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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

woiq 92 AR AHRER SN wa BeIn! iR
Sfered 3 |

(i) Let K be a subfield of a field F. Then
gl Tel, (%@ FI K @61 Sorwa | cofew—
(a) 'K is a vector space over F

K, cFg FI @oge @& @RF I
(b) F is a vector space over K

F, Bvrwa KT evive @ aRs 2=
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(c) F is not a vector space over K
F, Cocwa KI eoe & s - 727
“(d) P 1s not a vector space over F

B FC‘&E FR goge @Rs 2w «=3)

(ii) Let V- be a vector space over a field F. Then
for any two subspaces W, and W, of V.

Wfa,%Faemvxﬂat‘qﬁawl

@WV@W@W@W W, s
W3 i

(@ W, u W, is again a subspace of v
W, U W, VI @ @Rs Somgpm
~(b) W, N W, may not be a subspace of V
W.nW, Vg G ART oy e oiE

©) W, n W, is always a subspace of V

Wi N W, V3 s 9 R o

Wluwg,vaﬂﬁ‘?mﬁs@mi‘ﬁﬂﬁ
ngwziﬁwzgwl ‘
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~(iii) Let V be a finite dunensmnal vector space
u over a field F. Then

S SIEGA'A mFaemaﬂamﬁWWW
A cofem—

(a) there is one and only one baSlS for V,
V3 @B = WiE «BeE o o,

(b) there exist more than one bagis with each
basis having distinct number of elements ,

<, -Vaaﬂfwgﬁwﬁ@ﬁacﬁm
4 ATl AT, .

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

Vaxﬂaﬂﬁ?ﬁgﬁwﬁmﬁacﬁm
T AN,

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

&, Vaaﬁgﬁwmcﬁﬂﬂ\wW|

(iv) Let V be any vector space over a field F and
S, T be any two subsets of V. Then

1 2, cw F3 ¢o9® .V @ 3RS = wi%
S, T VI Rt wot Sopieafs | cofeqi—

(a) L(S U T) cL(S) + L(T)

7/3 (Sem 6) MAT 1 3) [Turn over




™)

(b) L(S U T) 2 L(S) + L(T)
() LSV T) = L(S) + L(T)

@ LE NT) =LES) + LD

If W and W, are any two subspaces of a

ﬁmte dnnenswnal vector space V(F) over a,
field F, then

% F Wemﬁmwwma W,
e W, Rt w51 @RS Somn, cors

(a) dxm(W +W,) > dimW, + dlmW -
dim (W NnWw,)

| (b) dim (W, +W,) < dim W, + dim W, +

dim (W UW)

(©) dim (W +W,) = dim W, + dlmW +
~ dim (WUW)

(d) dim (W +W,) = dimW, + dim W, -
dim (W nw,)

(vi) If n vectors span a vector space V containing

r linearly independent vectors, then

rﬂxwhﬁmmwwww
T VI bt (ver [RISIR [ IRGE

@ r>n ® r>n

() r<n d r<n
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(vii)Fbr a complex function w = f(2) = u(x,y) +
iv (x,y) to be analytic, the conditions

ou_ov v
8x_6y and ay—ax are

@Bt Tfoa Te w = f(z) = u(x, y) + iv (%, y)
Refds @IR

ou av 6u av
ox 0 6y T ox v Pi—

(a) necessary, nqt sufficient,
acnemiE, e s =,
(b) sufficient, not neceésary,
. (c) ‘both necessary and sufficient, .
A, Foce ~iid,
(d) neither necessary nor sufficient.

am@ﬁ"m\fsm sfiede w=T |

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

QA T, f(z)@lﬂmaﬁwcwca:
WW_WW@?‘M@%TWW
e C,, C w®gw | cofem—
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@) ¢ fz)dz > ¢ f(z)dz
. c c,
® ¢ fizayz < $ fz)dz
(©) ‘ﬁ f(z)dz = é f(z)dz = 2x |
C C

@ 9 foxiz = § fz)ez
P
2. (a) Attempt any two parts of the following :
. 2x2=4
O RTIE 15t wieer ©e BlETRe 5Bt < ¢
@ Let V(F) be a vector space over a field

F.IfO ang O denote the zeros of F and
A% Tespectively, then prove that

0=~0 andOa=§ vaceF, va eV
R FY @ogw V(F) 9= 3R g
R I O e O WEFW CFg F o

T V(E)T T =, (o0 2 341

—
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(ii) If W, and W, be two subspaces of a
vector space V(F) then . prove that

va+“k;hh”f+“ﬁ|“ﬁEEV%’V%EEVG}
is a subspace of V(F).

W, i W, @51 (&R 2= V()T ! R
Boig TCE dmd [ @T—

W, +W,={w, +w,|w €W, ,W, eW}
< V(F)a 7ol Zaﬁl?ﬁ @oma EXh

(iii) Express, if possible, the vector (1, 3, 2)
as a linear combination of the vectors
(1, -7, -8) and (2, 1, —1) in the vector
space [R* (RR).

ST = wWRe mw R (RE (1,3,2)
ceemE (1, -7, —8) == (2, 1, -1)
(TS WBIN RS (S5 Zoies a9

(b) Attempt any four parts of the following :
: 2%x4=8 -
e I sif¥et T Te Refar 3 8

(i) Using the -definition of = exponential
function e?=ex¥=¢* (cosy+i siny)
establish that e*-e2=¢e%1*2
where z =x +1iy,, 2 , =X, +1y, are: any
two complex numbers and e is the
Euler’s number.
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Sbel MRAYT AE PR Tofem e
e*=e"Y=¢* (cosy+i siny) qrm R
oSV T (@, el-e2=entt

TS z, =xtiy,, z,=x, + iy, Rl w51
Gios MY TN e SHART FA2 |

(ii) Evaluate (s ©fenear)

lim (2z+3)(z-1)

(iii) Find a] points of discontinuity for the

function.
1 e SIDRER Rfte R Fef
90|
f(z) = 222_3 ze
Z°+2z+2

€iv) _COmputc f'(z) at z = -1 from definition
if f(z) = 722

R ot f(z) = 7z’°-2z I T BN
2= -1 Rpe fl(z) Refa =)
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(v) Applying Cauchy’s theorem

compute L f(z)dz

where f(zj =23 —iz*>-5z + 2i and C is
the circle |z| = 1.

<= Goleti et *R [ f(2)dza WA
Sfereat, 9% f(z) = 2° —i2>-5z + 2i W%
CA |z| =13s% FE

(vi) Using Cauchy’s Integral formulé, find

z

_[C ze—2 dz

if C is the circle [z]| = 3

‘T AN FAT AT .

z

Ic © _ dzs WM @1%\@211
z—-2

% C 7@ |z| = 3 & Mo T
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3. (a) Altempt any four parts of the following :
' 5x4=20

Wﬁmsﬁﬁt@w@@ﬁ@ws

(1) Show that V,(R) = {(x, y) |x, y e R}
is a vector space over R with respect to
the addition and scalar multiplication
defined respectively as follows—

(S @, V,(R) = {(%, y) x, y € Rica
CFAR 7 eoe @3 WWRT 35 find @@
a%mmﬁwmvﬁ%mw
- WWEW firsre [0 SNSRCBE Care—

3

(XI’ yl)+(x29 }'3) = (X]+ xz’ y[+ yg)

(X, y) = (cx, cy), X ¥ (%,,3,), (x. y)
€V,(R) ceR,

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 4 Subspace of V(F).

R 2 V(Rys it 7af® ST e Rom
Y e e v ey @, L(S),
VR <% e Sorg)



' (iii) Show that the three vectors (1,1, -1),
x (2, -3, 5) and (-2, 1, 4) of the vector space
R3 over R are linearly independent.

Qs (@ g RY 82F® @ (IRF g

Rz swg® (1, 1,-1), (2, -3, 5) = (-2, 1, 4)
ey ool taRTeIm T3 |

(iv) Explain the terms basis and dimension of a
vector space V over a field F. Examine if
the vectors (1, 1, -1), (2, -3, 5) and (-2, 1, 4)
. form a basis for the vector space R* (R), R
- being the field of real numbers.

%4 FS 8oR® aﬂastaﬁasm’Vagﬁ-mm
qie ey feran

. R(R) &R 3w (1, 1, —1), (2, -3, 5) W
(=2, 1, 4) coe DR @Bl g I AT
[ TS, R T IWT YN CFA|

(v) Determine all eigenvalues and eigenvectors
of the matrix

il ‘
. [5 4]
A=
1 2
L 5 a4
e A=[l 2]3 GIRRT WA T
T SR (el [ 1)
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(vi) Verify Cayley-Hamilton theorem for the
square matrix

1 2
A=[—I 3] and hence compute A~

1 2
B e A{_] Jazn@ 2R

AN efiTe B4l O 209 #ig A~ SfEedl|

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

R RGHIE B SR T fiefyy ) ¢

(1) Prove that if f(z) is integrable along @
rectifiable curve C of length L and if
there exists a positive number M such
that |f(z)] < M on C, then

‘ [f)dz ’s ML

L 7nige 9ie 9 IR1cisy o 9
Cx 9O Fo f(z) ey 2@ %
C3 vioeett R cvqo AW 51 gereres FRA

M =iz Aits [f(z)| < M, corg et 39
3,

l [.f@dz |< ML

7/3 (Sem 6) MAT 1 12) -



© (ii) If f(z) is analytic in a simply connected
region R, prove that

b
j f(z) dz is independent of the path
e _
~ joining any two points a and b in R.
GBI TSI RIS Fd R TS 961 T
f(z) @RS T @9 FN T RI [
. 75! B a Of® b M IFT 87T |

b
I-f(_Z) dzz W ASTN T

a

(iii) Evaluate : |

o .
I (3xy+1y2) dz along the straight line

i

x+y-1=0

|

Xry—1= 0 ST j (3xy+1y2) dzs

_sna @ﬁl@?ﬁil
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4. Let U and V be vector spaces over a field F.
Define linear transformations

Tl: U—V and TE:U -V

Prove that the mappings T, + T, : U —» V given
by (T, +T,)(x)=T (x) + T,(x) and ¢T : U >V
given by (cT) (x) =¢(T(x)) for x e U and c ¢ F
are also linear transformations. 2+4+4=10

[T, (F9 FF @sge U 9% V 151 &qRs 29|

T UsVewT,: UV R o @ke
NG|, &wiet 11 (o,

T+T,: UV g% (L, LHK)=T, (X)'+ T,(x)

S eT U 5 v s () (%) = ¢(T()).

X€U 9 e F o ol R ot
Or/=1al

Show that the mapping

T: Vz(ﬂQ)ﬁVZ([Q) defined by

T:@bB)=@+p a_b,b)

is a linear transformation. Find also the range

Space R(T) and ny|) space N(T) where R is the

field of Teal numbers.
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1G4

medl (|, .
T:V,(R)=> V,(R) ¥5 T:(a,b)=(a+b,
a—b, b) FENCH! GBI (IRF FAEIA | FICS FTRAIEIA
TS «iffsT 2= R(T) =1 =75 7« N(T) Sferedt, 1%
R T IBI MY[ C=a| '

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

.QWWAQ’WWEW%?@W
M SR TS FAGIY A IR Goew AT

SR IS A T T

2 3 -1 -1
1 -1 -2 -4
3 1 3 =2
6 3 0 -7]

Or/31<i -

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=10
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a5 IR =eARGA T : yF) » V(PR IR 7.
N R(T) ==+ #ATIN N(T)R & AR T
UF) =i V(F), (F9 Fg ¢S Pl 3Rs g1
o=l 91 @ R(Y) ¥ N(T) 3 V(F) =i UFR
SR Serg |
6. State and prove the conditions necessary for a
complex function W =1f{(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)
PoOssess all continuous second partial derivatives
then they also satisfy the Laplace’s equation. ¥
| " 1+4+5=10 ’

Sioa Tom w = £(2) WeiRe @R AR e
SERET! Seave I AT GRS SN SRR 13
TRl et v 9! e i oW weu(x, y)
iV, y) 3 omee W oux, y) WF v(x, YR -
SR RSy kT o SRt & oS
GRANS ey AT Brw IR

Or/siq

Prove that the function u=2x(1 —y) is harmoriic, ~ ©

Find a function v such that

@) =u+ 4y s analytic.
Also express f(z) in terms of z.
Y T @y = 2x(1—y) T NG| T Vv
W =1 2 f(z) = u + iv @RS =) s
f(2)+ zo aopg 3111
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