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B. A. EXAMINATION, 2022
(First Semester)
(Re-appear)
MATHEMATICS
Algebra

Time : 3 Hours Maximum Marks : 27

Note : Attempt /<ive 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.

(-M12-131 H-M/22/200111 2(UGS) P.T.O.

(b)

(a)

foog-wmfadt Afzd & 4m #1 T =@
Fad UF qle 9 Yehe ka1 o Gehal © |
Show that :

2i 1+i 2-3i

—1+7 5 2
—-2-3i =2
1s Skew-Hermitian Matrix. 5.4
gelisy fo
2i 1+i 2-—3i
—1+7 5 2
—-2-=-3i =2 0

Prove that the set of vectors (1, 2, 0),
(0, 3, 1) and (-1, O, 1) 1s linearly
independent.

fog wifsg f& S (1, 2. 0), (0, 3. 1)
M (<1, 0, 1) % Gy==7 {as @aq ¢ |
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(b) Ventfy Cayley-Hamilton theorem for the

matrix A and compute A, where :

0 0 1
A=|3 1 0 5.4
2 1 4
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(a) Solve :

(1-M22-138 H-M/22/2001112(UGS) 3 P.T.O.

T HifeT
2x=3y+z=9
X+y+z=0
X—Vy+z=2

(b) Show that :

1|1+ =141
A=—
211+i  1—i
is unitary and find AL 5.4

UL ED
1[|+;‘ —1+;}

A=_—
211+ 1—1i

tfres 2 du Al ¥ wifsu |

4. (a) For what value of A, does the system :

has no solution.
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(b)

(a)

*1 HIE BA el © |

Write the quadratic form corresponding

to the symmetric matrix : 5.4
2 5 3
A=|5 0 =2
3 -2 1
2 3
P 3~ = =2 . .
Hofafa gz A=|3 “| % Hrg
3 -2 1
fgoma wu fafew |
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Solve the equation x’ —5x*+x—-5=0

if one root 1s i.

(2-M12-139) H-M/22/2001112(UGS) 5 P.T.O.

FHHOT x° —S5x? +x—-5=0 TA iU

s wH g| 2 |
(b) Solve the equation
xt+15x7 +70x7 +120x+64 =0 whose
roots are given to be in G.P. 5.4
T xt +15x7 + 7047 +120x +64 =0
zdl wifoe fSo ga GP. ® g
1
(a) Remove the second term from the
equation :
xt+axt 4257 —4x—-2=0
T xt+4x° +2x7 —4x-2=0 H
fgda ug Eemu |
(b If «, B, v are the roots of the equation
"' +x* +x+1=0, then find the value
1
of Zag : 5.4
ag o, B,y THE 2% + xP 4+ x+1=0
. “ 1
® ga £, @ D, —5 F HAE F@ET |
o2
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7. (a)
(b)
8. (a)
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Solve the equation x* —12x—-65=0 by

Cardan's method.

wreq fafy § w2’ —12x-65=0
A I |
Apply Descarte's method to solve the

equation : 5.4
xto3xt —42x-40=0

gt xt —3x2 —42x—40=0 TA HH
T fau <od fafy =1 9=9m wifee |

Solve :

¥ 210X +35x7 —=S0x+24=0

by Ferrari's method.

IR fafy q
¥ 10X +35x% —=50x+24=0 ed
HIfAT |
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(b) Show that 2x’ —5x* +3x* —1=0 has at
least four imaginary roots. 5.4
eige fF 2x’ —s5x*+3x —1=0 & =W
o Y WX w9t g © |
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(a) Define characteristic roots. 1.08
HAfenafoes ga w1 gftwfeg sifse |

(b) If A 1s a square matrix; prove that
A+ A" is Hermitian. 1.08
afs A =i Hfzem € @1 fog wifsw fe
A+AY sfafeem &

(¢) Find the rank of the matrix : 1.08

I =3 4 6
9 1 2 0
\_ 1 -3 4 6 H_
" 9 1 2 o0 i wife (rank)
Aa Shifsa |
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(d) Prove that every orthogonal matrix is non-

(e)

singular. 1.08
fag #ifow & vow ordmme Afewd
AR 2 |

Define linear dependence and linear
independence of vectors. 1.08
T % Mo anfaaar @R Pas wd
&1 it HifsT |



