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SECTION A — (5 » 5 = 25 marks)

Answer any FIVE questions.
Each question carries 5 marks.

O30 D& (S SArerdine Eau.
B0 [5H 5 Sty e.

Define Linear span of a set. Show that L(S) is subspace of V.

5200 @k, aver DB A5oSd. L(S) eI V &' 630b0din 0 Irdod.

Prove that intersection of any two subspaces is also a subspace.
Both a2roBTUENE Bk}, J)EHAN e &2roboPhin 8 3red.

Show that {(1,0,0),(1,1,0),(1,1,1) } is a basis of C*(C).
{(1,0,0),(1,1,0),(1,1,1) } 02038 C*(C) G}, &55an e drdod.

Let V(F) be FDVS and S={a,,a,,...a, } is a L.I. subset of V. Then show that either S
itself a basis of Vor S can be extended to form a basis of V.
V(F) eos8 56208 363rn 3850800 (FDVS) 28aty S={a,,a,,...a, } €238 V &

poe AgBolBy AP vand S eDIB ety ePtood 8o oad V auY), egrdor
2380338 &0 “rdod.
T : V3(R) - Va(R) is defined by T'(x,y,2)=(x-y,x~2). S.T. T'is a linear transformation.

T:V3(R) > Vo(R) 5 T(x,y.2) = (x-y,x—2) I™ 25000 T I8 20238383 &d Srdod.

If U(F) and V(F) are two vectorspaces and T :U = V isa L.T. Then show that null space
N(T) is a subspace of U(F).
U(F) $0B0snV(F) e Botd 87obooen HBanT :U - V 28 3dab 3638xreand

1.1'3'5065533 N(T) 0058 U(F) % &2080¥20 &2 S0k,



=1

10.

11.

12,

2
4
6

Reduce the matrix A = to Behelon form and henee find its rank.

19 = =
S W

2 Am@¥ Echelon form £ 88y, §%30 889,08,

Solve : x, + 2%, + %y =2, 3%, +x, = 2%, =1, dx; =3x, =x, =3, 2x, + 4x, 4 2x, = 1.

QMDMO&O&.
-9 0 - 1« D -
Prove that S = [l—".—:][g—l.f—)[g,:,-—l is an orthonormal set in J* with
3'3 "3 /{3°3 '3){33 3
standard inner product.

1 -2 =-2)(2 -1 2)(2 2 -1
S {[E'T-?]-(a-?s}(a-5-—3")} o938 1* 6% (5 coblyse byxs cordsen
PO @D Wrbok.

State and prove triangle inequality in L.P.S. V(F).
LP.S. V(F) &° triangle inequalily d d8520d MErdodod.

SECTION B — (56 x 10 = 50 marks)
Answer ALL questions.

Each question carries 10 marks.

o) (590 SArErdhinen Eraluiw.
58 595 10 S8y,
State and prove N —S condition for non-empty subset W of a vectorspace is a subspace

V(F).
V(F) o S6T0B0U0e0, 1rdgss 45908 W e dmosodsn sHcwl ebis, So

N — 8 dafhsres 285200 A¥rraoSos.
Or

If w, and w, are two subspaces of V(F) then show that L(wy vwy) =w, +w,.

V(F) $S8Toboisne 1w, w; © B0k aobodanm eond L(w Uw,)=w, +wy ©
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13.

14.

16.

18.

19.

20.

Show that any two basis of FVDS must have same number of elements.
L8 DBVY SBArHY SETOBCTIL g, J 3o srcesd Jrose oy SArI20 ©d
Arsod.

Or
Let W, and W, are two subspaces of R' given by W= {(a,b,c,d)/b-2c+d = 0}
W, ={(a,b,c.d)a=d,b=2c ). Find the basis and remain of 1}, Ws, W; V3 and hence find
dim(IV; + W)
W, R'&* [ol1~4) &dr080°0eD. W= {(a,bc,d)/b-2c+d = 0]
W, ={(a,b,c,d)/a=d,b=2c ) ©oxd W, Wy, W, A1, © egrd 081w 383reres dim(1¥; + W)

&R dewd g:&:&'bod.

15.

State and prc'wé Rank-nullity theorem.
'8 2ri5er Drosrd) DgHod AEFDOB0S.

Or
If 7: V,(R) = V4(R) is L.T. defined by T(a,b,c,d)=(a-b+c+d, a+2c-d, a+b+3c-3d)
for a,b,c,d e R verify p(T)+0v(T)=dimVy(R). :

T:Vy(R) - Vy(R) oo axver 583858 T(a,b,c,d)=(a-b+c+d,a+2¢-d,a+b+3c-3d)m
08508 a,b,c,de R p(T)+v(T)=dimV,(R) % 385rT0l.

6 -2 2
Find Eigen values and eigen vectorsof A =|-2 3 -1|.
2 -1 3

D AOE Bk}, erEBY Dend0 208K ErEAE AMBED SRR,

Or
State and prove Cayley-Hamilton theorem.
Cayley-Hamilton theorem # D802 dErdodod.

State and prove Cauchy-Schwartz inequality.

Cauchy-Schwartz 335365 285000 VEIrDoS0E.
Or

State and prove Bessel's inequality.

Bessel's inequality % d8gdod dErDov0s.
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SECTION A — (5 x 5 =25 marks)
Answer any FIVE questions.
Each question carries 5 marks.
I3 2% FHos I3rprdnen Eraina.
B8 (S5 5 o,

1. Test the conlvcrgence of Z(Jn +1- 'J;L.)
n=1

i(«/n 1 - /) Bed Bk, et 56500835,

- n
n
2.  Test the convergence of -—) ;
' nz,; (n +1

2

i(-L] Be3 @Y, ePstns 56500k,

m\n+1

3.  Show that the function designed by f(x)=x" sinl; x#0 and f(0)=0 is continuous at
x .

x=0.
(x):xzsinl; x#20 HB8cai» f(0)=1rF Ko Fahin x = 038 @a9y)0 epood «d
x L o n)nl

dErd0S0E.
x ellx
4. Discuss the continuity of the function f(:c)=1 o= if x#0 and f(x)=1 if x=0;
+e
f(x)=1. :

2 Boanan x =0 3¢ ©3y90 eits’, Bor 2380iobw.

5. State and prove Lagrange's mean value theorem,
Boyrd Sy dendo DFroorR) dYsod, AErVoSA.
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6. Verify Roll's theorem for f(x) =cosx in [z, H7]
J(x) = cosx (Foahsodo [7, 57] P 68 dggosdn )dsBodbn.

1]

If f(x)=x" on [0_. 1 ]nnd !’:{{),«-ll-.z;-.:::—.l } then compute U(P,f) and L(P.,[).

-1
.

—|IO

f(x) =x* 2o8akn P ={ -1; -g.l } e a0ys (Sdatray [0, 1] 2 8205703 U(P,f) Bai

L(P,[) 55R 0.

) b
8. Iff: [ ab ]—) R is a bounded function then show that If(x)dx < I/(.t)dx.

b )
f:[a b]> R 562 Shoobian wand If(.t)dx < J'/(x)dx @D AETDH0B0E.

9. Prove that —-< —— by Integral calculus.
! %
1
RATEeD 550 0a L & j’ ! =% Svdod.
Jl x*
10. If J, geR [a b] and prove that f+geR[ab] and

TU + £)(x) (dx) = jl(-f)d-f + Tg(x) dx

b b ]
f/,geR[ab) eavd f+geR[ab] 8ot jmg)(x)(dx):jf(x)dx+jg(x)dx
008 & Ardod.

SECTION B — (5 x 10 = 50 marks)

Answer ALL questions.
Each question carries 10 marks.

o) $HoD SArerHive Erain.
98 (5% 10 Ardyen.

D"

11. Test for absolutely convergence or conditionally convergence of =
n°+1

n.

. )

n®+1

n @8, S0J7E LPIEBH BE P9y wPIGEED 582doB0d.

Or
12. State and prove D-Alembert’s ratio test.

G-esonb PR I65 AG50D AEFDoTH. ,
) A 2 RS 46114
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15,

16.

17
i.

18.

State and prove Intermediate value theorem of eantinunty,

LDEROP W 2are; LIeAILW D203 SArloniwn,

Or
Jx)=29.1 ifxsl I
Determine the constants @, b so that the function defined by ax*eb f l<x<d | is
SxeZ2aif x23 J

continuous everywhere.

J(x)=2x41 ifxsl
ax’+b ifl<x<3 } m 2&000% Fhaban o335y ead o, b 27070

S5x+20if x=3
EXoRHod.

x(eV* =eV")

€ e ) if x20and f(x)=0if x=0

Discuss the differentiability at x =0 of f(x)=
D Faban @ng), e25edabo x =0 35 350302,

Or
State and prove Cauchy’s mean value theorem

£ 204530 deud Depodiw DE5000 HArDoS0S.

itf:[a b]>Ris monotonic on | a b ] then prove that f is integrableon [a & ]
j:[n b]o R Sdavo [a b] D 25°8p0 eand (e b D/ Shatan Idrfedbabo
8 Jrdod.

Or

2

Show that f(x) =cosx isintegrable on [ 0, ; ] and Ims: dr=1.
= 0

=2

f(x) =cosx Lﬁ)dbo[o - ]h)dwgokoﬁw&;pmamﬁm Icos:rdx=1 @ 3ol
o

;

ta|
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19. Show that Lt [l-rw 1 + 1 '+...+-:—l— = log 3.
n—>won n+l n+2 3n
Lt '
l+ . + 1 +...+i = log 3 e WSS,
n—wln n+l n+2 3n
Or

20. State and prove fundamental theorem of Integral Calculus.

S5 Eeisisn Gk, 65208 drroso B fure HErossnty (55909, DETFHORIDL.
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