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1. (a) Form the partial differential equation by eliminating the arbitrary functions
z = f(x - it) + g( x - it) [5]

(b) Solve the partial differential equation pyz + qz=xy . [5]

(c) Solve the partial differential equation (z2− 2yz− y2)p+ (xy+ zx)q = xy− zx

[6]

2. (a) Show that A=

 i 0 0
0 0 i
0 i 0

 is a skew-Hermitian matrix and also umitary

(b) Show that the matrix 1
2


−1 1 1 1
1 −1 1 1
1 1 −1 1
1 1 1 −1

 is orthogonal. [8+8]

3. A bar 10cm long with insulated surfaces , has its ends A and B kept at 400C and
800C , respectively until steady state conditions prevail. Then both the ends are
suddenly insulated and kept so. Find the subsequent temperature function u ( x ,
t). [16]

4. (a) Find the Z transform of 22k+3 [6]

(b) Solve the difference equation, using Z - transforms
yn+2 − 4yn+1 + 3yn = 0 given that
y0 = 2 and y1 = 4 [10]

5. (a) Find the Fourier series of the following function f (x) =

{
x2, 0 ≤ x ≤ π
−x2, −π ≤ x ≤ 0

[10]

(b) If f(x)=x, 0 < x < π
2

= π − x,
π

2
< x < π

Show that f(x)= π
4

- 2
π

[
1
12 cos 2x+ 1

32 cos 6x+ 1
52 cos 10x+ .....

]
[6]
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6. (a) For what value of K the matrix [8]
4 4 −3 1
1 1 −1 0
k 2 2 2
9 9 k 3

has rank 3.

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

x1 + x2 + x3 + x4 = 0

x1 + x2 + x3 − x4 = 4

x1 + x2 − x3 + x4 = −4

x1 − x2 + x3 + x4 = 2.

7. Solve the partial differential equation using Fourier transforms, ∂2u
∂t2

= C2 ∂2u
∂x2 re-

lated to a string of length π subject to

(a) u(0, t) = a sin wt

(b) u(π , t) = 0

(c) u(x, 0) = 0

(d)
(
∂u
∂t

)
(x,0)

= 0 [16]

8. If A = 1
3

 1 2 −1
2 1 −2
2 −2 1

verify cayley Hamilton theorem.

Find A4 and A−1 using cayley Hamilton theorem. [16]

? ? ? ? ?
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1. (a) Find the Z transform of 22k+3 [6]

(b) Solve the difference equation, using Z - transforms
yn+2 − 4yn+1 + 3yn = 0 given that
y0 = 2 and y1 = 4 [10]

2. A bar 10cm long with insulated surfaces , has its ends A and B kept at 400C and
800C , respectively until steady state conditions prevail. Then both the ends are
suddenly insulated and kept so. Find the subsequent temperature function u ( x ,
t). [16]

3. Solve the partial differential equation using Fourier transforms, ∂2u
∂t2

= C2 ∂2u
∂x2 re-

lated to a string of length π subject to

(a) u(0, t) = a sin wt

(b) u(π , t) = 0

(c) u(x, 0) = 0

(d)
(
∂u
∂t

)
(x,0)

= 0 [16]

4. If A = 1
3

 1 2 −1
2 1 −2
2 −2 1

verify cayley Hamilton theorem.

Find A4 and A−1 using cayley Hamilton theorem. [16]

5. (a) Form the partial differential equation by eliminating the arbitrary functions
z = f(x - it) + g( x - it) [5]

(b) Solve the partial differential equation pyz + qz=xy . [5]

(c) Solve the partial differential equation (z2− 2yz− y2)p+ (xy+ zx)q = xy− zx

[6]

6. (a) Show that A=

 i 0 0
0 0 i
0 i 0

 is a skew-Hermitian matrix and also umitary

(b) Show that the matrix 1
2


−1 1 1 1
1 −1 1 1
1 1 −1 1
1 1 1 −1

 is orthogonal. [8+8]
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7. (a) Find the Fourier series of the following function f (x) =

{
x2, 0 ≤ x ≤ π
−x2, −π ≤ x ≤ 0

[10]

(b) If f(x)=x, 0 < x < π
2

= π − x,
π

2
< x < π

Show that f(x)= π
4

- 2
π

[
1
12 cos 2x+ 1

32 cos 6x+ 1
52 cos 10x+ .....

]
[6]

8. (a) For what value of K the matrix [8]
4 4 −3 1
1 1 −1 0
k 2 2 2
9 9 k 3

has rank 3.

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

x1 + x2 + x3 + x4 = 0

x1 + x2 + x3 − x4 = 4

x1 + x2 − x3 + x4 = −4

x1 − x2 + x3 + x4 = 2.

? ? ? ? ?
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1. (a) Show that A=

 i 0 0
0 0 i
0 i 0

 is a skew-Hermitian matrix and also umitary

(b) Show that the matrix 1
2


−1 1 1 1
1 −1 1 1
1 1 −1 1
1 1 1 −1

 is orthogonal. [8+8]

2. (a) For what value of K the matrix [8]
4 4 −3 1
1 1 −1 0
k 2 2 2
9 9 k 3

has rank 3.

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

x1 + x2 + x3 + x4 = 0

x1 + x2 + x3 − x4 = 4

x1 + x2 − x3 + x4 = −4

x1 − x2 + x3 + x4 = 2.

3. Solve the partial differential equation using Fourier transforms, ∂2u
∂t2

= C2 ∂2u
∂x2 re-

lated to a string of length π subject to

(a) u(0, t) = a sin wt

(b) u(π , t) = 0

(c) u(x, 0) = 0

(d)
(
∂u
∂t

)
(x,0)

= 0 [16]

4. If A = 1
3

 1 2 −1
2 1 −2
2 −2 1

verify cayley Hamilton theorem.

Find A4 and A−1 using cayley Hamilton theorem. [16]

5. (a) Find the Fourier series of the following function f (x) =

{
x2, 0 ≤ x ≤ π
−x2, −π ≤ x ≤ 0
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[10]

(b) If f(x)=x, 0 < x < π
2

= π − x,
π

2
< x < π

Show that f(x)= π
4

- 2
π

[
1
12 cos 2x+ 1

32 cos 6x+ 1
52 cos 10x+ .....

]
[6]

6. A bar 10cm long with insulated surfaces , has its ends A and B kept at 400C and
800C , respectively until steady state conditions prevail. Then both the ends are
suddenly insulated and kept so. Find the subsequent temperature function u ( x ,
t). [16]

7. (a) Find the Z transform of 22k+3 [6]

(b) Solve the difference equation, using Z - transforms
yn+2 − 4yn+1 + 3yn = 0 given that
y0 = 2 and y1 = 4 [10]

8. (a) Form the partial differential equation by eliminating the arbitrary functions
z = f(x - it) + g( x - it) [5]

(b) Solve the partial differential equation pyz + qz=xy . [5]

(c) Solve the partial differential equation (z2− 2yz− y2)p+ (xy+ zx)q = xy− zx

[6]

? ? ? ? ?
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1. (a) Find the Fourier series of the following function f (x) =

{
x2, 0 ≤ x ≤ π
−x2, −π ≤ x ≤ 0

[10]

(b) If f(x)=x, 0 < x < π
2

= π − x,
π

2
< x < π

Show that f(x)= π
4

- 2
π

[
1
12 cos 2x+ 1

32 cos 6x+ 1
52 cos 10x+ .....

]
[6]

2. (a) For what value of K the matrix [8]
4 4 −3 1
1 1 −1 0
k 2 2 2
9 9 k 3

has rank 3.

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

x1 + x2 + x3 + x4 = 0

x1 + x2 + x3 − x4 = 4

x1 + x2 − x3 + x4 = −4

x1 − x2 + x3 + x4 = 2.

3. If A = 1
3

 1 2 −1
2 1 −2
2 −2 1

verify cayley Hamilton theorem.

Find A4 and A−1 using cayley Hamilton theorem. [16]

4. A bar 10cm long with insulated surfaces , has its ends A and B kept at 400C and
800C , respectively until steady state conditions prevail. Then both the ends are
suddenly insulated and kept so. Find the subsequent temperature function u ( x ,
t). [16]

5. (a) Form the partial differential equation by eliminating the arbitrary functions
z = f(x - it) + g( x - it) [5]

(b) Solve the partial differential equation pyz + qz=xy . [5]
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(c) Solve the partial differential equation (z2− 2yz− y2)p+ (xy+ zx)q = xy− zx

[6]

6. (a) Find the Z transform of 22k+3 [6]

(b) Solve the difference equation, using Z - transforms
yn+2 − 4yn+1 + 3yn = 0 given that
y0 = 2 and y1 = 4 [10]

7. Solve the partial differential equation using Fourier transforms, ∂2u
∂t2

= C2 ∂2u
∂x2 re-

lated to a string of length π subject to

(a) u(0, t) = a sin wt

(b) u(π , t) = 0

(c) u(x, 0) = 0

(d)
(
∂u
∂t

)
(x,0)

= 0 [16]

8. (a) Show that A=

 i 0 0
0 0 i
0 i 0

 is a skew-Hermitian matrix and also umitary

(b) Show that the matrix 1
2


−1 1 1 1
1 −1 1 1
1 1 −1 1
1 1 1 −1

 is orthogonal. [8+8]

? ? ? ? ?
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