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SECTION -1

allthe first 10 questions are compulsory. They carry 1 markg@'éQ

1, Givean example of two matrices that are equivalent b‘itg'% not row equivalent.

111 &}\
» Find the rank of thematrix [1 1 1. QSJ
] RN

Q

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

4 Show by example thatthe unio
a subspace. Q}a\

o subspaces of a vector space need not be

5. Prove or disprove S@ts of linearly dependent sets are linearly dependent.

cosO sinB
_gin® cos6|

6. Find the inverse of the matrix {

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 {: R2 > R® given by f(x, y) = (x +2y, 2% -, ~X)

relative to the natural ordered bases.
10 0 0]

9. Compute det A, where B 3
0

o o O
- O O

l'::)C)_A.

10. Find the algebraic multiplicity of the eigen value of the matrix [

0 1
00

|

P.T.O.
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SECTION I

Answer any 8 questions from among the questions 1110 #% hese Westipy,

2 marks each.

2 matrices A with A2 - _|

11. Show that there are infinitely many real 2 x 2

| -1] . .
- 12. Can the vector | —4[ be written as a linear combination of the Vec‘ors,

i
=) |

[0] [2]

—wand] S | ? Justify your answer.

" 2‘, b @7« _

| 2 &S

13. Determine the row rank of the matrix, | - <\ -
&@;\—1 -2

N,

Qg) 0 | 1 |

\\Q)

14. Show that the matrixt.l, Q(ﬂois row.equivalent to |, provided ad-bc %

&,

| > e 1.
15. Is B={(x, y, z)\cb‘ky +2 =0} a subspace of R® ? Justify your answer

?> 1.3 47

16. Showthatthematrix |2 3 5 8| hasneithera leftinverse nor a right inverse
14509

N -
S

N

17. In the vector space R®, let A = Span {(1, 2, 0, 1), (-1, 1, 1, 1)) anf
B=Span{(0,0,1,1),(2,2,2,2)}. Determine A ~p and compute its dimensi

18. Describe the subspaces of R?.

19. Consider a skew-symmetric nx nmatrix A, where n is odd. Show that Ais notine®

a a

o X

20. Solve the equation, det

O
O o X

a a
X a
a X
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1 eigen value of A1, .
3

asider the linear mapping . p3 3 . |
)2 ggtermi"e the matrix of f v\?ith rﬂsspelﬁo ?;Ven by f(x, y, Z)‘= (2x+2,y-x+2,32).
(1}01 0)}' | eorderEd baSIS {(1’“110)’(1’ O’“I):

SECTION - i

6 questions f
msweranv questions from among the questions 23 to 31. These questions carry

B I the (;aﬂ§3|an p!ace,' letL bealine passing through the origin and making an
angle & With the x-axis. For every point (x, y) of the plane, let (x,, y,) be its

. . x '
reflection in the line L. Prove that | - |= 09529 e
YL sin26  -co vl

RN
Q

determine the @a@num number of linearly independent
i ] .C

rows and the maximum numb\ inearly independent columns.
25. Find all solutions of the lifear system
Xo + X4+ Xg =1 ?}\
Xy +Xg=0

94. For matrix

— b e
— O NN

—_ - W O
N = W W

Xq+ Xy + X5 =1

%. Let f:R® - R* begivenbyf(a,b,c,d,e)=(a-c+3d-e,a+2d-e,2a-C+
5d - e, — ¢ + d). Find bases for Im f and Ker f.

1
27. Find the inverse of [0 -2 0 0],
1

o B
2. Find a basis fer the real vectsr space V of complex matrices of the ferm { y = a] :

What is the dimension ef V ?
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. to distine
29. Show that the eigenveclors correspond'ng
i AB = adj B.adj A

independent
' , , that adj
30. If Aand B are invertible n x n matrices prove

n values.

31. Show that similar matrices have $am¢ eige
SECTION- \'

- 5. These quest;
Answer any 2 questions from among the questions 32103 questiong ca,
15 marks each. -
({1 -1 0o -1 -5 -1
9 1 =1 ~4 1 -1
: 4 6 3|
32. a) Reduce to Hermite form, the matrix|1 1 1 4 |
1 4 2 ,38\ -5 8
b) Show that the equations -6’@'
-St-u+x-y=a .4(27‘0
N
t—4u+2x+y-z=f &} |

—Bt—4u+X+y+Z=Y @QO
N
—5’[—8u+x+4y+2z-QJQ
have a solution if and 0 cﬁ 8q — p — 11y + 58 = 0. Find the general solufoy

when o= B——1¢:§b§5 8.

33. a) Find the r@' nullity and a basis of the kernel of the linear mapping
f-R3 > R3given by f(x,y, 2) = (X +Y +Z, X +Y + 2, 2X + 2y + 22).

b) Show that a linear mapping is completely and uniquely determined by it
action on a basis.

-3 1 -
34. a) Show thatthe matrix | -7 5 -1]is notdiagonalisable.
-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 R* to the natural ordered basié of RY.
g 1
63 -24 2%}
. g.‘_-:‘;“-l 4 | - , ; ¢
35, Given the matrix A=| -2 élé‘ —5% find a matrix B such that B =A
I 0 0 4 5 :

——



