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(First Semester)
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MATHEMATICS
Algebra

fime : 3 Hours Meaximum Marks : 27

Note : Attempt Five questions in all. All questions
carry equal marks.
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1. (a) Show that every square matrix can be
expressed in one and only one way as
the sum of a symmetric and skew-
symmetric matrices.
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2. (a) Prove that the set of vectors (1, 2, 0),

(0, 3, 1) and (-1, 0, 1) 1s linearly
independent.

fag =ifaw f& J== (1. 2, 0), (0, 3. 1)
e (-1, 0, 1) & == fas @aa ¢ |
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(b) Verify Cayley-Hamilton theorem for the

matrix A and compute A~ where ;

0 0 1
A=|3 1 0
-2 1 4
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3. (a) Solve :
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BA HIfSQ
2x=3y+z=9
X+y+z=06
X—y+z=2

(b) Show that :

1({1+7 =147
A=—
21147 1-—1i
is unitary and find AL 5.4
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4. (a) For what value of A, does the system :

uJI
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=11
0 0 A 1
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has no solution.
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HHHOT x° —5Sx2+x—5=0 TA EAIE L
aff uw gA i T

-1 2 1|l «x 1
3 -1 2|ly]|=|1 (b) Solve the equation
0 0 Aflz] [I x* +15x7 +70x7 +120x+64=0 whose
S e roots are given to be in G.P. 5.4
4 123 2 _
(b) Write the quadratic form corresponding FHFDOT X7 +15x7 +70x° +120x +64 =0
to the symmetric matrix : 5.4 gd wifsg foue 7a GP. # fga ™
E
2 5 3
A=|5 0o -2 6. (a) Remove the second term from the
3 2 equation :
xt+ax +2xt —4x-2=0
2 5 3 P \
azls o o HHHT X7 +4x° +2x° —4x—-2=0 H
qufafq dfzeg 7 | % 9
’ 3 -2 5 W EIR
=1 -~ J (b) If o, B, v are the roots of the equation
277 +x2+yv+1=0, then find the value
Section 111 1
f . 5.4
U 111 © Zal
v THIEHT 3 .2 . —
5. (a) Solve the equation x’ —5x°+x—5=0 A o By 2x"+x"+x+1=0
if one root 1s i. & ga ¢, 2_1 b1 A
o2
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Section IV (b) Show that 2x’ —5x* +3x° —=1=0 has at
Qg 1V least four imaginary roots. 5.4
i N ED 2% —s5xt 43 —1=0 ® #W
7. (a) Solve the equation x’ —12x—65=0 by . ] S
, Y HH TN FHeIHH A T |
Cardan's method.
wea fafs § gl & —12x-65=0 Section V
gA WIS | Q|ug v
(b) Apply Descarte’s method to solve the (a) Define characteristic roots. 1.08
equation - 5.4 afveafrr o @1 uRefya wif |
xt—3x?—42x-40=0 (b) If A 1s a square matrix; prove that
H . P
, : A+. Her _ 1.08
e vt —3x2 —42x-40=0 T HE A+ AT Is Hermitian
% fau gwd fafa =1 wam =ifse afs A 9 #fzwm 2; @ fag #ifew fo
A+AY effea 20
8. (a) Solve : (c) Find the rank of the matrix : 1.08
¥t —10x7 +35x7 —50x+24=0 | -3 4 6
by Ferrari's method. [9 | 0]
TR fafy q 1 -3 4 6
. ., e # Fife (rank
x* —10x% +35x% —50x+24=0 ed g o 1 20 (rank)
HITT | BIGEEA S
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(d) Prove that every orthogonal matrix is non-

singular. 1.08
HiA-faew &

(e) Define linear dependence and linear
independence of vectors. 1.08
w1 uftarfia wifsg
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