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Module-1
1. Applying 1
Find the non-singular matrices P and Q such that PAQ is in normal form PAQ
1 -1 -1
where A=[1 1 1 [Hence find its rank.
3 1 1
2. Analyzing 1
2 3 -1 -1
. oAl -1 -2 -3 o
Find the rank of the matrix A= 3 1 3 o by reducing it to normal form
6 3 0 -7
3. 1 1 3 Analyzing 1
Find the inverse of the matrix by Gauss Jordan method A=| 1 3 -3|.
-2 -4 -4
4. Applying 1
Discuss for what values of a and b the simultaneous equations
X+y+z=6, x+2y+3z=10, x+2y+az=b have (i) No solution
(if)a unique solution (iii)an infinite number of solutions.
5. Applying 1
Solve the system of equations x+y-2z+3w =0,x-2y+z-w =0,
4x+y-5z+8w =0, 5x-7y+2z-w =0
6. Evaluating 1
Solve the system x+y-z=2, 2x+3y+5z=-3, 3x+2y-3z=6 by wusing LU-
Decomposition Method
Module-11
1. 6 -2 2 Evaluating 2
Determine the Eigen values and Eigen vectorsof A = (-2 3 -1
2 -1 3
2. Applying 2

1 11
Diagonalize the matrix A=| 0 2 1
-4 4 3




Applying
Reduce the quadratic form 2x%-2xy-2xz+2y?-2yz+2z° to canonical form by an

Orthogonal Transformation and hence find rank,index, signature and the nature of
the quadratic form.

Understanding
2
Verify Cayley- Hamilton theorem for the matrix A =| 0
11

matrix A%-5A7 +7A%-3A%+ A% -5A% +8A? -2A+1. Find A

11
1 0| Find the value of
2

The Eigen values of a Skew-Hermitian matrix are purely imaginary or not. Understanding

If 2 is the Eigen value of non-singular matrix A, then prove that% is an Eigen | Understanding
value of Adj A

Module-111

ApplyBisection method find the root of the equation x logy x =1.2 that lies Applying
between 2 and 3 Carry out five steps of approximations.

Solve the equation x® +x“+x+7 =0 correct 4decimal places Using Regula - Falsi Applying
method

Discover the Newton-Raphson’s formula for the {/N is X n1= 1 [(k-1) X n +o] | Analyzing
Hence deduce the value of 3/24
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1 00
1) Rankof A= 1|0 1 0] is [ ]
0 01
A)3 B)O C)2 D)None
2) If A is amatrix of order m x n then p[A] < [ 1]
A) min(m,n) B) max(m,n) C)equaltom D) None
3 45
3) Rankof |1 2 3 is [ ]
4 5 6
A)l B) 2 C)3 D) None
4) The necessary and sufficient condition that the system of equations AX =B is consistent is [ 1]
A) p[AB]=p[A] B) p[ABJ#p[A] C) p[AB]<p[A] D) None
5) The system of equations AX = B has no solution if [ ]
A) p[AB]=p[A] B) p[ABJ#p[A] C) plAB]<p[A] D) None

6) If n is the number of unknowns, r is rank of A, for the system AX = B has a unique solution if [ 1]
A) p[AB]=p[AJ=r=n  B) p[ABJ#p[A] C) p[AB]=p[AJFr<n D) None

7) If nisthe number of unknowns, “r” is rank of A, for the system AX = B has a infinite number of solution if

A) p[AB]=p[A]=r=n  B) p[ABJ#p[A]=r>n  C) p[AB]=p[A]=r<n D) None [ ]
3 3 3 3
.- 13 3 3 3|
8) The rank of the matrix A = [3 3 3 3‘ is [ ]
3 3 3 3
A)4 B)3 C)2 D)1
9) If A is hermitian matrix then iA is [ 1
A) Hermitian ~ B) Skew hermitian C) Unitary D) Idempotent
10) The system of equations x+y+z=2;2x+2y +2z=4; 3x+3y+3z=6 has [ ]
A) no solution B) infinite solutions C) unique solution D) None
.- [0 =11[%¥1 _[5
11) The value of x and y if [1 0 ”y] = [4] [ ]
A) x=4,y=5 B) x=4,y=-3 C) x=1,y=2 D) x=4,y=-5

12) Transpose of unitary matrix is----------------- [ 1



A) Unitary B) hermitian  C) idempodent D)nilpotent
13) If A'is a matrix of order 4x5 and the rank of A is 2, the normal form reduced matrix of A is [
1 00 0O 1 0 00O 1 0 0 0O
01 00O 01 00O 01000
Do o100 Blooooo D% o010 of D Nome
0 0 0O0O 0 00 OO 0 00 10
14) The determinant of an orthogonal matrix is [
A) +1 B)<1 C) 0 D)None
k -1 0
15) The rank of thematrix | 0 k —1| is2 fork = [
-1 0 k
A)0 B)2 )1 D) None
16) The system of equations x+2y=5 , -2x+ay =4 are onsistent if [
A) a=-4 B) a=4 C) a#-4 D)none
17) If A and B are matrices and if AB is defined then the rank of AB is equals to [
A)rank of A B)rank of B C) <min{rank of A, rank of B} D)None
18) If A is orthogonal matrix then A-1 equals to [
AA B) AT C)A2 D)None
19) Which of the following is Skew symmetric matrix [
2 1 -2 2 -1 -2 2 1 -2 0 -3 -2
Al-1 2 —1] B) [—1 2 1 ] Ol-1 2 1 D)I3 0 -4
1 0 5 1 0 5 -1 0 -5 2 4 0
20) Which of the following is Symmetric matrix is [
2 1 -2 2 -1 -2 2 1 -2 2 -1 -2
Al-1 2 -1 B)[-1 2 1 aO-1 2 1 D)yl-1 2 1
1 0 5 1 0 5 -1 0 -5 -2 1 -5
21) The rank of a unit matrix of order *n’ is [
A) n+2 B)n-1 C)n D)n+1
22) The rank of the matrix A= is [
A)l B)O C)n D)n+1
23) Which of the following is true [

A)The determinant of orthogonal matrix is £1
C) If A is symmetric then BTAB is also symmetric

24) The rank of a singular matrix of order n is
A) <n-1 B)n C) n-2 D)<n

B) The product of two unitary matrices is unitary
D) All are true

]



25) The rank of a non-singular matrix of order n is [ 1]
A)l B)O C)n D) n+1

26) Which of the following is true [ ]
A) If A'is symmetric matrix then A2 is also symmetric matrix
B) The product of two orthogonal matrices is orthogonal
C) The Rank of the matrix of order 1 x230443 is 1
D) All are true

27) The values of ‘k * for which the equations x+y+z=1,4x+y+10z=k2,2x+y+4z=k have a solution is

Al B)-2 C)3 D)6 [ 1]
28) If A be nxn matrix of rank “n’, then rank of Adj A is [ ]
A)l B)0 C)n D)n+1
29) The rank of a matrix every element of which is unity is [ 1]
A)l B) 2 C)3 D)6

30) Ifasquare A can be expressed as a sum of Symmetric matrix p and skew symmetric matrix Q then P and Q
are [ ]
A) Singular B) Non-Singular  C) Null D)None

31) If the rank of matrix A= is 2 then the value of x is [ ]
Al B)2 C)3 D)6
32) For the system AX = B,p[A/B]#p[A] then the system has solution [ 1
A) No B) Unique C) Infinite D) Trivial
1 2 3 : 6
33) For [0 1 2 : 3 if b #15,a # 8,the system has solution. [ 1
0O 0 a—8 ¢ b—-15
A) No B)Unique C) Infinite D)Trivial
1 2 3 : 6
34) IffA/B]=10 1 2 : 3 ]and ifa=8,b=15pl[A/B] = [ 1]
0O 0 a—8 ¢ b—-15
A)l B)2 C)3 D)6
1 2 3 : 6
35) If[A/B]=|0 1 2 : 3 andif a =8,b # 15,p[A/B] = [ ]
0O 0 a—8 i b—-15
A)l B)2 C)3 D)6
36) If there are 4 non homogeneous equations in 6 unknowns then the system has [ ]

A) No Solution B) Unique Solution C) Infinite Solution D) none

0O 1 -1
37)TherankofA =2 0 4|is-—-——-------———— [ ]
3 -2 O

Al B)2 C)3 D)6



38) For the system AX =0,p[A] = n (no.of unknowns)

then the system has solution [ 1
A)No Solution B) Non-trivial C) Trivial D)None
39) The determinant of a A_3x3 is zero and determinant of a atleat one sub-matrix of order 2 is not equal to zero
then the rank of A is [ 1]
Al B)2 C)3 D)6
) cosf  sinf| _ [ ]
—sinf cosf
A)l B)2 C)3 D)6

41) For the system AX = O,p[A]<n (no.of unknowns)
then the system has solution [ 1
A) No Solution B) Non-trivial Solution C) Trivial Solution D)None

42) If A'is any square matrix is said to be Symmetric matrix then [ 1
A)A=A B)A' = -4 C)AAT = ATA=1 D)A™ =0

43) If Ais any square matrix is said to be Skew-Symmetric matrix then [ 1
A)A=A B)A' = -4 C)AAT = ATA=1 D)A™ =0

44) If Ais any square matrix is said to be Orthogonal matrix then [ 1]
A)A =4 B)A' = —A C)AAT = ATA=1 D)A™ =0

45) If A'is any square matrix is said to be Nilpotent matrix then [ 1
A)A=A B)A'=-A C)AAT = ATA=1 D)A™ =0

46) If Ais any square matrix is said to be Idempotent matrix then [ 1
A) A2 =] B)A% = -4 0)A*= A D)A? = —]

47) If Ais any square matrix is said to be Involuntary matrix then [ 1
A) A2 =] B)AZ = -4 C)A2= A D)A? = —]

48) WhICh of the following is orthogonal matrix [ 1

1 2 1 2

| 3 3 3 ]| |r 3 §]| —2/3 1/3  2/3 —2/3 1/3 2/3

A)l § § > B § -2 o|23 23 13 D)| 2/3 2/3 1/3]
ll ; 2J| ll T 2J| ~1/3 —2/3 —2/3 /3 —2/3 2/3

3 T3 3 3 3

49) If A is Skew Hermitian matrix then iA is [ 1
A)Skew hermitian B) Unitary C) Hermitian D) orthogonal

50) Which of the following statement is false [ 1

A) Principal diagonal elements of Skew hermitian matrix are either zero or purely imaginary
B) Principal diagonal elements of hermitian matrix are real

C) Principal diagonal elements of Skew symmetric matrix are zero

D) Principal diagonal elements of orthogonal matrix are 1



51) The Eigen values of the matrix A = ? 2] are
1,6 B)2,5 C)4,3 D)0,7
-1 2 3
52) The Eigen values of thematrixA=| 0 3 5 |are
0 0 -2
A)-13-2  B)123  C)1,-3-2 D) -1,-3,-2

53) Sum of the Eigen values of the matrix A = [? g]
A)3 B)5 C)7 D)10

54) The Eigen values of a matrix A = [g %] are

A4 B)l4 C)1,-4 D) None
55) The Eigen values of A and A" are
A)Not same  B) same C)0,0,1 D) None
56) The product of the Eigen values of a matrix A is equal to
A)A B) Adj (A) C)DetA D) None
57) If Ais an eigen value of non singular matrix A then |A| /A isan Eigen value of
A)AdjA B)A™! C)AT D)none
. o1 \/§]
58) The Eigen values of a matrix A = 5 L/§ ; are
i+v3 i—/3 i+V2 -2 i+1 i-1
N5 m B Oy DiNone
-1 2 3
59) The Product of the Eigen values of thematrixA=| 0 3 5 |is
0 0 -2
A)6 B)1 C)-6 D)None

60) The Eigen vectors corresponding to distinct Eigen values of a matrix are
A)Linearly independent B)Linearly dependent C) cannot say D)none

61) If one of the Eigen values of A is Zero, then A is
A)Singular B)non-singular C)symmetric D)non-symmetric

62) Write the symmetric matrix corresponding to the quadratic form x2+6xy+5y?

A)[g ﬂ B)[é g] C)[é g] D)None

63) Ifall The Eigen values of A are Non-zeros then A is
A)Singular B)non-singular C)symmetric D)non-symmetric



64) The Eigen vectors for distinct eigen values of a Symmetric matrix are
A)Non-zero  B)Linearly Independent C)Linearly Dependent D)Orthogonal

65) The Eigen values of the matrix A are 1,2,3 then product of the Eigen values of matrix A1 is
A) 6 B)1/6 C)-6 D)-1/6

66) The Eigen values of the matrix A are 1,2,3 then sum of the Eigen values of matrix A™ is
A) 6/11 B)11/6 C)6 D)-1/6

67) If 2,3,4 are eigen values of A then the eigen values of A-31 are
A)-1,0,1 B)-1,-1,0 C)1,1,0 D)1,1,1

68) Geometric multiplicity is defined as
A) Total no. of Eigen values
B) Total no. of Eigen vectors
C) Total no. of Linearly Independent eigenvectors
D) Total no. of Linearly dependent vectors

69) The concept of Algebraic multiplicity will come at
A) Repeated Eigen value  B) Repeated Eigen vector C) Distinct Eigen vector  D)AII

-1 2 3
70) The sum of the Eigen values of the matrixA=| 0 3 5 |is
0 0 -2

A)6 B)1 C)-6 D)0

71) If the Matrix A is singular, then one of the Eigen value of A is
A0 B)1 C)2 D)3

72) If'A is the Eigen value of a non-singular matrix A. then the Eigen value of Adj (A) is

A B) % C): D)None

73) The characteristic roots of a real symmetric matrix are
A)lmaginary B) Real C)complex D)None

74) The matrix p which diagonalize a given matrix A is called
A)Singular matrix B) Spectral matrix C) Modal matrix D) None

75) The diagonal matrix D obtained by diagonalization is called
A)Singular matrix B) Spectral matrix C) Modal matrix D) None

76) If the Eigen values of A are 1,2,3 then the Eigen values of A3 are
A)1,23 B)1,4,9 C)1,8,27 D) None

771f A is an Eigen value of A, then Eigen values of AT is
A)l+ 2 B) A C);  D)None



78) Nature of the quadratic form x2+4xy+6xz-y2+2yz+4z2 is
A)Positive semi definite  B) Indefinite C) Negative semi definite D) Negative definite

79) Symmetric matrix associated with the given quadratic form 4x2-8xy+4xz+3y2-6yz+z2 is
4 4 2 4 -4 2 4 -4 2 4 -4 2
A4 3 -3|B|-4 3 3|C|-4 3 -3|D|-4 3 -3
2 -3 1 2 3 1 2 -3 1 2 -3 -1

80) Eigen values of Idempodent matrix are

A)0,-1 B)0,1 C)0,0 D)1,1
1 1 3
81) The product of the Eigenvaluesof A=|1 5 1|is
3 11
A)5 B)-25 C)6 D)-36
a h g
82) The Eigenvaluesof A=|0 b 0] are
0 0 c
Aa,b,c B)1l/a,1/b,1/c C)-a,-b,-c D)-1/a,-1/b,-1/c

83) If the Eigen values of A are 1,1,2 then the Eigen values of A2 are

A)1,1,2 B)1,1,4 C)1,1,8 D) None

1 1 3
84) The sum ofeigen values amatrixA=|1 5 1|is
3 11

A)DetA B)trace of the matrix A C)Both A&B D)None
85)The sum ofeigen values a matrix A= is

A)0 B)1 C)7 D)5
86) The eigen values of an unitary matrix have absolute value

A)2 B)-1 C)1 D)-2
. . 4 1-3i

87) The eigen values of matrix are [1 e 7 ]

A)-2,9 B)2,-9 C)-2,-9 D)2,9

. . 3i 2+1

88) The eigen values of matrix are [_2 Y0 i ]

A)di,-2i B)-4i,-2i C)4i, 2i D)-4i, 2i

89) Eigen values of nilpotent matrix of order 2 are
A)0,-1 B)0,0 C)0,1 D)1,1



90) If 2 is an eigen value of orthogonal matrix A of order 2 then another eigen value of A [ ]
A)-2 B)-1/2 C)1/2 D)0
91) If1,3,-2 are the eigen value of A then eigen values of 3A3+5A2-6A+2] are [ ]
A)-4,110,10 B)4,-110,10 C)4,110,10 D)4,110,-10
-3 2 5
92) The Product of the Eigen values of the matrixA=| 0 3 1 |is [ 1
0 0 -3
A)9 B)-9 C)27 D)-27
. . ._M1 0
93) The Eigen values of a matrix A = [O 3] are [ ]
A)0,1 B)0,3 C)1,3 D)1,9
94) If the Eigen values of A are 1,2,3 then the Eigen values of A™ are [ ]
A)1,23 B)1,1/2,1/3 C) Both A&B D) None
95) The eigen values of a real skew symmetric matrix are all [ 1]
A)real B) zeros C) Either purely imaginary or zero D) none
111
96) The Eigenvalues of amatrixA = |1 1 1|are [ ]
111
Al11 B)0,0,1 C)0,0,2 D)0,0,3
97) The nature of the quadratic form 2x2+2y2+2z2+2yz is [ 1
A)Positive definite B) Positive semidefinite C) negative definite D) negative semidefinite
98) If the eigen values of A are 0,0,5 then the rank of the quadratic form is [ ]
A)l B)2 C)3 D)None
99) If the eigen values of A are -1,-2,-3 then the nature of the quadratic form is [ ]
A)Positive definite B) Positive semidefinite  C) negative definite D) negative semidefinite
100) If the eigen values of A are 0,-2,-3 then the nature of the quadratic form is [ ]
A)Positive definite B) Positive semidefinite C) negative definite D) negative semidefin
101) The value of C of Rolle’s theorem for f(x)z? in (O,11) is [ ]
a) m b) % c) % d) None
102) The value of C in Cauchy’s mean value theorem for f(x)=e™ and g(x)= &~* defined
on [a,b] ,0<a<b is [ 1]
a) Vab b2t d) None
103) If f(x) is continuous in [a,b], £ * (xJexists for every value of x in (a,b), f(a)=f(b),
there exists at least one value ¢ in (a,b) such that f l(c): ]



a) 0 b) a+b c)c d)b

104 ) The value of Rolle’s theorem in (-1,1) for f(x)=x° - x is

) 0 bt— 0> d)-1
Y 3 2
B -fE@
E— 2
105) The value of x so that  5-a =/ (x) when a<x<b given f (X) =X" a=1 p=4 s
a) 1/2 b) 3/2 c) 5/2 d) None

2 -3
106) The value of ¢ of Cauchy’s mean value theorem for the function f(x) = A ,and g(x)= i [1,2]

a)3/14 b)17/9 c)14/9 d) 4/9
: ——
107) The value of ¢ of Rolle’s theorem in [2,2] for f(x)= X4 a?s
a) 3/4 b)5/4 c)l d)o

108) The value of ¢ in Rolle’s theorem for f(x)=sinax in(0, J1L_a) is

JL

a)1l/a b)=a c) 2a d) None
109) The value of ¢ in Rolle’s theorem for f(x):'r in(-1,1) is
a)0 b)0.25 c)0.5 d) 0.75

110) The value of ¢ in Rolle’s theorem for f(x)= " xin 0,1)

a)0 b)0.25 c)0.5 d) 0.75
N
111) The value of ¢ in Lagrange’s mean value theorem for f(x):e in (0,1)is
a) loge b)loge+1l) c)log(e-1) d) log(e+2)

X —X
112) The value of ¢ in Cauchy mean value theorem for f(x)= € and g(x)= € "in (3,7)is
a)5 b)-5 c)4.5 d)-4.5
1

113) The value of ¢ in Cauchy’s mean value theorem for f(x)=" ¥ and g(x)=" in (1,4) is
a) 1.5 b) 2 ¢)2.5 d)-2

114) The value of ¢ in Lagrange’s mean value theorem for f(x)=logx in [1,e] is
_ 13-1
g (€—-1) b)e+l c)e-1 d)e

1

115) Lagrange’s mean value theorem is not applicable to the function f(x) ~ *Zin [-1,1] because

a) f(-1) _'_'Lf(l) b)f is not continuous in [-1,1]  c¢)fis not derivable in [-1,1] d) None

116) Lagrange’s Mean Value Theorem is not applicable to the function defined by
1

f=xsint (X7 0) and f(0) = Obecause, [11]
a) f(-1)=f(1) b) fis not continuous in [-1,1] c) fis not derivable in (_-1,1) d) None

117) The value of c for Lagrange’s MVT for the function f(x)=cosx in [0,2] is

[

[

]



cos™? (5) sin™? (5) sin™? G)
a) D) 4c) T d) None
118) The value of ¢ for Rolle’s theorem for f(x)=(x-a)(x-b) in [a,b] is

a+hb a+hb

a)- 2 b) z c)at+b d)a-b

119) The value of ¢ of Lagrange’s mean value theorem for f(x)=(x-2)(x-3) in [0,4]
a) 2 b) 1 c)0.5 d)1.5

120) The value of ¢ of Rolle’s theorem for f(x)=(x-1)(x-2) in [0,3] is
a)l1l5 b)2.5 c)3 d)3.5

121) T_he value of ¢ of Cauchy’s mean value theorem for f(x)=sinx and g(x)=cosx

I T T

c)1 d) None

o |

a) @ b)

122) Cauchy’s theorem is converted to lagranges theorem by taking g(x)=
a) 1/x b)x C)-X d)-1/x

123) The value of ¢ of the Rolle’s theorem for f(x)=SINX in [0 7] IS -m-mmnmm-

i i
a) 2 b) - 2 c) ™ d)-7
124) The value of ¢ ofthe Rolle’s Theorem for  f(x)=x3/3 - 3xin [0’3] iS-----
a) V3 p)-V3 0)2 d)-3

125) The value of ¢ of Lagrange’s Mean value theorem for F(X) =x2.3x+2 in[_ 23]

Q)12  b)1 c) 3/2 d) -3/2
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