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V1 Semester B.Sc. Degree (cBCSS-OBE—neguU) Examination, April 2022
(2019 Admission)
CORE COURSE IN MATHEMATICS
6B12MAT : Numerical Methods, Fourler Series and partial
Differential Equations

Time : 3 Hours Max. Marks : 48

PART - A
Answer any four questions. Each question carries one mark.
1. Write the Lagrange interpolation formula.

2. Solve the equation’y = % + y2 subject to the condition y = 1 when X = 0 using
Picard’s method.

a, Define a periodic function and find the period of sin TX.

4. Verify that u(x, 1) = vix + ct) + Wix -~ ct) with any twice ditferentiable function
satisty wave equation.

5. Define Fourter Transform of a non-periodic function f(x). (4x1=4)
PART -B
Answer any eight questions. Each question carries 2 marks.

6. Findlog,q301 usimmmngemmdaummmaﬂcenamwrespondhgvalues
of x and loggX are (300, 24771), (304, 2.4829), (305, 2.4843), (307, 2.4871).

7. i) = 2% + 3X, compute the entryy = f(x) torx=1,3.5, 7. 9:and prepare the
forward difference table.

8. State the backward interpolation formula.

P.T.O.
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9. Given the differential equation y* — xy’ — y = 0 with the conditions y )

y(0)=0, use Taylor's series method to determine the value of y(0.1),
10. Using Eulers method, find Y(0.04), if y' = —y with y(0) =1,

11. Describe briefiy the Plcammaﬂmefsucceesivemmum

13. State Euler formulas for Fourier coefficients.
14. Define even and add functions. Prove that product of two odq functions is an
even function,
15. Solve the PDE Uy + 167%y = 0,
P &

16. Find the temperature u(x, t) in a Immy insulated

copper bar 80 ¢ |
W.Mmiq;msin(maore&dumnusm
density is 8.92 g/cm?3, g kept

)
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21. Determine the value of y when x = 0.1, given that y(0) = 1 and y’ = x2 + y using
Euler's method.

22. Find the Fourier series of the periodic function f(x) = x°, -% <x< %

23. Find the displacement of a string stretched between two fixed points at a distance
2c apart when the string is initially at rest in equilibrium position and points of

X
=0 0<X<c

the string are given Initial velocities v where v = 2c° g x being
— =, Cc<x<2¢

the distance measured from one end. (4x4=16)
PART -D
Answer any two questions. Each question carries 6 marks.

24. Estimate the population in 1895 and 1925 using Newton's interpolation formuta
from the following table :

Year : x 1891 [ 1901 [ 1911 [ 1921 [ 1931
Population:y| 46 | 656 | 81 | 93 | 101

25. Given % =Y = X where y(0) = 2. Find y(0.1) and y(0.2) correct to four decimal
places using Runge-Kutta fourth-order method.

26. a) Find the Fourier series expansion of the periodic function f(x) = e*, -t <x <=
of period 2.

1
b) Showthalgll.;_sﬂsinxm= '2‘!! “0<<x<n.

| 0 ifx>>na

27. Prove that u,, +u,, = %229 + :%' + Fl—% in polar co-ordinates. {2x6=12)




