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B.Sc. B.Ed. (111 Year) Examination, 2022
Paper - XIX, XX & XXI (G-B)
MATHEMATICS
Paper - |
(Linear Algebra and Complex Analysis)
Time Allowed : Three Hours
Maximum Marks : 66
This question paper contains three
seclions as under :
Section-A L L2 SR Max. Marks-5
This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short
answer in 30 words for each part. All questions carry
equal marks.
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Section-B gug ‘W’ Max. Marks-35

This section conldins 10 questions having

2 questions [rom each wnit. ARswer 5 guestiuns
(280 words each) selecting one question from ca A wrnit

All questions carry equul rracir ks
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Section-C wug ‘A’ Max. Marks-26

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). All questions carry
equal marks.
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Section A/@US-H

1. ) Define vector space.

afcq wafie ® drafE wif

(iiy Define linear span.
e faegfa B SRnfEa wife
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Define basis of a vector space,

afrer mufe & ammr w ufrafaa =0t
Define Linear Transformation

Yaw wu=mm w ufivifea Fifam

Define characteristic polynomial.

sfienafors aguz w1 gfonfaa wifsa

Define minimal polynomial.

_mwﬁﬁmml

Define analytic function.
favafas Soa &1 gftwfea &ifeg)

Define amplitude of complex number.

gfmy gem @ =wong ®w Rwfes e

Define Bilinear Transformation.
ferfas wqmmm & wftnfea s
Define conformual mapping.

sAwm ofafasm 41 uitfea @i

3 [Contd....

Section B/AUTS-H 35
UNIT-I/Z&rs-1
a2, Prove that the intersection of two subspaces w,

-/arhd w, olf a vector space V(f) is also a subspace
of V(f).

fag =ifau fs fedl afew gafe V(O F1 2 Svaafes
w, Yl wzanua‘ﬁqaﬁvmﬁ@m

/ﬁi‘ﬁ %f
3. If possible, express the vector a = (0, 4, 20)

/ € V,(R) as a linear combination of the following

vectors :
afy d@yva 8 @ 9 a = (0, 4, 20) € V,(R) & =
. ofeit @ wwwE dEa ® w9 ¥ =Ea B

“‘1 = (2’ 11 = 1)1 a2 = (-11 0; 3}: a3_ = {0; 1: 5)
UNIT-H/3&E-1I
4 Prove that every finite dimensional vector space

has a l:-asié..
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5.  Prove that the Kernel of a linear transformation

-is a subspace. |
© fgg Ffou fw fed Yo sfafaso #1 sfe v armfe
e ¥
UNIT-1II/Za3-111
6. Show that the following matrix A satisfy Cayley-

Hamilton theorem. Hence find its inverse A™':

wefdm #ifsu fe fe dfesm A Feit-tfiees v =
Tqe F ¥ wed: IEw! waam AfEe A

FHifea -

Caleulate 2A5 — 3&" + A? - 4] where :
.Imﬂﬁfﬁflz?uqkﬁ-3a4+ﬁﬂ—4l el
% ___[ 3 1] |
i
UNIT-IV/Z&E-TIV

Prove that every closed :_1:_13 bound

t{?.

ed set 18
8.

compact.

WWW & :ﬂﬁu"ﬁﬁ@mt,ﬁzﬁm-
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10.

b I8

If f(z) = u + iv is an analytic function and

u —v = e* (cosy — siny), then find f(z) in terms

of z.

qﬁf{zl—u+ivﬁﬁ¥ﬁﬁﬂ$1¥ﬁ?ﬁﬁm

H*-l-'=e"‘(msy-siny)?ﬁf[z)ﬂﬁz%tlﬁﬁ

A ®ifeg)

UNIT-V/Z&E-V

] az+b
Prove that the bilinear transformation W = S

is a combination of elementary transformations.
az + b

fog =ifen f& fgifes s o YRt

YO H WH T

Find all the Mobius transformation which

transform the unit circular disc |[z] <1 into unit

circular disc |w|<1.

3wt Rfsrs S Fa FIe S IR T THE ] < 1

N TE GO W |y <1 A SIRA FEA ¥
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Section Clavz-m 26
12. If w, and w, are two subspaces of a finite

dimensional vector space V(f), then prove that -
afe w, AR w, & uftfqa farig afew =ofe Vi)
dim(w; + w,) = dim w, + dim wy — dim(w, M w,)
13. Find the eigen values and the corresponding eigen

vectors of the following matrix A :

firer Afes A & A AW AW T AEA Gfew 9@

8 -6 2
A =| -6 7 -4
2 -4 3
2sin 2% and f(2) = U+

— -——'-"‘—_-_-_-_-_._._
in terms
then find f(2) in te

; jon
is an analytic functio™

of z.
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15.

2sin 2x
_qﬁ: H+U:e2.‘,+e-—2}'__2c052_1:

F2) = u+iv TF Svafus e B, @ f2) =],
* 93 § @ S

den

Show that by means of transformation

. 82
_(z-ic
w = [;—;EJ the upper half of w-plane may be

made to correspond to the interior of certain

semicircle in the z-plane.

N w;(z—chz
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