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The figures in the margin indicate full marks
for the questions.

Answer either in English or in Assamese.

1. Choose the correct option for each of the
following multiple choice questions: 1x8:8

qE< {q <lqAg.e"- a$lafi< dG(fi< tsq S-€<Ltr {R
€Bre<t z

(i) Let K be a subfield of a field F. Then

sKt Eh, 6iFGI F< K qbt u'l6$q r mfrxt-
(a) K is a vector space over F

K, csq F< rg"f<rs qs ?Efts Q|{

(b) F is a vector space over K

R tretffiq K< sq<tro .qs ?ERrs RFr

[Turn over



(c) F is not a vector space over K

F, €erc*O f< seftio ?Kfa-S qlq T{{

(d) F is not a vector space oler F

F, ffiq F< seFrs ?Kt+-s q1q q-q{ 
r

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

for any two .subspaces W, and W, of V.

qs1 qfi, csq F{ €ef<\o V €s ?<t+s Ef{ t"

N&il yq fr.caFfcil Ktl ?.{Rs €+qn wr qts
W2< <lK

(a) W, U W, is again a subspace of V

w, u w2, v< qs ?<Rs €+qq

(b) W, A W, may not be a subspace of V

W, o W2,V< ,{+' ?<[+s €"fqd q'<lo 'fl6{

(c) W, n W, is always a subspace of V

W, A W, ,V< qtrl$ €s ?<[+-s E+qq
'(d) 

W, U W, is a subspace of V if W, G
Wror W2 C Wr

W, U W,, V{ .4s ?<lts €"rqn q? {fr
W,4Wr{WrGW,

7/3 (Sem 6) MAT 1 (2)

(iii) Let V be a finite dimensional vector space

over a field F. Then

+qt aF V, csg F< sef<s 'gs {'fiq {lqf< ffi-$
EF I Csc{'t-

(a) there is one and only one basis for V

V< .qDt qf$ {fq ,qilrq Vft qlcq,

(b) there exist more than one basis with each

basis having distinct number of elements ,

Yq ,q+.tRs gR vnq Rc<lT{ cfrryq<"ut
eFf rt<f ?iq?F,

(c) there exist more than one basis with
exactly the same number of elements,

Yq .aotft-s Vfr qtq fir<F< ffiE'q<"nt

'K€"I{ qTFI,

(d) there exists a basis with infinite number
of elements.

v< qbt vfr wq ql< 6f{""Mqqr \ryfin I

(iv) Let V be any vector space over a field F and

S, T be any two subsets of V. Then

{<t qq, csEi F< s{<t\5 V ere -c<i<ro EI;I q<F

s, T v< fr*q dil €qq(qG I rsB{t-
(a) L(S u r) s L(S) + L(r)
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(b) L(S u r) r L(S) + L(r)

(c) L(S u T) = L(s) + L(T)

(d) L(S n T) = L(S) + L(T)

(v) If W, and W, are any two subspaces of a

finite dimensional vector space V(F) over a

field F, then

qfr P csEf{ sq<s €s mqs Et;l V(F)< Wr

qFF w2 RtT'lGrt Kb'r ?<Rs €'rq];[, recs

(a) dim (W, + Wr) > dim W, + dim W2 -
dim (W, n Wr)

(b) dim (W, + Wr) < dim W, + dim W, +
dim (W, u Wr)

(c) dim (W, + Wr) : dim W, + dim W" +
dim (Wr u W2)

(d) dim (W, + Wr) : dim W, + dim W, -
dim (Wr n W2)

(vi) {f n vectors span a vector space V containing
r linearly independent vectors, then

r {(qlr$ fu< q-sq Nw<Tg q$ kf+s
Elq V$ nDt rewcq Hq-+glc< fu{ TR6q

.qbt s?FE g6p[ q, : f(z): u(X, y; + iv (x, y)
r<rdRs cqrd<

(a) necessary not suffrcient,

ercrfqfr{, ft-g e;{'g aqs,

(b) sufficient, not necessary

"ffg, fte efcrfqfts q-qs,

(c) both necessary and sufficient,

elmfqfri, E lcs "ffig,
(d) neither necessary nor sufficient.

aC-q*TfiTs qq$, "ffigrg {<3 r

(viii) Let f(z) be analytic in a region bounded by
two simple closed curves C and C,, where
Cr lies inside C. Then

rt{t {h, f(z) Ft q<-qslL< Ts <@ c qFF cr<
qKt \qf<q cscrir ?<rsfr-s cqrd ,qbt qtrq rFF[,
qb C;, C< \flsgtf r csF*t-

(vii)For a complex
iv (x, y) to be

function w : f(z) : u(x,y) +
analytic, the conditions

du 0v du 0v. ^ =;- and r-: - areox oy oy ox

du 0v 0u 0v
<[c< ;- =:- qFF ;- =;- 5g qDr-oxdydyoxq

(a) r>n
(c) r<n
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(b) r)n
(d) r(n
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(c) $ f(z)dz: $rg1ar:zn-cl

(d) {, r{r1d, : {r1{r)a,

2. (a) Attempt 'any two parts of the followin-S:.
2x2:4

sqq R.cs'ftiTt qbt vi-n €w €ffiE cuBl o-{t s

(i) Let V(F) be a vector space over a field
F. IfO and I denote the zeros ofF and

V respectively, then prove that

a0:6andOcr:6 Va€F,yaeV
6sEr Fr \eeKs V(F) qe ?Efds Et4 rKt

qq t qfr O qs 6 qq|rqcx 6sq F qFF

?ERs qd v(F)< 't{ Es, cs(s q\Fi s-<t

6{-

aO=6 qts O cr: 6 Va€ F, Vc eV
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(a) $rp1ar, $rg1a,-c "t, /,
i

f(b) + f@)dz< $rg1a,C .C,

(ii) If W, and W, be two subsPaces 6f a

vector space V(F) then Prove that

W, * Wr: {w, + wrlw, e W,, w, e Wr}
is a sqbspace of V(F).

Wr qt+ Wrebt H+$ qF V(F)q KA ?<ft-s

s"rqn E@ qnt't GI 6{-
' Wr *Wr:{wr +wrlw, e W,,w, e Wr}

s v(F)< Fr ?KR-s €"rqq ek I

(iii) Express, if possible, the vector (1, 3, 2)

as a linear combination of the vectors

(1, 7, -8) and (2, l, -1) in the vector

space tRt (tR).

qs< qtn ?Kft-$ El4 tR3 (tR)a (1,3,2)
NE-<rtls (1, -7,.-8) qlS (2, 1, -l)

1bK ?<Rc csiF RFrc"] q<FP:t +Ef I

(b) Attempt any four parts of the following:
2x4:8

sE<{ fimra.t D'rffit q('K Bs< fi"fi o-qt a

(i) Using the definition of exponential

function .z _ 
"x+iy 

: .x (cos y + i sin y)

establish that e"r'et2: e't*t2

where Z, = X,* i! r, zz: X, * iY, are

two complex numbers and e 
. 
is

Euler's number.

any
the
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qfrE q("fFr <lc< W-fiT TdFl"t q(w.'t (v) Applying Cauchy's theorem

sz - sx+iY: e* (cos y + i sin y) <ueru *
d&.h sil c{, e'r'e'z-e\+Lz i, compute f,f1r;d,
{b z, : X,* iyr, zr: X, * iY, frCOfm 1bt
*FE q$ri ooFF e w',r*u q(qn H'::rj|:'r1l: rt.t-52 

+ 2i and c is

(ii) Evaluate (rH BR€RI) ffi< €q"fi' erc-{rrr sR f r1r;or< m
lim (22+3)(z-l) BRs<t, <b f(z) : z3 - iz2-52+ 2i qfs

z-+-2i -2 /z--22+4 Ccs lzl : 1 nss Tql{l

(iii) Find all points of discontinuity for the
function. 

ts of discontinuif (vi) Using cauchy's rntegral formula, find

qFq rq-d-cGn qrrr-qcrn KTq{ t<-{, frqT f e' )-| 

-QL

Jc z-2crtr

'f(z)=--"^t 
^ ,2 € a if c is the circle lz'l:3

zz +22+2 ' - ffi< qnr$E qo-< erc-u.,-calc<

(iv) Compute f/(z) at z: -1 from definition t e' dzl ql{ GR\e<t,
if f(z) : 23-22 E z-2
qqw'Fr q<rt f(z) : z3-22 4 F-q{&< {b Cc{ lg. lrl:3 o fir6t +-c<r

z - -l Rqo f/(z) fr€ +-qt r
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3. (a) Attempt any four parts of the following :

5x4:20

v-am frcs'tffit FIffit qq-Fr €w frft mt s

(i) Show that Vr(tR) : {(x, y) lx, y € IR}

is a vector space over [R with respect to

the addition and scalar multiplication

defined respectively as follows-

cnls<t m, Vr([R) : {(x, y) lx, y e tR}ct

6sq [R < rg"Fs q<r ffis qq frct1 $-c<

{b re*.{ c{t t qFF csEl<< ,lsf{ q(w.t
' Tcfl@cr frcRlB <?K6t qlrKctrr$ tecq-

(x,, yr)+(x.,, yr) : (x,+ x,, y i yz),

c(x, y) : (cx, cy), (x' yy), (x' yr), (x, y)

€Vr(tR) celR,

where [R denotes the set of real numbers.

(ii) Define linear span L(S) of a non-empty

subset S of a vector space V(F). Prove that

L(S) is a subspace of V(F).

f<R-s Rfi v(F)q qRw qiqG S< ?<{t"$ R-sK

L(S)< n<et qliKcoKl r ffiq ffil cr, L(S),

V(F)< €<5 ?<f{-$ €"rqn r
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(iii) Show that the three vectors (1, 1, -l),
(2, -3, 5).and (-2, 1,4) of the vector space

[R3 over [R are linearly independent.

6F$3<t C{ C4FE IR< sq-<io q(g'l-<q ?<Fm El4

tR3Ewsff (1, 1, -l), (2, -3, 5) qrs (-2, 1, 4)

pgr{ Fffif ffi{4ion< :qv.qt

(iv) Explain the terms basis and dimension of a

vector space V over a field F. Examine if
the vectors (1, l, -l), (2, -3, 5) and (-2, l, 4)

form a basis for the veitor space IR3 (tR)' tR

being the field of real numbers.

cs-q F< \e{<s qs kf+s Eld V< gR vt+ qlqK

{K"[ TqR frq I

tR'(tR) ?KRs Er;r< (1, 1, -1), (2, -3,5) qFF

(-2,1, 4) rew< GffiR qA Vfr 1uIxrl eRst

ffiY <b, IR {E <ls< qi"BFr csq I

(v) Determine all eigenvalues and eigenvectors

of the matrix

I-s 41A=l I

Lr 2)

6n-q-ss "=[i i]- y*" qwotq rF

q+ qrQCan Ngi< frciri 6'11
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(vi) Verify Cayley-Hamilton theorem for the
square matrix

[r 21A=l_, 
" I 

and hence compute A-r.
L_I J]

ft21
<5f 6fiq$s o = 

L_l 3lu 
qlr< m?R-cqfr-s{

$aoxqr< .rqT <s-{t qts ?n< +<t A-rBhrs<t r

(b) Attempt any two parts of the following:
5 x2:10

sqq frc$tcilr tfi q<.r< €-q< fifs o-qr g

(i) Prove that if f(z) is integrable along a
rectifiable curve C of length L and if
there exists a positive number M such
that lf(z)l S M on C, then

Ir61a' <ML

L ffiTg \ils q$Tfrs<.rcqt5b. .{\FlFr <E;
Cm ebt v{{ f(z) qrfsFrcrirf {rE ql+
c< >rccot RA< m<u qfr eil <.ilvs q(<ll
M efl-cs {t6o lf(z) I S M, cscs s{t.l s-{t
c{o

Irgla'
(12)7/3 (Sem 6) MAT I
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(ii) If f(z) is analytic in a simply connected

region R, prove that

b

I f14 a, is independent of the Path

a

joining any two points a and b in R.

ebt qqEvfc< q(Tg FFq R qs qbt T-,irq

f(z) t<cfR+ q?n a$q $-{l c{ pE fr-5q;6a1

O fi-{. a el<P b qrcrtfr 3P-s scFs I

b

f(z) dzE ${ fidsfrE ;q-S 
1

(iii) Evaluatc :

2-i

J (lxv+iy2) dz along the straight line

i

x+y_l : o

I
a

x+y-l: a aqa6q5E

qt{ Sfrs<t r

(3xy+iy2) dzq
2-i

J
i



4. Let U and V be vector spaces over a field F.
Define linear transformations

T,: U+V and Tr: LI +V
Prove that the mappings T, * T, : U -+ V given
by (T, + T2)(x):T,(x) + Tr(x) and cT : U + V
given by (cT) (x): c(T(x)) for x e U and c e F
are also linear transformations. 2+4+4:10

<-<t qEt csEr F< €ei-<E U \TlK; V Kbl ?<ldo qn r

T, : U -+ V qFp T, : U - y frc+]-6a1 1bt am-+
T.'flg<t tt ffiq $-$ cT,

T, * T, : U -+ V lb (T, + T,)(x):T, (x) + Tr(x)

ql+ cT : U -+ V {b (cT) (x) : c(T(x)),

x e U qFp c € F r-G.f{ lbte H{-+ s?ils<r6t I

Or/q{<t

Show that the mapping

T : V, (R) -+ %(lR) defined by

T : (a, b):(a*b, a-b,b)

is a linear transformation. Find also the range
space R(T) and null space N(T) where [Q is the
field of real numbers.
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5.

6n{€<l crr,

T : vr(fR) -+ vr([R) {"u T : (a, b) : (a + b,
a-b, b) rF.q-dtDf qbi ?<fi-s q'tlg.{q I E fN qqfs"{q

1q qRrm El{ R(T) qts Tni Et{ N(T) €Rre<t, qb
tR {E <ls< q("fK csci I

What are the elementary row transformations of
a matrix A ? Applying elementary row or column
transformations reduce the matrix A to its normal
form where 3+7:10

ett ffi-a-ssA< ffifrs ft r ffiR"o
ffi qqa ss- {'lts<{q qTtq sR ffic.r+w Ao
dq|:Il.'l qfSFs q-S'l.t Sil {\5

A-

23-1-l
l-l-2-4
3 I 3-2
6 3 0-7

Or/q{<t

Define range space R(T) and null space N(T) of
a linear transformation T : U(F) -+ V(F)

Where U(F) and V(F) are vector spaces over a
field F. Prove that R(T) is a subspace of V and
N(T) is a subspace of U. 1+1+4+4:19



q<s ?<ffs r4tsrq T : U(F) -+ V(F)< ay5q qRq<

Eld R(T) ql$ wRtq N(T)< q(Er qtrKctrKt {b
U(F) qls V(F), 6Ei F< rgq-<s Ft ?<R-+ qtq r

s$q $-{ c{ R(T) qt$ N(T) qcq v(F) qK; u(F)<
t<Rs €+qn r

6. State and prove the conditions necessary for a
complex function w: f(z) to be analytic.

Hence show that for a complex analytic function
w : u(x, y) + iv(x, y), if u(x, y) and v(x, y)
possess all continuous second partial derivatives
then they also satisff the T,aplace's equation.

*FE TdFr w : f(z)krd*s 6qrd<r ;.il*
Fffi €rs{ T-{tqt$ qRr<'iE-{ anFI qtst*{6uRrt tE3Fr
?l<t 6q'{€$ c{ qbt qFq ?<GfR-$ TaFr w:u(x, y)
+ iv(x, y) T csq\o <fr u(x, y) qFF v(x, y)<
qtrRm< fieT qt$rs qiratq qR@{ q-r Nrs
.{Ecqrc< EtstDk q'fr-sE 6q fin pp 

'
Ori qql<l

Prove that the function u :2x(1-y) is harmonic.
Find a function v such that

f(z):u*ivisanalytic.
Also express (z) in terms of z.
qflq sil c{ u:2x(1-t1 q-q-+ebt qrqq I Tffr v
R€ n<t <l-re (z) : u * i't,' fq64fr.E E-{ I qtfrc
(z)o 2to ffifi q3f 

1

7/3 (Sem 6) MAT 1 (16)


