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M.A/M.Sc. (Previous) Examination, 2019
MATHEMATICS
Paper IV

(Special Functions and Integral

Equations)
Time Allowed : Three Hours
Maximum Marks : 100

This question paper contains three

sections as under :

Section-A wug '3’ Max. Marks-10

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. All questions carry
equal marks.
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Sectron-R

ey N max. Marks.5
Thix secteon containg 10 questions having 2
questions From cack wnil. Answer § questions (250

words eack! selecting owe question from each unit. All

questions carry equal marks.
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Section-C Max. Marks-40

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). Al questions carry

equal marks.
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(c)

(d)

(e)

&)

(h)

Section A

Give the Hypergeometric differential

equation.
State Whipple's theorem.

Give the generating function of Hessel

functions.

Define the confluent

hypergeometric

function.

Define Fredholm integral equation of first
kind.

Define separable kernels.

For the integral equation :
g(x)=f(x)+ l‘l': k(x, t) git) dt |

define the iterated kernel &,(x,1).

Define the resolved kernel of Volterra

integral equation of the second Kkind.
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Give the fundamental theorem of Laplace

Transform.
Define the Inverse Laplace Transform.
Section B

UNIT-1

2 Prove the integral representation for ,F,

'-'FI (a, b. ‘., T) = pe———

S | e e il
.lb"u‘—,b] 0

where Re(c)> Re(d)>0 and |x|<1.

3. Establish :

la+(b-c)x] F=a(l-x) Flat)-

1654

(e-a)(c-b)
c

UNIT-11

4. For t20 and for all finite z, prove that :

zlp[%z[t»--:-n= )'; J(2"
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5. Integral representation for confluent }
Ypor

geometric functions for .

)
1Fie, B, x) = ®) I' (1~ gf-o-lpa 10

|(u1l{ﬁ -Q) '® at
UNIT-111

6. Show that the function g(x)=xe® is a solution

of the Volterra integral equation :

g(x) =sinx+ 2!: cos(x—-1t)g(t) dt .

/7. Solve :

glx)=(1+x)7+ Jll (xt +x7t%) g(t) dt .
UNIT-IV
8. Solve the integral equation :
g0 =141 [ (1-3xt) g dt

For what values of A, the solution does not

exist 7
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Using resolvent kernel method, solve :

Blx)= fix)+ }'In:: e* "2 dt .

UNIT-V

10. If L{F(t)} = f(p), then :

Lit" Fit)) = (r)" £ fip)=(r)"f"(p)

where 2 = 1, 2, 3, .........

11. Define convolution. Prove that the convolution

operation is associative.
Section C
12. State and prove the convolution theorem.

13. Show that the integral equation :

glx)=f(x) +%f:‘ sin (x +t) g(t) dt

possesses no solution for f(x)=x, but it
possesses infinitely many solutions for f(x)=1.
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14, Define BeNeranzeu uypsigouuicy ic functions
Fa,,...., a,; L P, 2)
State and prove the Dixon's theorem.
15. Prove that :
@) xdp@=nd, (x)-xJ,,(x)
(@) xJd,()=-nd (x)+x d,,(x)
(i) 2J) (0 =d, _,(x)~d, x)

(1) S N, = 5.
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