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B.A./B. Sc. (Part-III) Examination, 2023

MATHEMATICS
PAPER - 1

LINEARALGEBRA & COMPLEX ANALYSIS

Time allowed : Three Hours

Maximum Marks : Science 75 Marks
Arts 66 Marks

This question paper contains three sections as
under '
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Section-A HUG—3 Max. Marks

(Science-10/Arts-5)
This section contains one compulsory question
with 10 parts, having 02 parts from each unit, short

answer in 20 words for each part. All questions carry
equal marks.

§6 @S A & sifard 797 &, forad ueder 918 @ 02 o7
u$7 wd 54 g 10 79 997 B 1 9w g 997 &7 3AT 20
1l & sifer & 7 811 it wet & ofw awr &

Section-B Hqo3—q Max. Marks-35

(Science/Arts)
This section contains 10 questions having 02

questions from each unit. Answer § questions (250

words each) selecting one question from each unit.
All questions carry equal marks.

$4 @V 7 Yo% 537F & 02 U9 wd g2 g 10 we &
mms‘#qaiyﬁaﬂawaﬁ#gqrﬁs sl & guv

o &1 geld@ 957 &7 3T 250 =t & aifYies 7 7 g gaft
w57t & oiz wara &1 '
Section-C qAE—-7 Max. Marks

(Science-30/Arts-26)
This section contains 04 descriptive fype

questions (questions may have sub-division)
covering all units but not more than one question
Jrom each unit. Answer any two questions (500 words
each). All questions carry equal marks.

§9 @S & 04 gvfarere g9 eVt we7 & 5y of} gt wase
& ot wit swrgat ¥ @ 29 W, g oF sHIE T @ v @
sifiies ue= 7€l g1 BiE Tt wot & I B 7t 1y
JT &1 IAC 500 srmt & orfeies 7 811 @ geat & siwm
T &1 o '
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SECTION-A / @%—-H
1 (i) Define subspace of a vector space.

afxer gl & sugeite @ gReayE @Ifgl
(1) Define linearly independent vector.

s w@dw afg 21 ofonfia #ifrg
(111) Define base of a vector space.

afegr wafe & amur @ afeaid Hifg |
(iv) Define quotient subspace.

favmr swmfte & aftwifid Sl

(v) Find characteristic equation of matrix 4.

Afaa 4 B st afieto s SR

|12 0
=fs
(vi) Write characteristic values of matrix 4.
e 4 & afrenafrs o= fafau
1 0 0O
A=|0 -1 0
0 0 4
(vii) If Z=3+2i then write Z as ordered
pair.
e Z=3+2 & a Z & @i gm A
fafag
(viii) Write Cauchy-Riemann equation for
function w=u+iv.

GAd w=u+ iv & fora Shi—tmm afs
ferflaa

(ix) Define isogonal mapping.
g wfafasor & afonfia S
(x) Find invariant point for transformation
W= 2z+4 _
5
wI W:z‘?s+4 ¥ forg Rert fag oI

Ealmed|

SECTION-B / @9s—4

UNIT - I / 2@ - 1

2 Prove that every field is a vector space over its

subfield.

frg @ife 6 @ & o Suds W us wiy
Tafte g ¥

3 Show that the following matrices in the vector

space M (R) of all 2x2 matrices are linearly
independent. '

wefifa @ifra 5 2x2 Afzds & ey a=fe
M (R) ® fra &fedw s wdw ¥

ey ol Gt
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UNIT - II / z& — 1

Show that the set S ={(1,0,0); (1,1,0); (1, 1 1);
(0,1,0)} spans the vector space ¥;(R) but is

not a basis set.

sefifa @t f5 ageaa §={(1.0,0); (1,1, 0);
(1,1,1);(0,1,0)} wfeer wmfie vy (R) @ Rl
HIA ¥ U UF IR YA 76 E

If the mapping :¥ (F)—V'(F) is one-one
onto linear map then show that
¢~ V'(F)— V(F) will also be a linear map.
oty wffaor ¢V (F) > V(F) thar srers
taw wiaftaaor @ @ s @ifae

LV (F) >V (F) & tes wfafmor gomi

UNIT - III / =€ - 111

Prove that all the eigen values of a hermitian
matrix are real.

fog At 6 oo ehifae AR & ol
afrenafis qw amale 2@ &)
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10

11°

Show that Matrix A satisfies its characteristics
equation and hence find its inverse matrix 41

welifa @ife f Afam 4 ool sfyenafrs

- FHIBT H GG BT & qHT Fer: smﬁr:r‘r‘c‘rﬁhvr

e A~ s By
LN "2

A=10,2 1
2 0 3
UNIT - IV / s -

Prove that lim <= does not exists.

Z—=0

4z @ife % lim —-—Z ® fiaa 8 ¥

Z—=0

Show that the function u(x, y)= x* - 3x)?
harmonic and find its harmonic conjugate.

wafdfa T 6 o w(x, y) = x° —3x)? ward

& TUT HE WEARY WG s aifa
UNIT-V /=€ -V

'Find the bilinear transformation which maps

Z =1, i, —1 respectively onto W =i, 0, —i.

% fatfes wufaor wa AR = Z = 1, 4, -1

@ AN W =i, 0, —i § vfafafm =)

Describe the inverse transformation Z = J— ;

s gfefafor Z = fﬁwml

UA-1525] [Contd...


https://pyqlelo.com

SECTION-C / @uz—4

12 Prove that necessary and sufficient condition

for a non-void subset W of a vector space V(F)
to be subspace of V(F) is

a.beF and o,BeW = (a0 +HB) e W
Hence show that the set
W={(a.b.c)la-3b+4c=0,a,b ccR)

of 3-tuples is a subspace of the vector space
V5 (R).

fog @it 5 fod afty w=fe VWA & @
A Iwayeag W E fiw W(F) @ ue augafe
e % fou smavas way wafa giyey &
a,beF 3 o,BeW = (ac+b)e W

e waifa @ik 6 agerg

W= {(a,_b, c]]a -3b+4c=0,a,b,ce R}

3-guel & afew @afe V. (R) o ws sumwhe &)

13 (a) Prove that any two basis of a finite -

dimensional vector space have same
number of ¢lements.
fra i 5 o ot fad after aafie
& 5 @1 amurd & oraway ) dwr 9w
BT &

(b) State and prove Sylvester's law of nullity.
ey &1 g &1 fraw suw @t fag
Hifera |
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14 (a) Find eigen values and their corresponding
eigen vectors of the matrix A4.

a4 & themaie g T91 396 9
tenates afky w9 Hifag)

252 -3
A=} 2 1 -6
2 =2 0
bz —
(b) Prove that the transformation W = —— b

maps the circle |[z|=1 on the circle
7| =1 if |a|=|5|.

R S e — w:ﬁj“;
=

lz| =1 ® 37 |W|=1 & sffafra s ¢
afy |a|:¢|b|.

-9_4 -
15 - Prove that the function W =¢ ° 1S not

analytic at origin although Cauchy-Riemann
equations are satisfied at origin.

Rz Mg B ®e W=e? ga fag o
fasdiftes & ¢ aafy a8 q@ fag W Ah-tmm
THIET & Hge @ ¥
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