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UNIT -1
i -1 2
1. a) Find the rank of the matrix [—6 2 4]by using Echelon form.
-3 1 2
1 2 3 4
b) Reduce the matrix [2 1 4 4 ] into normal form. Find its rank.
3 0 5 10
2. Find whether the following system of equations are consistent. If so solve them

¥+ 2y 4+ 27z =2y -2y —=z=52yr — by + 3r=—4, r L A4y L Rz =1,

. Determine whether the following equations will have a non-trivial solutions, if so solve
them4x + 2y +z+3w=06x+3y +4z+7Tw=02x +y+ w =10,

. Discuss for what values of « and g, the simultaneous equations x +v+z=6
x+2y+3z=10;x+ 2y + A = phave i)no solution if)a unique solution

iit) An infinite many solutions. [10 M]

2

. Find the characteristic equation of the matrix u ] and hence find the matrix represented

1
1
1
24

by A% —547 +74%* — 345+ 4* —54% + 5}12 +1 [10 M]
1 2 -1
. Verify Cayley Hamilton theorem for the matrix [z 1 —z] find 47%and A*using
2 -2 1
Cayley Hamilton theorem. [10 M]
. Reduce the quadratic form to the sum of squares form by orthogonal reduction. Find index,

Nature and Signature of the quadratic form 2x* + 2y? + 2z* — 2yz — 2zx — 2xy. [10 M]
. Reduce the quadratic form 3x*+ 5y®+ 3z%— 2yz + 2zx — 2xy to the canonical form by

Orthogonal reduction. Find index, nature and signature of the quadratic form. [10 M]
3 7T—4f —2 451
A lfa=|74+4 -2 34 |then prove A is Hermitian and i4 is Skew-Hermitian.
—2—-5i 3+i 4
1+¢i —1+4¢&

b) Prove that = [ 14 1—i

] IS unitary matrix. [5M]
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10. a) Define rank of a matrix. [2 M]
b) Test for the consistencyof x + y+z=6;x—y+ 2z=5;3x+y +z= -8 [2 M]

5 —2 0
c) Find the Eigen values of the matrix I—z 6 2‘. [2 M]
0 2 7

d) Define Hermitian matrix and Skew- Hermitian matrix. [2 M]

e) State Cayley Hamilton Theorem. [2 M]
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a ¢ b

fA=|b a ;] is singular matrix then a® + k% + ¢® =

c b

A) 3abc B) abc C)(abc)? D)1
. A square matrix A is symmetric if

AAaTa=0 B)aTa=1 C)aT = -4 D)4AT =4
. Asquare matrix A is skew-symmetric if

AATA=0 B)ATA=1 C)AT = -4 D)AT = A
. The diagonal elements of a skew-symmetric matrix are all

A) real B) imaginary C) zero D) one
. Asquare matrix A is an orthogonal matrix if

A)A *A=1 B)ATA =1 C)a" = -4 D)4A" =4
. Therank of 3 X 3 non-singular matrix 4 is

A)2 B) 0 C)1 D) 3
. The rank of the singular matrix of order 3 is

A)=3 B)<2 o)1 D) 3
. The system of equations are consistent, if

A)p(A) < p(AE) B) p(Aj#p(AB) C) p(A)=p(AB] D) None

. The system of linear equations has infinite many solution, if
A)r<n B) r£n C) r=n D) None
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10. The system of linear equations has unique solution, if
Ar=<n B) r£n C)r=n
11. The system of linear equations has AX = 0 is
A) Homogeneous: B) non— homogeneous C)consistent
12. The system of linear equations has trivial solution, if
A)X<a B) X+n C) X=n
13. The system of equations are inconsistent, if
A)p(A) <p(AE) B) p(AJ#p(AB) C) p(A)= p(AB]
14. The rank of a unit matrix order 4 is
A)2 B) 4 o)1
15. The rank of the singular matrix of order 3 is
A) <3 B) 2 C)1
16. The transpose of an orthogonal matrix is
A) symmetric B) unitary C) orthogonal D) Hermitian
17. The maximum value of the rank of a 4 x 5 matrix is
A)2 B) 4 C)s D)3
18. If A is a symmetric matrix then 4™(n is positive integer) is
A) symmetric B) unitary C) orthogonal D) Hermitian
19. The diagonal elements of a Skew-Hermitian matrix are all
A) real B) purly imaginary C) zero D) None
20. The diagonal elements of a Hermitian matrix are all
A) purly imaginary B) real C) zero D) None
21. A square matrix is said to be unitary if
A)APAT = 4 B)4’A =1 C)AfAa=0 D) None
22. Inverse f a unitary matrix is [
A)Hermitian B) unitary C) orthogonal D) symmetric
23. The Eigen values of the unit matrix of order 3 is [
A) 0,0,1 B) 1,1,0 C)1,1,1 D)1,—-1,1
24. If one of the Eigen value is of a square matrix A, then the trace of Ais [
A) singular B)symmetric C) orthogonal D) non — singular
25. If 1, —1,2 be the Eigen value is of a square matrix A, then the trace of Ais [
A)—2 B)O C)3 D) 2
26. The characteristic equation of the square matrix A is [
A) |A— Al B)lA—AIl =0 C)la—al =0 D)[A—2AI] =D
w kg
. The latent root of [l] b 0]are [
0 0 ¢
A) a0, c B)a,b,c
If D =P 1AF then A* =
A) PTtA'P B)P AP
L
0
A)ii B)1,—1

] are

. The Eigen values of '3
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30. If a square matrix A satisfies A”A = I, then the matrix is [
A) symmetric B) hermitian C)unitary D) orthogonal
31. The symmetric matrix associated with the quadratic form x” + 3y” — 8xy [

A% 51 el T ol )

. If A'is Hermitian matrix then iA is [
A) symmetric B)skew — hermitian C)hermitian D) None
. The symmetric matrix of the quadratic form ax® + by* — 2hxyis

Al BT el ol JT 0 ol
. The Eigen values of A are 0,1,2 then the nature of the quadratic form is
A) positive definite B) positive semi definite
C)negative definite D) indefinite
. The Eigen values of A are -1,-4,-4 then the index of the quadratic form is
A1 B) 2 C)3 D)0
. The Eigen values of A are 0,0,& then the signature of the quadratic form is
A1 B) 2 C)3 D)0
. The index and signature of the quadratic form x2 + 3y? + 3z — 2zy are
A) 2,3 B) 2,1 C)3,3 D) 0,1
. If the canonical form of a quadratic form is v, + 2y, — 8y, then index and

Signature of the quadratic form is
A) 1,3 B) 2,1 C) 32 D) 0,1

5
. The quadratic form corresponding to the symmetric matrix E _“Jis

A)x? 4yt | 4xy B)x% 4v? 4xy
C)x? +4v? + 4xy D) x* +4y? — d4xy

. The Eigen values of A are 0,1,0 then the rank of the quadratic form is
A1 B) 2 C)3 D)0

Prepared by: N.RAJAGOPAL REDDY

Mathematics-111




