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I B.Tech Examinations,December 2010
NUMERICAL METHODS
Aeronautical Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Solve: V*u = 0 in the square region bounded by x = 0, x =4,y = 0, y = 4
and with boundary conditions u (0, y) = 0, u (4, y) = 8 + 9% u (x, 0) = 22,
u (x, 4) = 5x-3 by taking h = k = 1. solve by Jacobi’s method.

(b) Solve the equation uy+uyy= 0 in the domain of followingy\ Gauss-
P 4

seidel’s method. 8+8|
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Figure 1b
2. (a) e 0=0.7071, sin50°=0.7660, sin55° =0.8192 and sin60°=0.8660.Find
sin52) using Newton’s interpolation formula. Estimate the error.

(b) Find the second difference of the polynomial z* — 1223 + 4222-30x+9 with

interval of differencing h=2. [12+4]
x—1t; k
3. Show that on [t;, ;1] we have BF(x) = (tm—ti)(ti(+2—tlt)z-)...(ti+,€_ti) [16]
1 21 T 8
4. (a) Solve the system | 2 3 1 y | = | 13 | by LU decomposition method.
1 10 z )
(b) Solve the system.
2x-3y+z=-1
x+4y+5Hz=25
3x-dy+z=2
if it is consistent. [8+8]

5. (a) Fit a parabola to the data:

x| 05] 1 2 4] 8|12
y | 160 | 120 | 94 | 75 | 62 | 56
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(b) Fit a straight line to the data below:

x| 1925|3036 |40 |45 |50

v 76 |77 |79 [ 80 | 82 | 83 | 85 [8+8]
6. (a) Using Euler’s method find y (0.2) given dy/dx = log(x + y) and y (0) =1, h
= 0.2.
(b) Solve by Taylor series method dy/dx =y + z? for x = 1.1, 1.2 given y (1) =
1. 8+8]
7. (a) By dividing the range in to five equal parts, evaluate [ sinadz by Jsapezoidal
0
rule and Simpson’s rule.
6

(b) Evaluate [ 1%, by trapezoidal rule and Simpson’ [8+8]

(a) Bisection method

(b) Method of false position. % [8+8]

s 1@ :
8. Find the root of the equation z* + 2%-100=0 co@ ee decimal places by
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Answer any FIVE Questions
All Questions carry equal marks
* K K K K

(a) Bisection method
(b) Method of false position.

—_

1. Find the root of the equation #® + 22-100=0 correct to three decimal places by
x
2. (a) Solve the system y | =

z

[8+8]
8
13 | by deco ion method.
5
(b) Solve the system.

2x-3y+z=-1

x+4y+5Hz=25

3x-dy+z=2

if it is consistent. [8+8]

™

[ N
— W DN
O =

3. o five equal parts, evaluate [ sinzdz by Trapezoidal
0
> by trapezoidal rule and Simpson’s 1/3™ rule. [8+8]
4 arabola to the data:

x| 05| 1 2 4] 8|12
y | 160 | 120 | 94 | 75 | 62 | 56

(b) Fit a straight line to the data below:

x| 1925|3036 |40 45|50
y |76 77| 7980|8283 |85

[8+8]

5. (a) Using Euler’s method find y (0.2) given dy/dx = log(x + y) and y (0) =1, h
= 0.2.

(b) Solve by Taylor series method dy/dx = y + 2® for x = 1.1, 1.2 given y (1) =

1. [3+8]

6. (a) Given sin 45°=0.7071, sin50°=0.7660, sin55° =0.8192 and sin60°=0.8660.Find
sin52° using Newton’s interpolation formula. Estimate the error.

(b) Find the second difference of the polynomial z* — 1223 + 4222-30x+9 with
interval of differencing h=2. [12+44]
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7. Show that on [t;, ;1] we have BF(z) = (z—t:)* [16]

(tig1—ts)(tira—ti) ... (tipn—1i)

8. (a) Solve: V?u =0 in the square region bounded by x =0, x =4,y =0,y = 4
and with boundary conditions u (0, y) = 0, u (4, y) = 8 + 9% u (x, 0) = 22,
u (x, 4) = 5x-3 by taking h = k = 1. solve by Jacobi’s method.

(b) Solve the equation u+uy,= 0 in the domain of following Figure 1b by Gauss-

seidel’s method. [8+8]
I a0 100 50 i
1y Uy us
100 vy s 0 100 L
200 u 0y 0 200°)
1an 1an
50 50

Nl
&
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1. (a)
(b)

Answer any FIVE Questions
All Questions carry equal marks

* Kk Kk
1 21 x 8

Solve the system | 2 3 1 y | = | 13 | by LU decomposition method.
110

z 5)

Solve the system.

2x-3y+z=-1

x+4y+5Hz=25

3x-dy+z=2

if it is consistent. [8+8]
By dividing the range in to five equal evaluate [ sinazdz by Trapezoidal
0
rule and Simpson’s rule.
6
Evaluate [ 1% by trafez@idal Mile and Simpson’s 1/3" rule. [8+8]
1

Given sin 452 , simb0Y=0.7660, sin55° =0.8192 and sin60°=0.8660.Find

sin52Y usi to terpolation formula. Estimate the error.
(b) Find’th d difference of the polynomial x? — 1223 + 422%-30x+9 with
infervat®of @ifferencing h=2. [12+44]
T—1; k
4. Show that%n [t;,;,1] we have BF(z) = (ti+1—ti)(ti(+2—tt)i)...(ti+k—ti) [16]

5. Find the root of the equation 2® + 22-100=0 correct to three decimal places by

(a)
(b)

6. (a)

(b)

Bisection method
Method of false position. [8+8]

Solve: V?u = 0 in the square region bounded by x = 0, x =4,y =0,y = 4
and with boundary conditions u (0, y) = 0, u (4, y) = 8 + v* u (x, 0) = 22,
u (x, 4) = 5x-3 by taking h = k = 1. solve by Jacobi’s method.

Solve the equation u+uy,= 0 in the domain of following Figure 1b by Gauss-
seidel’s method. [8+8]
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Figure 1b

7. (a) Fit a parabola to the data: @E
x| 05] 1 2 4] 8|12
y | 160 | 120 | 94 | 75 | 62 | 56

(b) Fit a straight line to the data below:

x| 1925|3036

y | 76 | 77 | 79 | 80 [8+8]

8. (a) Using Euler’s met given dy/dx = log(x + y) and y (0) =1, h
= 0.2.

(b) Solve b eri ethod dy/dx =y + 2° for x = 1.1, 1.2 given y (1) =

1.

[8+8]

* Kk ok ok ok
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Aeronautical Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Solve: V*u = 0 in the square region bounded by x = 0, x =4,y = 0, y = 4
and with boundary conditions u (0, y) = 0, u (4, y) = 8 + 9% u (x, 0) = 22,
u (x, 4) = 5x-3 by taking h = k = 1. solve by Jacobi’s method.

(b) Solve the equation uy+uyy= 0 in the domain of following?,l y Gauss-
P

seidel’s method. 8+8|
I a0 100 50 il
1y Uy us

100 u, s i 100

200 u L o g 200

100 1on

( 50 100 ol
o Figure 1b
2. (a) a XIEL to the data:
X 5 1 214|812

y | 160 | 120 | 94 | 75 | 62 | 56
(b) Fit a straight line to the data below:

x| 1925|3036 |40 45|50

y| 7677|7980 |82|83 |85 [8+8]
1 21 x 8
3. (a) Solve the system | 2 3 1 y | = | 13 | by LU decomposition method.
110 z >
(b) Solve the system.
2x-3y+z=-1
x+4y+5Hz=25
3x-4y+z=2
if it is consistent. [8+8]

4. (a) Using Euler’s method find y (0.2) given dy/dx = log(x + y) and y (0) =1, h
= 0.2.
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(b) Solve by Taylor series method dy/dx =y + 2® for x = 1.1, 1.2 given y (1) =
1. [8+8]

5. (a) By dividing the range in to five equal parts, evaluate [ sinadz by Trapezoidal
0

rule and Simpson’s rule.

L by trapezoidal rule and Simpson’s 1/ 3" rule. [8+8]

6
(b) Evaluate [
1

6. (a) Given sin 45°=0.7071, sin50°=0.7660, sin55° =0.8192 and sin60°=0.8660.Find
sin52° using Newton’s interpolation formula. Estimate the error.

(b) Find the second difference of the polynomial z* — 1223 + 42¢#~30%+9 with
interval of differencing h=2.

7. Find the root of the equation z® + 22-100=0 correct to thfee

(a) Bisection method

(b) Method of false position.

~+

o [16]

k
8. Show that on [t;,t;11] we have B! i ra—t) et
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