MATHEMATICS PAPER—I

s | (Analysns-II) |
TimeAllowed Three Hours =~ = | Maxlmum Marks : 30

Note = “Attempt any five questions in all selectmg at least rwo from each
Umt All questions carry equal marks.

o UNIT—_I' - - |
l (a) LetA {(x y) -1 <x <1 ——1<y<1}andf A—)Rbedeﬁnedby

R 'y- if xis rationdl
JEN= 0 if xisimational
Show that j _ll (J'_'l Slxy)dy ) dx exists and the other repeated integral

is not defined: | |
(b) Change'(the order of integration and hence evaluate

(NN + y)dedy.
- 2.~a).Find the area of the region bounded between the parabolas

y2=4 ax and x*=4 ay, where a> 0.
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(b) Evaluate j”xyz(xz +y* +2° )dvdydz over x*+ y*+ 27 = atin

positive octant.
9 | .
3. (a) Show that J”(x +y+z) dx dy d= over the region defined by

l
x>0,y>0,z>0, x+J’+"' I is 31

. (b) Show that i:.=(2xy+ zB)f +x2]' + 3,\'22/; is a conservative(force
field. Find the scaiar"potential. Also find the work doné\in‘'moving

an object in this field from (1,-2, Hto (3, 1,4).

4. (a) State and prove Gauss’s divergence theorem|
(b) Verify -Stokes’ theorem for the '_v'ector point function

—

F= zf +xj' + vk . where curve is_the unit circle in the XY plane

bounding the semi-sphere zz\/ ) x%_2.
| | UNlT—ll

n

5. (a) Show that sequence {f (A)}where f(x) —;—Jr-; is uniformly

convergent on [0,k], where £ is any posmve real number but is not
uniformly'eonvergent on [0, «]. |

© COSNX -

(b) Show that the series converges uniformly in (0,2 7 ).

n_.

6. (a) Test for,unifor'm convergence and term by term integration of the
series :

S 0<x <1
"EE (n+x ) S
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= 1 S '
(b) Show that the series ¥ ———— IS uniformly convergent for all
n=ln +nx

x and it can be differentiated term by term.

7. (a) Prove that the series *~ 3 + 5 B 7 T ogue CO"Yef‘gCS for

-1<x<I. o |
(b) P_rove that : |
o o 1.3.5....(2n-1)
sin” x=x+ ' :
n=l 2.4.6...2n
2n+l .
X
1 VXE [—?,l].

Honce deduce hat o1 4 L Ly 131

ence eucea2 >3 545

8. (a) Find aseries of sines and cosines of multiples of x wh‘ich represents
2

A | ] T '
x +x*in (-, ). Hence show that p =1+

-----

(

T /s
—: 0, xS —
' ' T 27
() If f(x)= 0, =<x<—
R O 3 3
- 2r :
—; —=SXx=7
3 3

then show that :

. .
. 2 cosdSxy cos7x
f(x)= —-T[Cosx ~ + —een, ]

3 5 7

.

Henee dedoce that = B
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