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THREE YEAR B,A/ 3 8c. DEGREE (CRCS) EXAMINATION -
L'u.*t-{ml«:iwtm-:n-Iumgl:.um'!

CHOICE BASED CREDIT SYSTEM

~ 44T
FIRST SEMESTER 14
Part 11 - Mathematios C
L AATTEA
Paper | — DIFFERENTIAL EQUATIONS b :
(Revised Svllabus w.e.f 2016-2017D U £ -"1‘--";_,r:\\':-) ﬁ
- L' r
Time : 3 hours Muax. Marks : 76

PART - A
a-ﬁ -3

Answer any FIVE of the following questions, Each question carries 5 marks.
&4 208 05" D32 o) (HHEDH SArETRALL Eraluiv. B0 PHe § drd)w.

(Marks : 5 x 5= 20)
1.  Solve 3e® tan ydx +(1-¢’ yeec” vdy = 0.

3e* tan ydx + (1 —e")sec” ydy =0 30 v 10E.

2.  Solve .Sr-:""_'r-{ﬁ- +2xtany = x*,
dx
. s dy 1 S
Sec’y—— + 2x tan ¥y = X" A AHododw.
dx
¢ 3l Find the orthogonal Trajectories of family of curves x4yt =a? where a is
parameter.
By 20 e e Henowo Gn), Con PoPEINOR s0E% 08 G ‘o wdB
o,

4. Sﬂi"r"ﬂ l}'P: + P{BII —2_}!:] _ﬁn| =0,

wP?+ P(3x* -2y*) -6y =0 ™ aBod0d.
|P.T.0.]

e




Solve (D"~ p? - GD)y =0,

(DD —6D)y =0 2 »PoSod.

6. Solve (D* - Dy =cosx.

¥ <Dy =cosx B AQodod.

 f Solve (D* - 2Dy =¢"8inx.
(DF ~2D)y = o* sinx % APosod.
8. Solve (x*D* ~xD+1)y= log x.

(D ~xD 4 )y = log x i BoSod,
PART-B
>f -0
Answer ALL questions. Each question carries 10 marks.
S 1508 of) (SHeH Srgrdhuey Eraiuiw. |56 205 10 J7E),e0.

(Marks : 5 x 10 = 50)

) (a)  Solve Zxydy - (x* + y’ +1)dx=0.

2xydy-(x* + ¥y +1)dx =0 ) ArQodod.

Or
dy 2.2
(b) Solve —=(x"y" +xy)=1.
dx
B 23 4 1) =1 30 Dol
dx
2



10. (@)
(b)
1. (@
(b)
12, (=)
(b)
13. (a)
(b}

Solve 43’p’+21y(3x+1]p+3:’uﬂ.

4y'p? +2xy(3x +1)p+3x* =0 2 Hodod.
Or

Solve y+px=p°x'.

y+ px=px* D APoow.

Solve (D® -12D +16)y = (e P

(D* -12D +16) y = (e + e 2)? B0 oo,
Or

Solve (D* +9)y=cos" x.

(D! +9)y=cos’ x :&:r.e,n-‘ﬁo:;u:‘m.

Saolve {DR+?.H+2}:|’=I£'.

(D*+2D+2)y=x¢ 30 Ao,

Or
Solve (D* -2D+1)y= e .

(D*-2D+1)y= 2% & Gododn.

Solve (D? +a”)y=tanax by the method of variation of parameters.

Sorandoe DO I§8 ST (D? + @)y = tan ax R RGOV,

Or

Salve I_[1+ xfD* +(1+ x}ﬂ+1]_-,r — 4 cos log(l + x).

[(1 +xfD* +(1+x)D +1]_-,- - 4 cos log(1 + x) 0 FHOVD.

1-1-1
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THREE YEAR B.A./B.Sc. DEGREE .EXAMINATION — MARCH/APRIL 2019
CHOICE BASED CREDIT SYSTEM
* SECOND SEMESTER
Part - II : Mathematics
Paper 1 — SOLID GEOMETRY
(w.e.f. 2015-2016)

Time : 3 hours _ Max. Marks : 75
-SECTION - A
S ONES -9
Answer any FIVE of the following questions. Each question carries 5 marks.
208 TS R 0t (S50t Tveoen aYgEw. 257 S5 5 arte..

(Marks : 5 x b = 25)

/l'.’ Find the equation of the p]ane pasamg hrough the points (2, 2, I), {9 3, 6) and

'K-Lu'j"

perpendlcula: to the plane 2x + 6y + 6z = -9

i (2, 2, 1), (9, 3, E} eﬂoé&:@m KooGe 9%I° 2x + 6y + 62 =9 e HeordS vowonr &Y Heoo
T HB0ESEan ERmHsn.

2. Show tha£ distances between the parallel planes 2x-2y+z+3=0 and

4:c—4y+-22+.5=t} is%.

1
\

: o
2x —2y+2z+3=0 20Bafn 4x-4y+2z+5=0 &3 J3rodY Horo oty &r¥o 5 299

ST)H300. . : | -

3.  Find the point (1, -2, 7) where the line joining (2, =3, 1), (3, —4, —b) cuts the plane
Qx+y+raz="T. ' '

(2, -3, 1), (3, —4, —5) o ¥8L 8w 2x+y+2=T BORY (L, -2, 7) D&Y 5 PSRRI

N

s el ' " (P.T.O.]



¢

J‘\

o

Find the equation of the line th

rough the point (-2, 3, 4) and parnl]ul to the planes
2x+3.}'+dz=5and3x+_1y+ '

Bz =0,

2,3, 0) Bosy Kom sy 2+ 3y +4z=56 HBafo Bx+dy+bz=6 &d Berok)

NOBBOM @od By Shysteasas 5308%,08,

Find the equation of the sphere passing through the origin and the points (1, 0, 0),
(0, 2, 0) and (0, 0, 3).

(1.0, 03, (0, 2, 0):806655'00, 3 Bocsipe o axcls Ko hoEensos 56587,08,

Find the equation of the sphere through the circle x?+ Yo+ 4 2x+8y+6= 0,

: eanda 2 bt o B2 21 78
X-2y+42-9=0 andtheeentreoftheapherax2+y"'+zz—2x+4y—'6:+5="ﬂ.

Iz+yz+zg+2x+3y+6=ﬂ, x=-21+4z-9=0 X oo Hoce

X458 42" 2244y 6245 = 0 K6 Bogo Moo 268 o 5580 §005%),08.

Prove that 2x? + 2y% + 722 - 10yz -102x + 2x + 2y + 262 - 17 = 0 represents a cone with
ver&x at (2, 2, 1).

2x2 4+ 252 +T2% ~10y2 - 102x + 2x + 2y + 262 — 17 = 0

P 008880 (2, 2,-1) o0 SORD $050:50 DErDotuAw.

Find the equation to the cylinder whose generators are parallel to

guiding curve in x% + 2 =16, z=0.

z= : :
i j""“-‘l"': ol 12 B tiee= 0

9!.!‘-?': A A

X

28 BSESL Gk, e Bgren = =

&3 GrBEID K0G 2 T BokseRB?

2 1-2-112



10.

(b)

(a)

SECTION -
NS -0
Answer ALL of X |
e of the FIVE questions. Each Question carries 10 marks
BROD Fargrara ARFEW. o8 BRO 10 3ray, e,
(Marks : 5 « 10 = 50)

from the origin and
th meets the
PO Py e locus of the centroid of the tetrahedron

Or

Show that the four points (-6, 3, 2), (3, -2, 4), (5, 7. 3) and (=13, 7, -1) are coplanar.

(=6.3,2), 3, -2, 4), (5, 7, 3) o8cifw (13, ~. ~1) Bothpe Sedaires ed srgpEw

[;i:d th;} equations of the line which intersects each of the two lines
R y - -

0=x-2y+3z; 3:_-y+z+2=0=4x+5y—2—3 and is parallel to the

h
+
b
I
i
]
=
1}
=
I
2
b
+
[V~]
L

3x-y+2z+2=0=4x+5y-2-3 Bpon polar
§ SdrroBtor ey Ba Shossered S8 08.

Or
Find the length and equations of the line of shortest distance between the lines.. %%

x+3 y-6 =z
il 3 2 -4

248 -8 5 x43 7 %1 gou OB 2D, egpl Erede
-4 3 2" -4 1 1 -
ShosserRy L8048
" 1-2-112
(PTO)
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13.

o

(a)

(b)

(b)

(a)

(b)

Show that the four points (-8, 5, 2), (-5, 2, 2), (-7, 6, 6), (—4,"3, 6) are concyclic.
(-8, 5,2), (=5, 2, 2), (-7, 6, 6), (=4, 3, 6) LotHey Hfosren 8D IrNod.

Or

Obtain the equation of the sphere having the clrr:le e ytezis I{J;y 4z -8 =0,
X+y+z=3 aathe great circle. '

432422 4 10y~ dz -8 =0, x+y+z=3 R By AIENTER
R S580E 8850 §R08%,08. '

Fmd the-equation of the right circular cone whlch passes through the pomt (1, 1, 2)
and has its vertex at the origin, axis the line- = = :y_4 = %
g : “%%%, &1 éi;q:; ::Jiéaé) Koo dRbs % id =-3"i L5300 Ko St
303 BO08EERB KRS, 08, |
Or |
Prove that the cor;és ayz + bzx + cxy =0. (ax) +-(by)*1-’ +(2)% = 0 are reciprocal.
ayz+bax+cxy=0, (ax)t+ (by)t % (2)f =0 %ﬁm‘{gm 2655 éo@@am DSEVRIVE
Find the enveloping cylinder of the sphere: x?+ytaz? ~2x+4y=1; having It.s *
generators parallel to x = y = z. Also find its guiding curve.
20K Bpey x=y=2z e Bt HdroBorr doear i + y? +zl2 -2x+4y=1 ed
FE8009% H)8) Um58 588860 E505%,08.
| Or
Find the equatmn of the nght clrcular cyhnder whose axm s == y_l_l = -’;:, and
ARG Y e R
(0, 0, 13} aoc’u;@ rb_cu:': ’;L’J'ﬂj_“ : I; : = -""_1_.1 =§ B0 KORD eoudfe FoguY)
ﬁmﬁﬁ;mm ymﬁ‘a;;m '

4 e | 1-2-112
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THREE YEAR B.A/B.Sc. DEGREE EXAMINATION, OCTOBER/NOVEMBER 2019
CHOICE BASED CREDIT SYSTEM
THIRD SEMESTER
Part Il — Mathematics

Paper I — ABSTRACT ALGEBRA

(w.e.f 2016-17)
Time : 3 hours Max. Marks : 75

SECTION - A
NES -
Answer any FIVE of the following questions. Each question carries 5 marks.
D30 oH BEHOH SrrprIsven Frofudw. 56 (D3 5 S5ty en.
(Marks : 5 x 5 =25)
1. Show that the set Q, of all positive rational numbers, form an abelian group under the
composition defined by 'o' such that aoh = ETb, Va, b € R.

O3 esEmeEaD .-:50.;::5 AR Q, 5_} 'n' 680D ab e Q, £ aobh = F? A :)CS:}:)D:JE}&:J Q.. 0)
Mgt R sERedsTied. . Lglle )y - i R

2. ShowthatagroupQ, a,b € G is abelian iff (ab)? = a2b?.
ITE0 G S e, b €G, (ab)? = a?b? & G DDHAH SHorHE0 @D SIS0, >

3. IfH and K are two subgroups of a group G, then prove that H n K is also a subgroup of G.
2.8 33007r3n G &° H, K e» a5850r5e wond H N K e G &° 435307000 &5E0sD

SI7Pea0.

4.  Prove that any two right cosets of a subgroup of a group are either disjoint or ide‘ntical_
25 GSSSATIRAD @00k, I Both HE STIHBTT Dobusien Sor SAred 6 I,
o

5. Prove that every subgroup of an abelian group is normal.
SDS0ch Haariran r.ﬁ;ngb (28 &5P8r N, SHOoRHE 8 DETDocHR.

6. If f is a homomorphism from a group G into a group G', then prove that Ker f is a

normal Subgroup of G.
BBarrin G Sod S30NrEAN G 8% [ o [BRoDEn, Yoy SHrNs vons, G 5

Ker [ 2.5 edoow 435500 58w eHiold dirdosod.

[P.T.0]



7.  Find the regular permentation group isomorphic to the multiplicative group {1,-1, ;, -
Forad DA (1,-1, 1, -1 )  Gregtre EDAS (K orgs Sdaririn 05 0d.

8.  Find the generators of the cyclic group G = ({1,2,3,4,5,6}, X,)
Sal) SIAWD 6 = ((1,2,3,4,5,6), X5) £ 5% Saresres SR 080,

SECTION - B
WA -D
Answer ALL questions. Each question carries 10 marks.
OR) PHOH JIrErssven Erdvdw. 50 (58)0 10 Jrd, ev,
(Marks : 5 x 10 = 50)

(a) Prove that a finite semi group G, satisfying cancellation laws is a group.

9 .
wmqmmagwmmmwm
Or

) HGhnmtndn.bEG.ﬂunll‘!uwthattheequstinma.t=blndya-§hm

unique solutions in G.
G 25 D308 3805w a.b € G &a 2 G &* ax = b 35801 ya=bﬁhﬁdtmbbg

Ao ew 5OR doarald aroed.

Show that the necessary and sufficient condition for a non empty complex H of a

group G to be a subgroupof Gisa,beH = ab ' e K.
PRTIAn G oy, #3586 508g30 H, G 39 450200 5rawn ernsen D958, Do

ADALIIV a,b € H = ab™! € H @ I50d.
Or

10 (a)

State and Prove Lagrange's theorem on groups.

b
saurdre ) o NEROBILAD (53909, NEFDodw,

11, ta)  Prove that a subgroup H of a group G 1s Normal iff xHx~! = H ¥x €.
Ao G 6 H é333ar 0030 5*Serrn8 es:ﬁ-‘b‘éﬁ :)U"Sg RQADILIW, VX € G &

xHx ™ = 1 DErdodaw.
Or
roup of index 2 in G, then prove that H 1s a normal

M) IfGisa group and H 1s a subg
subgroup,

6 25 330r5rin 8ot G 6 H asssarsman, H clwg), 3r058 2 wand G & 1

@deos) GIVSUTIr A0 @) AETD0S030,
2
1-3-112




12. (a) Stateand Prove fundamental theorem of homomorphism of groups.
DR BooY), FIETVIE® STPONTTOBEND ([HI0 DETFDOWIB0.

Or

(b) Letf be. a homomorphism from a group G into a group G'. Then prove that fisa
homomorphism iff Ker f ={e}. |
BT G o8 FMrEE0 G H MDosSwdS POy DTS, s

DB & Kerf={e) DEI-DoHdw.

13. (a) State and prove Cayley’s theorem.
20008 DETOBB0R [HHVD METDOWB.

Or

(b)- Prove that every infinite cyclic group is isomorphic to Z, the additive group of
integers.

D 09508 JBaH BTN BOT® (Z, +) HEUTETTE08D SOgEI"HE GoOID SIvHod.
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION — APRIL/MAY 2018
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER !
Part Il - Mathematics
Paper ] — REAL ANALYSIS
(w.e.f. 2016-2017)
Max. Marks : 75

Time : 3 hours .
PART -A

Answer any FIVE of the following.
DT 2 FHOH SIrgrESver Erabudw.
(Marks : 5 x 5 = 25)

1.  Prove that the sequence {S,} defined by S, =1+-::T+ﬁ + ---+ﬁ is convergent.  (5)

. {5} saogarny S, =1_+211-+$+ .--+-:—umacs_ga§s_aa OPBNOBD BIS08.

2. If{S,} is a Cauchy sequence then show thi t { .} is convergent. (5)

S, ) o056 5% etopEsosm sond {S,) ePseiosd BrS0d.
®

3. Test for convergence Z 7 13n'
+

lI-'l

> 1
§ e L 56%000a.
! (5)

4. Solve and prove Leibnitz test for alternating series. |

I5"oBs fenoth Bed 565 D500 DErDoSos.

5. E:aminethemnﬁnqityoff(x):lv:::a: for x#0 and f (x)=1 for x =0 at x =0. (5)

f(x}=1"$”no'mémn f (x) =1 erosen x =0 at x =0 35§ edayT, 36¥os0d.

[P.T.0]



10.

@) ma[oqs‘mmrn{ 2

11.

12.

If a function f is continuous on [a b] then show that it is uniformly continuous on [fl. b]

(5)
[0, 5] 6 1 oRoFSansn wdayyend ©8 [0, b] 6 J8ErS edayRIH eHosED

Arsod. _
If £ :[a, b] » R is derivable at c e [a, b] then show that f is continuous at c.

f:[a, b] > R %538 c € [a, b] 3¢ esEs000B ¢ 3¢ fda)YPS 6B JrSos.

' Show that f(:)‘lxl*'l I-ll is not derivable at x =0 and x =1. (6)

fx)=] x|+| x-1]| 8538 x =0 S08ax x =1 3 eSLeDH S & IS0,
If f < R [a,b] and m, M are Infimum and Supremum of fon [a, b] then show that  (5)

m{b-—a)si f.(:]dxsn(b-a).

f € R [a, b] 20Bato m, M &, [a, b] 6* weyy, 1Ogonsd m(b-a)ii f(x)dxsn(b-a)
BNV STV :

If £ (x)=x* on [0,1] and P_={0.%.

e | b

g- 1}. Compute L (P, f) and L (P, f). ®)

| b

.%,1} wand L (P, f) 308k
L(P.f) o geshyon.

PART - B
Answer ALL quutmns each queahon carries 10 marks.

(Mnrka:ﬁ:-:10=50}
Show that a monotonic sequence {8, } is convergent iff it is bounded. (10)
m;emm{s]apmm 88 SBagin 68 esdl, m-;aammqa
BoeSod.
Or
Prove that the sequence {S,} defined by S, =+/C >0, S..={C+S,, VueZ‘ converges
tothepomtmamutuf: -x-C=0. ' (10)

,=dC>0, S, =JC+S,, VneZ o {S,} eoEan 2 -x-C=0 oo,

'Mwmmm

X 2 | 1-4-112



13 wmlmdthem.zﬂ:-'henp>lmdpsl 10)

3 L ewitd g, opssenp > 1 28aw p<1 SO SO SQRl.
n

a=l \

%
Or

14. SthAhnhrflmmmMuhmh+%+%+ (:)0] (10)

D woocf &p8 hgw Bsoos, 26+3 42T, (r50) §a Ay, sensedd
580030,

16. If fis continuous on [a, ] and f{a) f (b) have opposite signs then show that 3¢ < (a, b)
such that f (c)=0. (10)

{ enoEhocissn o, b] € edaypin 28 flo) 1 (b) o 33888 Kxgerdd 3c e (a,b)
oond [ (c) = 0 od Hert Sawod.
Or

r g + &
16. ht!:R-ﬁRhlunhthltf(:)-#JL'r BN X or x<0, f(x)=cfor x=0and

f(x)-(’+h&:ri‘l_-:“ for x > 0. Determine the values of a, b, ¢ for which the function

is continuous at x = 0. (10)

[iRaR ”:)_dn(od-l)xdrinx

<0, f(zx)=c x=0 oBaw

x

f(l)-("+h;r;_rmx>0 dbﬂa =0 * m ﬂw» oad o, b ¢

liomw . ;
2, B _ini06 <X+l
17. Pmtht-a--t-—ﬁ-cnnh 0.6<s+s.

-:.- .é-cmh"ﬂ.ﬁ-:-.--b%m '

=




18. State and prove Taylor’s theorem with Cauchy form of remainder. (10)
5% es8ang) 59 Beb derosry disd0d DErdodod.
F S 11
19, SHow that f (x)=3x+1 is integrable on [1, 2] and [ (3x +1)dx = - (10)
F 1

‘ 2
Flx)=3x+1 o058 [1, 2] 6° Srtosto e 5008 eosr5od SBako j(3x+1)dx=%

@D JvS0d.
Or

20. State and prove fundamental theorem of Riemann integration. (10)

635 SBre550 @Bs), DoIrONRoTEY) AD0D DEIDOBOs.
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THREE YEAR R A DEGREE EXAMINATION — OCTOBRER/NOVEMBER 2018
CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
Part 1 — Mathematics
Paper 111 — LINEAR ALGEBRA

{Common for B.Sc.)
(Wef 2017-2018)

Max. Marks : 75

3 hours

SECTION -1
Sgrid - |

Answer any FIVE questions,
D30 pE) (Hes sTrra) Eraiud.
(Marks : 65 = 5 = 25)

Define linear span of a set. Show that the linear span L(S) of any subsets of a vector
space V(F) 1s a subspace of V' .
A Ay, m;u-aag:] atgaod, V(F) e HBFoHOTIL AL, 4SS Sﬁl:.:-ﬁbuuu-

283 L(S) owdd V & azrodordan od Srdod.

If S=|a, a,a, bea subset of the vé *' space V(F). If a € S is linear combination
of its preceding vectors then show that w(8,= L(S') where 8'= la,, @, a, @, a,).

V(F) o5 38wosovand® S =(a,a, -a,] o8 a3, odt T8 dnokod
Jorese  avsrdodrAdn o, S o0dey  LS)=LIS) e Srdod, =S

S'= 1::,.u,,-uu,_l.u,_,.mun}.
Let V(F) is FDVS and S = {a,.a,—a,] a linear independent subset of V . Then show
that either S itself a basis of V' or § can be extended to form a basis of V.
VIF) s558 38206 383 870800 28ak S = {a,.a,-a,] o8 V &' e
mqmm.smmnmﬂﬂam vV dws), egtor
5:380333y) 80 S0l

PT.O)



=3

Show that the set [0L000 00000 (0110 I 1o bsis of @ (@) Henes find the coordinary of

the ves o Ao e, G, e TiY l'l”“-ﬂ

LN (10N, (L1 0)) s () dlasll, eeroan wh Sl A ) a8 (e 0,80 Ty

08 Aum, darirw ;.:ur:'h.:.a_

Find  Tieys) where T R'+R s defined by T0,10=3, TOL-2)=1,
o0l = -3

TR SR 0L D=3, TO1L-2) =1, T(0.0,1)« -2 m pdgol Tix,y.2) 3 535,08,

IWUCFY and V(F) are two veotor spaces and T :U <V is a linear transformation. Then

show that null-space N(T') 1s sub-space of L'{F)

ViFyban V(F)o 3ot 387osodor 28dn T:1/ 4V we Sdab 36385000d

wrTgeecdin N(T') el UF) D ddrobordin op drdod.

1 1 2 d
1 3 0 i
Heduce the matrix | -3 -3 -3 to normal form and henoe find its rank,
£ o g LY

11 2 3

1 1 g

: ‘32 ua 5 |2 ArdEL spoon ardod'ol ard), F'ds s ed.

1 1 2 4

FH.I]VE :.-Ell "Il;g. H:| ';:'h:=l. '1-I| '11]'-‘1 '—':!. E"IL""‘:}*'E::-'I.
x +2x,+x,=2, 35 +x5, - 21, =1, dx, ~8xy -2y =8, Zn, + dxy + 2x, = 4 DBodod.

2 -~ 1-5-126



10

ial

ib)

im)

(b)

(m)

(b)

SECTION - 11
A - 1
Answer ALL the ollowing questions
..m WE} LR TU RIS pa s FUN REY
iMarks 56 = 10 = BD)

State and prove the necessary and sufficient conditions for non-empty subset W of
(2 +8H)

A vector-space 18 sub apace

ViF) e 205 obovand'n, ardgmd adaid W sdd8 sfcsodhn ool
SD95, DO DaLAredy Sig0d HArDodod.

Or
If W, and W, are two subspace of vector space V(F) then show that
LiW, W) =W, + W, (10
VIF) d8rodovaund' IV, W,m doc daroboww cavl LW, uW) =W + W, o2
ardod.

If W, and W, are two sub-space of FDVS V(F) then show that
i1

dim(W, « Wy) = dim W, « dim W, - dim(W, ~ W;).
V(F) s 38208 383rm 38vosodhnd' W, ban W, @ 3ol adcsovn
moo® dim(W, « W) =dim W, « dim W -Co W, A W) 80 drdod.

il
Show that any two bases of FDVS must has same number of elementa. (10)
LE 38206 3830 SBToBoAL @k, D Bod wgTred'd Jurese Sopy SArRAL
u0 Ardod.

State and prove Rank-Nullity theorem. (2+8)

§%3-3rager dopoery ddgdod, MErbodod,

Or
If T V,iR)-»V,(R) s a linear transformation defined by

Tiabed)=(a-bsec+d, a+2-d, a+bs+3c-3d) for abede R then find range,

rank, Null-space and Nullity.
TV, (R) = V,(R) e woerdfdiddn Tabedi=(a-beerd avle -d,

a+b+3c-3d) abede Rm pogol yd, 69, ardpoodin Lbady rdgse
€Y, 0d,
1-5-126
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Find characteristic roots and the corresponding charactenstic vectors of the matnx

12 ()
(8 -6 2
-6 7 -4 3+7
| 2 -4 3
[ 8 -6 2
6 7 -4 | ed 3mes @Auy, oSS rve . ban ol e
| 2 -4 3
s08Y,08.
Or
(b) State and prove Cayley-Hamilton theorem. (2 + 8)
8322095 epoery DEsD0d DETDoS0S.
13. (a) lfaﬂmtwnwctursmnnmmrpmdm:pmethena f are linearly dependent
iff [<a.p>|=]al | 4] (10)
Wﬂ;‘ﬂmmﬁn. f o poerdorfore SR8
;m.ﬂ};=|a||ﬂ|umw.ﬁrﬂmmm
Or
() If wu are two vectors in a complex inner product space with standard inner
(10)

product then prove that 4 <u,v>=|u+ off ~Ju-of +ijusicf -iju ~uf

wr o ol eoBLEroBrvAING'D Bod IBI sand IIrm SoBipIn 5%
icu.vnluit-ll—lu-urﬂh lrur—ih—ilfuﬂm

1-5-126
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THREE YEAR B.A/B.Sc. DEGREE EXAMINATION — OCTOBER/NOVEMBER 2019
| CHOICE BASED CREDIT SYSTEM
FIFTH SEMESTER
Part I — Mathematics

Paper g RING THEORY AND VECTOR CALCULUS
(Common for B.Sc.)
(W.E.F. 2017-2018)
Time : 3 hours Max. Marks : 75 °
SECTION -1
WES -1

Answer any FIVE of the following.
PR DB ($HOH FArFEHIVE) EAaLu.
(Marks : 5 x 5 = 25)

1. Prove thata finite Integral Domain is a fie 1.
D 3608 Jreros (FHBH0 FHaw 6Bl @ dErdoSod.

2. Prove that a Ring ‘R’ has no zero divisors <> R’satisfies cancellation laws.

R’ Soc50&® Ry rasten By © R’ Sodbod® E‘g}'.’.»é D‘ﬁo’h‘mod-m':n

I——- ST T

3. Prove that Intersection of two Ideals is again an Ideal.
Se05H30S° Boh vtone IEIH Lree GSHI) &0 ETDoBOE,

4. If’f’ is a homomorphism of a ring R into a ring R', then prove that Kerf is an ideal of R .
P2 , .
6Y £ R R 638 55658 vonB Kerf «38 R © 5530 0 ArSod.

5. Find the angle between the surfaces x*+3? +2?=9 and x? +3y*—z-3=0 at the point
w219, '

22 +y?+2%=9, x*+y?-2-83=0 Bero D (2,-1,2) 9 Beren B0 S rdon?

[P.T.O.]



f i e d div curl(curlf).
P76." 1 -x?yi-2xz j+2yzF atthe point -1 D then find div §

: : #5554 0.
1.'2.1 Foxtyl-2uz j+2yz F wod (1,-1,1) $¢ div ¥, curl (curl & U

: . 2 2 =1 z 50.
. (v ig the circle x° +7 )
1. E"ﬂluate §F d7 where F =yi +2j j +xk _and curve ‘C’ 1s the €1 :

t%g T T4xk &9 = = ) &0087,08.
‘C’ B 2P +y* =1, 2=0 e:a'é::g&oa;ﬁ)ar F=yi+zj+ak 50208 iF-dr A0 dyeesi

. . 5 X ik -
8. Evaluate jff\r_ds where f=z£+xi—3y2zk and ‘S’ is th113 gsurface x° +Y
; 3 :

At s
included in the first octant between z = 0 and z=5.

ayiole oo D @usrgewos’ (Arst octant) z=0 S0 2wb . BHE |

F=zi+xj-3yzk (5200508 J.f-f_\’_ds Kedodod.
s

SECTION - I1 {
148 : .

Answer ALL questions.
Q) FHE SHPERRVe) @R |

(Marks : 5x10 = 50)

9. (a) Prove that the set QV2 = {a. +bJ2fa,be Q} is a Field with respect to addition and
\q multiplication. e W

QUZ = {a +542/a,b € Q] 528, Sogp res, Sokers Mosare g Bo00 BHBOB
29 DEID0B0G. '
Or

(b) If S,,8, are two sub rings of a ring R then prove that S, US, is a sub ring <
Sl C-Sz (or) Sg = SI :

R %0028 S,,5, e Bok &5Heargd S, uS, e R £ &5t svaeod

es5%58 Sovg dAHA00 Sy © 8, (or) 8, © S, B DETBoBed. -

2 |
; 1-5-1256



10. (i) State and prove Fundamental theorem of Homomorphism.
6 BR0ETSEe Sare ::%»o@mm' oraf08.

Or

(b) If f is homomorpilism of aring R intothe Ring R' then f is an into Isomorphism
(1. < only Kerf={0}. '

fiR R 85306758 § Boogirss s0erdd e Do Ker f=(0) S0,

11.ﬁ (a)

a) Show that vz[l] =0
Wb 2

vz[{-)':o 0 BIHEw.
Or
_ ?,.A'ﬂ'r
" (b) _Prove that Vx(VxA)=V(V-A)—V?4 -
& .
WV Ux(TxA)=V(V-A)- VA 0D dErdusod.

12. (a) If f-=(x2+y2)i'——2xy:r: evaluate §F‘—-dF where C is rectétngle in XY - plane
VB | % I
bounded by y =0, y=b, x=0,x=a. _
F=(x*+y))i-2xy] oowd XY -8008" y=0, y=b, x=0,r=a &3 dagd a5

d808(S0 C Jowd $F -dF % cagod.

o

Or

(b) If F=2xyi-xj+y’k evaluate jﬁ"-dV where' V is the region bounded by the
_ | ]

yus

surfaces x =0,x=2,y=0,y=6,z=x%,z=4.
f=2ryz'_-xj+y2§ &0 I=D,I=2,y.=0,y=6,z=x2,z=4 Bered :fjﬁmg:*gb
esoBodo V. eond IF -dV Kedodod. -
v
3 : 1-5-125
_ [P.T.O.]
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13. (a) State and prove Green's theorem.
1e?

BS deposian oapod.

Or

(b) If *FT'_'J'."-*'{-’C-ﬂ:Jr]}—xyE' valbe I(?x?)-ﬁds where S is the surface of the
b 5
sphere x” +y*+2% = a* above the XY - plane. '

XY 6o D grios'd ;’4-y’+;==a= ogfi'vo S wowd F=yi+(x-2xy)j-zyk

wondipeds [(VxF)-N ds ovegod:
s

1-5-125



2 Find L{F[t]). tl=11, 1=l<
0t=2

0,0<t<]
Flt)= rl.l-ﬂ'-c! mand L |F(t)] dewd sRofobn.
0,t>2

3. If LiF(t)}= f(p) then show that L{F{m]j-%f[f] hence find L {eos 5t).
LIF()= f(p) m:.{ﬂm)]m.}f(f] o0 ardoa L cos 5] E0f0A.

4 State the second shifting theorem. Apply this to find L{F{f)] where

Plt)- 'i"['vﬂ’ %,

0, :-:%



o

|

oy

9.

Find L{t* cos 3¢)
L{t* cos 1) sens ER0R 00,

Find the Laplace transform of j!‘L‘i?*

2t
_[E’-':—- 41 S 820 283533 Addodol.

Show that [ [f{p}] ”F[ﬂdr dy.

nn

L1[fj§] i_[ Flx)dx dy s2 35508,
< 00

Find L' -_E'l_]_
| (p-3F

L'{ﬁ]mm,

SE[‘.TIUI\- o e e g e
Answer ALL questions.
o) FHe's s rerdhun Eraius.
(Marks : 5 x 10 = 50) b

%

(a) Show that the Laplace transform of Flt)=1", -1<n < 0 exists although it is 1
function of Class A.

A &8 Flr) 8 Shoabo sEdtaum Ft)= 1", ~1<n <0 820 D828 Nlodod,
Or

: /S | TS
(b} (1) Find L{F[:]]IIF{:}_{ S

Fit)= {{‘ —[:}'" u:::l oo L{F(t)] S Lofsea.

(i) Find Lsin? m‘.l.
L'Fj_n' m] A0 SoR~hod,

1+



1

12

10

1

L]

(b} Show that L '!

(a)

State and prove final value theorem

e00) Jendo hr:gnﬁ:mm (SS00S DETDODIRL.

Or

ip+5 :
l(p-1F(p+2)|

1 -
|"'3-’I"'r+‘-1!‘r——f'

3

L | “.i.:'!? _}-‘-HH'+,1H' 1:"“ 870 QTP
]Ip—t]“[.rHE] J 3

Prove that jf'f " cosl dl = —*t .
e : ) 25

T 3
Jl-c- “cosldl = E &0 DTSRI,
L1

Or

. 1
o rod )

{a)

{h)

l my KSR Rodu,

|
L =T
| o (e + 1p* +4)|
State and prove Heaviside's .xoar sion theorem.
1r0pE - 230 HETo6L AisR0D BLEmY) Setaoo.

Or

Apply convolution theorem to find Inverse Laplace Transfor

{Fm:ﬁp’;’ﬂ} |
o o s {Lv’m’ﬁp‘w’}}

Aelodod.




13.  (a) State and prove second shifting theorem in Inverse Laplace transform

DS R HBIBHE'D otk wH oo (HH20D AEIDoAW.

Or

(b) Find inverse laplace transform of { i, } ;
i

(s+2)(s*-1)

{{a aj.;* E;:r 5 1]} Dok, DS vl 383890 EVRROA.




