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SECTION-| &
all the first 10 questions are compulsory. They carry 1 mark 8}; .

1. Give an example of two matrices that are equivalent.bga% not row equivalent.

111 Q&\
7. Find the rank of the matrix [1 1 1. Q?
P10 AW
Q)

3. Write down all normal forms that are sible for non-zero 4 x 5 matrices.

4. Show by example that the union Q@o subspaces of a vector space need not be
a subspace. >

I
5. Prove or disprove : Sut%s‘gs of linearly dependent sets are linearly dependent.

cosf sine}

6. Find the inverse of the matrix |
-sin® cosH

7 If a 5 x 4 matrix A has a left inverse, what is the rank of A ?

8. Find the matrix of the linear mapping f: R? — R® given by f(x, y) = (x +2y, 2x -y, )
relative to the natural ordered bases.

1 0 0 0]

o
- O O

9. Compute det A, where A=

o = O
o o —

o O

LS J

| 0 1
0. Find the algebraic multiplicity of the eigen value of the matrix {0 ]

P.T.O.
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SECTION I

Answer any 8 questions from among the questions 11 t0 22. These questiong ,,

2 marks each.

11. Show that there are infinitely many real 2 x 2 matrices A with A? = - .

1] - A}
- 12. Can the vector | *4|

-9

be written as a linear combination of the vectors |3
]
0 2

-1land | 5 ? Justify your answer.
2 12

13. Determine the row rank of the matrix, | ¢ .
- 4G 2

qg) 01 2

Nt

a Q\, ' :
14. Show that the matrixL)é ﬂ/is row.equivalent to I,,, provided ad-bc # 0.
| P
15. Is B={(x, y, zk\ﬁ y + 2 =0} a subspace of R® ? Justify your answer.

Yy 1347

16. Showthatthematrix |2 3 5 8 | has neithera leftinverse nor a right inverse
1459

17. In the vector space R*, let A = Span {(1, 2, 0, 1), (-1, 1, 1. 1)} anc
B=Span{(0,0,1,1),(2,2,2,2)}. Determine A ~B and compute its dimension

18. Describe the subspaces of R3.

19. Consider a skew-symmetric n x n matrix A, where n is odd. Show that A is notinvertib

20. Solve the equation, det 4 =0.

o X D
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| e,gen value of A ble matry A, prove that 2.

etermine the matrix of f with

6.

\ -3-
| isan eigen va|ue of an inverti oo
0 and that 7, 'is

Gons,derthe linear mapping f: w3 | 1,3
> RYgivenby f(x, y, 2) = (2x + z, y—-Xx+2, 32).

e
i 0.0) Spectto the ordered basis {(1,-1,0), (1,0,-1),
6 ques SECTION -
qwer an uestions from am .
markS sach. ong the questions 23 to 31. These questions carry

the Cartesia ,
Inn o wih t:: place, let L be a line passing through the origin and making an
ang € x-axis. For every point (x, y) of the plane, let ( (x,, y) be its

reflection in the line L. Prove that [XL} Bepel
YL S|n29 *0082

12 0 3] 0
12 33 &’
Formatrix |1 0 1 1|determinethe m%@% number of linearly independent
11 12] QO

rows and the maximum number o(fmearly independent columns.
Find all solutions of the hne@?

D

Xo + X4+ Xg =1
x1+x3_0
x1+x2+x5=1

Let - R® > R be given by f(a, b, ¢, d, e) =(a-c+3d—e,a+2d—-e,2a-C+
5d —e, — ¢ + d). Find bases for Im f and Ker f.

H 1§ 2 91
2 0 0
2 1 -2

3 2 1

Find the inverse of

O = O -

. a P
 Find a basis for the real vecter space V of complex matrices eof the ferm [ v = J .

What is the dimension ef V ?



N

!
i

[TT—
C-1362 P 'l' l"-“ly. ‘

iati igen values are lineay,
29. Show that the eigenvectors corresponding 10 distinct e1ge arly
independent.

i AB = adj B.adj A.
30. If Aand B are invertible n x n matrices, prove that ad AREEEES
31. Show that similar matrices have same eigen values.

SECTION-IV

Answer any 2 questions from among the questions 32 to 35. These questions carry
15 marks each.

1 -1 0 -1 -5 -1
2 1 -1 -4 1 -1
32. a) Reduce to Hermite form thematrix |1 1 1 -4 -6 3
1 4 2 - 5 8]
b) Show that the equations Q&,
~5t—u+x-y= | QY
Y=« &&\
t—-4u+2x+y-z= B

5

: :u+x+y+zmw,i Qé\
-ot-8u+x+4y+2z=39
have a solution if and onL{(i'i%a — B =11y + 58 = 0. Find the general solution
when o= B =1, )\%% -8,
33. a) Find the rank>riullity and a basis of the kernel of the linear mapping
f:R® > R3given by f(X, y, 2) = (X +y + 2, X + y + 2, 2x + 2y + 22).
b) Show that a linear mapping is completely and uniquely determined by its

action on a basis.
-3 1 -1
34. a) Show thatthe matrix |7 5 -1| is not diagonalisable.
-6 6 -2

b) Determine the transition matrix from the ordered basis {(1,0,0,1),(0,0,0,1),
(1,1,0,0), (0, 1,1, 0)} of B* to the natural ordered basis of B¢

g 1 1
65 -2 21]

" G . B i . L ™ al ] . . . e . .
36. Given the matrix A=| -2 6 3 —ﬁ% , find a matrix B such that B2 = A.
0 0 4 w .




