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AU-l30

B,Sc, Part-III (Semester-V) Examination

5S : MATHEMATICS (New)
(Mathematical Methods)

Pape r-X
Time : Three Hours] [Maximum Marks : 60

Note :-Question No. I is compulsory and attempt it orce and solvc otre question

ftom each unit.
Choose the correct alternative (1 mark each) :

O lfP"(x) = (-l)', thcn what is the value ofx ?

(a) I (b) -1
(c) 0 (d) None

(ii) Alt roots of P"(x) = 0 arc :
(a) Dslinct O) Eual
(c) Complex (d) None

riiil What is the valuc of I.-lI]r-''t,t )

(a) -l O) 1

(c) 0 (d) r
(i9 Eigen fiuctions corresponding to different eigen values are :

(a) Linearly dependont (b) Lincarty indepcndent
(c) Real (d) None

(v) The fundamental peiod of tan x is :

(a) n (b) 2tt

n(c) , (d) None

(vi) Fourier series are associated with:
(a) Algebraic functions
(b) Special firnctions

(c) Periodic functions defined on some interval I
(d) Linear fimctions
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(vii) The inverse laplacc transform of -L is
s-a

(a) I
(c) e'

(viD The Laplacc transform ofcost is :

I
ta) 

", 
r,

lr(r'),u+o

o)t
(d) e''

(t)

ls(c) srJ (d) ;l
(ix) lfF[(x)] : F(r'), ther the Fourier transform of (ax) is :

s

s'?+l

1 rfl)., = o
\a/.(i)(a)

nll'). 
" 

* o
\a,/

(b)
la

I
(c) (d)

lal
(x) Thc Fourier tra[sform ofconvolution of(x) and g(x) for -co < x < o is :

(a) Flf ,t sl = Flf(x)l .Fls(x)l (b) Ftf*sl : Flf(x)l + Fls(x)l

(c) F[f-91 = F[f(x)] - F[g(x)] (d) F[f*91 = Flf(x)] / Fls(x)l

UNIT_I

2. (a) Find P3(x) by Rodrigues formula and show that l[x'&A)dx = *.

(b) show that JtPl(x)l'dx = n(n + 1)

r0

2+3

3. (p) Prov€ that nP" = xPl - Pj-,, where Pj = $

(q) Show thal Jx,\(x)dx=0 if m<n.

5

5

5
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5

T]NI'I'-II

4. (a) Prove that xJ', = -pJ, + xJo-1.

Prove that -4-
dx [,0 r,{*;]= *'r,-,,*r.

(a)

o)
(p)

Prove that Je(-x) = (-l)PJeE), ifp is an integer. 5

Piove that the eigcn values ofthe SL problem are real. 5

I,INTT-III

Obtain the Fourier series for f(x) - x cos x in [-r, r]. 5

Obtain the Fourier sine series for f(x) = x'lin 0 < x < 2. 5

Express the function f(x) : 7rx - x' as Fourier sine series in 0 < x < ,!. Deduce that :

llllrl
lr 3i 5, 7\ " 32'

(q) Express f(x): x as a half range sine series in 0 <x < 2.

I]NIT_TV

(a) Find L[t"], where n is a positive integer.

(b) Using rransformations ofderivatives find L[t sin at].

(b)

(p)

(q)

5

5

3

4

6

7

5

5

I 3

3

4

3

'..' sin t(c) Find the Laplace transfonn of J:-ot
dr

(q) Find the inverse Laplace transforn of fr* 4 by,t 
" -orolution theorem

(r) Use Laplace lranslbrm to find lhe solution ofthe equation:

9! r 9* =.or 2r. *,r, =,. *(Il = -,dt' \2)
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UNrr-v
10. (a) Find the finite l'ouder sine and cosine kansforms off(x) = e* in (0, l)

(b) Find F[c-'] and hence show thar :

l=. 4
| 4+t'

5

F

x

(q) Find thc Fourier sine and cosine transforms of f(x) = x'e -, n > 0

5t

I l. (p) Find the Fourier sine transform of f1x) = 11 , a > 0. Hence evaluate Jtan-rl sin x dx

5

5
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