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eset o = Skl o of vectors in R is =-—-----—-

a) Linearly independent b) Linearly dependent c) Basis of R? d) None of these
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Asystem Ax=b of m linear equations in n unknowns in 7 variables has a solution if and only if----------

(a) rank of A=rankof A, (b} rank of A#rankof A,
(c) rank of A=m {d) None of these

If Ais a matrix of order 3x 3 and det(4) =3, then the value of det(2A4) is -

(a) 24 (b) 27 (c) 54 (d) None of these

A unit vector orthogonal to both (1,1, 2) and (0,1, 3)in } o T =

o) o) W) ol

Theset W = {(x,y,z) eR :x+y+z= c} is a subspace of R if ----------

-1

-3 1

Vit ﬁ’ﬁ}

(@) c>0 (b) c<0 (c)ec=0 (d) None of these

The property ¥ a, beR then a +b=b+a iscalled ---em--r
(a) Associative property {b) Transitive property
(c) Closure property (d) None of these

Alinear transformation T : U/ = ¥ is one-to-one if and only [ —

(a) N(T)={0} (o) N(T)={0} © N(T)={1} @ N(T)={-1}
The transformation T': R® — R® be defined by T (x,,%,, %) = (%, +1,x; +x,) s

{a) Linear (b) Not Linear (c) Rational (d) None of these

The dimension of KerT is called -----—----

{a) Rank (b)Nullity (c) basis (d)} none of these

30
The characteristic polynomial of the matrix ( 4} e

fa) p(A) = (34 (b) p(A) = (3~ A)4 = 2)
() p(a) =4 (d) None of these
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‘ SECTION-Il ' B
Q.2 SHORT QUESTIONS (a5 = 20 Marks)
(i) Solve the system of linear equations
6x-6y+62=6
2x-4y~6z=12
10x—-5y+5z=30
(ii) la*+6
< 4
[
Prove that N b : ot o Neise
ct+a

(i) Show that the vectors (I,2),and (3,5) span the vector space R’

(iv)  pefine T:R’— R’ by T(x,,%,,X) = (X, — X, X, + X;, X, + X;) . Find the basis and dimension of

N(T).
v) 1 03
Find inverse of the matrix |2 4 1
130
SECTION-HlI
LONG QUESTIONS (6x5 = 30 Marks)
Q3 Solve the system of linear equations By Gaussian elimination method
X+ y+2z=9, 2x+4y-3z=1, 3x+6y-5z=0
Qa4 2 2
Find the characteristic polynomial, eigen Values and eigen vectors of the matrix 11
Qs 1 -3 -4
Show that the matrix | —1 3 4 |is nilpotent.
i1 -3 -4
- Q6 Determine whether or not the given set of vectors is a basis of R
v =(1,2,-1),v, =(0.3,1),v,=(1,-5,3).
Q7 Write v = (I,—2| 5) as a linear combination of the vectors

vo=(LL1),v, =(1,2,3),% =(2,-1,1)

. =
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Q.2 SHORT QUESTIONS (4x5 = 20 Marks)

(i) Determine the values of a for which the system of linear equations has no solution, exactly one
solution and infinitely many solutions.
X+y+Tz=-1
2x+3y+17z=~16

x+2y+(a* +1)z=3a.

(ii) a'+ b’ E
e s e |
¢
Prove that et
G — a |=dahe
<
e? + [l:‘
b b —

\ ¢
(i) Show that the vectors (I,-2),and (3,-5) span the vector space r?

(iv) Define T R ' R by T(x,, X, 83) = (—x3, %%, +X;). Find N(T).Is 7" one-to-one?

) [0 -1
Show that the matrix | 4 -3 4 ! is involutery
3 -3 4 J
SECTION-HI
LONG QUESTIONS (6x5 = 30 Marks)

Q3 If Aand Bare 3x 3 matrices such that det(4°B*) =108and det( 4° %) = 72 then find
det(2A4) and det(B™').

Q4 I 21

i

Find the real orthogonal matrix P for which P AP s orthogonal, where A=, N

12
Qs 1 2 -3]
! possible, find the inverse ofthematrix | 0 -2 0 ‘
-2 -2 2
Q.6 Show that any finite dimensional vector space contains a basis.
Q7 Determine whether or not the given set of vectors is a basis of R’

{(12,-1),(0,3,1),(1,-5,3)}
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Q1 MCQs (1x10 = 10 Marks)

(i) Theset S= {(1,2),(2,3),(0,0)} of vectors in R? s —---eruen

(a) linearly independent (b) linearly dependent (c) basis of R (d) None of these

i) The basis of trivial subspace 4 = {0} is ~---e-nev-
|

(a) {0] (b) {I} (c) { } (d) Nonc of these
(i) If 4 is amatrix of order 3x3 and det( 4) = 2, then the value of det(3A4) is ---—---

(a)-24 (b) -6 (c)-27 (d) -54
(iv) A system ol m homogencous lincar cquations Ax = 0 in n variables has a non-trivial solution :{ and

only if the rank of A is -

(a) equal to n (b) less than n {¢) greater o (d) None of these
v) The subspace of R spanned by the vector (a, b, ¢) is =---r--m

p:
@x=ty=b,z=c () x=-al,y==-bf,z= ¢t
(© x=ual,y=hbtz=ul (d) None ol these

(vi) The property Va,beR then a4 be R s called
(a) Associative property (b} Transitive property

(¢) Closure property (d) None of these
(vii) A linear transformation 77 : 1/ -5 17 is one-ta-ane if and only if ==----—--

(a) N(T)={0} (b) N(T)#{0} () N(T)={1} () N(T)= (-1}

(Vi) Let R be the vector space of all ordered triples of real numbers. Then the transformation 7 : R* — R*
defined by 7°(x, y,2) = (x, .0) is

a) Linear b) Not Linear ¢) Rational d) None of these
(ix) The dimension of KerT is called

(a) Rank {hINulhy (c) basts (13} none ol these
(x} 2 0)

i o | g
The characteristic polynomial of the matrix | o 3J is....

@pA=(1-2) WO p(A)=(2-4)3-2)

I p(Ay=4° (d) Noue of these
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Q.1. Encircle the correct choice. (1x10=10)
(i) If A and B are two square matrices of the same size then
(a) tr(AB) =tr(A)r(B) (b) tr(AB) # tr(A)tr(B)
(c) tr(AB) =tr(A)+1tr(B) (d) None of these
(ii) A system of m homogeneous linear equations 4x = 0 in n variables has a non-trivial solution if and
only if the rank of A is -«---enem-
(a) equal to n (b) less than n (c) greaterto n (d) None of these
(iii) If Ais amatrix of order 3x 3 and det(A4) =2, then the value of det(34) is -
(a)-24 (b) -6 (c)-27 (d) None of these
(iv) A group has exactly ---------- identity element.
(a) One (b) Two (c) Three (d) Four
v The subspace of R? spanned by the vector (a, b, c) i§ =memmeemes
(@) x=4y=blz=ct (b) x=-at,y=-bt,z=—ct
() x=at,y=bt,z=ct (d) None of these
(vi) The property Va, b, c €R then a+(b+c)=(a+b)+c iscalled
(a) Associative property (b) Transitive property
(c) Closure property (d) None of these
(vii)  Alinear transformation 7 :U —> V is one-to-one if and only if ------——
(a) N(T)={0} (b) N(T) {0} (© N(T)={1} (@) N(T)={-1}
(Vi) Let R® be the vector space of ail ordered triples of real numbers. Then the transformation 7 : R® — R’

defined by 7'(x, y,2) = (x, y,()) is

a) Linear b) Not Linear ) Rationat d) None of these
(ix) The dimension of KerT is called ..................

(a) Rank (b)Nullity

(c) basis (d)} none of these

() 4 0
The characteristic polynomial of the matrix 0 7 iSssnzas

(@) p(A)=(2- 2y’ (b) p(A)=(4=-A)T-2)
(€) p(A)=(4+ANT+4) {d) None of these
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Q.2 SHORT QUESTIONS (4x5 = 20 Marks)
(i) Find the reduced echelon form of the matrix

1 -2 3 -1

2 -1 2 2

31T 2 3

(ii) Prove that
1 1 1
a B r|=(a-B)(B-r)r-a)a+B+r)
@ B 7
Show that the vectors (1 - i,i) ,and (2,-1+1) C?are linearly independent over C but linearly
independent over R.
(V) Define 7: R > R’byT(x,,%,,%;) = (—X;, %, %, +%;). Find N(T).Is T one-to-one?

(iii)

(v) 2 21
Find the Eigen Values and eigen vectors of 1 31
1 2 2
LONG QUESTIONS (6x5 = 30 Marks)
Q3 Solve the system of linear equations
3x+2y+4z=7
2X+y+z=4 3x+2y+4z=7
x+3y+5z=3
Q4 l+x 1 1 1
Show that ! I=x ! ! =chy2
1 1 1+ 1
1 1 1 1-y
Qs 1 21

If A=|2 1 2| determine the value of 4* —44—5]
2 2 1

Q.6 Determine whether or not the set of vectors {(l,2,~1),(0,3, 1),(1,-5, 3)} is a basis for R°?.

Q.7

L 2
Find the real orthogonal matrix P for which P™' AP is orthogonal where 4= liz ]:|
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SHORT QUESTIONS (4xS = 20 Marks)
solve the following system of linear equations by using Gauss Jordan elimination method
2x -x,-x =4, 3x+4x,-2x, =11, 3x,-2x,+4x, =11
Prove that the following determinant vanishes
bc ca ab
Va Yb VY
a ¥
Discuss whether the vectors (1,2), and (3,-5) span the vector space R*?

Define 7': R *— R® by T'(x,,x,, %) = (x, = X;, X, + X, X; + X;) . Find the basis and dimension of
R(T).

0 1 -l
Showthatthe matrix |4 -3 4 | isinvolutery

3 -3 4
SECTION-III
LONG QUESTIONS (6x5 = 30 Marks)
Solve the system of linear equations by Gaussian elimination method
x+y+2z=9, 2x+4y-3z=], 3x+6y-5z=0
1 2 2
Find the Eigen Values and elgenvectorsof | 1 2 =]
=114
6 3 4
Reducethematrix | ~4 | -6
1 2 -5

Determine whether the vectors are linearly independent or not?
v =(L-2,41),v; =(210,-3), =(1,-6,,4).

Determine whether or not the given set of vectors Is a basis of R’
v=(1,2,-1),%, =(0,3,1),v, =(1,-5,3).






