not a field.
CamlLialwer euanaruid FFETHn SETLD GTEmmLD <,eTTe)
DI HETLD jevav eTanmiDd HlemLl.

Or

Show that the characteristics of an integral domain
D is either O or a prime number.

Tt DTRIGSS e FIMLIL| eTelT epeitm L FHID A LIST
eTeuT 6TEu Bl s.

4 A-8701
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16.

17.

18.

(a)

(b)

(<)

Part C (3 x 10 = 30)
Answer any three questions.

Show that a non-empty subset H of a group G is a
subgroup of G if and only if a,be H =>ab e H.

Define S, and A, . Find the orders of each.

@b G-ulléd 2 drer Qeupmdm o L gawrd H 2 @wrs
@m&s  Coemeuwnar  wOHmL  Curgiorer  BlLUbsamen
abe H=ab'e H aran flyoys.

S, wpmbd A, -ow eaamrum. GCooib e

elGleurarler euflangsamens SmeanTs.

State and prove the Lagrange’s theorem.

Qevgrmepluden ConHmEmss sl Himies.

Let N be a subgroup of G. Prove the following are
equivalent :

(a)
(b)
(©
(d)

N 1is a normal subgroup of G
aNa =N forall aeG.
aNatc N forall aeG

anateN forall neN and aeG.

N eramug) G-uflen 2 L @Ged erannd. SPESHETL_HE FLOLDTETENG

ere Hlmieys.

(@) N aenug @eob G- Cpiemw 2 gamlb
(<) aNa™' =N forall aeG.

(@) aNa'cN forall aeG

()

ana'eN forall ne N wpmyd aeG.

. A-8701

Wk 6



19.

20.

State and prove the Caley’s theorem.

Qawedludler Canmsamsd gl Blimies.

(a)

(b)

(=)

(=)

Prove that the set of all units in a ring with identity
from a group under multiplication.

Show that Z, is an integral domain if and only if n
is prime.

LrHmT o mitiy Q&mesr_ cuaaTwS S ayierar
senorhleteromd  CQuUmEse  (pamLlillg 6
@GOG eren HlemLl.

Z, eTanugl erewT ATmsLrs @ (HULSHE CoHeneuwimer
wHmb Curgiorer BlUbBS®ET 1 CTETLg LIST GTaRT cTe

Hmiels

6 A-8701
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A-8702 Sub. Code
4BMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Third Semester

Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS

(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1 Solve:ﬂz#.
dx x°+y° -2y
Bigs: o 2%

dx x*+y* -2y

2. Solve : p*-5p+6=0.

&iés: p° —5p+6=0.

2
3. Solve : x2ﬂ+ 8xﬂ+12y =0.
dx? dx
2 Ay o dy
s x°—+8x——+12y=0.

x? dx



10.

Wk 4
d*y B
dx’

d’y dy
—4(x+2)—+6y=0.
dx’ (x )dx Y

Solve : (x +2)?

4(x +2)Q+ 6y=0.
dx

Eiés  (x +2)°

Verify the condition of integrability in the equation
(y+2)dx+dy+dz=0.

(y+2)dx+dy+dz=0 erep gweTUT I14D@ Hlubsenen
Qgrensull_ene sflum,

2
If 4x2%+4x53—y+(x8+6x4+4)y=0 find y,.
x x

2
d 32) +4x5ﬂ+(x8 +6x" +4)y=0 erafled y, -epw HTaRTS.
dx dx

4x?

Eliminate a and b from z=ax+by+a and find the
partial differential equation.

z=ax+by+a-ue a wpmd b -ew B LGS umss6ls s

FLOGTLIML_GHL_& HTETS%.

Solve : \/E+\/E=1.
Sigs: \[p+4g=1.
Find L[¢?].

L[t™*]-eow sretms.

Find L‘{ ! }
(s+a)?

L* L 1 )2:|—66)U_I HITGHTS.
s+a

9 A-8702




Part B (5 x5=25)

Answer all questions choosing either (a) or (b).
a
11. (a) Solve: y=px+—.
p
Erés : y:px+g.
D

Or
() Solve: (D*-D?*-D+1)=1+x2.

giés: (D*—~D* -D+1)=1+x>.

2
12. (a) Solve: x? d y+xﬂ+y=xlogx.

dx? dx
.. 92 dzy dy
Erés . x W+xa+y:xlogx.
Or

(b) Solve: ldx+mdy+ndz=0; xdx+ ydy +zdz=0.

&réa : ldx+mdy+ndz=0; xdx + ydy +2zdz=0.

2

2
13. (a) Solve: yQ1 —logy)d—Z+ 1 +logy) dy =
dx dx

d’y dy Y’
&g y(1 —logy)WJr Q+ logy)[aj =0.

Or

3 A-8702
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14.

15.

(b)

(a)

(b)

(a)

(b)

Wk 4

Solve :

yz(ax+y+z)dx +zx(x +ay +2z)dy +
xy(x+y+az)dz=0.

Eés :

yz(ax+y+z)dx +zx(x +ay +2z)dy +

xy(x+y+az)dz=0.

Eliminate f and ¢ from the relation
z=f(x+ay)+e(x—ay).
z=f(x+ay)+e(x—ay) eeamn sFwerumiger 2 medled
Qog [ opgd ¢ -ou héEs.

Or
Solve: (y-2)p+(z—-x)g=x—y.

grés: (y—2)p+(z—-x)g=x-y.

© -2t
el —e
Evaluate : I -
0 t

dt.

UL Srers : J‘i dt.
0

Find L {log(“—sﬂ.
S
L {log(lﬁﬂ -Gl SHITEHTS.
S

4 A-8702




16.

17.

18.

19.

Part C (3 x 10 =30)
Answer any three questions.
(@) Solve: (v* +2x%y)dx +(2x* —xy)dy =0 .
(b) Solve :(px—y)(py +x)=2p.
<) &iss: (y° +2x%y)dx+(2x° —xy)dy =0.

) &g (px —y)(py+x)=2p.
Solve : (5+ 2x)* y 6(5+2x)—+8y 6x .
x
i (5+2x) y 6(5+2x)—+8y 6x .

Using the method of variation of parameters, solve :

(D* +1)y =tan®x.
FO@LOG LIMIGED  (pepedwll LwaLhdS —Sids
(D* +1)y =tan®x.
(@) Solve: p®+q® =2z%(x%+y?).
(b) Solve by thing Charpit’s method
P2 +q® —2px—2qy+2xy=0.
) &igs: pP+q” =2"(x" +y7)
(<) smmalev (PO LwetU(H&) Eréas
P2 +q® —2px—2qy+2xy=0

5 A-8702
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20. Solve, by using Laplace transform

2
4y, by g,

—_— =sint given that y:ﬂzo when t=0.
dt*  dt dt

CavLiemen 2 (HLMHDENS LweTU(HSH Siss :

-3y=sint @mgE t=0 eayb Cumrg y:%:O

2
Q.{_z@
dt* dt

eran GlamHEsLILL(HeTerg.

6 A-8702
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A-8703 Sub. Code

4BMA4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fourth Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2014 onwards)
Time : Three Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer All questions.
1. Define monotonic increasing sequence. Give an example.

eflweourar gm CgTLir euflengerw euaywm. T(HSSISSTL(H
5(1H.

2. If (a,) > a and K € R then prove that (Ka,) > Ka .
(a,) > a vppw K € R aafle (Ka,) > Ka eren fipes.
3. State the Cauchy’s second limit theorem.
Camaflullen @rerLmb erevaned CHHMSMNSE Fo. M.
4. Prove that any convergent sequence is a cauchy sequence.

apgGeurm @l Csrieuflengud Caradl Gsrteuflans
era Hlmieys.

Ws8



10.

1

Check whether the series Z—n 1s convergent or not?
n=0

> 1
z? eremm QFTLT GelFe @G, @eaoamawr erar Camsamer

n=0

QEUIs.

1

NEIEET

Discuss the convergence of the series z
1 . . .
Z— eremm Ggm_er @Gelgseme <y,rmiis.
NP +1)
State the Raabe’s test.

gmiedlen Cargenemen gnmis.

n®+1
5n

Test the convergence of the series z

2
Z n 5: 1 eremn Cgm_iler Gelgeama Cardlss.

State the Leibnitz’s test.
sSulaflellen Camgeneanis doms.
Define absolutely convergent series with an example.

THSSHSET(HL6m (PHOILD @G6ellHed CFTL_eny euanFwimi.

9 A-8703
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Part B (5 x5=25)

Answer All questions, choosing either (a) or (b).

11. (a)

(b)

12. (a)

(b)

Prove that any convergent sequence is a bounded
sequence.

ThgGeunm @edlyb Qgrireflenswb ecrevened G
auflens @I erenm Hlmie|s.
Or

If (a,) > a and a, 20, for all n and a #0, then

prove that (\/Z ) >Aa.

(a,) > a vpgid a, 20, edern wonbd a#0 eafld
(w/an)—)\/a ereu Hlmieys.

1 1 1
+ + e +

n+l n+2 n+n
(a,) converges.

Let a,= Prove that

1 1
a, = +
n+l n+2 n+n

SEENLDU|ENL_LIG) GTET [6lmi6 5.

Or

With  the usual notations, prove  that

l[(n +1)(n+2).....(n+ n)]% NS
n

QULPSHLDITEHT GIINMOET Lweru(Hgd

3 A-8703
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Apply Cauchy’s general principle of convergence to

. 1).
show that the series Z(—j 1s not convergent.
n

@lse genemwssrar Camaflulen Qurgs Camum’enL
1

vweru(hgE Z(—) eremm CsTLT @G6lley Djebe erer
n

Bmeys.
Or

Prove that 24 1 1:%.
n?—

Z 1 —lam@ 5
in' -1 2 qieys.

State and prove Gauss’s test.

sredler Carsanaraniis sl Hlme|s.
Or

n’+a

2"+a’

Test the convergence of Z

3
n +a
E o —a&im @GeNlyLd seanioanit CamdlésaLb.
+a

State and prove Cauchy’s condensation test.
Camadlullen &(m&Es0 Camsamenanliss gmis.

Or
Show that the series Z(—l)" [\/ n®+1 - n] is
conditionally convergent.
Z(—l)" [\/ n®+1 - n] ety QgL HlLbsemends@
o LU () @elleun@Lid eran Hlmieys.

4 A-8703
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16.

17.

18.

(a)

(b)

(=)

(a)
(b)

(1)

(<)

Part C (3 x 10 =30)
Answer any Three questions.

If (a,) is a monotonic sequence then prove that

is also a monotonic sequence.

If (a,) > a then prove that (ja,|) = |a].

(a,) G eflwcvL Qgm_reuflens erasley

-0 gflweay Osr_ieufans erar
Hmels.

(a,) > a aaflé (a,]) —>|a oo fneys

State and prove Cesaro’s theorem.

Show that any Cauchy sequence is a bounded
sequnce.

SanCrmellen CaHmsamnss sl Hlmie|s.

erpgGeunm Camaflulien Qsmeuflangubd @ cTOema&E,

o Ll Ggrifreuilens erem Hlmies.

Prove that the harmonic series Z—p converges if p>1
n

and diverges if p <1.

ZE ey @enss Gt p>1l-é @elwyd whHmid

P <1-é lflyid erar Hlmeys.

5 A-8703
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19.

20.

State and prove Kummer’s test.
siwMer Camganerenwids gam Hlme,s.
State and prove Cauchy’s integral test.

Caraflufer Qsransuil(h Cargameranwid gl Hlmes.

6 A-8703
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A-8704 Sub. Code

4BMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
All questions carry equal marks.

1. Define a subspace of a vector space. Give an example.
e CeusL Qeuaflufler 2 erleusflenw cuengum. T(HSZISSTL(H
&(1HS.

2. Determine whether {(1,0,0), (0,1,0), (1,1,0)} is linearly
independent in V; (R) or not.

V,(R)-& {(1,0,0),(0,1,0),(1,1,0)} e uq sniBsameuwm
BT CTET HTEHTS.

3. Find the dimension of the subspace spanned by the
vectors (1,1,1), (-1,-1,-1) in V, (R).

Vi,(R)-é0 (1,1,1), (-1,-1,-1) eremm QeusLiiger Lpeduldmbs

o arleuatludier LfloTemsamsd Srams.



10.

sp5

What i1s meant by basis of the vector space? Give an
example.

@m GeusLi Goeuaflufer qEHMTD  6TETDITED  GTETE?
T(H5ZIESTL(H S(HS.
Let T :V > W be a linear transformation. Prove that

dim v =rank T + nullity T.
T:V >W aeug em Coflwed o morhod eeafld dim v =
rank T + nullity T erar flmies.

If T:R* > R? is defined by T(a,b) = (2a - 3b, a+4b).
Verify that T is a linear transformation or not.

T(ab) = (a - 3batdb) aar T:R*>R’- &
auepumssiulLre T e Crilud 2 (HoIHDLT g
@venewim erer Camdles.

-b -c
Find the characteristic equation of [ 1 0 j

-b -c
[ -631 AUNAwed FETUTL L& STETs.

1 0

If A is an eigen value of A then prove that kA is an
eigen value of KA where k is a scalar.

A-WGern swsar wdiiy Aeafler KA-wlear oniser wdiy kA
ereu Hlmies. @@ K eranLig) erameantaray.

Define an orthonormal set.

RrE Cambi@Gss saTsams euanLm).

Find the norm of the vector (3,-4,0) in V,(R) with
standard inner product.

AL ol Qumsseas Qurmss Vi (R)-e (3,-4,0) eremp
QeusLMer Barsensd sreims.

9 A-8704




11.

12.

Part B (5 x5=25)

Answer all questions. choosing either (a) or (b).

(a)

(b)

(a)

(b)

Let V be a vector space over a field F. Prove that
()  alw-v)=au-av
(i) au=avanda#0=u=v
(1) au=pfuandu+0=a=p
F eramp gersden Wgemwns Geusi Geuafl V erafley
Epssam_supea e s.
i)  alw-v)=au-av
(i) ou=avanda#0=u=v
(1) ou=pfuandu#0=a=p4
Or

Prove that the union of two subspaces of a vector
space need not be a subspace.

em CeausLit Ceuefluiller @@ 2 drbleuaflgafien Camiiys
sewrd 2 erEeuafluns @Qmes Ceuamrquigldema ererLms
Hlmiays.
Prove that the vectors S = {(1,0,0), (0,1,0), (1,1,1)}
form a basis of V, (R).
S = {(1,0,0), (0,1,0), (1,1,1)} erevmueweu V; (R) et
QeusL it Qeuafls@ oigsseard erar Hlme|s.

Or
Let V be a vector space over a field F.

Sz{vl,v2,~-,vn}gV. Prove the following are
equivalent.

(1) Sisa basis for V.

(1) Sis a maximal linearly independent set.

3 A-8704
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13.

14.

(a)

(b)

(a)

F cremm sergden Wgamwps CeusLi Geuall V erens.
S=1{v, ,g,,0,}cV erefled &G
QarhHssliul (HeTeTanouseT QaTNIS6ETEN FOTRTE6L
ere Hlmieys.

(1) S erenug V- 6 SjqliLien

(i1) S eranigl HSULF (1 Llg FTTTS SEwTLD

Define a linear transformation with an example. Let
T:V—>W be a linear transformation. Prove
that T(V)={T'(v)/v eV} is a subspace of W.

T(HSHSST_(HL6T (1 2 (HLOMHDSHeS cuenFuml. CLogLd
T:V>W (1 Ul 2 (HLOTHDHLD eTeutled
T(V): {T(v)/v € V} craig W-elllewm o emGleuafl  erem
Hmeys.

Or

Obtain the matrix representing the linear
transformation T : V, (R) > V;, (R) given by
T(a, b,c)z (3a, a-b2a+b+ c) w.r.t. the standard

basis {61,62,63 }

T(a,b,c)z (3a,a -b2a+b+ C)GI'GN UeTWMISSLILIL L

T:Vy(R)>V,(R) eaém @@ ug e@ominsshe
{el,ez,eS}. TG GULPSHOTET gSsamsansLll Clummiss)
S| OWE SMeTs.

Using Cayley - Hamilton theorem find the inverse of

7 2 =2
the matrix | -6 -1 2
6 2 -1

4 A-8704
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15.

(b)

(a)

Qawedl -  CapSleorer  Gzppsens  LweLHSS
7 2 -2
-6 -1 2 | erem ewtluller erdlim iemilenwis smevwrs.
6 2 -1
Or
For what values of 4 and u the system of equations
X+y+z=6,x+2y+32=10,x+2y+Az=pu are
(1) 1inconsistent
(i1) consistent

(111) have a unique solution.

A, L -6 THS LIS EHE S
X+y+z=6,x+2y+3z2=10,x+2y+Az=u eTauTm
FLoeTUT(H&H6T.

(i) GQumrmssiorsma

(i) QuEss Lo

(ili) sefllss ETameu QETETL M6 6TEMNE STERTS.

Prove that V, (C) 1s a complex inner product space

with inner product defined by
<x,y> =Xy, + XYy +-+Xx,y, Where

x =(x1,x2,---xn)and yz(yl,y2 yn)
x=(x1,x2,_---xn)_ mﬁ)QiLb y=(y1,y2---yn),
(x,9) =%,y + %575+ 45,5, y=(3,55yn)  erem

2 ' Quussmars Qurmss  V,(C) em HssQeer
2 I QumEse Qeuafl erar Blmie,s.

Or

5 A-8704

sp5



16.

17.

(b) Prove that the norm defined is an inner product

space V has the following property

X + yHS Hx”+ Hy" .

V aeam ol Qumssed Cesafludey euengumissil L
Qeuder Berd Spsaramid Lamen Hlemey  GEuiuyb

TGS (h 5.

X + yHS HxH+ Hy” .

Part C (83 x 10 = 30)
Answer any three questions.
Let V be a vector space over a field F and S be a non-
empty subset of V. Prove the following:
(a) L(S)is a subspace of V
() ScL(S)
(¢) L(S) is the smallest subspace of V containing S.
F eremmp gergden gemwps QeusLim Gouefll V wpmibd S erarLig)
V-eir Qaupmbhm o L sanrd erafled Spsseim_ecupenn blmie,s.
(=1) L(S) erenuigy V-eir 2_emGlouet
(=) ScL(S)

(@) L) eemwg S-ow GCupmerer wWss Adlw  V-ufler
2 _arlleuart eram Hlmies.

Let V be a finite-dimensional vector space over a field F.
Let A and B be subspaces of V. Prove that
dim(A + B)=dim A + dim B-dim(A n B).

F eranp sargdlen Weanops, (wpigajn Lflbrearpenw GousL it
Qeuafl V eratng. Guoaud A whmib B ereruen V-eremm Gleudsi i
Ceuefludler 2 eTGleueflaer eTetléb
dim(A + B)=dim A + dim B - dim(A N B) eren fimieys.

6 A-8704
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18.

19.

20.

Let V be a vector space over a field F. Let A and B be
A+B_ B
A ~AnB’

subspace of V. Prove that

F eranp sergdlen Bgenwbs Qeus i Geuafl V erans. Gogb A
A+B B
= 6r
A AnB

womibd B ereruer V-uler 2 erCleuaf erefled &
Hyieys.

Find the eigen values and eigen vectors of the matrix

1 11
A={0 11
011

111
A=]0 1 1| eerp yewilullenr oplger WwHILSET LHMILD
011

SIFH6T QeUHL_THEH6TE &T6HT.
Apply Gram-Schmidt process to construct an orthonormal

basis for V,(R)with the standard inner product for the
basis {vl,UZ,Ug}Where Ul(l,O,l), Vg = (1,3,1) and v, = (3,2,1).

0, (1,0,1)v,=(1,31) whmb v;=(3,21) e 2 QUEHGESD
papuliled BjqliLenL & Samsang LierU(Hss) Vy(R)-én gravs
Qem@ss SNgliumL sardams SHmbd - eVlE  (LpenmEnL
vwerU(HSS sremrs.

7 A-8704
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A-8705 Sub. Code

4BMA5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fifth Semester
Mathematics
MODERN ANALYSIS
(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.
1. Define an uncountable set. Give an example.
GCTGUTENTL_(LPIq LIS SEMTHENS eUanTWml. eT(HSSHIEHTL_(H S([HS.
2. Define a subspace with an example.
T(H5gIHST_(HL6r 2 ertbleaflenw euanyuim.

3. When will you say that a metric space is said to be
complete?

wimy Qeuefl eriQUIMpg) (P (LPEPLDWITETS) GTET SamieUTul?
4. Is R second category? Justify.

R @reiri_mb cuenswim? Blumuiu®ss).
5. Define a continuous functions.

@@ QGTLTFS Wimen SmienL uenFuImI.

6.  Prove that the metric spaces (0,0) and R with usual
metrics are homeomorphic.

aupdasorer Wl Geueflsertled (O,oo)mrj)@]Lb R erem wimiy
Qeueflger cuiq GeuriiLjenio erar Hlmies.

7. Define a connected set. Give an example.

QsT@ss SeTd euaTIm. T(HSSISHTL (N6 &(Hs.

Ws17



10.

11.

12.

Prove that any connected subset of a R containing more
than one point is uncountable.

@ Uetatls@ Coe Oarmarherer R —ar by Qanenths
2 I SEmT(LPLD GTamTemtL (Lplq UITG) 6Ten Hlmies.
Is (0,1)is R,a compact interval?
(0.1)eraiid Gevt_Qeuedl R -Géd s5fgiomeasm?
Define sequentially compact.
QaTL_iT &&HF0Tamens euanTwim).
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Prove that NxN is countable.
NxN cramentl_55553) cTan Hlmies.
Or
(b) Let Mbe the set of all bounded real valued

functions defined on a non empty set E . Define.
d(f,g)z sup{| f(x)—g(x)|/x € E},f,g e M show that
d is a metricon M
Qeupm @eer uard F @d euampuenp el L,
aupbYenL_ W @uicd eranr wllierer gnigeafley CgmaLiy
M crens d(f,g)z sup{| f(x)—g(x)|/x € E},f,g eM
auanTwmissIUL L, d e wrliy Qeuefl erem Hlmie|s

(a) Let M be a metric space and A< M. Prove that
x € A< there exists a sequence (x,)in A such that
(xn)—> x.
Mem wriy Geefl wpmbd AcM TGS,
xeAs (x,) = x eran @mé@wLIH A-196d TaTeus G
QBTLIT @G eTar Hlmie|s.

Or

2 A-8705
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Show that a closed set A is a metric space M is

nowhere dense <> A¢ is everywhere dense.
M eemp wriy GQesaflufley, A eramm epiqus 2 1 HewTid

ereuadlpd Hleavppsg < A emEL Hopbsg erer
Hmeys.

0 if x is irrati 1
If f:RxR is defined as f(x)=1 . > rrauona
1if x is rational
show that f is not continuous.
. 0, X &g Wmm erewr erevfled
f: R x R eremug, f(x)= {1 X &g pmi erevr erestled

ereirm  euenuUMSSILLIgUber e QaTirdslwimer
FITL| D160 6Teum 5lmies.
Or

Prove that R with usual metric is not homeomorphic
to R with discrete metric

aupssorer wWriilalw R-2 1 ear Gfblepe wimiyepw
R- 1@ aug@euriijenin @dena ere lmicys

If A and B are connected subsets of a metric space
M and if AnB# ¢, Prove that AU B is connected.
e wriy Geuefl M @ A wpmid B eremuer Qgrhss
o L sanmiger, ANB#g@ eaflev AU BOst(hss semrbd

ere Hlmieys.
Or

State and prove intermediate value theorem.
Qe wdliys Cappsmss sl Hinies.

Prove that a closed subspace of a compact metric
space is compact.

s&dlgorer wrly Geafludled o eter epiqur 2 erbleuer
&ESFOTES) cTem Hlmie|s.
Or

3 A-8705
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16.

17.

18.

19.

20.

(b) IEA is a totally bounded subset of R, then prove that
A 1s compact.

A ereug) R-em yewr eugbyenwi o L ganrd erefley A
&&SFOTES) eTe Hlmie|s

Part C (3 x 10 =30)

Answer any three questions.

State and prove Holder’s inequality.

CammevL_iT #oaflanenen gl Hlmie|s.

prove that /,—is a complete metric space.

ly wppenwwmer wirliy Geuefl erer Hlmieys.

Let (M,,d;) and(My,ds) to two metric space. Prove that
a function f:M; > M, 1is continuous if and only if

f(G) is open in M, whenever G is open in M,

(Ml,dl)mrj)@nb (M2,d2) erenuer @peanr(h wriy Geusfladr
oranngs. e griy M, > M, Osr_isflurerisns @Qméss
Coamauwimar wpmib Curgiorer Blubsamer, My — sembd G
Hppss aafio My —o £ (G) Sppss arar Bpiais.

Prove that a subspace of R is connected if and only if it is
an interval.

R-an  em oemQeuafl  Gariiydrergmi @ @mUUSDHE
ng,mmu_lrrmg,m LOMHMILD Cgurrgjmrr@r@wrrm ﬁuﬁ)gmm G @M
@en_Geuafl eramiGg eram Hlmieys.

State and prove Heine Borel theorem.

Qanal-Gurre Casnmsamss sl Hlimies.

4 A-8705
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A-8706 Sub. Code

4BMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fifth Semester
Mathematics
MATHEMATICAL STATISTICS

(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define a discrete random variable.
safggell #ilgw cumiLerer wrdlen euenrum.
Show that M X_a(t) =e "M X(t) .

My =My eran fiema.

Compute the mode of a binomial distribution B(7, %)

B(7, %) GTGITM FEMILIL| LITEUE)IS (S, GUENSEM I &TEuTs.

Write down the ratio for Q.D, M.D, S.D approximately for
normal distribution.
QuaBlae ures@ Csmrmuwrs Q.D, M.D, S.D smer

élssos g

Define the region of rejection.
Qrmpdw Blyrsfiiyee cuenruim.

Define simple sampling.
FTSTTERTE Fo M N6 GUEDTLIM).

Wwsa



10.

11.

Write down the test for the difference between the mean
of a sample and that of a population.

gamedler gpmafl  wOMD ST  Cgrensullen  FyrEmEsmen
cdlsHuwnssdlern Camgenaranil er(LHg.

Define F-distribution.
F-uneuenev cuenywimy.

Write down the z*—test of independence for the 2 x 2
contingency table.

a | b
c | d
a | b
c

eTatm FSHOFUIED L eUenemT&Smen ;(2—&rr|7rrg> Cargenaeniu

TG

Give an example for analysis of variance.
LTeUDLIG SUIeSSTET 6T (hSHISSHTL ML G(1hHs.

Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Find the constant C S0 that
flx)= C(%T; x=1,2,3,.. satisfiles the p.df of a
discrete random variable X.
flx)= C(%)x; x=1,23,.. eeawug X eem sellssel
gflgn eumiyerer wrdleowd Gamanr@® p.d.f-eow Liss

Qewidlenng) erermmey rhedl C-emws SreTs.

Or

9 A-8706
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12.

13.

(b)

(a)

(b)

(a)

x+1
Let X have the p.df f(x)=1 2
0 otherwise

if —1<x<1

Find the mean and standard deviation of X.

xil if —1<x<1
X eeug f(x)=1 2 ereo p.d.f-emw

0 LoD LIl
Qupdimpzre X —gsmer grnadl wHmbd HiLelossd
S WeUHEME SHTeEHTs.

State and prove addition property of binomial
distribution.

rHOILL LTeualer g (hse elldleanw erpd) Hlmiey.

Or

Fit a poisson distribution to the following data :

x:| 0 | 1| 2]|3|4] Total/l Qursid

f:1123|59|14 3|1 200

CuGe  CasrhssiulL  elelrmhsErsE — Umevmer

upeuamed GLIMmSGIs.

A coin is tossed 800 times and a person gets
350 heads. Can we say that he has made a random
tossing each time?

@ prarwid 800 wpenrm eisii(Gidmngl CoaIb emeu
350 @perm semed GQumSlermmi. geiGleurm Crrssleyn
goeurililer  eletiLphdmg erar  T(HSgE Qamdrar
(Pigujom?

3 A-8706
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14.

(b)

(a)

(b)

The following data gives the means of two samples
taken from a population. Examine whether there is
any significant difference between the two samples
n, =1000; n, =2000; x, =67.5; X, =68; o =2.5.

w&E&6T Qgmeansulladl(mbgl eTO&sLLLL. @Fem( samigaflen
grneflasear $Cp < Leumamuns CarRasiul (Harerg.
Qe amis@EnsE Qe uied GPlUGL 5588 elgHwuinsn
o GremgT eTand srews. ny; =1000; n, =2000; x; =67.5;

X, =68; c=2.5.

A random sample of 10 boys has the following
1.Q 70, 120, 110, 101, 88, 83, 95, 98, 107, 100. Do
these data support the assumption of a population
mean 1.Q. of 100?

10 wreweurseflen  sflgpeumiiy  wrdflgar G
Qar@ssiu’ L 1.Q —samer Qubdmsdammer 70, 120,
110, 101, 88, 83, 95, 98, 107, 100. @i elugrser 100

Cufler w&ser Cgrens FITFNEETRT  ALOTATSHS

MEHaTmsm?

Or

Find 95% confidence limits for the mean of a
normally distributed population from which the
following sample was taken 15, 17, 10, 18, 16, 9, 7,
11, 13, 14.

FTETTERTLONS B Cuimdlsain L D&GET
Qgrensulledmnbg Qupliul L wrlflser wpamGu 15, 17,
10, 18, 16, 9, 7, 11, 13, 14 eraflled gyrefssmear 95%

BLOLIG GTEDENEVSEHEN TS &ITCHTS:.

4 A-8706
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15. (a) Five coins are tossed 320 times. The number of
heads observed is given below. Examine whether
the coin is unbiased.

No. of heads/ 0] 1|2]|3]| 4| 5 |Total/Qurgswd
sanavsafler eraimanfléans

Frequency/ 15 (45|85 |95 | 60| 20 320

9B Toleuanr :

16.

17.

obg  pravwniger 320 sLeameu  sa@rLiLhElang).
SEEOSHET HlevL&@LD crenTemilEens CuCa
Qarhssiul(Hererg. Bravrisams bHblenaUITETg 6Tem
T (H&I6 CSTETETETLDT 6TE IS,
Or

(b) In 200 toss of a coin 115 head and 85 tails were
observed. Test the hypothesis whether the coin is
unbiased at 5% level of significance using z*.
200 @penm mrewTwd Gear(Hibo umipg 115 sene wHmibd
85 L, SlenL_sdlemmg. 72 —eow Lweru(hgs 5% mlenavulled
BrewruD BhBlmowrarsT erar Cardlgsl .

Part C (83 x10=30)
Answer any three questions.

Obtain the (a) mean (b) median and (c) mode for the
6(x—x2) if 0<x<1

following distribution f(x)= {
0 elsewhere

f(x)={§(x_x2) if 0<x<1 qen LraigEg () syred

LDHMLIG
(<=3) anwwsCasTH LHNID (§) UMSMIE SHTETs.

If X is normally distributed with mean 8 and S.D. 4 find
(@ P(B<X<10) () P10<X<15) () P(X=15)
(d) P(X <5) (e) P(X-5|<15).

grmafl 8 wpmb S.D. 4 2 Lewr X eremug @Queblane LiTeued
gapred (=) P(B<X<10) (o) PO10<X<15)
(®) P(X=215) (v) P(X<5) (=) P(X-5<15) ews

HTETS.

. A-8706
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18.

19.

The mean production of wheat of a sample of 100 plots is
200 kgs per acre with s.d. of 10 kgs. Another sample of
150 plots gives the mean production of wheat as 220 kgs.
With s.d. of 12 kgs. Assuming the s.d. of the 11 kgs for
the universe find, at 1% level of significance, whether the
two results are consistent.

100 wrdlflgefler @Qmbg elemerelssiulL Carganwuler
gyneml 2 pusdH  gHEMmEE 200 £.4. sgiLenr g
Sl classnd 10 4.4, wpprm 150 wrdflsete @)\mbgl
cllenerelilssliul L Carglenuller symafl 2 HLSSH asmEE 220
8.8 9ggI_an ugerm S L allevssbd 12 £.4). Qwrsssdler S
dowgsd 11 &.48. crans Camawr®. iser 1 eteysE Cola
2_GITET OTE&HET 625G CTETETEUIT GTEIE &ITCH0TS.

Two random samples gave the following results. Test
whether the samples could have come from the same
normal population.

Sample/ | Size/ | Sample Sum of square of deviations
wrdlflger|siera)| mean/ from the mean/

gl syremuledmng S aflessniseten
gyme curflgergetlen go(HFed

10 45 90

12 14 108

20.

@ e (h sM&w wrslflsafler eNenere sar Cuwle
Qar@ssiuul_(perarg. <Abs @ren® wrHfseEsd Gy
Quatlane  WwEser  CQgrapsuidy  @QmBE  QUBSST  eTen

Candlsgium.
Analyse the variance in the following latin square.
A8 |C18| B9
C9 |[B18 | A1l6
B11 | A10|C20

CuCe 2 drer Calliqen sgrsdlen LifouDLIlgy pUIMUS HTEHTS.

6 A-8706
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A-8707 Sub. Code

Time : 3 Hours

4BMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fifth Semester
Mathematics
STATICS

(CBCS - 2014 onwards)

Part A (10 x 2 =20)

Answer all questions.

State Lami’s theorem.

Calullen CanHmEens 6T (Lps).

Show that a force has no resolved part in a direction

perpendicular to itself.

e amss@ CesmEssts oder Saguie Wisgn LGS

@ evenav erem HlemLal.

If three parallel forces are in equilibrium, then prove that
each 1s proportional to the distance between the other

two.

pperm @ evamreilansser Foblepaulldd @(MmHSTED epelblalmemmd
wHn @ren®H elagsEns@ el Ul gmssng T

clSlgs8le @M@ erar Hlemdl.
Define the moment of the couple.

@ FLpedlen (LSS menaT cuenFuIm).

Maximum : 75 Marks

Wk 3



10.

11.

Write down the equation of the line of action of the
resultant.

cllenerailer aflengs Cam_ (W& FLoETUTL anL 6T(LPS).
State two trigonometrical theorems.
Cament 6lldls CammbisameT 6T(Lpg.
Define a coefficient of friction.
2 ymieyd Capeney euenruim).
Define an angle of friction.
2 gmley Caranrgens alanyuwim).
Define a common catenary.
Qung) smfldlwssams euanFuwim.
Define the vertex and the directrix of the catenary.
gl WsSS 6 (LpenesT LLHMILD @) IIkIE6eFenW eUenFLI).
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).
(a) Prove that the resultant of two equal forces P, P at

an angle a is 2P cos% in a direction bisecting the

angle between them.

@ram(H&Eh @ uld snGasrard Caream, Haguflenr o

CamanrpenLw @rewr(h gwwiomer ellengsear P, P -ufen

ellenemency 2Pcos% ereu HlemLal.

Or

9 A-8707
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12.

13.

(b)

(a)

(b)

(a)

OA, OB, OC are the lines of action of two forces P
and @ and their resultant R respectively. Any
transversal meets the lines in L,M and N

respectively, prove that P + i = i
OL OM ON
OA, OB, OC eemuen P opmid @ whmid NseienL Wi
dllenerey ellens R yHlweindler papCu CrrCasm(h
densseT Y@L, @ GNGE OCeully Carhsemer
permGu L, M LOMHMILD N -& FHESSmed
P Q R

P, _F a.
oL "oy~ on T Ho

Find the resultant of two unlike and unequal
parallel forces acting on a rigid body.

@ alevgliuner GQumefler g @reawr@h GeewrwbHm
wHmibd solldeons ellamsser Cswdul LT Sjaneusafler
clleneTenals SremTs.

Or

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

&b WHMID eTHT Sangger o Lar Sl Smer Clsmeur
Qe  Fposer e elengluner Gummefler Gy
SaHSl  QFELOULLTD  MEUGET QETMD Q6N
FLoeEnL WD ereu HlemLal.

If three forces acting on a rigid body are in
equilibrium, prove that they must be coplanar.

@  eleyiurer  Qumrmefler g eparny elegser
Qaweul () swblene Celidng) eraile Demeu SHemig ILITE
(0 HTEHD QBEEGLD eran HlemLd.

Or

3 A-8707
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14.

15.

(b)

(a)

(b)

(a)

(b)

If forces P, P,, P, act along the sides BC, CA, AB
of a AABC, and if they reduce to a couple, show

that 2 - B _ B
BC CA AB

AABC-&» P,P,, P, eemm olenssar BC,CA, AB
S du ussmsailer CQeuou®dng wOHDUG SEVSET

FLPOTE GHM&SLILIHE TS cTeted % = Cp_jl = % 6r
BlemiS.

State Laws of friction.

(38

o gmiedler el seaner er(pg.

Or

Show that the best angle of traction up a rough
inclined plane is the angle of friction.

QerpQgrrauner smugetsdler Sops Csmewr @ Ll
auanranl 2 ymiie| GareanTid eren Hlemid.

Show that x =clog(secy +tany).
x = clog(secy +tany) erer Hlem4.

Or

A chain of length 2/ hangs between two points

A and B on the same level. The tension both at
A and B is 5 times the tension at the lowest point.
Prove that the horizontal distance between A and B

.1
is ——log(5+2+/3).

Jg 8 )
21 Berd Qarewr Eymen smdlallenw A, B eremy @ yesr(h
Yereflgafley Cr flen_Gamiged QgrmsalLinhdleamms.
Bls ECGp odrar yertafluled @Qpbg A-uld o erer
@ paiens 5 L@ erafled A wmmid B-&@b @en L

SlepLol L gy ﬁlog@ + 2\/5) ereut blemial.

4 A-8707
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16.

17.

Part C (3 x 10 =30)
Answer any three questions.

ABC 1is a given triangle. Forces P, @, R acting along the
lines OA, OB, OC are in equilibrium. Prove that
(@) P:Q:R=a*®*+c*-a?):b%(c* +a® -b?):
c2(a® +b% - c?)
if O is the circumcentre of the triangle
(b) P:Q:R-= cos% : cosg : cos% if O is the incentre of

the triangle
(¢ P:Q:R=a:b:c if O i1s the ortho centre of the

triangle.
ABC eeugy QsmhssiulL wpsCsmewd. P, Q, R eremm
engasar OA, OB, OC eremm Camiliged GQaweoul (B Fwblane
Qewidlamng erafler Spssarrsupeann Hlmies
(=) P:Q:R=a*b*+c*-a?):b*(c® +a”-b%):
c?(a® +b* -¢c?)
@G0 eramug) (pE&GCaTamddlen HHm eOWID
(=) P:Q:R= cos% : cosg : cosg @rg O earug
WP&ECaHTETSS6m 2 GTenowILD.
(@) P:Q:R=a:b:c @mug O eeaug wsCamamsden
QFmI@GSS WD,

State and prove Varignon’s theorem of moments.

Cauflgratlen spd Snanssrear Conmsans er(pdl Hlenal.

. A-8707
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18.

19.

20.

A beam of weight W hinged at one end is supported at
the other end by a string so that the beam and the string
are in a vertical plane and make the same angle 6 with
the horizon. Show that the reaction at the hinge 1is

%\/8 + cosec?d .

W erenL Qamer e(m 2 $57D 6 (pevemudled enammésLliLil’ (b
wHEDTm pavaranw 2 SHrpd sbLGLD COFmiEss Fersde
o aremeumm e(H SWLIGwmed s L LL(Slearngl wHOLIG @) FeT(h
Gy Csmewd 0 -emeu denL bl LggLar gHUOSSISTmG.

Yenamrien erélraflens %\/8 +cosec’d eram HlemLq.

A uniform ladder is in limiting equilibrium with one end

resting on a rough horizontal plane and the other against
a rough vertical wall, the angles of friction being 4 and
A" respectively. Show that the inclination & of the ladder
cos(A+A4")

to the horizon is given by tan @ = —; -
2sin Acos A

@m Smar gl  ad@me  FwBlevwuldd @@ (pener
QemyCamriurer geoguier eeibel(HsSlarng WLHMD g6
LOMI(LPEH T QeryGerriiume Feum e MGG
aaussliLBElamg, o gmie| Camammser papCw A wHmib
A erafled ganfl sevquLenr gHLBSHL Carewrd 6  erefled
cos(A+A4")

tanfd = —
2sin Acos A’

ereu HlemL4l.

Derive the Cartesian equation to the catenary.

srIFlWsSSHDETET HiTie &lwien FwoarUm’enl GlLms.

6 A-8707
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A-8708 Sub. Code
4BMA5C4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fifth Semester
Mathematics
LINEAR PROGRAMMING
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.
1. What is meant by linear programming?
CrMwed S LB 6 erampme cremen?
2. Define basic feasible solution.
SlqUILEL ETESLIDTET Site, aUanFu.
3. Define a slack variable and surplus variable.
upprE@GeD rdl wHmd 2 Lifl wrdl < dweibenp cuepFwm.
4. What is meant by optimal solution?
2 GhG ST6 GTETHTE GTEIET?
5. Write short note on the general primal—dual pair.

Qurgleumen eparsrrnd @ e Cemmgenw LD Sm GoliLy

UM



10.

11.

spb
Define dual simplex method.

@ menoudler FTSTERT (LPEDMHENW GUEHTUIT).
Write down the steps in North-west corner rule.
UL &@G-CnE epaned elldludle Lilg HenerT 6T(Lpgis.
What is meant by an unbalanced transportation problem?
gblane) SDeTs CLITEGUTSS SEmTd @ cTEmMmT) 6T6me?
What is the objective of an assignment problem?
QR &IGEL(H samsdlen @GN&CsTer creme?
Define a sequencing problem.
@@ auMlangILI(HSGILD HEMTEMS UG TUI).
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) Rewrite in standard form the following linear
programming problem:

Minimize Z =2xy + x9 + 4x3

subject to the constraints:

—2x1 +4x9 <4,x1 +2x9 +x3 25, 2x7 + 3x3 < 2,
x1,%9 20 and x3 unrestricted in sign.

&Gy Qar@ssuul@arer Crllwd HLbl o sarsamns
Sp@iemLw  Hlaowrear ewlurs  wrodl  eT(pgis.
BeDwsns@ Z = 2x1 + xg + 4x3

sUQuumbhser
—2x1 +4x9 <4,x1 +2x9 +x3 25, 2x7 + 3x3 < 2,
x1,X9 =20 LHMD x3 GH SLHLUT_HDI

Or

9 A-8708




12.

13.

(b)

(a)

(b)

(a)

(b)

Solve graphically the following linear programming
problem:

Maximize Z =10x; + 6x9

subject to:

5x1 + 3x9 <30, 7 +2x9 <18 and xy,x9 20.

&G Qar@ssiiul_(Herar Crllwe HLOL b sarsams
QUETLILLD pavLd STés.

BLQuflgrée@ Z =10x1 + 6x9
sLuumbhser
5x1 +3x9 <30, x1 +2x9 <18 wHmID x1,%9 20 .

Enumerate the penalty method to solve an linear
programming problem.

@@ Crllud FHlLbl o sarsms $re| STETUSDHSTET
SeTL_enaT (penmentt elleuflés.

Or

Find the inverse of the following matrix by using

3 2
simplex method : A = [1 2}.

A= G) ;J eremy jemfludler Coromm emflepw Qe
SI@WLIL PO LILETLIGSS Srams.
Show that the dual of dual is the primal.
B wuilen QB (PSETEnLo GTer HINics.
Or

Write down the dual simplex algorithm.

@\men @e@ Sl GFL P DEnil 6TEI(Ls.

3 A-8708
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14.

(a) Write down the mathematical formulation of a
transportation problem.
CuUE@Heurss)s senéslen Hantlseilc allqeUSMS 6T(LHS)S.
Or
(b) Find the initial basic feasible solution to the
following transportation problem using least cost
method:
To
D: Dz Ds Das Availability
01 1 2 3 4 6
From Og 4 3 2 0 8
Os 0 2 2 1 10
Requirement 4 6 8 6
B&fly  Cewey  @evperw  LweLBSS  EpseT
Curs@eurdg SMESDE <PTOU SgliumL FTsHw
Ereneud Srewrs.
QumALLD
D D2 Ds Ds @iy
O1 1 2 3 4 6
Sy @i Oz 4 3 2 0 8
Os 0 2 2 1 10
Coemas 4 6 8 6

4 A-8708

spb



15. (a) Solve the following assignment problem:

A B C D
I (146 3)

Imi9 7 10 9

Imm 14 5 11 7

Vi 78 5)

SETEDID RHEEL () SamiHms i,
A B C D

I (14 6 3)

Im9 7 10 9

IIm 4 5 11 7

IVQ7 8 5/
Or

(b) Solve the following travelling salesman problem.

To

A B C D E

From

H O Q@ W »
[o's
N
8
W~
=

A-8708

spb



16.

(a)

(b)

Epsmamid Lwend Geiwyd efpuamernurearfler samréams
Erés.

Py

< youd B 6 0 3 8 2

D 12 4 6 o 5
E 1 3 2 8 w
Part C (3 x10=130)
Answer any three questions.

Explain the mathematical formulation of a linear
programming problem and its matrix formulation.

Crflwe S b6 sarsdler safls el (panneanu
alleurfl Gogid e janfl Djenwlibanernd elleurl.

Narrate the following terms:

(1) Degenerate basic feasible solution;
(11)) Unbounded solution.
Epsarreupdlener LipPl efeu.

1) SHosps SigliuemL grsdunrer Siey

i) yeieens Siey

6 A-8708
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17.

18.

spb
Use Two—phase simplex method to solve:

Maximize z = bx; + 3x,.

Subject to:

2x; + x5 <1, x; +4x, 26 and x;,x, >0.

QmaLL @Qe@E Siewliy (paperw LWTLHSSH Srés.
BUQufsrseE z = bx, + 3x,

sLuumbhser

2x, +x4 <1, x; +4x, 26 OMID X;,X9 20.

Use duality to solve the following linear programming
problem:

Maximize z = 2x; + X,
Subject to:

X, +2x, <10, x; + x4 <6, x; —x, <2, x; —2x, <land
X,%5 20

@Qmew peopeaw Lweau®ss SCp Car@ssiul L Crflwe
SO sasans Siss

BUQuilsrée z = 2x; +x,
sLQuurhser

X, +2x5 <10, x; + x5 <6, x; —x, <2, x; — 2%, <1HMILD
X,%5 20.

. A-8708




19.

20.

Write down the Hungarian algorithm to find the optimal
solution for an assignment problem.

R8IGEL(H saslen 2 S50 Sre| sraTUsHETE anhiGaHsilwier
QELPEMENI GT(LHSIS.

There are five jobs, each of which is to be processed
through two machines A,B in the order AB. Processing
hours are as follows:

Job : 1 2 3 4 5

Machine : 5 1 9 3 10
A

Machine : 2 6 7 8 4
B

Determine the optimum sequence for five jobs.
obg Coaumesdar AB eaeam Q@ Qubdrhsaie AB cufleans
gpeold  Gmeal L Liu@Gdng. Comeal s Csameuliu(ibd
CrymiseT LemeumLomm).
Geuenav 1 2 3 4 5
Qupdfp A 5 1 9 3 10

Qupdyp B 2 6 7 8 4
i Couamesailen 2 5505 CSTLIT (PEpDENWIS STEuTs.

8 A-8708
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A-8709 Sub. Code
4BMAE1A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Fifth Semester
Mathematics
Elective - GRAPH THEORY
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Define a complete graph and give an example.

@M WP euamrbemer aiamruUm WOHMD @ THSSHSHT(H
Qam).

2. Show that the partition P ={7, 6, 5, 4, 3, 2} is not graphic.

P={7,6,5,4,3,2} e 9N0mer cumrUSSESSO® 6Tan

Bmieys.

3. If G is not connected then prove that G is connected.

G Qoanbssaw aafld G Gamanbss erer Blmieys.



10.

Define center of a tree.

(1 LOTSSET WSS CUENTLIM).

What is a planar graph?

FLOSET GUENITL] GTEITMITE) 6T G602

State Euler’s formula.

WUOT GHSETEDS 19SS

Define chromatic number of a graph.

(1 UGN [TLI GIT 6L GHIT GUT GT GHIT G GWOT GLIGD L)

What is a chromatic polynomial? Give an example.

QUEITERTL!  LIGO@IMILILITET GTeTmTE) 6Teen? 6 e (hSHSSTL(H

Qam).

What is a directed graph?

Q@@ Slansudll_ L euenTL| TETMTE CTETET?

Define: Tournaments.

cuenrwm Gumiig.

9 A-8709

Ws 2



11.

12.

(a)

(b)

(a)

(b)

Section B (5 x 5=25)
Answer all questions.

Prove that any self complementary grpahs has 4n
or 4n+1 points.

TS @ Fer BTl euenruLBISERD 4n g 4n+1
Yeratlsenarls Gupdl(mé&ELd erer Hlimie,s.

Or
If G is a (p, ¢) graph then prove that the line graph

1 p
L(G) h d h == di* |-q.
(G) has q; edges where q; 2(; i J q

G ereug @m (p,q) aory eafled Cami () cumrey
L(G) <emg q; edefbysmary Qupm®ms@n @S

1(& .
9L =5 zdl -q.
2\3

Prove that a line x of a connected graph G is a
bridge iff x is not on any cycle of G .

Qavanpg eengy G-an @ elafliby ¥ g @
urewreugn@ GCseneuwinar womid Curgorer Hlubsamaer
G-an obg @@ S&ONQID X QeTd(HSSOTE@GD eTer
Bloieys

Or

Prove that every tree has a centre consisting of
either one point or two adjacent points.

ealCleur@  wrwL  @m  ydell s Qm
SmaeliLaraiser 2 el uwl awwsmsll Ll @D
eTeu 15l mieys.

3 A-8709
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove : K; is non-planar graph.

Bimejs Ky ¢ S6T euenede.

Or

Prove: K ; is non-planar.
Bimeys K 5 e $6T cuanyiee.

1s odd
Prove ;(’(Kn)z{ o

n—-1 n 1iseven

n n eneon

Hmays 7' (Kn)={

n-1 n @

Or
If G is a tree with n points them prove that
f (G, 2)=1(A-1)".
G erarug) n  yereflsdr Qamewr eqp b  erefled
f (G, 2)=2(2-1)"" e fimeys.

Explain strongly connected and weakly connected

with an example.
audps @eventliLy OMLD BOlHS QearTiienl 6
T(HSSISHT (N6 dleTéEs5.
Or
Write short notes on Tournaments.

Curigsaflar g Slmy GNLL cuenrs.

4 A-8709
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16.

17.

18.

Section C (83x10=30)
Answer any three questions.

(a) Define an incidence matrix. Give an example and
write any three of its properties.

() Ina (p,q) graph, if a is an independence number
and g 1s a covering number than prove that

a+pf=p.

(=) ubers aflepws euaTwm. @@ THSHSETL(H CaT(h
HMILD DiFerm e |seted FCHenid epemdlenarrs snmis.

(<) @ (p, q) ueruied, o eTaTUg QM STTLIDHD ETE HHID
B a2 aean aaflléd o+ f=p e Hlmeys.

Let G be a (p,q) graph. Prove that the following

statements are equivalent

(a) G isatree

(b) Every two points of G are jointed by a unique path

(¢) G isaconnectedand p=qg+1

(d Gisacyclicand p=g+1.

G eaug @n (p,q) wory Speuwmbd SapmisET

FLOMGTLOMEIENEL GTET [HMIG 5.

(o) G @@ o

(=) G e geueumm @ Yeraflsamarib Cr e LTenSwITeD
L HCWL @emenT&s (LplgULd

(@) G @aanbsg whmid p=q+1
(r) G sHOOHOE wHMD p=g+1
Prove Euler’s formula on planar graphs.

Foger euenyLsafler Wamer g uiofler @sHrsams Hlmies.

. A-8709
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19.

20.

State and prove the five color theorem.

bl euaman Cepmses sl Flmie|s.

Prove that every tournament D contains a directed

Hamiltonian path.

g e GCumiy Dullaid em Sagud L Canlleorear Litens

B mEGID erem Hlmies.

A-8709
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A-8710 Sub. Code
4BMA6C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
COMPLEX ANALYSIS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1.  Find the modulus of M
3+41

(1+3i)1-2i)

- —6iT L (h LHUMHUS SHTETs.
3+41 3

2. Write down the general equation of straight line in the

complex plane.

fegCevar geargded Crrlsmiigen QuTgEd Fweruman

CT(LDGIS.

3.  Examineif f(z)= |z| is differentiable.

flz)= |2| eranm SMTdener UL SS555ST GTETLIENS <, TTUIS.



10.

Show that u =e" cosy is harmonic function.
u=e"cosy ep Qe & TassT(Hs.
Define a bilinear transformation.

@ rdl Crilwe 2 (HLTHHSMS eUanTwm).

Find the fixed point of w = -
z—-21

1
w= -
z—21

—ar hlenaoLiLeertlenw & megrss.

Evaluate j dz
Cz—S

, where C is the circle |z - 2| =5.

dz
z—3

C arénig) [2-2|=5 erenp au 1> araflér [~ —ain gt
C

HTEHTS.

State the Morera’s theorem.

Qurfyredler Csppsamss dams.

Define an essential singular point with an example.

T(H5&IHSTL_(H L6 CHEneUWITET 6(HENLOLI L]eTerflenit UenFwim).

at its poles.

Determine the residue of f(z)= 5

z°+1

f(z)= 22 1 erep  &mmlen, @QsepenLul  F(HeusSHed
zZ +

CTEETRIGHEN 6T &TEHTS.

9 A-8710
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11.

12.

Part B (5 x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

If z, and z, two complex numbers, then prove that

=)zl
z2, LHMID 2, eremUeT @\FeT(h HEFHED eTaRTEHET 6Teulled
|z1 —22| > “21|—|22” ereu Hlmieys.

Or

Derive the general equation of a circle in the
complex plane.

feseam sersSled eul L gdler QUG FoaTUT el

au(med.

State and prove Cauchy — Riemann equations in the
complex form.

HagCven aigeusHadr Camadl foer FweTLITHSMmETE g

Bmeys.

Or

If f(z)=u+iv is analytic and f(z)#0 then prove

0* o°
that (a’C—Z-{-&y—Z] 10g|f(2) =0.

fl2)=u+iv eerug LEeaps sy wHmb f(z)#0

o> 0*

3 A-8710

Wk ser



13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the image of the circle |2—3i|:3 under the

1
map w=—.
z

w=l ety &menL  QUTMISS) |2—3i|=3 GTEITM
z

UL gSlerm lLped 2 (Heneus &Tams.
Or

Prove that any bilinear transformation preserves
cross ratio.

apgbeur@ @ wrd  Crflwed 2 GLIHPAPDL  GNI&EE
eNdlssens LTHMNE) crem Hlmie|s.

State and prove Cauchy’s inequality. Also deduce
that Liouville’s theorem.

Caraglllen sgwafleatenn  Cspmsmss bl Hmes.
@&l SlGuralerader Cshmsans cumed.

Or

Z

Expand f(Z) m in a Laurent’s series

valid for 1< |z| <2.

1<|z|<2 TGN D TTaIGSE f(z)z( &l —enwl

(z-1)2-2)
eomyrer. Qgrgrs allfley Cawis.
State and prove Rouche’s theorem.
mESllen Cappsamss sadl Hlniels.
Or
x? —x+2

Evaluate : Jm

—0

0 2
. . X' —x+2
R Rl T L

—00

4 A-8710
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16.

17.

18.

Part C (3 x 10 = 30)
Answer any three questions.

Prove that z; and z, are inverse points with respect to a
circle zZ+taz+az+p4=0 if and only if

z.Z,+az, +az, + =0.
12 1 2

2, LHMID 2y erarUemel 22 +a z+az + =0 erenmm aul_ L SengL

Qummisg sawpdp yerelsemms @Q@UuSHEG GCoemeuwmeargih
womid Gurgireargiwrer Hlubgseer 2,2, +az; +az, + =0

erariGg eranml Hlmieys.

Find  the  analytic  function flz)=u+iv if

sin 2x
u+v= .
cosh2y—cos2x
sin 2x . . .
u+v= aafléd f(z)=u+iv eam L@

cosh2y—cos2x

FMTENLIS &TETS.

Prove that any bilinear transformation which maps the

real axis onto unit circle |w| =1 can be written in the form

g z-a )
w=e"| =—= | where A is real.
z-a

Quwssenen |w| =1 eTem gre@ UL L Loms rHmib @l enl

POUY 2 BLIHDSDS w=e’*[2_ij aTemy  GulgeuSed
Z2—0

eT(PSTLD eTer Bimieys (A GlouwiGlwienr).

. A-8710

Wk ser



19.

20.

State and prove Taylor’s theorem.
QLwer Csnmsamss gaml Hlme,s.
(a) State and prove the argument theorem.

Z2%dz

(b) Evaluate j(2—2—)(2+3)

C

where C is the circle |z| =4,

(1) Gsrer efédlen Cannsmss sl Hmie,s.

z2%dz

(<) Caenug |2]=4 arem eu i erafled I(— _én
C

z—2)(z+3)

W LIMLE STeTs.

5 A-8710
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A-8711 Sub. Code

4BMA6C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
OPERATIONS RESEARCH

(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)
Answer all the questions.
What is meant by a model in O.R.?
O.R-é wrdlfl ereirmmed eremen?
Write short note on Formulation of the problem.
eSS 6 2 (HeuTsEesasL1 LHM e GMHILIL 6T(pGIs.

Write down the two categories of the deterministic
inventory problem with shortages.
UDDTEHGHD Qamar.  Biramudssiul L Fr&@ssmen

Grggenanuilen @rewr(h Wiflejsamer er(pgis.

Write a short note on economic order quantity.

QUITHETTS T 6@(LPMIE HeTe s&ETET Slm GNILIL| 6T(LPSIs.

WS19



10.

11.

What is meant by an expected number of customers in
the system?

Sanwlibe aumgenswnarisaetien erewranildamsuder erélTummiiL

GTGITMITE) GTEITEHT?
Define a steady state.
Blepavwimer Hlened euenFwim).
Define an event.
Blapene euanrwim.
Define an independent float.
FMIMS LOSemeUe L eUenTLIm).
Define a strategy.
Q@@ 2 Fdlenw euenruim.
Define a payoff matrix
clleneTeun@Ld jemtleanil euenFuwim.
Part B (5 x5 =25)
Answer all the questions, choosing either (a) or (b).
(a) Write a note on models by structure.
wrlflgafler Semwlianu @hliLsetiey er(pgis.

Or

(b) Discuss about replacement of equipment that fails
suddenly.

Slie Clpem CamevellwenL_wjb o Lisyewhiseflen wmhHmnigeme
efleu.

9 A-8711

WS19



12.

13.

(a)

(b)

(a)

(b)

Classify various costs associated with inventory
control.

srs@satien  sLOUum( FLDLIBSLOmEn uGaumy

Qevaysemerts LHDH euansLILIHSSIS.

Or

Explain about EOQ problem with more than one
price break.

pam&eE Cue edawe wphlejar EOQ sewsmasts ub
AR

Explain pure birth process.

glovedlw Uiy ellflgssden QFwapenpmenwt afleurl.

Or

A T.V. 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 ideal
time each day? How many jobs are ahead of the
average set just brought in?

om T.V sfetiueur Sjeumerw Couemablawiyb
Crrseng 30 BlOLmiger syrefl Csram_ AH&ESEGM
upeued et eT(hSgISCsmaTSlempmi. euflenguiled jeuiser
aumeuamsll Qummss eur  sflCsudleammmr. Cogib
aumdlemm Curmerser srmefluns 10&E @@m BreanersE, 8
el GBI Q& merL_ Camymwins LIMUGUITETTS
@ m&Slenmgl. eeitleurm prEnb #flbguiueifler ghmsmen
Crrgdlen eréliumTiiLy erenen? 2 6TGer Gamesm(h eurriuLl L
Qumpersetien  sgreflulley  assmer  Couamevser
WPIgSSILLLGI?

3 A-8711
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14.

15.

(a)

(b)

(a)

Construct the network diagram comprising

activities B, C, ..., Q and N such that the following

constraints are satisfied

B<EF; C<G,L; E.G<H; LLH<I; L<M; H<N,
H<J; I,J<P; P<@Q

The notation X <Y means that the activity X must

be finished before Y can begin.

&Gy Qarphssiiul L s_(Hurpsamer LTss Qauidleam B,
C, ..., Q wpmib N erenp Hlapsflaamer o drarsdlw

auamaLiemaradler UL Sas 2 (HeUTE .

B<E,F; C<G,L; EG<H; LLH<I; L<M; H<N;,
H<J; I,J<P; P<@Q

X <Y cremm @Ol g6 2iT$sD Y < rbAliugna@ wpe

X bl BHEED-

Or

Discuss forward pass calculations for the critical
path.

<e| sLLUUTSSSTa (PenCarmadl sLhg CFheaib
san&s(Heanar edlaufl.

Solve the game whose payoff matrix is given by

Player B/e&iym B
B1 B Bs
Ax 1 3 1
Player AleSgpr A A2 |0 -4 -3
As 1 5 -1

CuCa  OCarhssiul(herer ecllemeTeum@ld —iewtl&smen
Curlgews Siés.

Or

4 A-8711
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(b) Obtain the optimal strategies for both-persons and
the value of the game for zero-sum two-person game
whose payoff matrix is as follows

1 -3
3 5
-1 6
4 1
2 2
-5 0

CuGa Qar@&sslul(Hearer LsSlwb-salLd @rewo® bUT
Cumiigssrer  eflenereun@d — yewiuladmbgs @
BUTEHERSSTE 2 &hs 255 womb Curiguier wdllmus

HTETS.

Part C (3 x 10 = 30)
Answer any three of the following questions.

16. A firm is considering replacement of a machine, whose
cost price is Rs. 12,200 and the scrap value Rs. 200. The
running costs in rupees are found from experience to be
as follows

Year : 1 2 3 4 5 6 7 8
Running Cost: 200 500 800 1200 1800 2500 3200 4000

When should the machine be replaced?
@@ Blimeuad p. 12,200 eflenev Gamer Hmd ev&FTl gl
. 200 Oamaw_ Qupdlrsens wrHn Haarsdeamng.
@uasHmpg  mumbe Qurigh OFwajsmear &G
Qasrhssliul (Hererg).
QU(BLLD : 1 2 3 4 5 6 7 8
Quri@b Qgawey 1 200 500 800 1200 1800 2500 3200 4000

rlQurps @updlrsams wrHm Celamr(Hib?

. A-8711
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17.

18.

A manufacturing company purchases 9000 parts of a
machine for its annual requirements, ordering one month
usage at a time. Each part costs Rs. 20. The ordering cost
per order is Rs. 15 and the carrying charges are 15% of
the average inventory per year. You have been assigned
to suggest a more economical purchasing policy for the
company. What advice would you offer and how much
would it save the company per year?

@ SWMMEGLD SCILET e IS ¢ OISD LiwGTIM enL
QLT CFlws dalqul, S 6 b Coameudsaflu
Qupdlrsdlenr 9000 umsmseT eumbslILHE M. eeubleum(m
Qumpefler eflener ep. 20 Y@D. geuGloummy T Mo T
Laamieusnamear Ggawe] p. 15 Coaib er(hsg Caaaibd ClFawe|seT
@ uLSShstar syned gradler GFwameuls Cumd® 15% o@D,
QUMEIGLD  (penm&arar  Hleppw  QummemmsTy  eufl 2 &S,
QamhssiiLpSlemg erener wrHM Curgeaner gameumis GCogibd
SiFleb epauCleum(mp cumHL(pLd CHLBILILITII 6TE SHTeHTs.

On an average 96 patients per 24-hour day require the
service of an emergency clinic. Also on an average, a
patient requires 10 minutes of active attention. Assume
that the facility can handle only one emergency at a time.
Suppose that it costs the clinic Rs. 100 per patient treated
to obtain an average servicing time of 10 minutes, and
that each minute of decrease in this average time would
cost Rs. 10 per patient treated. How much would have to
be budgeted by the clinic to decrease the average size of

the queue from lé patients to % a patient?

S|eusy (HSgleuameansE 24-wallCrr BrlsErss srmefluns
96  Cmmumeflser  ererm  wenmuled  Csemeu  Gewlw
CoamautiL(pdlempgl. Cuoaid syreflurs @  Crrmuraflanw
seuanss 10 Bl _miser CoamallibSlemgl. em Crrssdle em
S|UFTESMS MSWITET eusS 2 6Teng) eTerm aneusgls GleEmerGauid.
syremlwng 10 BlolL_rkisear Caaneu Crrsdlng e Crmuraflanw
seuaflliugnaren WmSglelamer dgwa| ep. 100 whmLig Caame
Qaieudled @eauCeurm B Gopes@n . 10 Gswey
Corurefleows  Sflgens  OQeiw  oflsfggn.  grmefluns

cuflensuflen ojereney 1% Crmuraflsaiadmba % Crmuraflwms

G®OLILSHE 6TeUaleTe| W(HSGeUnmen Fiss GCeuamm(Hb erer
SMTETS?

5 A-8711
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19.

20.

Draw the network for the following project and compute
the earliest and latest times for each event and also find
critical path.

Activity  Immediate Predecessor Time (days)

LG &6 2 | @y (pem(enmiq. Criyd (B sefled)

1-2 - 5
1-3 - 4
2-4 1-2 6
3—4 1-3 2
4-5 24 1
4-6 2-4 & 3-4 7
517 4-5 8
67 4-6 4
7-8 6—7 & 5-7 3

CuGa 2dmer FLgHnE eumelibaraema euamys Gogib

ealbeurm Hlape s whdlw womb Wb Crrhisamens

srews CL@ID 16| HLUL LILITESUIS &HT6s.

Solve the following 3x3 game by linear programming
technique.

Player B/ &Sy B

3 -2 4
Player A/eSpr A 1 4 2

2 2 6

CwGe 26ter 3x3 aflenerwmenl gpulg L LG 6 epevDd
Eés.

. A-8711
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A-8712 Sub. Code

Time : 3 Hours

4BMA6C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
DYNAMICS

(CBCS - 2014 onwards)

Part A (10 x 2 =20)

Answer all questions.
Define a time of flight.

UM&EGD CHISHens euenum).

If the greatest height attained by the particle is quarter
of its range on the horizontal plane through the point of

projection, Find the angle of projection.

ey yerafludled @pbg e Qummear BUQUMm 2 wrsams
SMLBS FHITD @ w Haol L eiFgmeuier sTa

UESEG gwb arafle) e CaTamsanss Smens.
State Newton’s experimental law.

Bl Lafler Hewipann allgleanwt er(pg.

Show that the inelastic sphere slides along the plane with

velocity usina .

Ber g&Hwmm Carard usin o HevsCoissgLen sargdlen G

B(peil§ Qgaeid erer Hlmedl.

Maximum : 75 Marks

Ws17



10.

11.

Define period and frequency of a SHM.

sreoid pmid Hlspleuer e SHM —&@ cuanyuim)
Explain about force necessary to produce SHM.
SHM 2 paumd@eusn@ elang Coaneu eramiang ellemds@s.

Find the pedal equation of parabola —pole at focus.

LITeUEmETILILD— @ellwugdled QR B)eneus EhEHETET
LSS DGSL FETUTL ehL_d& &HTehms.

Write down the polar equation to the equiangular spiral.

FCEHTEnT &(H(EhSSTeT CLITEMT FOGTLITL DL 6T(LGI.

Define the centre of suspension.

QFTRIGE WSS UG TWIN).
Define a compound pendulum.
Fal_(HEEnQ cuEn M.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Find the greatest height attained by a particle and
also find the range on the horizontal plane through
the point of projection.

@@ Qummear BUCAUT 2 wLrsms SADdLBS STSMSSH
srems. Coaib erhlge Lerafludadlmbg SHev L
SATSH ) AS@ML LI IFMFS TS

Or

(b) Find the range on an inclined plane.

FTUSTESE D 15T STeHTs.

9 A-8712

Ws 17



12.

13.

(a)

(b)

(a)

(b)

Discuss the direct impact of two smooth spheres.

@rewr®  Gemy  Cegmpuupy  Carermiger  Cprguwins
Cordsbarerelamns <,uis.

Or

A smooth sphere of mass m impinges obiliquely on a
smooth sphere of mass M which is at rest. Show
that if m =em, the direction of motion often impact
are at right angles.

M flenm Qamewr eqm CQamy Qerpliunm Carerd guiedle
o grer m Blepw Cameant g Qamy Qempliupn Caretsans
smieuns Cuorgidleamng. m=emeaild Cordu Gns
all(pd Heng QemiGaranmsdler @) (&G erem HlemLl

Derive the fundamental differential equation for
SHM. Also find the velocity and the displacement.

SHM—-gsrem  iqliLen. euandsd Galp Fwearumlenl
srews.  HevsGousd  wOHMID  @LLIHDD QST

ser(hLlg.
Or

A particle is moving with SHM and while making
an oscillation from one extreme position to the
other, its distance from the centre of oscillation at 3
consecutive seconds are x;,xy,xX3. Prove that the
period of oscillation is 27/ [w—x?’] .
cos 2
@ Qummer SHM 2 e paidlemmg) whmLlg e oids
Bleveoudley @ mmHg  wHEDTaHEE Dmes50 GFHLHILD
QuTps Smea] @LWSHDA(HHE UL gD 3
SH55HES Cpmgsaiied x1,X9,X3 UG erafle Demeals
Xy + X3

N2 9.
HTeOLD cos_l[ pye j 6T fHlem

3 A-8712
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14.

15.

(a)

(b)

(a)

(b)

Derive the differential equation of central orbits.
W Qeum(P&@GEETET eSS Cl&(Lp FLDETLITL Nl &TeuTs.
Or

Prove that in every central orbit the areal velocity is
constant and the linear velocity varies inversely as
the perpendicular from the centre upon the tangent
to the path.

creoam enwCempsSlan urliy Geusd wrdled erem
Blepldl.  Cogib  CprGasri(h Ceus uraguler Csmh
GCarhsalldr @wwsHSBHS CotiEssisE smadprs
TMILD eTeur HlemLdl.

Show that the centres of oscillation and suspension
are convertible.

SIMVEY GPLOWIMEIS (@HLD LHmILD QT E8(@EHLD
OTHDSSESHS] eTeu HlemLal.

Or

A solid sphere of mass m rolls down a rough plane
inclined to the horizon at an angle «. Find its
acceleration.

m Bleop Osrawr Fearng Camard o Caramsans
HeoLwl Lggier  ghuBSEHDd  CoQid 2 grielrer
srigersHd  SCp o maw(®  cumSleng  erafled
DAS@DL L (P(HESSENSE SHTEH0TS.

4 A-8712
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16.

17.

Part C (3 x10=30)

Answer any three questions.

A particle is projected at an angle a with a velocity u
and it strikes up an inclined plane of inclination S at

right angles to the plane. Prove that
(a) cotf= 2tan(a - ﬁ)
(b) cotf=tana-2tanp

HensCousld U oLer e Curmdar o Casmamsded
algliuhdeamg wHmLly g L Caranrd GsmarL Fmiigsarsamnsg
QemiEssns gersHle afl(pdleamg) erefle

(1) cotﬁ:2tan(a—ﬁ}
(=) cotf=tana—2tanf eran HlemLl.

A ball overtakes another ball of m times its mass, which
is moving with 1n th of its velocity in the same direction.

if the impact reduces the first ball to rest. Prove that the
m+n

m(n —1)

coefficient of elasticity is

@ UbBg Sisaienlw Hleanmuledmng m (panm eTenl_Glgmerr
LHADTH Upes (phgIElaE <ig saoLw SosCassns
1 . . . . .
el A sLanel Slens Ceusggilen Cr Saguie Clabdlang
Corsed ubws @UesE aOHg Ggamrd, CpdpsHulen

m+n
Q& penau m ereur lemL4l.

5 A-8712

Ws 17



18.

19.

20.

Discuss the composition of two SHMs of the same period
in two perpendicular directions.

Gy sTed HMID @rean(H Clemb@ss Hagsatlan o drer @reamr(h
groraiu Eleamsulssnisaiicn CoTEmes@hsHTET FOGUT DL &
SITGHTS.

Find the velocity and acceleration in polar co—ordinates.

Curent gmrdameaniibe fasGousnd wHmD WPOHESS5M55

HTETS.

Derive the fundamental equation of motion of the body
rotating about a fixed axis.

Blevaowrer Fmsl  CQuUTmBE  FPQID @ Cumrmetler
el (LpSB@lerT iiq LILIGHL FLOETLITLGDL_ STEHTs.

6 A-8712
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A-8713 Sub. Code

4BMAE2A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
Elective - DISCRETE MATHEMATICS
(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Give any two examples for atomic statements.
Sl AN GD&SEHEE QTarr(h rHESHSST(H CaET(.

Construct the truth table for (Pv@Q)v |P.

(PvQ)Vv |P —&@® 2 amanin ol L cuenammenill o (Heumés;.

If a relation R on A={l,2, 3,4} by aRb iff a<b then
find R.

A=1{,2,3 4}-en Coéd aRb =5 @m&s Csmeuwrargbd
womid Curgwreangiwrear flubsmear a <b eaild 2.ma| R aw
ETHTS.

Draw the Hasse diagram of (X,<), where
X=11,2,3,4,6,12}.
(X, S)—é;@ anTen UL S eUenis, Qmi@ X = {1, 2,3, 4, 6,12}

Define the Hamming distance 5(x, y) between x and y
with an example.

x wopbd y QeLCu oder Canih gid  S(x, y)-ew
T(HSZISSTL(H LG0T GUEnFUI).

Define a group code with an example.
& GNUEG®a T(HSFHESSTL(HLET U FLI).

Wwsa



10.

11.

12.

Define a finite automaton.
@@ auaTuUmISSIUL L " GGl L Tener cuenruml.

Define a nondeterministic finite automaton.
@ BiemubssiuL g euammumdsiul L o GLrCm L_rener
cuEnTLIM).

Define Type 1 grammar.
cuens 1 Qe&samrsans cUenFwim.

Give an example for a type O grammar.
s 0 QevssarsSnE THSHISST(H S([HS.

Part B (5 x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Draw the parsing tree for the formula.

((1P)> P AQYA (1P > @)
(1P)> (PAQYA(1(P>Q) aam 5815806

LUMTSE LSS U T,
Or
Show that

(Pv@)A 1(1PA(IQVTIR)) V(TP AT]RQ)

v(IP A IR)
1s a tautology.

(Pv@) A 1CIPACTIRV IR)) V(TP A Q)
v( 1P AIR)

—eW Fadlwig) Famed eTer rhlemLl.

Prove that the relation “Congruence modulo m”
over the set of positive integers is an equivalence
relation.

sl 2 6Ter Wens (AP erawsated, “e(mmidlanga]
LLH M "—ewd QETaERTL 2 neneu FLomem 2 me| eTer blepLdl.

Or

Prove that, in any lattice (L, <) the operations
v and A are isotone.

(L, <) erenmm eths G6manedlgid bL Uiy E®SESET V DHDILD
A eraLier gevCamGLmen eren Hlemia.

9 A-8713
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show that (m,m+1) parity check code
e:B™ — B™" is a group code.

e:B" — B™! aemp (m, m+1) ufid Gemsamer AL
@ @D erer Hlemi9.

Or

Let x=y5y...%,, €Cy...c,€ B™" then prove that
x* H =0 iff x = e;(b) for some be B".

X=YYs-Ypm CCsy...C, € B™" arafler x* H =0 eremmuig
Coemaiwmeangp  wpmid  Cungrengions — @(Hss
Bupsmer x = ey (b), @mi@ be B™ aren Hlem9.

Construct a finite automaton M accepting {ab, ba}.
{ab, ba}-emeu 658150 s mewr(h U TWIMIGSILL L

9L CLnCGuwliger M —eow 2 (HeursEs,.

Or

Construct a finite automaton accepting all strings
over {0, 1} having odd number of 0's.

gnopumL eaar 0' ew {0,1} e Téder sFHmELD

58150 smewTL (T

< CLrCLrener 2 (Heumsa,.

GUENTWIMISSLILIL L

Define a pharase — structure grammar with an
example.
umiee el Qessansams  oT(h&gISSTL(hL6
cuePTWI).

Or

Construct a regular grammar to generate
{al, b",c":l, m,n> 1}.

{al, b",c":l, m,n> 1} -~ QUEGEUSNE @(PHBISTET
QOESETENS 2 (HEUTES,.

3 A-8713
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16.

17.

18.

19.

20.

Part C (3 x 10 =30)
Answer any three of the following questions.

(a) Obtain the principal conjunctive normal form of the
formula ([P - R)A(Q < P)

(b) Obtain the principal disjunctive normal form of
P (P>~ 1(1Qv 1P))

(@) (IP>R)AQeP) e @idisdbe Qsmaoms
@HMIEHLD FTSTTEI GUlq CUSMSE GHTEHTS.

(@) P> (P->@Q)A |(1QVv |P)-é@ Q& TeTend
TN L STSTIET 6l eUSENSE &TEHTs.

(a) State and prove the ‘cancellation rule’ for
distributive lattices.

(b) Show that a lattice L is distributive if and only if
forall @,b,c in L (avb)arc<av(bac).

(@) uBREL@H GeraraisE iy S50 eldew erpd) HlemAl.

(<) @@ Gerarer L umdLrs Q@més Comeuwimargd wHmid
Gurglwrengiorer Hlubgsemar L—d ereveor a, b, c —&@b
(@avb)rc<av(bnac) eren Hlema.

Prove that an (m, n) encoding function e: B™ — B" can

detect K or fewer errors iff its minimum distance is
atleast K +1.

(m, n) erenp GOWSLQG sy e: B™ > B", K S0 <1806
@oneurs  Wampsmear  semLdlu  Cemeuwmeargild  LHMILD
Curgiorengiorer  Hlubgsemer sHE Qe Uull gy
Gonbsg K +1 @ mss Couamhibd erar blemal.

Let L be the set accepted by an NFA M . Then prove
that there exists an FAM' which accepts L.

L eemug @m sard  eery  NFA M -oye
gom&sCarereriiu’ L g. L eghmsQsmerepbuy FAM'-aw
STET(LpIq LD 6Teur HlemLal.

Construct a grammar G for the language
L(G)= {a”bam ‘n,m> 1}.

L(G)= {a”bam ‘n,m> 1} erarm QmfléE Gessamrd G —emw
2 (HEUME G 5.

4 A-8713
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A-8714 Sub. Code

4BMAE2B

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
Elective - FUZZY ALGEBRA

(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

When is a fuzzy set normal and when is it subnormal?
Qgefleum serbd eriCLTE @uiem@GLd WHMID 24 erliCumg) 2 6T
Guiem@n?

Define strong a —Cut *" A.

augleurar o —Qeul () “" A — @ euemyuwy.

Define the equilibrium of a fuzzy complement.

Qgefleum BlrlGuden soblenaeni euanFwim).

What is an Arcrimeidan t—norm?

<9, T&L81q Wiett t—QBPIoLD eremmme ereimes?

Define a fuzzy number.

Cgafleum eramenen euanFwIm).

Sp6



10.

11.

What is dual triple?
@)D (LPLDLDIG GTETMITE GTEITEN?
Define a fuzzy interval.
GAgafleum @enL_Gleuaflenw euenruimi.
Define fuzzy equivalence relation.
Qgefleum Fwrer GFTLTenL auenFLIm).
Define the dominating class.
9 FEE uEGLIenL euenTLIm).
Define a fuzzy weak ordering.
Qgefleum augieumm cuflengeni cuanFwim).
Part B (5 x5=25)
Answer all questions.

(a) Prove

(1) a+(AﬂB) _a+ Ama+B

(11) a+(A UB) _a+ A Ua+ B

Hpiays

(1) a+(AnB) _a+ Aﬂa+B

Or

(b) Prove

“LrA] =2 17 Al

Hmeys

“LrA] = 17 Al

9 A-8714
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

If C is a continuous fuzzy complement, then prove
that C has unique equilibrium.

C eremmugy Qsm_ir&dl GQgefleum Hlrlid erafled oigem soble
Q(HEMLD 2_EnL_UIG) eTan Flmieys.
Or
Prove :
i(a, b) < Min(a, b)Va,b [0, 1].

Hmeys :
i(a, b) < Min(a, b)Va,b [0, 1].

Explain and Compare real interval with fuzzy
interval.

Quu @eLGeiall wHmb Csefleun @enCeueflanw
UL clleréEs.
Or

Prove that (Min, Max, C) and (imin, Umax, C) are dual
with respect to fuzzy complement C.

Qgefleumy By C &g Qummisg (Min, Max, C) wmmib
(imin, Umax, C) @ menio 2 enL_wig) erem Hlmies.

Explain Binary fuzzy relation.
mylg Gsefleum QgrLrenL edleréEs.
Or

If A, B are fuzzy intervals, prove A + B =B + A,
A.B=B.A.

A, B eeuer Ogeflauy Qe Ceuaflger  erafla
A+B=B+A AB=B.A. cen fimejs.

Explain fuzzy isomorphism.

Qgefleum @uGeriLemwerw ablars@s.
Or

Explain fuzzy partial ordering.

Qgeaflaum LGS euflengenw elorsEs.

3 A-8714

sp6



16.

17.

18.

19.

20.

Part C (3 x 10 = 30)
Answer any three questions.

State and prove the necessary and sufficient condition for
a fuzzy set to be convex.
Cgaflaum sewrd  @elleurs  @Q@m&s  Cumgiorer  OHMID
Caamauwimer Hlubgsemaren sail Hlmie|s.
State and prove the second characterization theorem of
fuzzy complement.
Qgefleum Blrlidsenssmean @ream_meug Snlilwdy Casnmsams
gal Hlmieys.

State and prove the necessary and sufficient condition for
A e F(R) to be a fuzzy number.

AeF(R) Qgefleum erammenns @) m&s Coaeuwinar Lommibd
Curngirer Flubgemeanen saml Hlmie|s.

If A and B are continuous fuzzy numbers, then prove that
(A*B) (Z)= sup min [A(x), B(y)] 1s also a continuous

z=x*y
fuzzy number.
A, B eaemwer Osriissdl Osefleum erewrger — erenfled
(A*B) (Z) = sup min [A(x), B(y)] emwm Qgr_isé Qseaieumn

z=x%*y

GTeuT 6Teu Hlmi6y 5.

Explain fuzzy ordering relations.

Qzefleun aufleng QFTLTLsemerT cfleTdEs.

4 A-8714
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A-8715 Sub. Code
4BMAE3A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019
Sixth Semester
Mathematics
Elective — NUMERICAL ANALYSIS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. ProvethatAJrV:é—Y.
vV A

AV
A+V =——— gram 5.
v A Hlmiey

2. Express 2x® — 3x% + 4x — 8 as a factorial polynomial.

2x% - 3x% + 4x — 8 e FOETUT L sSrentl) QUmES UG

CameneuiTs 6T(Lpg)s.

5. If f(x) =, find the first divided differences [a,b].
X

flx) = LQ arafled, [a,b]-&@ wse @SS Caumum g oLy
x

HTETS.



10.

Write the relation between divided differences and

forward differences.

UGSS Caumuim(h LOHMILD pHGUTES Caumiuim(h
Flweunmssrer QSmT_TenLs eT(pgls.

What is the error in Simpson’s rule?
Slbener &SI 1SS e 1GenLpenil 6T(Lps)s.
State Trapezoidal rule.
CribemiL e edlldlenw er(ps)s.

Solve y, ., = \/y_n

& y,,, = \/y—n

Solve u, ., +2u,,; +u, =0.

Erés u, o +2U,,, +u, =0.

State Taylor’s theorem.

QLwerev CaHmsams Fnmis.

Write the formula for second order R-K method.

R-K cuansuiley 2_crer @yewrLmid euflensd GSHTE5ems eT(ps)s.

9 A-8715
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Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

11. (a) Prove that:

1+ 62
4

=A

. 1 5
1 -0°+0
@) 2

@) If wu,=1uy =5u, =8u; =3u, =Tu;, =0

find A’u,.
Hmeys :
2
@ Lezis o _a
2 4

1) wuy, =lu =5u, =8 u; =3,u, =7,u; =0

erafled A'u, -6 LI Sres.

Or

(b) Find the missing term in the following table :

X: 01 2 3 4
ux): 1.3 9 - 81

Memeu(mid S LeuanemTudle el (HLL L 2 milienLid STams.
X: 01 2 3 4

ux): 1.3 9 — 81

3 A-8715
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12. (a)
(b)
13. (a)

(b)

Find the Newton’s forward interpolation polynomial
from the following table :

X: 4 6 8 10

flxy: 1 3 8 16
Bl Laflear  Cerups Qe ssailiy — Uo@ImiiLs
Camenauenil e (LD i Lcuenarrudladl(mba) &rems.

x: 4 6 8 10

flxy: 1 3 8 16

Or
From the following table, find f(0) using Langrange’s
formula :
X: -1 -2 2 4

flo): -1 -9 11 69
orsrrersluller  @GsSHrsansl  LweatU(BSS  GeareuHDd
SiLLeuaanredbpg f(0) sreaws.

X: -1 -2 2 4

flo): -1 -9 11 69

10

. . 1
Evaluate J i 5 using Simpson’s _ rule.
o L+x 3

10
I de cram  Ggmensenw  Fibeverflen % cllSlenwis

01+x

LweTUhSE SreTs.

Or
1
. . , 3 1
Evaluate J- using Simpson’s — rule, (h = —).
o l+x 8 6
¢ dx 3
I crarn  Csmensenws Hbevaiear — aldlepwl
o l+x 8

vweTUh S srewTs [h = éj

4 A-8715
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14.

15.

16.

(a)

(b)

(a)

(b)

Solve : (4E2 - 4E + 1)yn =2" + 27",

Sibe: (AE> —4E +1)y, =2" +27"
Or

Solve : y,,, =3y, +2y, =5" +2".

EM&E: ¥, 9 — BYnay +2y, =5" +2".

Find y(0.1) and y(0.2) given % =y +xy%,
x
¥(0) =1 by Taylor’s series method.

% =y+xy® ;5 y0)=1 aafled, QLT ApopoWw
x

vweru®sd v (0.1) wpmb y(0.2) wHiy sremrs.
Or

Discuss the Euler’s method for solving differential
equations.

aumasCsl FwarurThsmer STlugHaTer < plieifler
pepanw efleurl.

Part C (83 x10=30)

Answer any three questions.

Prove the following:

(a)
(b)
(©

(d)

3%y; = ¥s —2¥, + Vs

3%y = y5 =2y, + Vs

An =§n En/Z
e 2A
2V1+A

. A-8715

ws2



Yemeu(meuaTeuhenm Hlimies:
(@) 6%y = Y5 =207 + 65
(@) 6%y, =520, + Y35
(@) An :§n En/Z

2A

(™) M=

17. Use stirling formula to find tan 16° given that
0° 0 5 10 15 20 25 30

tand 0 0.0875 0.1763 0.2679 0.3640 0.4663 0.5774
Y etreu (LD 9L euenantudled (mHaI, tanl6° gL
avig flelmiedlen @S rsemns LweaTLIHSH SreanTs.

6° 0 5 10 15 20 25 30

tan& 0 0.0875 0.1763 0.2679 0.3640 0.4663 0.5774

18. Find the maximum value of y from the following table.
x: O 1 2 3 4 5
y: 0 0.025 0 225 16 56.25
Gemeupd L eueneant  Fllisamer  UwetUBhSS Y -6
BU@L, wHlienLé srems.
x: 0 1 2 3 4 5

y: 0 0.025 0 2.25 16 56.25

6 A-8715
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19.

20.

(a) Sum the series to n terms of
1.2.3+2.3.4+3.45+......

(b) Form the Fibonacci difference equation and solve it.

(o) 1.2.3+2.3.4+3.4.5+...... TG Qgm_flé
n - 2 mililsetlen sa(HH6 STers.

(<) WQuremmss Coumum’ () FETUTL dL HNLDSF! LDHMILD
SO 168

Use Runge-Kutta method of the fourth order to find

v (0.1), given that ﬂzi, y(0)=1.
dex x+y

prangreug elfleng R-K cuensullenar uwearuihiss), g—y - ;
X xX+y

¥ (0) =1 erafled, y (0.1)-ar LI sresns.
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