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B. Sc. B. Ed. - III Year
Examination, 2023

Paper - XIX, XX & XXI (G-B)
Mathematics
Paper - I
Linear Algebra & Complex Analysis
Time Allowed : Three Hours
Maximum Marks : 66

Note : The question paper contains three
sections as under :
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Section-A L ol Max. Marks-§
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.

59 @vs ? v oifvard vy  frad: g sef @
02 &y W37 dd g2 Fa 10 @y 9979 & 9A% 7y
wed & Iav 20 w=t & siftrs 7 7 & @t gt
F garT A

Section-B @3- Max. Marks-35
This section contains 10 questions having 02
questions from cach wunil. Answer 5 questions
250 words each) selecting one question from each
unil. All questions carry equal marks.

39 @8 7 Udda @1E 02 U dd g4 o 10 g7
&1 9d& a8 @ vw g7 H Aadq H¥d §gd FA 05
geat & gav 23 E) g 9 &1 39T 250 = @
oifis & 7 & 1 it weat & ofk awH & |
Section-C qUZ-H Max. Marks-26
This section contains 04 descriptive type questions
(questions may have sub-divisions) covering all
units but not more than one question from each
unit. Answer any liwo qu('.‘iﬁt’)ﬂﬂ (500 words P‘(l(‘ﬁ).
All questions carry equal marks.

59 @vs & 04 qofarsas 9979 & gsA A wrn ft &
axd ¥ @ aft saisa) ¥ @ 3 ardn, g o
¥ & vw @ sfus ggq 4 et #iF @ g9 F IV
Ra s &1 weda w94 &1 et 500 =t & F 7
& 1 ot gt & oim aHrA &I
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SECTION - A
g — A

1 (1) Define Internal and I'xternal operations.
& vd am whsaet & afrafaa Hifag )
(1) Dcfine lincar span and lincar
independence of vectors.
% adg fagfy va wfzel & e @das@
& aftarfa Sifra
(i11) Define linite dimensional vector space.
uitfaa fondra afeer gafe & ofrarfea s
(iv) Define Range space of linear
transformation.
g ww=rror &1 U9 gafe &1 gy
BT |
(v)  Detine characteristic value problem.
sfirenefors 99 wwwEn @ gty Siftwd )
(vi) Define characteristic equation.
sfuenefors Fdfmn &t gfonfea Sifwd
(vil) Detine complex function.
gy Saq @ qfvaifia @i
(vin) Define analvtic lunction.
fawdfus weam &1 ofonfaa @it

(ix) Dcfine invariant points of a bilincar

transformation.
fetfas =aatm & Fyav faga & ofonfya
Siftaa |
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(x) Write normal form of a bilinear
transformation.

fEtfae surtol & gmg wg & fafad
SECTION -B
g — 9
UNIT - 1
s - |
//2' Show that the set
w={(a.b.c)la-3b+4c=0:a. bh.ceR} of

3-tuples is a subspace of the vector space V5(R).
fag HIfa f& sy
W = {(a b.c)la-3b+4c=0:a.b.c e R}

3 quell & |k wafe V3 (R) & us sumsEfe ¥

3 Show that the following matrices in the vector
space M(R) of all 2 = 2 matrices are Linconly
Independent.
fag At s 2 x 2 s & AfAw & alky
gafe M(R) & fr=r aftds L1 %1

ar(h hae(s (e o
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UNIT - II
g - 11

Prove that the set S = {a + ib, ¢ + id} is a basis
set of the vector space C(R) if and only if
(ad - bec) # 0.

s v f6 sqeag S = (a + ib. ¢ + id} WY
e C(R) &1 us amur agead &1 afX 3l FHaw
aiy (ad - be) 2 0.

S Prove that the Kemal of a [.inear Transformation
1s a subspace of a vector space.
oz S & tae vfafasor & st afyyr a=fe
S TH IugHie B ¥

UNIT - III
g - 110

/6/ Cayley Hamilton theorem to find A~2 when:

¥ e W @ A2 79 IIRE, 99,

] &

A=(2 -1 0

0O 0 -1
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7 Prove that the Eigen values of a unitary matrix
are of unit - modulus.

frg AR 5 o D Aeam & angd v i
qi® & B &1

UNIT - IV
= - IV
8 Prove that the triangle joining three points z,, z,
and z; on the Argand diagram is equilateral, if

Riez DR R aretvs o A z,, z, a1 z; gl
e @ Begw weag Byw ¥, al

9 Iff(z) = u + iv is an analytic function and
u-v=e'(cosy-siny). then find f(2) in term

qﬁ{lf{z}=u+ iv % faswifs wa= &1 aar
u-v=e'(cosy-siny) &, a f(z) @ z F &
q I st

UNIT -V
e -V

1

‘I/O/Fmd the image of the infinite strip I{ y {E

. ) 1
under the transformation w=—_
Z
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1 | |
W W= % Ir=la A 98 e

wfifrs s/a i

Find the bilinear transformation which maps the
points z, = 2, z, = i, z; = — 2 into the points
w, = 1. w, = i, and w; = —1 respectively.

a% falfes wurw sma A ot e 2, = 2,
2y =i AU z3 = -2 B AW w| = |, wy =i a1

SECTION-C
e — 9|

Prove that the necessary and sufficient condition
for a non-void subset w of a vector space V (F)
to be a subspace of V(F) is -

g ot @& et sy V (F) & & ol
Igayea w & ol V(F) 9 & Juanft 8 & R
IATH Td qa wfes ¥

a,befF and a.BeW D au+bpeW

[Contd...
https://www.uokonline.com

13

4

15

UC-6156] 8

Prove that two finite dimensional vector spaces
¥V and V' over the same lield F are isomorphic
if and only il they have same dimension.

forg i % o & &3 F o @ oftfe Rl
Ryt waftai ¥V aw V' geaerd ¥ aR o ¥aw
afe S fad w= A B

The sufficient condition for a function w = f(2)
= u (x.y) +iv(x.y)to be analytic in a domain
D is that the partial derivative of u# and v are
continuous and satisfy Cauchy-Riemann
cquation.

BT w=f(2)=u(x, V) +iv(x.y) * fordY wig
D ¥ fasaifes &9 & o vata ufeay & 6 o sie
v & N sEmas dad & oaw sl - e
TE @ wge F@ E

If W= f(z) is a conformal mapping of a domain
D in the Z-plane into a D’ of the w-plane. then
J/(z) is an analytic function of z in D.

gt W = fiz), z-99ad & S D § w-89ad &
A D' ¥ g wfafeso &, @ f(2), D A z @
fawifes we= evar &1
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