CHAROTAR UNIVERSITY OF SCIENCE AND TECHNOLOGY
Fourth Semester of M.Sc.(Mathematics) Examination April-May 2019
MAS821 Mathematical Methods-II

Date: 02/05/2019, Thursday Time: 01:30 p.m. to 02:15 p.m.  Maximum Marks: 20

Multiple Choice Questions

Instructions:

(1) Tick the correct answer only in this sheet.

(2) You can use only non-programmable calculator. No other gadget is allowed in the
examination hall.

(3) Each question carries one mark.

(4) In this question paper, R denotes the set of all real numbers and Z denotes the
set of all integers. All notations are standard.

Q.1. Choose the correct answer for the following questions. [20]

x2
1. If the functional I[y(z)] = [ f(y,y')dz has the extremum value, then f

1

satisfies , where ¢ is constant.
of __ of _
a. ('9_y’ =cC C. 8_3/ =
b-f—y’g—jzc d. v/ =0.

2. What is the curve passing through two points in a plane which is rotated
about the X-axis gives a minimum surface area?

a. circle c. catenary
b. straight line d. parabola.
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3. For a given surface area, what is the solid of revolution which has maximum

volume?

a. Sphere
b. cylinder

c. cube
d. parallelepiped.

4. The length of the arc y(z) = x between a and b is

q, =¢

b. \/2§(b —a)

c. V2(b+a)

b+a
d. e,

x2
5. A necessary condition for the functional I[y(z)] = [ f(z,y,v,y")dz to be

extremum is

. 5~ (G0 + i () = 0
b G+ E(5) — Ea () =0
¢ g_g_é(gyf’):
d 5 + & (5p) =
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, with boundary conditions y(x;) = ¢,

(z —t)*f(t)dt

o
N WHH

O— g

(z — 12 (t)dt

C.

F)dt + f(z)

d.

Ct—r O—=

F(&)dt — 20f(x).

c. [Wr—t)dt=a*+2-1
0
d. Oftg;;t__tldt =sinz.



9.

10.

11.

12.

13.

14.

Which of the following integral equation is Voltera integral equation?

a. y(z) —z = 5J%sin(x — t)y(t)dt

gl‘ex ty
c. y(x) = b — 7£ log(xt)y(t)dt

d. y(x) = 0]Ecos(ﬁ + t)y(t)dt

The initial Value problem corresponding to the integral equation

y(x) —1—fty t)dt is

a y’+xy=0,y(0):0,y’(0)=1
by +2y=0,9(0) =1,4'(0) =0
c. ¥ —zy=10,9(0)=1,y(0) =0
d. v —zy=0,y(0)=0,y'(0) = 1.
f

If L7'[f(s)] = f(z) is the inverse Laplace transform of f(s), then
L_l |:S g:| =

3 5 3 5
€xrz €xr2 €Tz €xrz
a. b. c. d.
L) (3) () L)
If L[f(z)] is the Laplace transform of f(x), then
[fsm (x —1t) tdt} =
0
1 s
& GoDGE D ¢ GO
1 s
b. T d e
Which of the following relationship is not true?
a. L*[0,1] c L'[0,1] c. L*0,1] € L>=[0,1]
b. L>[0,1] c L'0,1] d. C[0,1] c LYo, 1].
Which of the following is not a separable kernel?
a. e+t c. log(a')
b. cos(z —t) d. sin(zt?).
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15. Which of the following is a Fredholm integral equation of second category?
a. y(x) = X [sin(z — t)y(t)dt
0

b. y(z) =22 — X Ofx cos(z — t)y(t)dt

d. y(z) =23 - )\Ofsin(:c — t)y(t)dt.

1
16. What is the eigen value of the Fredholm integral equation y(z) = A [ 2y(t)dt?
0
d.

a. 4 b. 3 c. 2 1.

17. If L[f(t)] is the Laplace transform of a function f(t), then
L [cos bt] = :
c. > d.

5225

a. —> b.

92 R S5
52425 52425 52-25"

18. The differential equation y” — 2xy’ + 100y = 0 is

a. Legendre’s equation c. Chebyshev’s equation
b. Hermite’s equation d. Laguerre’s equation.

19. Which of the following is Bessel’s differential equation?

a. 22" +xy' + (22 —16)y =0 c.xy' +(1—x)y +T7y=0
b. (1 -2y —zy + 25y =0 d. (1—2%y" —2xy +30y = 0.
20. The differential equation [e*y']' 4+ [Asinz + cosz| = 0 is , where
AeR
a. Legendre’s equation c. Hermite’s equation
b. Laguerre’s equation d. Strum-Liouville equation.
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CHAROTAR UNIVERSITY OF SCIENCE & TECHNOLOGY
Fourth Semester of M.Sc.(Mathematics) Examination April-May 2019
MAS821 Mathematical Methods-11

Date: 02/05/2019,Thursday Time: 02:15 p.m. to 04:30 p.m.  Maximum Marks: 50

Instructions:
(5) Section I and II must be written in separate answer sheets
(6) You can use only non-programmable calculator. No other gadget is allowed in the examination
hall.
(7) Figures to the right indicate marks.
(8) In this question paper, all notations are standard.

SECTION-I

Q-2(a) Attempt any two of the following: [08]

(i) Find the plane curve of fixed perimeter and maximum area.

(ii) Transform the initial value problem 3" — 5y’ 4+ 6y = 0,4(0) = —5,¢'(0) = —19 into

the corresponding integral equation.

(iii) Find the eigenvalues and the corresponding eigenfunctions of the integral equation

y(z) = A Ofl(th — 4x?)y(t)dt.

(b) Attempt any four of the following;: [12]

1
(i) Show that the functional [(2zy + ta’ + t*y)dt, x(0) = 0,2(1) = 1,y(0) = y(1) = 3
0

is stationary for z(t) = ¢ and y(t) = 3, t € [0, 1].

(ii) Write the Bessel differential equation and reduce it to Strum-Liouville differential

equation.

(iii) Find the eigenvalues and the corresponding eigenfunctions of the differential
equation y” + Ay = 0, A > 0 with boundary conditions y(0) = 0 and ¢/(7) = 0.

xT

' . - ® g0
(iv) Solve the integral equation Of T=dt = x(xr +1).

(v) Find the eigenvalues and corresponding eigenfunctions of the integral equation

y(z) = )\Ofle”"_ty(t)dt.
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1
vi) Find the function y(z) such that Ify(z)] = "2 _ 9xy)dz is extremum
(vi) Y Y y y

0
with conditions y(0) = ¢'(0) = 0 and y(1) = ¢'(1) = 1.

SECTION II
Q-3(a) Attempt any three of the following [18]

(i) Show that geodesics on a sphere of radius a are its great circles.

(ii) Solve the integro-differential equation y' + 4y + 5 [ y(¢t)dt = e~*, where y(0) = 0.
0
1
(iii) Solve the integral equation y(z) =z + A [(1 4+ = + t)y(t)dt.
0
(iv) Solve the integral equation y(z) = 2 + [ sinh(z — t)y(t)dt.
0

v) Find the eigenvalues and the corresponding eigentfunctions of the differentia
Find the ei 1 d th di igenf i f the diff ial
equation y” + Ay = 0 with conditions y(0) — y(1) = 0,%'(0) +¢'(1) = 0.

(b) Attempt any two of the following [12]

(i) If the functional I[y(z)] = [ f(x,y,y') dz has the extremum value, prove that the

1

integrand f satisfies the Euler’s equation g—g — %(g—;) = 0.

(ii) Let K(-,-) € C([a,b] x [a,b]). Let X = C([a,b]) or LP([a,b]) and Y = C([a,b]) or
LP([a,b]), where 1 < p < 0co. Define F': X — Y as follows:

F(z)(s) = /K(s,t)x(t)dm(t) (s € [a,b];z € X).

Then show that F'is compact linear map from X into Y.

(iii) Find the eigenvalues and the corresponding eigenfunctions of the differential equa-
tion 3" + Ay = 0 on the interval [0, 7] with the boundary conditions 3'(0) = 0 and

y'(7) = 0.
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