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[Algebra]
[CBCS]
Full Marks : 60 Time : Three Hours

. The figures in the margin ‘indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
1. Answer any fen questions : 2x10=20

(@) If a, b, ¢ be three positive real numbers in
Harmonic Progression and » be a positive integer

greater than 1, then prove that g”" +c¢" =2b".

(b) Geometrically represent the complex number

z=a+bi.

(c) Find the conditions that the roots of the equation
x*+pxX’ +gx* +rx+5=0 are in GP.

, P.T.O.
V-1/32-1700



( 2)

(d) Apply Descartes’ rule of signs to determine the
nature of the roots of the equation

X +xt+x-1=0.

(e) Diminish the roots of 4x’ —8x> ~19x+38=0
by 2.

® If a,beZ, not both zero, such that gcd(a,b) =
a u+ b v, prove that ged (u, v) = 1, where

u,vel.

(g) Can a null vector be an element of a basis set ?
Support your answer.

(h) Find the last two digits in 7'®.

@ If a row echelon matrix R has r non-zero rows,
then prove that rank of R=r.

@G) If 1 be an eigen value of an nx»n matrix 4,
prove that A” is an eigen value of the matrix A",

where meZ*.

(k) Show that the subspace U + W is the smallest
subspace of vector space V containing the
subspaces U and W.

(@) For what real values of k is the set
S ={(k,1,1,1), (1, £, 1,1),(L,L&,1), (1,11 k)}

linearly independent in vector space R*?

(¢ 3 )
o &

(m) Let ¥ and W be vector spaces over a field F,did Lier”
T:V — W be a linear mapping. Prove that T is

injective if and only if Ker T = {6}.

(n) Use Euclidean algorithm to find integers # and v
satisfying 52u—91v="78.

(0) Use Division algorithm to show that the cube of
any integer is of the form 9k or 9k+1, keZ.

Group - B

2. Answer any four questions : 5x4=20

(a) Prove that arg z —arg(—z) =+ 7 according as
argz>0 or arg z <0.

(b) If a, b, c be positive real numbers and abc = K,
prove that G+&C+S¢+mvw Gi&u.

(c) Show that the equation
Axlm% +Ax|$u + Axin% + Ax|&% =0, where
a, b, ¢, d are not all equal, has only one real root.

(d) If a, B,y be the roots of the equation

gx+r=0, then form the equation

1 1 1
whose roots are g +—, f+—, ¥ +—-
o p Y

X’ + px* +

PT.O.
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(e) Find a basis and dimension of the subspace
S of R® defined by

_m.uﬁ?,vruvm R’ “Nx+%|Nnow.

(® Use the principle of induction to prove that

7 2.7" +3.5" -5 is divisible by 24, VneN.
Group - C
| Answer any fwo questions : 10x2=20

7 (@ If Qnoome+~.mm=Wmm and gcd(n p) = 1, then
n n

) prove that 1+a” +a® +...+a" " =0.
(b) Prove that in the eugation f(x)=0 with real

| coefficients, imaginary roots occur in conjugate pairs.
5+5

4. (a) Solve the equation x’—3x’+12x+16=0 by

Cardan’s method.

(b) State Cayley-Hamilton theorem. Using the theorem
describe a method of computing 4! when 4 is a

6+(1+3)

non-singular square matrix.

( 5)
1 0) (1
214101 10,11 _ .
5. (@ If are the eigen vectors
b1 ) |1

corresponding the eigen values 1, 2, 0 of the real
square matrix 4 of order 3, then find 4.

(b) Find a linear mapping 7:R?® — R® such that
ImT is the subspace

Quﬁ?uu\vmvm%u“k+\<+mncw 5+5

6. (a) For what value of k the planes x—-4y+5z=k,
x—y+2z=3, and 2x+ y+2z=0 intersect in a

line ? Find the equations of the line in that case.

(b) If z=cos@+isin@ and meZ*, then show that
|

s——=itan mé@ .
z7" +1

(4+2)+4
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