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BA./B. Sc. (Part-III) Examination, 2024

MATHEMATICS
Paper - 1

LINEAR ALGEBRA & 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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This section contains 4 descriptive type
questions (questions may have sub-division)
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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(ii) Let }(47) be a veetor
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(iii) Define basis of a vector space.
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(iv) Define Kernel ol a linear transformation.
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‘v) Define characteristic vector or a Matrix.
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vi) Define minimal polynomial of a matrix A4.
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(vii) For any complex number Zz. determine

of 1wo sub-s paces.

sy afrefed GaER

space then for any
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arg(z) + arg(z).
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(Viii) Define continuity of a comp
function.
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(1X) Write the normal
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2 I possible express the vector o = {3 _ll in
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the vector space of 2x2 matrices. as L.C. of
the following vectors :
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Examine whether the set R? = {(a.b) a.b e R}
sa bl
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(a.b)+ (c.d)=(a+c. 0). ala. b) =(aa,0)
Y(a.b).(c.d) e R>. Va € R.
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dimensional vector space V(F) is either a basis
of V or can be extended to form a basis of V.
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If 1:U(F)—> V(F) is a linear transformation
then show ¢ is non-singular iff the image of 7.,/
setunderzin Uis L.l in V.
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Prove that characteristle roats of an idempotent
arc cither zero or unity,
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8  Determine an analytic function f(z)=u+1y
‘1 terms of = where u = ¢ (xcosy—vsiny).
fqsat® Bad f(z)=u+iv N -% Tl ¥ I
HfAT WE u=et(xcosy - ysiny).
9  Prove that the triangle joining three ?uinls Z)s
z- and z3 on the complex plane 15 equilateral, it
Zf' +:§ + :E = 2129 + 2223 + 233
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{1 Find the bilincar (ranslormation that maps the

poimts =L 22 = i.zy=—1 1mto the points

wy =0, w~ =1 w3 =0, 5
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)4 Show that a non-void subset W of a vector space
¢ V(F) is a subspace of V(F) if and only if
Va,beF,Va,peW = aa+ b} e W
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13 If Wbe a subspace of a [inite dimensional vector
space (/) then show that :
dim(V /W) =dim¥V — dimw
aft 1w aftfva Refa afke aafz V) # Tk
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14 _Show that the function f(z) defined below, is
e~ not an;_alytic at = =0 although C-R equations
are satisfied at that point
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f(zy=e= ,z=0; f(0)=0

15 Eslau:_and prove sufficient condition for a
mapping to be conformal.
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