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All Questions carry equal marks
⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Find a real root of the equation x–cosx=0 by bisection method.

(b) Find y(84) using Newton’s backward difference formula from the following
table
x 60 70 80 90
y 226 250 276 304

[8+8]

2. (a) Fit a straight line y=a+bx from the following data.
x 0 1 2 3 4
y 1 1.8 3.3 4.5 6.3

(b) A rocket is launched from the ground. Its acceleration measured every 5
seconds is tabulated below. Find the velocity and the position of the rocket
at t=40 seconds. Use trapezoidal rule.

t 0 5 10 15 20 25 30 35 40
a(t) 40.0 45.25 48.50 51.25 54.35 59.48 61.5 64.3 68.7

[8+8]

3. Tabulate the values of y(.1) to y(1) taking h=.1 using Euler’s method given that
dy

dx
= 1 − y, y(0)=0. [16]

4. (a) Find whether the following system of equations are consistent, if so solve them.
5x+3y+7z=4, 3x+26y+2z=9, 7x+2y+10z=5

(b) Find the value of K, such that the rank of








2 −1 −3 −1
1 2 K −1
1 0 1 1
0 1 1 −1









is 2 [8+8]

5. Diagonalize the matrix A =





2 2 1
1 3 1
1 2 2



 and hence find A4. [16]

6. (a) Define :

i. Spectral Matrix

ii. Quadratic Form
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iii. Canonical form.

(b) Reduce the quadratic form 3x2 +5y2 +3z2 − 2yz +2zx− 2xy to the canonical
form. [6+10]

7. (a) Find the half range sine series for
f (x) = x (π − x) , in 0 < x < π . Deduce that 1

13 −
1

33 + 1

53 −
1

73 + ........ = π3

32
.

(b) Using Fourier integral show that

∞
∫

0

sin πλ sin xλ

(1 − λ)2
dλ =

π

2
sin x, 0 ≤ x ≤ π

= 0, x > π

[8+8]

8. (a) Form the partial differential equations by eliminating the arbitrary functions
Z = y2 + 2f(1/x + logy)

(b) Solve the partial differential equation (x2 − y2 − z2)p + 2xyq = 2xz.

(c) State and Prove damping rule. [5+6+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Find a real root of x4–x–10=0 using bisection method.

(b) Find f(9) by Newton’s Backward formula given that f(2)=94.8, f(5)=87.9,
f(8)=81.3, f(11)=75.1. [8+8]

2. (a) Fit a straight line y=a+bx.
x 1 2 3 4 5
y 5 7 9 10 11

(b) Evaluate
1
∫

0

dx
1+x2 using simpson’s 1

3
rd rule taking h=0.1. [8+8]

3. Find (.2) and y(.4) using Euler’s modified formula given that dy

dx
= x − y2,y(0)=1.

[16]

4. (a) Reduce the matrix

A =









1 −1 2 −3
4 1 0 2
0 3 0 4
0 1 0 2









to the normal form and hence determine its rank.

(b) Solve the following tridiagonal system. x1-3x2=6, 2x1+4x2+x3=4, x2+4x3=7
[8+8]

5. Verify Cayley Hamilton theorem and hence evaluate A−1, if

A =





1 2 3
2 4 5
3 5 6



 [16]

6. Show that A=





i 0 0
0 0 i
0 i 0



 is a skew-Hermitian matrix and also unitary

Find eigen values and the corresponding eigen vectors of A. [16]

7. (a) Find a Fourier series to represent the function f(x) = ex, for −π < x < π and
hence derive a series for π

sinhπ
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(b) Using Fourier integral show that e−x cos x = 2

π

∞
∫

0

λ2+2

λ2+4
cos λxdλ [8+8]

8. (a) Form the partial differential equations by eliminating the arbitrary functions
Z = y2 + 2f(1/x + logy)

(b) Solve the partial differential equation (x2
− y2

− z2)p + 2xyq = 2xz.

(c) State and Prove damping rule. [5+6+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Find a real root of x–cosx=0 by bisection method.

(b) Find y(35) using Lagranges intepolation formula
x 25 30 40 50
y 52 67.3 84.1 94.4

[8+8]

2. (a) Fit acurve of the form y = aebx from the following data.
x 1 2 3 4 5 6
y 1.6 4.5 13.8 40.2 125 300

(b) Evaluate
1
∫

0

e−x2

taking h = 0.2 using

i. Simpson’s 1
3
rd

ii. Trapenzoidal rule. [8+8]

3. Given that dy

dx
= 1+xy and y(0)=1, compute y(.1) and y(.2) using Picard’s method.

[16]

4. (a) Find the rank of the matrix by reducing it to the normal form.








0 1 −3 −1
1 0 1 1
3 1 0 2
1 1 −2 0









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

x1 + x2 + x3 + x4 = 0

x1 + x2 + x3 − x4 = 4

x1 + x2 − x3 + x4 = −4

x1 − x2 + x3 + x4 = 2.

[8+8]
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5. (a) Find the characteristic roots of the matrix and the corresponding eigen values.




6 −2 2
−2 3 −1
2 −1 3





(b) If λ1, λ2,........, λn are the eigen values of A, then prove that λk
1, λ

k
2, λ

k
3, ........λ

k
n

are eigen values of Ak. [10+6]

6. (a) Prove that the product of two orthogonal matrices is orthogonal.

(b) Reduce the quadratic form 8x2+7y2+3z2–12xy–8yz+4xz to the canonical form
[6+10]

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

(b) Expand f(x) = cos x; 0 < x < π in half range sine series.

(c) Find the finite Fourier cosine transform of f(x) =

{

x if 0 < x < π/2
π − x if π/2 < x < π

[5+5+6]

8. (a) Form the partial differential equation by eliminating the arbitrary function
from z = yf(x2 + z2).

(b) Solve the partial differential equation p
√

x + q
√

y =
√

z.

(c) Find Z−1
[

1
(z−5)3

]

When |z| > 5. Determine the region of convergence.[5+5+6]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Find a real root of the equation f(x)=x+logx–2 using Newton Raphson method.

(b) Find f(22) from the following data using Newton’s Backward formula.

x 20 25 30 35 40 45
y 354 332 291 260 231 204

[8+8]

2. Fit a curve of the form y = A1e
λ1x + A2e

λ2x for the following data
x 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
y 1.175 1.336 1.51 1.698 1.904 2.129 2.376 2.646 2.942

[16]

3. Using Euler modified method with h=0.5 first compute y(0.5), y(1), y(1.5) given
that dy

dx
= x+y

2
; y (0) = 2 then compute y(2) using Milne’s predictor corrector

method. [16]

4. (a) Determine the rank of the matrix.

A =









2 −1 3 4
0 3 4 1
2 3 7 5
2 5 11 6









by reducing it to the normal form.

(b) Find whether the following equations are consistent, if so solve them.

x + 2y − z = 3

3x − y + 2z = 1

2x − 2y + 3z = 2

x − y + z = −1.

[8+8]

5. Diagnolize the matrix





−1 2 −2
1 2 1
−1 −1 0



 [16]
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6. (a) Prove that the matrix 1
3





−1 2 −2
−2 1 2
2 2 1



 is orthogonal.

(b) Find the eigen values and the corresponding eigenvectors of the matrix [8+8]




2 − i 0 i

0 1 + i 0
i 0 2 − i





7. (a) Expand f(x) = cos ax as a Fourier series in (−π, π) where a is not an integer.
Hence prove that cotθ = 1

θ
+ 2θ

θ2
−π2 + 2θ

θ2
−4π2 + ...........

(b) If the Fourier transform of f(t), F[f(t)]=f(s) then prove that F [tnf (t)] =
(−1)n dn

dsn
(f (s)) [8+8]

8. (a) Form the partial differential equation by eliminating the arbitrary function
from z = yf(x2 + z2).

(b) Solve the partial differential equation p
√

x + q
√

y =
√

z.

(c) Find Z−1
[

1
(z−5)3

]

When |z| > 5. Determine the region of convergence.[5+5+6]

⋆ ⋆ ⋆ ⋆ ⋆
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