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1. Show that the matrix A =

 1 −2 2
1 2 3
0 −1 2

 Satisfies its characteristic equation. Hence

Find A−1 [16]

2. An infinitely long plate is bounded by two parallel edges and an end at right angles
to them. The breadth is π. This end is maintained at constant temperature u0

at all points and the other edges are at zero temperature. Find the steady state
temperature at any point (x,y) of the plate. [16]

3. (a) Show that every square matrix can be expressed uniquely as a sum of a sym-
metric and skew symmetric matrices. [8]

(b) Determine a, b, c so that A is orthogonal where A =

 0 2b c
a b −c
a −b c

 [8]

4. (a) Form the partial differential equation by eliminating the arbitrary function
from φ

(
y
x
, x2 + y2 + z2

)
= 0. [5]

(b) Solve the partial differential equation x2

p
+ y2

q
= z [5]

(c) Solve the partial differential equation x(y2 + z)p− y(x2 + z)q = z(x2 − y2).[6]

5. (a) Find the rank of the matrix by reducing it to the normal form. [8]
6 1 3 8
4 2 6 −1
10 3 9 7
1b 4 12 15


(b) Find whether the following set of equations are consistent if so, solve them.[8]

2x− y + 3z − 9 = 0

x+ y + z = 6

x− y + z − 2 = 0

6. (a) Prove that Z (an f(t)) = F (z/a) [5]

(b) Find

i. Z(−2)n [5]
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ii. Z (nan)

(c) Find the inverse Z - transform of z
(z−1) (z−2)

[6]

7. (a) Expand L
2
- x in −L < x < L. [10]

(b) Find the Fourier half range Cosine Series of

f(x) =

{
x, 0 < x < π

2

0, π
2
< x < π

[6]

8. Solve ∂2u
∂t2

= α2 ∂2u
∂x2 −∞ < x <∞

t ≥ 0 with boundary conditions

(a) u(o, t) = 0

(b) u(π, t) = 0

(c) u(x, 0) = f(x)

(d)
(
∂u
∂t

)
(x,0)

= 0, for 0 < x < π, t > 0 Using Fourier Transforms [16]

? ? ? ? ?
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1. Solve ∂2u
∂t2

= α2 ∂2u
∂x2 −∞ < x <∞

t ≥ 0 with boundary conditions

(a) u(o, t) = 0

(b) u(π, t) = 0

(c) u(x, 0) = f(x)

(d)
(
∂u
∂t

)
(x,0)

= 0, for 0 < x < π, t > 0 Using Fourier Transforms [16]

2. (a) Show that every square matrix can be expressed uniquely as a sum of a sym-
metric and skew symmetric matrices. [8]

(b) Determine a, b, c so that A is orthogonal where A =

 0 2b c
a b −c
a −b c

 [8]

3. (a) Expand L
2
- x in −L < x < L. [10]

(b) Find the Fourier half range Cosine Series of

f(x) =

{
x, 0 < x < π

2

0, π
2
< x < π

[6]

4. (a) Find the rank of the matrix by reducing it to the normal form. [8]
6 1 3 8
4 2 6 −1
10 3 9 7
1b 4 12 15


(b) Find whether the following set of equations are consistent if so, solve them.[8]

2x− y + 3z − 9 = 0

x+ y + z = 6

x− y + z − 2 = 0

5. Show that the matrix A =

 1 −2 2
1 2 3
0 −1 2

 Satisfies its characteristic equation. Hence

Find A−1 [16]
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6. (a) Form the partial differential equation by eliminating the arbitrary function
from φ

(
y
x
, x2 + y2 + z2

)
= 0. [5]

(b) Solve the partial differential equation x2

p
+ y2

q
= z [5]

(c) Solve the partial differential equation x(y2 + z)p− y(x2 + z)q = z(x2 − y2).[6]

7. (a) Prove that Z (an f(t)) = F (z/a) [5]

(b) Find

i. Z(−2)n [5]

ii. Z (nan)

(c) Find the inverse Z - transform of z
(z−1) (z−2)

[6]

8. An infinitely long plate is bounded by two parallel edges and an end at right angles
to them. The breadth is π. This end is maintained at constant temperature u0

at all points and the other edges are at zero temperature. Find the steady state
temperature at any point (x,y) of the plate. [16]

? ? ? ? ?
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1. (a) Prove that Z (an f(t)) = F (z/a) [5]

(b) Find

i. Z(−2)n [5]

ii. Z (nan)

(c) Find the inverse Z - transform of z
(z−1) (z−2)

[6]

2. Solve ∂2u
∂t2

= α2 ∂2u
∂x2 −∞ < x <∞

t ≥ 0 with boundary conditions

(a) u(o, t) = 0

(b) u(π, t) = 0

(c) u(x, 0) = f(x)

(d)
(
∂u
∂t

)
(x,0)

= 0, for 0 < x < π, t > 0 Using Fourier Transforms [16]

3. Show that the matrix A =

 1 −2 2
1 2 3
0 −1 2

 Satisfies its characteristic equation. Hence

Find A−1 [16]

4. (a) Expand L
2
- x in −L < x < L. [10]

(b) Find the Fourier half range Cosine Series of

f(x) =

{
x, 0 < x < π

2

0, π
2
< x < π

[6]

5. (a) Form the partial differential equation by eliminating the arbitrary function
from φ

(
y
x
, x2 + y2 + z2

)
= 0. [5]

(b) Solve the partial differential equation x2

p
+ y2

q
= z [5]

(c) Solve the partial differential equation x(y2 + z)p− y(x2 + z)q = z(x2 − y2).[6]

6. (a) Show that every square matrix can be expressed uniquely as a sum of a sym-
metric and skew symmetric matrices. [8]

(b) Determine a, b, c so that A is orthogonal where A =

 0 2b c
a b −c
a −b c

 [8]
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7. An infinitely long plate is bounded by two parallel edges and an end at right angles
to them. The breadth is π. This end is maintained at constant temperature u0

at all points and the other edges are at zero temperature. Find the steady state
temperature at any point (x,y) of the plate. [16]

8. (a) Find the rank of the matrix by reducing it to the normal form. [8]
6 1 3 8
4 2 6 −1
10 3 9 7
1b 4 12 15


(b) Find whether the following set of equations are consistent if so, solve them.[8]

2x− y + 3z − 9 = 0

x+ y + z = 6

x− y + z − 2 = 0

? ? ? ? ?
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1. Show that the matrix A =

 1 −2 2
1 2 3
0 −1 2

 Satisfies its characteristic equation. Hence

Find A−1 [16]

2. (a) Expand L
2
- x in −L < x < L. [10]

(b) Find the Fourier half range Cosine Series of

f(x) =

{
x, 0 < x < π

2

0, π
2
< x < π

[6]

3. (a) Find the rank of the matrix by reducing it to the normal form. [8]
6 1 3 8
4 2 6 −1
10 3 9 7
1b 4 12 15


(b) Find whether the following set of equations are consistent if so, solve them.[8]

2x− y + 3z − 9 = 0

x+ y + z = 6

x− y + z − 2 = 0

4. (a) Show that every square matrix can be expressed uniquely as a sum of a sym-
metric and skew symmetric matrices. [8]

(b) Determine a, b, c so that A is orthogonal where A =

 0 2b c
a b −c
a −b c

 [8]

5. An infinitely long plate is bounded by two parallel edges and an end at right angles
to them. The breadth is π. This end is maintained at constant temperature u0

at all points and the other edges are at zero temperature. Find the steady state
temperature at any point (x,y) of the plate. [16]

6. (a) Form the partial differential equation by eliminating the arbitrary function
from φ

(
y
x
, x2 + y2 + z2

)
= 0. [5]

(b) Solve the partial differential equation x2

p
+ y2

q
= z [5]

(c) Solve the partial differential equation x(y2 + z)p− y(x2 + z)q = z(x2 − y2).[6]
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7. Solve ∂2u
∂t2

= α2 ∂2u
∂x2 −∞ < x <∞

t ≥ 0 with boundary conditions

(a) u(o, t) = 0

(b) u(π, t) = 0

(c) u(x, 0) = f(x)

(d)
(
∂u
∂t

)
(x,0)

= 0, for 0 < x < π, t > 0 Using Fourier Transforms [16]

8. (a) Prove that Z (an f(t)) = F (z/a) [5]

(b) Find

i. Z(−2)n [5]

ii. Z (nan)

(c) Find the inverse Z - transform of z
(z−1) (z−2)

[6]

? ? ? ? ?
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