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THREE YEAR B.A./B.Sc. (CBCS) DEGREE EXAMINATION, SEPTEMBER 2022
FOURTH SEMESTER
Mathematics
Paper V— LINEAR ALGEBRA
(w.e.f. 2020-21 Admitted batch) :

Time : Three hours Maximum : 75 marks

(No additional sheet will be supplied)

O

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.
Each question carries 5 marks.

DD DL (SHPW SHFFEHHVED [FEAHVDB0.
D8 (5% 5 rdoyen.

Show that the set {(x, y,O)} where x,y € F' is a subspace of V,(F).
l(x, ,0)} x5 € F,Vy(F) $% &55908 0 31508

Define linear ‘dependence and linear independence of vectors. Show that
{1,3,2) (1,-7,-8)(2,1,-1)}of V,(R) is linearly dependent. ‘

20022 50°ER, 20oer Jgholsy $B%eR YD {(1,3,2)(1,f7,-8)(2,1,-1)}&9;53 V,(R) &% $8%e»
2022 HTES 9D BIvH50s.

State and prove N-S condition for non-empty subset w of a vector space V(F) to become a
vector subspace.
V(F) o 387os0dosT Ardgt a58208 w oRbs 0T adosrdsn SIEDE ey,

Somg DODHIHNVK DYGI0A EITD0N0%.

If V(F) is FDVS then show that there exists a basis sét of V.
V(F) 58208 $855e0 S8z 0b0rddiond, V S® el Sand ;55;;)%@;33@ “r50&.

- Find a linear transformation in T : R* — R? such that T(2,3) = (4,5) and 7'(1,0) = (0,0).

T(23) = (4,5) 508050 T(1,0) = (0,0) @03 T : R? 5 B? edo 20erS8585%0 8508%,08.

If U(F) and V(F) are two vectorspaces and 7': U s V is a linear transformation. Then
show that null space N(7’) is a subspace of U(F),

U(F) 58090 V(F) @ otk REFoETTD J8ainT : U —»V af B .)aéaave,moa
EIRT506650 N(T)es58 U(F) % &208098% @ srsod., |
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13.

1/

1 -1 3 6
Reduce the matrix A =1 3 -3 - 4| to normal form and hence find its rank.
5 3 3 11

1 -1 3 6
A4=[1 3 -3 —4| @5 0P EHod" 538y 530 E0E ) 0d,
5 3 3 11 7
Solve : xy + 2x5 — 2x4 = 0,28 = %p — %4 =0, 2 + 2 — x4=0,4xl—x2+3x2_x4:0

Xy +2xg = 2%y = 0,20 — X ~Xg =0, % +2x¢3 - x4 =0, 4y, - X + 3% - x4 = 0 FBodod

1 -2 -2)(2 -1 2)(22-1Y
Prove that t}xe set S = {(3 3 '3 J [g,?,g} [5,5,?] 18 an orthonormal set in R?

with standard inner product.

1 -2 -2Y(2 -1 2\(2 2 -1
S ={|=,—,—||=,—,=||2,2,— oy 9 3 .
{(3 8 3](3 = 3](3 3 3]} S8 R &R & eooéQg@ 8yxs
©0ErBO0R) B @2 JeS08.

In an inner product space V(F), prove that | + Bl < e +|pve, 5 e V.

V(F) @0 LP.S &° |a + g| <|of| + |Blva, f € V e 5508,

SECTION B — (5 x 10 = 50 marks)
Answer ALL questions.

Each questlon carries 10 marks.
SI)) p@o&a eo:érm;&:men p"oinan

(9D Lo)@é) 10 S°8),e0.
If w; and w, are two subspaces of a vectorspace V(F) then L(w, Uw,) = w, +w,.
V(F) e 387060°606% w, 58050 w, & 30t &2°080°020000D L(w, U W,) = wy + 1w,
&R DIHod. | |
‘Or
Show that union of two subspaces is a subspace iff one is contained in the other,
G0 GrotTere SINPSsN  GI0BTURn sEE0s 688 EY 08 &S5 kR 635%55

0% DOIIHIDH @R HISod,

Ifw, and  w, are two subspaces of FDVS  V(F)  then show that

dim(w, 4 ty) = dimw, + dim 10, —d]m(u,l A 10,) -

VIE) i 5828 58550 0ot OdSien 10, B0 W, e Boh éo»oesm 00D

dim(o, 4 w,) = dim w, + dimu, - (Iun(u,1 M 1y) OO wrdod.

Or
Show that any two bases of FDVS must hing game number of elements,

K D826 H05HI) HOFohonEH) k) by Bodtd eproreSD Suresee Sopg BEreshn ©d

(ars one )
2

wItdod.
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=

Find T'(x,y.2) where T : R® - R is defined by T(1,1,1) = 3,7(0,1,-2) = 1,7(0,0,1) = 2.
TR - R 20 T(L1Y) = 3,7(0,1,-2) = 1,7(0,0,]) = 21 d8d% T(x, y,2) D0 808 0d.

Or
State and prove Rank-nullity theorem.
§73- 3rRgT ToTER) AEgD0D AETBOBOG.
6 -2 2
Find eigen roots and corresponding eigen vectors of the matrix A =|-2 3 -1|.
2 -1 3

D 3138 BoX); DR Dareren A0 ARG $B%e SowgHind ERRTHHL.

Or
State and prove Cayley-Hamilton theorem.

Cavley-Hamilton theorem &0 985209 DETD0D0C.

State and prove Cauchy-Schwartz inequality.
Cauchy-Schwartz e9037°80680 d85D0D DETH0Hok.

Or

Define orthogonal set and orthonormal set. Show that in an inner product space any
or\:honormal set of vectors is linearly independent.

o0z 338010 eorPeon JBOOR VELIOD, eﬂoédwoéovéoésx) ©02ry) ©02) 8T IS weF
FrBoTed 99 37508,
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PRI YEAR BLA/B.Se. (CBCS) DEGREE EXAMINATION, SEPTEMBER 2022.
FOURTH SEMESTER

Mathematics
Paper IV = REAL ANALYSIS
(w.e.f. 2020-21 Admitted Batch)

Time : Three hours Maximum : 75 marks

(No additional sheet will be supplied)

SECTION A — (5 x 5 = 25 marks)

Answer any FIVE questions.
Each question carries 5 marks.

JBD D) 5405 SATEEHHB0e FroSw.
(59 (5% 5 Somdoye0.

1. Test the convergence of Z(

JnTHF]

) FBoo¥), ePRBEat 568901080,

@

2. Test the convergence of Z(l + 1) .
=\ n
2(1 - -1-) Bed B, St 58800B58w.
n

n=1

1-cosx

3.  Examine the continuity of the function f(x) = ———,x#0,f/(0) =1 at x =0.
: x

Cos X

f(x) = li;-@— ; x# 0 50805 £(0) = 1Fokisn Eo), @280 x = 05 5030508,

iy

4.  Discuss the continuity of the function [ defined by f(x) = 1'“' — il a0 f(x)=1 if
e "

x=0.

xpllz '

[G) =i x#0, f(x)=1, x=0 m dYDodRdd Fhdbin / B, et

K30 uﬁ'_)o:f)o&.

v a1
5. Show that f(x) = x tan '—t— when ¥ # 0 and f(0) = 0 is not derivable nt. x = 0,

v 1 _
x=0 8 [(x) = xtan ’-; b a0 00t £(0) = 0 SHabEw ebEedaho 52 e Bod.
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10.

11.

12.

State and prove Lagrange’s mean value theorem.

BoymE SRS DenSe VTSR AYGHCD DETDodod

} then compute U(P, /), L(P, ) and W(P,[).

} ©o0s [O.l] D UL, N LP, ) DBty W(P, f) devded

wllo

If f(x) =2x -1 on [01] and P = {0,%

wltc

f(x) = 2 —1 S0Ba%» P = {%

L0000,
b 5
If f: [a b] — R is a bounded function then show that If(.\')d.\‘ < If(.t)d.r.
. s b b
f :[ab] - R 562 SBocaw eond [ f(x)dx < [ f(x)dx 02 28r-dodod.

Verify first mean value theorem on [— l.l] for the functions f(x) = e, g(x) = x.

f(x) =%, g(x) = x SDapre [-11] eodssn  Jodd v deode (Shrrtedo)

RETOBHND $8390%04.
1 1
If f(x)=—— and considering the integral I dx then show that
l1+x O1+:c
1 1 1 -
e +— | =log2
nI-J’tw[:n+l+n+2+ +2n] .
1
1 5 1

= dx SarEedrr 38K~ Lt i+ — | =log2
f(x) = 7 (FBoabn £1+x SR R n—m[n+1 — et 2n} 0g
@ ETDOVOE.

SECTION B — (5 x 10 = 50 marks)

_ Answer ALL questions.
Each question carries 10 marks.

| o) [$HoH SHrEHves Erabud.
56 [58% 10 rdoen.
State and prove D-Alenbert’s ratio test.
G-usonh DG S8 DgR0d DETDOWBL.
Or

. _1\2-1
Test for absolutely convergence or conditionally convergence of ZL :
n

_1\n-1 .
T 50 S0, S0y emsssso B¢ ways sansmsm 56800508,

5 : ~ (2RS 46114
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16.

18.

19.

20.

N . . N
State and prove Intermediate value theorem of continuty.

o

SRS DGR Qarreyg ?ot:goé:).))m QD0 AETTDORDW.

Or
Prove that every uniformly continuous function is continuous. But converse

1s not true.

RS REG N &)38'3?6&:6.», ea:)&a:é&ém @ JrHRw. 89 .D‘:desdba’na D2OSTHHI0BE, o aTraN

Fé‘.{\ngo:‘)o&.

State and prove Rolle’s mean value theorem.
5°S) D05 Bare drrowiw AP0 DErDoBOd.

Or

. 1.
Find the value of ‘C’ by Cauchy’s mean value theorem for f(x) = ~:— and g(x) = = in [a b]

2
where O < a < b.
1

2

f0) ==, gx) == S3oasre [a b], 0 < a < b §Adgroo Mod ‘C’ Dews SRR"H0s.
X -

2
, 11
Show that f(x) = 3x +1 is integrable on [l 2] and I(3x + 1)Mdx = =

1 2] eoBssn » flx) =8x+1 SIrEed e@d Brd, SoBd J’(3x+1)dx

DBTDOVOG.
. Or

=% o0 &)

If f- [a b] - Ris monotonoc on [a b] then prove that f is integrable on [a b]
f:[ab] > R 580090 [a b] &° 08 8o @ond [a b] 20& $3T5edoho @D AErDOBOE.

Evaluate Lt Z

Ltz

n+r

= &0 DG0H0k.

Or _
State and prove fiindamental theorem of Integral Calculus.
BAEeD (@68 Lot 8% Sorre ?o%voé:mm DEDOD :J&P?ao:ﬁo':m.
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THREE YEAR B.A./ B.Sc. (CBCS) DEGREE EXAMINATION, SEPTEMBER 2022.
SECOND SEMESTER

Mathematics
Paper II — THREE DIMENSIONAL ANALYTICAL SOLID GEOMETRY
' (w.e.f. 2020-21 Admitted batch)

Time : Three hours Maximum : 75 marks

(No additional sheet will be supplied)

SECTION A — (b x 5 = 25 marks)
Answer any FIVE questions.

Each question carries 5 marks.
- D0 2t (330 SHTEERE0es Erafvn.
D8 9% 5 2rdoy,e0.
1.  Find the equation to plane passing through. (1,—2,4), (3,—4,5) and perpendicular to the plane
x+2y+2z=95
(1,-2,4),(3,-4,5) Dot Mo 2B x+2y+22 =5 Herd8 LOWOIT &) B0 HWEBEZVD
E2087,08.

2. Find the bisecting plane of the acute angle between the planes
3x-2y-62+2=0, -2x+y-2z-2=0

3x-2y-6z+2=0, —2x+y-22-2=0 dero S Ko oS RN @E), IBWOoED
Bz E§Y08.

3.  Find in symmetric form the equations of the line x + y +z +1=0=4x+y -2z + 2.

x+y+z+1=0=4dx+y-2z+2 eﬁ'&a)ggaatgé Ero506° $B088E0 B8 0d.

xX=2 _ 3’-2=z+1

D) 3 lies in the plane 5x+2y-32-17=0.

4. Show that the line

- -2 z+1 -
x12._.3’2 == & 09 5x+2y—3z~17=0636.’900556:)4653&7".)0&.

5.  Find equation to the sphere through (0,0,0), (3,0,0) (0,b,0), (0,0,¢)
(010)0); (81010)’ (Oiblo)l (0,0,C) fﬁot‘.? M} Ksﬁo x)ingdeam) g:))gst&.
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10.

11.

12

Find the radius of the circle x* + 3?4 22 o, . 4y-62-2=0,2=0.
2 2, .2 o i
Xy 42" -2x+4y-62-2=0,z= 5B EEETE) B 00w BB Tggo §m§‘boc‘1.

Find the radical plane of the spheres x2+y 4z +4x-2y+2:+6=0 and

x2+y2+zz+2x—4y-2:+6=0'
2 2 :
Xy 42+ —2y+2246=0 SoBagpy 4y +si+2x-4y-2:+6=0 ed Ao

Boredetn HduEENn $M08%,08.

Find the equation of the cone whose vertex is (1,1,0) and whose guiding curve 1s
y=0x2+22=4.

352500 (1,1,0) 980K g8 y = 0, 2% + 2% = 4 1y G oaud) BRI 808702

Find the enveloping cone of the sphere x*+y”+ 2% _9x+4z-1=0 with its vertex at the

origin O(0,0, 0).

Sure Dot 0(0,0, 0) 58 Haw dod, ¥ +y" +z7-2x+dz-1=0 o R*200%0 3)8)0d

23258 EORAKVR) ) Bogwy EE708.

Find the equation of the reciprocal cone to the cone 3x%+4y® +52* +2yz+4zx +6xy = 0.

Sx? + 4y® + 527 + 2yz + 4zx + 6xy = 0 00 FogHDD 96555 $090%) HEEGEIIN E0ET 0.

SECTION B — (5 x 10 = 50 marks)

Answer ALL the questions.
Each question carries 10 marks.

&) HEHOD DATEERRO) [FPO50A0.
58 [FH0 10 S8y,

e is at a constant distance ‘P’ from the origin and meets the axes in A, B and
triod of the triangle AABC is x24+y 2422 =9p.

& P B80St dotr dSsTEroR A, B 9080t C o 33

A variable plan
C. Show that the locus of the cen

2.E JEBOE [TreD0E0) M0 Dg@’
C Gy o@wrsin 608, B0ttt &7t 4y 427 =9p™ e Sriod

Or

2* *12yz“6zx+4xy+5"+10y—15z+6 — 0 represents a pair of
between them.

10y-152+6 =0 5208800 Dot P0BS BOOW

PodotrRB. AAB

Show that x*+4y°+9
parallel planes and find the distance
x4 dy? 4927 ~12yz —Bax + 4y TOTF

RI9R9060 BrSod SoBdby T & 00wl K508 od.
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16.

17.

18,

Find the image of the point (L3, in the plane 2v - v+ 243 =0,

-

y 108 v ] 2 ¢ N
SX=)¥Y+3 + O = 0 S0 Qoos \1‘\\ Q\ \.:‘\\\\Q\ \\\\\, '\\'3:\\\.\:.\ a0 \\\‘§ \ K\-‘.

Or
X yv-2 -3 v-2 ¥-3 -4
Show that the lines = -l and —— == TR are coplanar. Find the
~ O : o B N}

» S — - Q N 3 -
x-1_¥-2 -8 x-2 v-3 -4 sl -
—= = 3 — = = AW ABTATTAD N0 ROS
.

-— 3 4 O .1 9

N

?_4

APIPE DoAY FR0SH,0d dato T DoE A& sodw RS ed.
~

Find the equation to the sphere, passing through the points (L-4.31(1-5.21(1,-3,0) and
centre lies on the plane x+ ¥ +:=0.

(1.—¢ 3)(1-3.2) (1-3.0) Dodbde oS U™ A ToAw v+ y+2 =0 Sodw P Ao RN

Or
If r,,r, are the radii of the two orthogonal spheres, then show that the radius of the circle of

. s T
their intersection 18 ———— -
\ rl- + T

rLn e 80 Aivro Tgoond, Y & Apd 9530 TR /:__ &R ArSod.
l el B

Find the limiting points of the coaxial  system of the  spheres

2+ 32 422 - 200+ 30y —40: +29+ 4 (Qx - 3y + 42) = 0.
x4y 428 - 200 +30y 402 +29+ 2 v -3y + 42) =0 SRS FTomnd HoEBain savdst
S0 REI0E 038 DofPes S8 0d.

Or

N _ 43) and guiding curve
Find the equation of the cone whoge vertex ! O

s

Ix* 42y =06, y+2=0.
no&\) ‘\\h\SC\;.\R\\) \;“\30\-‘0(‘

(5,4,3) 8o 3x° +2y* =6,y 42 = ( Uﬁaw.plsomm"‘

—— m me
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19.

20.

2
Prove that the cones ax® + by* +¢2° = 0and X o= +Z- = 0are reciprocal.
e

P »

ax?® + by* 12 =0 o BOWJ) &mgb 95, H0a0) _‘_:.+lb_+fc— =0 @9 oS0l
a

Or
Find the equation to the right circular cone whose vertex (2,-3,5) axis PQ which makes equal
angles with the axes and semi-vertical angle is 30°
(2-35) 3gS00rmur, 30° ATY S'msony KOR &%) FogwR) @Y, BKW PQ A sFiwes’
S8R 50 35_\3. & BOQLY) BE), SHo¥Sess K08 1,06

!
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