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The figures in the right hand margin indicate marks
UNIT ~1
( Classical Algebra)

1. Answer any one question : 2x1

(@) If x+iy moves on the straight line
3x + 4y + 5 =0, then find the minimum value

of| x+i| 2

(b) Solvetheequatibnx5+r‘+x3+x2+x+1=0. 2
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2. Answer any two questions : 5x2

(a) If (1 +itana)!* ™" can have real values,
then show that one of them is (sec (1.)5”25. 5

(5) Show that the condition that the sum of two
roots of the equationx* + mx2+ nx +p=0
be equal to the product of the other two roots

is 2p-n)2=(@-n)(p+m-np. 5
(c) Ifa,,a,, ..., a,be nreal positive quantities
then prove that
AM.2GM.2HM. 5
3. Answer any one question: 10x1

(@) (i) If x+%=2cosa, y+%=200s[3,

z+%=2cosy, and x+y+2z=0 then

prove that
> sinda =2 sin(B +7v)
and Y cosda=2) cos(B+7) 5
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v (i) If the equation whose roots are
squares of the roots of the cubic
x* —ax?+ bx — 1 = 0 is identical with
this cubic, prove that either a =5 =0or
a=b=3 or a;b are the roots of the
equation 2+ (+2 =0, 5

(b) () Ifa,b,c,x,y,zbeall real numbers and
al+p+c2=1, x2+3y2+z2=1 then
provethat-1<ax+by+cz< 1.

If a},a,, - a, be n positive rational
numbers and 5 = a, + a, + --- + a,, prove
- that

: [} as ay ’
(i—l) (i-l) .--{i-l) <(n-1).
q Q) ap 2+3
(i#i) If the equation x* + px2 + gx + r =0 has

aroot a + ia where p, ¢, r and a are real,
prove that (p* — 2q) (¢* - 2pr) = r2,

Hence solve the equation

x}-x2—4x+24=90. 3+2
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UNIT - 11
( Sets and Integers )
4. Answer any five questions : | 2x5

(a) Prove that intersection of two equivalence
relations is also an equivalence relation. 2

(b) Prove that square of any integer is of the
form 3k or 3k + 1. 2

(c¢) Examine ifthe relation p on the set Z is an
equivalence relation or not

p:{(a,b)erZ:fa—b|S3}. 2
(d) Provethat, there exists no integer in between
Oand 1. ' ' 2
(e) Let

P={neZ:0<n<5},0={neZ:-5<n<0}
be two sets. Prove that cardinality of two sets
are equal, | 2
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(f) If s =1+-1—+-1-+--+~1- then prove that
" 23 n
2n
8, >——
n+l :
ifn>1. 2

(g f Xand Y are two non-empty sets and
f : X — Ybe an onto mapping, then for any
subsets 4 and B of Y, prove that

f(4AUB) = f (U f(B). 2
{h) (i) State the Fundamental theorem of
Arithmetic

(if) Ifadivides b, then prove that every d1v1sor
of a divides b. : 2

5. Answer any one question : ' 5x1

(@) (i) Prove that 1"~3"— 6"+ 8" is divisible
by 10VneN. 2

(if) Find integers u and v satisfying
20u + 63v=1. 3
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(b) (i) Statethe division algorithm on the set
of integers. 1

(ii) Find integers s and f such that

ged (341, 1643) = 341s + 1643t. 2

(#ii) Using the theory of congruence for
finding the remainder when the sum
P+2°+ 3+ +100° isdivided by 5. 2
UNIT - Il
( System of Linear Equations )
6. Answer any fwo questions : 2x2
~ (a) Solve the system of equations :

x+2y—_—z-3w=l
x+4y+3z+w=3
3x+6y+4z—-2w=35

if possible. 2
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(b) Forwhat values of k the system of equations
x + 2y+3z=kx
x+y+3z=ky
2x+3ytz=kz
has a non-trivial solution. 2
(¢) Determine k so that the set {(1,2, 1), (%, 3, 1),
(2, &, 0)} is linearly dependent. 2
Answer any one question : 5x1

(a) Determine the conditions for which the
system

x+y+z=1
x+2y-z=b
5x+ Ty +az=5
admits of (i) only one solution.
(ii) no solution.

(iif) many solutions. ‘ 5
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(b) (i) Obtain the fully row reduced normal
form of the mafrix * 2

006121
1310 3
2 6 42 87
30 4210

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

UNIT - IV
( Linear Transformati’on and Eigenvalues )

8. Answer any fwo questions : 2 6.2

(@) Find the rank of the matrix :

(al b ¢ )

a b o

if two straight lines a;x + by + ¢, = 0 and
a,x + by + ¢, = 0 are coincident. 2
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(b) Show that the rank of a skew symmetric
matrix cannot be 1. -2

(c) State Cayley-Hamilton theorem and using
theorem find 4™, where

2 1 o
)

9. Answer any one question : 10 x |
1 1
vV,
@ () If 4= > 2|
11
V2 W

X=(x), x,)" and Y = (y,, y,)". Verify by
means of the transformation X = AY that
x{ +x3 is transformed to yZ + y2.

Find the dimension of the subspace R’
defined by

S={(x3z)eR? x+1y=121+3z=y),
' 3+2
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(i7) Verify Caley-Hamilton's theorem for the

matrix
1 00
A={1 2 1
2 & 2
Hence compute 4. 3+2

(b) (i) Find allreal A for which the rank of the
matrix 4 in 2, where

1 1 1 1
A4={1 2 -1 A | 3
5 7 1 A2

(i) If X, X,, ..., X, be r eigen vectors of an
n X nmatrix 4 corresponding to r distinct
eigen values Ay, A; ..., A, respectively,
then prove that X, X, ..., X_are linearly
independent. 9

(¢i7) A is an eigen value of a real skew
symmetric matrix. Prove that

1-A
1+A

=1 2
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