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Q.1. Encircle the right answer, cutting and overwriting is not allowed. (1x10=10)
It (Z)/ =—A then A is called
® (a) Symmetric matrix (b) Skew symmetric matrix (c) Hermitian matrix (d) Skew
Hermitian matrix
If W is a linear subspace of V then
(i) | () dim(W) < dim(V) (b) dim(W)>dim(y) (¢)dim(#)=dim(¥) ~ (d) None of
. these ‘
A set of linear equations is represented by the matrix equation Ax = b. The necessary condition
(iii) for the existence of a solution for this system is '
(a) A must be invertible (b) b must be linearly depended on the columns of A (c) b must be
linearly independent on the columns of A (d) none of these
A unit vector orthogonal to both (1, 1, 2) and (0,1,3) in R? is -----m----
(iv) (1—31\[ (-13 1),(2 -3 —1) o] ‘= 1°
a i =i N e b “Eoa Lo C) T T s o (d) Y R et A e
N R WA TR YO B WA R TR T B WA R Ty NIRRT
. . (2 0},
. The characteristic polynomial of the matrix 1S i,
v
(@) dim(W)=dim(¥) (b) p(A)=2-A)3-1) (c¢) p(A)=0 (d) None of these
The property Va,beR then a+b=b+a=>b¢e R thenais called
(vi) (a) Identity (b) Inverse (¢) Conjugate (d) None of these
The subspace of R* spanned by the vector (a, b, ¢) is ===~
Vi) | (@) x=t,y=bt,z=ct (b) x=—at,y=-bt,z=—ct (¢) x=at,y =bt,z=ct (d) None of
these : w
Let R’ be the vector space of all ordered triples of real numbers. Then the transformation
wiii) | T R’ =3 R’ defined by T(x.y,2)=(xy,2) is
‘| (a) Identity  (b) Not Linear  (c) Rational  (d) None of these
A linear transformation T that is both one-one and onto is has Ker(T)
(ix) ‘
(a)0 (b) 1 (©)2 (d) None of these
Let Vbe vector space of finite dimension ». Then any n+1 or more vectors in V is ---------
)

(a) linearly dependent  (b) linearly independent (c) both (a) and (b) (d) none of these.
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W (5x4=20)

- Q2.  Questions with Short Answers.

Decide yes or no about the following statement, if no justify by counter example.

(i) ) If A is 2 x 2 matrix such that A2 = 0 Then A must be a null matrix- , 4)

If possible express v = (2_,~5,3) in R? as a linear combination of the vectors
(i) . - - ‘ )
ul = (15—332)3 uz = (2;_4 _1)5 u3 . (1,_‘5,7).

Check whether W is a subspace of V or not.

(iii) V={f: f:R>R}, W={feV: f)=0}. (4)

Show that
! !ra 1 1]
(iv) a1 1 3 4
det =(a-1)"(a + 3)
1 a 1
1 1 1 a

If 4 and B are invertible matrices of same order and 4B is invertible then

! show that (4B)™ = B'47",




LONG QUESTIONS (5x6=30) :

Solve the following system of linear equations by using an appropriate method.

X, = 2%+ 3x;= 3

Q.3 (6)
: 26+ x,— x;= 9
—3x, —4x, +5x,=-15.
Q.4 | Define T: R > R’byT(x,,x,,%,) =(~x,, %, %, + x,). Find N(T).Is T one-to-one? | (6)
1 21
Q5 |If 4=[2 1 2| determine the value of 4% —44—51I. (6)
2 2 1
Find the real orthogonal matrix P for which P"V‘AP is orthogonal where
Q6|  _[1 2] (6)
2 1J
Express matrix M as a linear combination of the matrices 4, B and C
where
Q.7 (6)
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Please encircle the correct option,

Q.1. ' Encircle the right answer, cutting and overwriting is not allowed. (1x10=10)
| Rank of 4 is ==--=--- Rank of A"
(¥ i

(a) equal (b) greater than (¢) less than _ (d) None of these

If 4 and B are symmetric rnatrices. Then AB is also

(lrl) (a) symmetric (b) skev&-syrnmetric ‘(¢) Hermitian (d) None of these
If A4is a matrix of order 3x3 and det(4) = -1 , then the value of det(24) is --------

@) | (2)-8 () 6 )8 @18

. The dimension of KerT is called ...... s von ot -
() | (a) Rank (b) Nullity (c) basis (d) none of these -
- . (3 0).

The characteristic polynomial of the matrix IS -ivmansnsiaiinsiis o

) 0 1
@ p(D)=(1-2 () p(A)=G-A)1-4) () p(A)=0 (d) None of thesc
If (Z)[ =—A then Aiscalled................... matrix

&

(a) Symmetric (b) Skew symmetric (c) Hermitian  (d) Skew Hermitian

The property Va,b eR then (q+b) = ‘(b'+a) is called

(i) | (a) Closure property (b) Transitive property (¢) Commutative property (d)
Associative property

A linear transformation 7:U —> ¥ is one-to-one if and only if ===-enmne-

(viii) (@ N(T)={0} (b) N(T)#{0} () N(T)={1} - (d) N(T) ={~1}

Let R®be the vector space of all ordered trlples of real numbers. Then the transformation
g | T R® = R® defined by T(x,y, z) (x,2,0) is

(a) Linear (b) Not Linear . (c) Rational ~ (d) None of these
A symmetric matrix of order n has -------- eigen values. | | v

) A R
| (@) n-1 (b)n+l ©n @0
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Q.2 SHORT QUESTIONS

(i) | Show that the functions f(¢) = cost, g(¢) = sint, h(t) =t from R to R are 4)
linearly independent.

Without evaluating, verify that

(ii) ' b+c b ¢ 4)
det|c c+a a| =2a(b?+c?).
b a a+bd

0 1 -1

(iii) | Show that the matrix |4 -3 4 | is involutery. 4)
3 -3 4

. Check whether W is a subspace of ¥ or not.
(iv) “4)

V = R”and W is the set of first quadrant vectors of R?.

For the given matrix find the basis of Column space.

) e 1@
365 0

1 21 0

P.T.O.



LONG QUESTIONS

Solve the system of linear equations by Gaussian elimination method

0 0 1

Q.3 , . 6)
S x+y+2z=9, 2x+4y-3z=1, 3x+6y—-5z2=0
‘ [t 2 3
Q.4 | If possible, find the inverse of the matrix | 0 -2 0 (6)
-2 -2 2
For a real number k, consider the following system. For what value k dees the
system have a solution.
- x,+x, oo, +x, =k ©
~x, +%,+2x, =0 '
X, +2x, +x, —x, =—k.
Determine whether the vectors are linearly independent or
6 et | | (6)
< not?v, =(1,-2,3),v, =(5,6,-1),v, = (3,2,1).
Q.7 | If possible find a matrix P that diagonalize the following matrix.
1 1 0
' 6
A=|0 1 1 "






