Group 5

1. Find the Eigen Values and Eigen Vectors of the matrix
8 -6 2
-6 7 -4
2 -4 3
8 13 6
2. Reduce the matrix | 0 32 ?_I to normal form and hence find its
-8 -1-3 4

A=

rank.
3. Test for Consistency and hence solve
X+y+2=9, 2x+5y+72=52, 2x+y =1z =0.

Group 6

11 3
1. Find the eigenvalue and eigenvector of the matrix A={1 5 1
311

2. If Als hermitian matrix then prove that /A is a skew-

h
3
3. Find the sum and product of eigen value of matrix A=[(0
0

Group 7

1. Find P such that P~1AP is diagonal matrix where A=[—=2 1 2

"0
-1 2 =2
2. Reduce the Matrix to diagonal form,A=| 1 2 1
-1 =1 0
3. Show that every square matrix is expressible as the sum of a
symmetric matrix and a skew-symmetric matrix.

Group 8

1 1 k
1, Find the value of k if vectors [—1], [ 2 I and [0| are linearly dependent.
1 311-2 1

2. Forthe matrix A=|1 2 3 |, Find non - singular matrices P& Q such that
0 -1 -1

PAQ s In the normal form.

-2 2 =3

2 1 —6]and obtain its modal matrix.

-1 =2 0

3. Diagonalize the matrix A =

Group 9

1. Test the consistency and solve
2x=3y+7z2=53x+y—-32=13,2x +19y - 47z = 32.

2 1 -1
2. Find the latent root and latent vector of the matrix A=| 1 1 —2]
-1 =2 1

21 -
0 2 1)

5 2 =3

3. Use Gauss Jordan method to find the inverse of A=

Group 10

1. Discuss the consistency of the following system of equations.
X+2v+3z2=0 3x+4y+4z=0 ,7x+ 10y + 12z = 0.

-1 2 3 =2

|12 =5 1 2

2. Find rank of the following matrix A = 3 -8 & 2
.5 =12 -1 6

3. Are the following vectors L.D. if so find the relation between them
(2,1,1), (.21-0: _1)1 (4r2r1)

A



' Gro;sp

Problems

Group 1

1. For what values of A and p do the system of equations
x+y+z=6x+2y+32=10,x+ 2y + Az = u have

a) no solution b) unigue solution c) more than one solution.
2

w
L B e

2. Prove that the matrix is orthogonal.

==
3
-2 2 =3
3. Diagonalize the matrix A=| 2 1 -6
-1 -2 0

Wi Wl
L i B o kel e

and obtain its modal matrix.

Group 2

1. Reduce the following matrices to the Normal form and hence find its
I 2 -1 4
2 4 3 4
rank 1 2 3 4
-1 =2 6 -7

2. Test the consistency & Solve
5x + 3y + 7z = 4,3x + 26y+2z =9, 7Tx + 2y +11z=5.
cosf 0 siné

; Verifythatthematrixh=[ 0 1 0
sin@ 0 cosé@

is orthogonal or not.

w

Group 3

1. Test for Consistency and hence solve
x+y+2z=92x+5y+72=52, 2x + y-z =0
2. Show that column vectors of the matrix A=[_}2 i g] are linearly

dependent
1 2 2

3. Show that matrix A is not diagonalizah[ewhereA=[0 2 1
-1 2 2

Group 4

1. For what value of K will the following equation fail to have unique

solution
3x=y+Kz=1,2x+y+z=2,x+2y—-Kz=-1
will the equation have any solution for these values of K.

=1 2 2
2. Find the inverse ofthe[ 2 —1 2 |using Gauss Jordan method.
2 2 -1

1 3 45
3. Determine the Rankofthematrix |1 2 6 7 |.
1 5 0 10
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Unit -2

Question

Find the cube roots of unity.

(\/§+ i)n +(\/§—i)n = cosn?”

Prove that

i1f Sin @ +sin B +sin y =cosa +€0s B+€0Sy =0 then prove that

@) sin 3¢ +sin 343 +sin 3y =3sin(a+ B +7)
(i) Ysin(B+7)=0
(lll) ZSin 20=0

u = log tan(£+g ; prove that tanhgztang
4 2 2 2

If.

Separate real and imaginary part of the following

(i) log(log i)
(ii) tan*(x +iy)

Find modulus and argument of L+i)".

[cos@+isin o7
Simplify sin @+icos@

Prove that 109 (_ 4) =2log 2+ (Zn +1)7Zi )

X = CO0S il +isin 4l
= - -~
If 2' 2", prove that X XoXgissenn




10 X=CoSa+isina , y=cosB+isin #, prove that Y _jan ©=F
X+
If
. Separate real and imaginary part of the following

11

(i) e(5+3i)2

(i) sec(x+iy)

(iiii) logsin(x +iy)
32 log X*W _ditantY

X

Show that X~V




Group

Problems

Group 1

b/ 1

Solve: :—z + xsin2y = x* cos®y
Solve: ¥ —2y' + y = xe* sinx
Solve: (D% — 4D + 3)y = e* cos 2x

Group 2

woNoe

. Solve: y(xy + 2x*y?)dx + x(xy — x*y) dy = 0.
. Solve: (xy? + y)dx + 2 (x%y? + x + y)dy=0
Solve: (2x%y? + y)dx + (3x—x*y)dy=0

Group 3

Solve: (D? — 4D + 3)y = e* cos 2x
Solve: y"" —y" + 4y’ — 4y = sin 3x
Solve: (x* + y? + x)dx + xydy = 0.

Group 4

., dy | ylogy _y(logy)®
SOIVG!; == o S e
Solve: (1 + y%)dx = (tan™'y — x)dy

Solve: (D? — 4D + 3)y = sin3x cos 2x

Group 5

.32y z 4y _ &+
. Solve: x E+2x +2y—10(x+x)

dx?
Find the |.F of the differential equation (y — 1)dx — xdy = 0 and hence solve it.
Snlve:%+4x+ 3y=t ,%+2x+5y =t

Group 6

dy
'dt
Solve:(3x +2)2y" +3(3x+2)y' —36y=3xZ+4x+ 1

t

Salve:%+2y= e ——2x=¢e"

I ' N |
Solve: x*y" +3xy' +y = e

Group 7

Solve: x?y" — 4xy’ + 8y = 4x? + 2sin(log x)
Solve: (1 +x)*y" + (1 + x)y' + y = sin[2log(1 + x)]
Solve: (D? — 6D + 13)y = 8e3* sin4x + 2*

Group 8

Solve: (D +5D+4)y =x*+7x+9




2 Solve'dz—"— %—— 3y = 2e% 4+ 10sin3x giveny(0) =2, y'(0) = 4

Tdx?

. Solve: (D* — 4D + 3)y = 2xe®* + 3e** cos 2x

Group 9 1. Solve:(D*+ D + 1)y = (1 +sinx)?
. Solve: y!¥ — y = cosx coshx
3. Solve:y” + 3y’ +2y =e®
Group 10 . Solve:(D* + 2D? 4+ D)y = x%e* + sin’x

. Solve: (x*e* — 2mxy?)dx + 2mx2ydy = 0.
. Solve:y” + 4y = x sin 2x
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