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Paper 1 of 1 — MTH 414 Mathematical Method 11 First Semester
2020 2021
Level 400 • First Semester • PastQuestion

FIRST SEM
EMESTER EXAMINATIONS FOR 2020/2021 SESSION

MTH414 (Mathematical Methods

INSTRUCTION. ris IT) TIME: 2'/4 Hours

swer any FOUR questions.

Question One

a. | “el ) | |
State the three special cases of the Euler-Lagrange equation for finding the

extremum or stationary values of the integral (? Mks)

x2
1= | F(y, y',x)ax

xy
b. Show that the shortest curve joining two points on the xy-plane is a straight
line. (9 Mks)

Question Two
State and prove the first derivative property of Fourier cosine and sine transforms.

Hence or otherwise, obtain F.(f ‘(x)) and F,(f (x)). (18 Mks)

Question Three |
a. What is calculus of variation? (4 Mks)
b. Show that the functional

[fps +) |
gor Wdte, 4. \dt
IL TT :
Such that x(0) = 0, x (=) =--1, y(0)=0, y (=) = 1 is extremum for
x =—Sint and y=Sint. (14 Mks)

Question Four
a. What do we mean by Isoperimetric problem? (4 Mks)
b. Find the extrema if

™ | bo — nw*y?|dx

where f, 77 and w are given constants
(i) if y(1) = 1, but y(0) 1s not prescribed
Gi) ifneither y(O) nor y(1) are prescribed

(7 Mks)
(7 Mks)
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d Find the Fourier sine and cosine transform of the function (8 Mks)
| (By? O< x <i
} Pa to x >a
b. Find the Fourier cosine and sine transforms of the exponential function
Fle™)a>.0. (10 Mks)
Question Six
a. Find the Fourier integral representation of the function f(x) =11if |x| <1.
(8 Mks)
b. A curve C joining points (x, y,) and (x, , 2) is revolved about the x-axis.

Find the shape of the curve so that the surface generated is minimum. (/0 Mks)


