EMT-V (UT-221/16)

W& ASE ( B.D.P.)
pIaig %! ( Term End Examination ) :
forTa, 205¢ @ TF, vy

5|iE|\9 ( Mathematics )

@75’2—@ NI ( Elective )
AN 9q ( 5th Paper : Linear Algebra &
Transformation )
TNE 3 KB VBl AT ¢ ¢o

Full Marks : 50

( T SF9 8 20% )
( Weightage of Marks : 70% )
Al @ T Teram T Rew 3@ (e 2A |

T N, STARTRRS G AREIT ITFET CFE 5
(B (TGN A | TS 20T [N Fd® R |

Special credit will be given for accuracy and relevance
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( English Version )

Group - A
Answer any two questions. 10 x 2 =20
1. a) i) A and B are two orthogonal matrices

of same order and |A|+|B|=0. Show
that | A+ B|=0.

ii) P and Q are two orthogonal matrices
of same order. Show that QPQT is
also orthogonal. 3+2

b) A=(aij)nxn and |A|#0.

If AadjA=|A|™ I, then what is value
of m? With the help of this or otherwise

prove that
) ladjal=| A"
i) adj(adjA)=|A["2.A. 1+2+2
2. a) a, b, ¢ are three non-zero real numbers.
Show that
(b+c)2 a? a?
b2 (c+a)2 b2 =2abc(a+b+c)3.
c? c2 (a+b)2
5
b) Define rank of a matrix.
0 1 -3 -1
. 110 1 1
Transform the matrix A= 3 ] 1 2
11 2 O
to row reduced echelon form and find its
rank. 1+4

B.Sc.-7603-B



B.Sc.-7603-B

EMT-V (UT-221/16)

a) Prove that a finite dimensional vector space
has a basis. S

b) When a quadratic form will be positive
definite ?

Reduce the quadratic

6x2 + y2 +1822 - 4yz —12zx to normal
form and find its nature.

What is rank of this quadratic form ?

1+3+1
a) Show that
2bc — a2 a2 a2 _a a a
b2 2ca — b2 b2 +| ¢ c -c¢
c2 c2 2ab — 02 b -b

=a3+b3+03—3abc.

5
b))  S={(xyzt)e R"; x—y+z-2t=0}.
Show that Sis a sub-space of R 4,
Find its rank and a basis. 3+1+1

Group - B
Answer any three questions. 6 x 3 =18
Define eigenvalue of a matrix.

Show that eigenvalues of a symmetric matrix are
all real and eigenvectors corresponding to
distinct eigenvalues are orthogonal.

Write down the eigenvalues of [% _({| .

1+2+2+1

RSEREERE
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6.

10.

Apply method of orthogonal matrices to reduce

7x? - 2xy + 7y2 +6x+6y—-1=0 to canonical

form and find the nature of the conic.

For A= , show that

=0
== O
QO
O E

A% -2A-3I 4 =0 (null matrix). Use this to show

that rank of A is 4. Also find A%. 3+2+1
Define Euclidean space with an example.
Inner product of two vectors
%

_)
a =(ay,ay,a3); b= (bl,b2,b3) in R 3 is defined

>
by (a b)= |a;b; + agby + azbs|. Check whether

R 3 will be Euclidean space or not. Give reason
for your answer. 3+3

3 2
I;: R°> R”and Tl(x,y,z)=(xy,zz);
3 2
Ty : R > R™ Ty(xy,2)=(x+y,32).
Are T1 and T. 2 linear transformations ?
Answer with reason. T : R°> —» R°and

T(0,1,0)=(2,11), T(L1,0)=(2,2,2),
T(1,1,2)=(4,6,4). Find T(x,y,2). 4+ 2

A=(a is a skew-symmetric matrix. Show

ﬁ)nxn
that |A|=0 if n is odd integer and |A| is a

perfect square if n is even integer, O0<n<4.
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Group - C

Answer any four questions. 3x4=12

11. For what real values of 'a’ the vectors ( 1, 2, 1)
and (1, a,a2) are orthogonal ? Form an
orthogonal basis of IR 3 with these vectors.

12. If a, b, ¢ are three real numbers in Geometric

a b c
progression then show that rank of |b ¢ a| is

c a b
three.

13. Show that the eigenvalues of an orthogonal
matrix are 1 or —1.

14. ¥T: R®>> R%and T(x,y,z)={x—2y+ z,
2x-y-2z,x+y-2z}, then find Ker(T).

coso sina 0 3
15. If A= —311n0c C‘jsl‘* 8 g , then find the value
0 O 05
of adjA.
16. For what real values of ‘a’ the rank of the matrix
a a 1
a 1 a| will be (i) one (ii) two (iii) three ?
1 a a

17. For what values of '‘a’ the equations
x+ay+az=1, ax+y+2az=4, ax—ay—-2z=4
will have infinite number of solutions ?
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18. For any two vectors o, €V, in Euclidean space,
show that || o+p || < || a ||+ |[3|| , symbols have
their usual meaning.

B.Sc.-7603-B



