R22 Regulation_

hetlac tn Lo pramirs S irdaenationl tn Excetionm

(CE)

Maximum Marks: 60 Date: 08.01.2026

Subject code:4B2AA

TKR COLLEGE OF ENGINEERING AND TECHNOLOGY
twmCcer (Autonomous, Accredited by NAAC with ‘A+’  Grade)

B.Tech 1I Semester Supplementary Examinations, January 2026
NUMERICAL METHODS AND APPLICATIONS

Duration: 3 hours

Note: 1.This question paper contains two parts A and B.
2. Part A is compulsory which carries 20 marks. Answer all questions in Part A.
3. Part B consists of 5 Units. Answer any one full question from each unit.
4. Each question carries 10 marks and may have a, b, c, d as sub questions.

Part-A

fix) | 8] 11178 123

All the following questions carry equal marks (10X1M=10 Marks) Marks | CO BTL
l.a | Define Algebraic equations. - - IM | 1 1
b | Find the first approximated root of x*>-x-4=0 by bisection method. IM 1 1
¢ | State the Newton’s back ward difference formulae. IM 2 1
d | Define interpolation. - M | 2 1
¢ | Determine ‘h’ value to solve | 06 % dx when n=6 IM 3 2
f | Write Simpson’s 3/8 th rule of integration formula 1M | 3 1
¢ | State the Taylot’s series of n™ order B IM 4 1
h | Write the formula for fourth order Runge-Kutta method. IM 4 1
i Which initial condition is required to solve the wave equation? 1M 5 | .
i | What is the stability condition for the explicit method? M 5] 1
L Part-B _ B
| Answer All the following questions. (5X10M=50Marks) Marks | CO BTL
2 | a) Find a real root of the equation x log,, x = 1.2 by using by False 5M 1 2
position Method.
b) Evaluate 26 to four decimal places by Newton’s iterative method. M
OR - | ] -
' 3 | Solve the following system of equations by Gauss-Jacobi method oM | 1 37
|1 27x+6y+z=85x+y+54z=40,6x+ 15y +2z =72 ‘
4 | a) The population was recorded as follows in a village.estimate the SM 2 2
population for the year 1945. ‘
Year | 1941 | 1951 | 1961 ’ 1971 | 1981 ‘_ 1991 | |
bopulation | 2500 | 2800 | 3200 | 3700 | 4350 ‘ 5225 '
b) Find the f(3) which takes the following values
x (0] 1 4 5
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u(S, t) = 100. Compute u for the time-step with h = 1 by the Crank-
Nicholson method.

OR |
5 | a) Apply Gauss forward Interpolation formula to find f(3.75) from the 5M 2 3
following table _
'x |25 3.0 3.5 4.0 4.5 5.0
f(x) | 24.145 | 22.043 | 20225 | 18.644 | 17.262 | 16.047
b) Given that sin 45° = 0.7071, sin 50° = 0.7660, sin 55°=0.8192 and sin | SM
60° = 0.8660 find sin 52° using Newton’s forward interpolation formula.
6 | a) Evaluate j?e"“: vy using Simpson’s_Rule taking h=0.5. SM 3 3
1
1 . . . .
b) Evaluate _[ s dx using Trapezoidal rule with 6 sub intervals. M
o 1+x
i OR _
7 | Find % at x=1.76 and 1.72 from the following table 10M 3 2
x| 172 | 171 174 | 175 | 176
vy | 017907 | 0.17728 | 0.17552 | 0.17377 [ 0.17204
8 | Given % = x +y?, y(0) = 1,h=0.1 calculate y(0.2) using Runge-Kutta 10M 4 2
Method.
OR [
9 | Apply the method of modified Euler’s, to find approximate value of y 10M 4 3
when x=0.2 in steps of 0.1, given that % =x"+y>, p(O)=1.
10 | Solve the equat_ion Uxxtuyy =0 for the squar_e mesh with boundary values 10M 5 2
as shown,
! |
|
H
o [N ¥ ‘
| OR - ) ‘ —
1 Solve =2 in0<x<5,t> 0 given that u(x, 0) = 20, u(0, t) = 0, 1M 5| 3
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