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AP-442

B.Se. (Part-II) Semester—III Examination

MATHEMATICS—V
(Advanced Calculus)

Time : Three Hours] [Maximum Marks : 60

N.B. :— (1) Question No. 1 is compulsory.

(2) Attempt ONE question from each unit.

1. Choose correct alternative :

(1) Let <s> be a sequence such that lims, =¢ and
s, 20, YneN then :
@ (<0 by >0
c) f=-2 @ ¢=-1 1
(i) If<s > <t >and <u > be three sequences such
that s, <t < u, VneN and lims, = limu, =/
then limt, is :
(@ 0 (by ¢
(c) —f (d) m ]
() Let Xa be a series of positive terms such that
.!i_',‘l nya, =/, a >0 Vn. Then Za is cgt if :
(a) f=1 (by ¢<1
Te) > 1 (d) =2
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I .
The series z - isdgtif:
n

(@ p=>1 (b) p<l

(¢c) p=12 d p=3 !

If J is the Jacobian of x and y with respect to u and
v and Jis Jacobian of u, v with respect to x and y
then ) is

1
@ (b) J
(c) —J @ T 1
[f iterated limits of a function are not equal at point
then :

(a) limit exist at point

(b) limit does not exist

(c) limitis zero

(d) None of these 1
The value of |14 1s:

(@) 0 (b)y 1

(c) = (d) Jx |

| 3
(viii) The correct value of j J dxdy 15 :
[ ]
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() 0 (b) -3
() +3 (dy 1 1

(]
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Vi . .
11. (a) Evaluatcj- I y* dy dx by changing the order of
[V
integration. 5
. 2 -\I'I?_x- .\'3 X A
(b) Evaluate I J ~——— dx dy changing 1o polar
b0 \."IX' + ¥
coordinates. 5
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UNIT—IV (ix) The value of B(%2, ¥2) 15 :
| #_.m-1 ,n-1 (a) T (b) —T
8. (a) Prove that p(m,n)= [ & X g 4
o (1+x) (c) % (d 1 1
74 Tl
noo - (x) The value of I Idrd(} 18 @
(b) Prove that B(m, n) = QJ sin™™ " Ocos™ ' 0dO. 3 0 0
0
(a) m (by =°
L e |
¢) Evaluate dx dy. 3 () = (d 0 1
( ) ‘{ J-U (1+ \ +y ) m
UNIT—I
m - ™
9. (a) Prove that J —1}.|n ) |T [n 4 2. (a) If<s > <t >and<u > be three sequences such
0 a"b"m+n -
thats <t <u, Vn and hmq =limu, = - ¢ then
(b) Evaluate .[ Ve dx. 3 prove that ,Ei_‘},},in = L. 4
0
(b) Show that sequence :
=] ,3 _ R
(c) Evaluate j x( \) dx. 3 <S, >8, = — L !
2 (1+x)™ n+l n+2 n+n
UNIT—V is monotonic and bounded. 3
, 64+nY
B i da-x E 2 ] 1 lim ( — = | - :1
0. (a) Change the order of integral J f(x,y)dxdy. (c) Evaluate 15 - 211;' ’
[¢] %713
5 3. (a) Prove that every Cauchy sequence is bounded. 4
A 2 (b) Show that s e < § >, where s UL !
(b) Evaluate - — dx dy by changing into polar ) Show that sequence = §, =, WRETE S =37 317 |
o v (xTHyT)? is convergent. 3
coordinates. S
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1+2+3+...+n

(c) Evaluate lim S 3
n—ad n‘
UNIT—II
4. (a) Prove that the series an converges iff for every
e > 0 there exist MeN such that :
m=n>M =X, | +X,., et X, [<E. 4
Lo ! "
(b) Test the convergence of Z—“ 3
n

( l Ilh T ~. 3 : f- 1o I + ]_{,L-
c) Test the convergence of series ;5 +5 3+ 37+
3
5. (a) Let Za“ be a sequence of real numbers such that ;
¢ = Iin_1\n\/a,._, a 2 0. YneN. Then prove that
Za“ is convergent if £ <1, 4
(b) Test the convergence 01‘2( . .\|“' 3
¢ convergence — | . 3

. creenc ] + l'.l
(c) Test the convergence of series z T, ] by using
n- -+

integral test. 3
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UNIT—III
(a) Ifx,y are differentiable functions of u, vand u, v
are differentiable functions of 1, s then prove that :
o(x.y) 0O, v) _0O(x.y)

Au,v) &(r,s) o(r,s) 4

(b) Expand x*+ y'—3xy at point (2, 3). 3
(c) Prove that Ix.}!i'_'[}}]l“{'.‘i' +2y) =3 by e-5 definition.
3
(a) Letf{(x,y) be defined in an open region D and it has
a local maximum or local minimum at (x,, y,).
If partial derivatives { and f exist at (x,, y,).

Then prove that f (x, v,) = 0 and l;_(xn, y,) = 0.
4

(b) Using -0 definition, prove that H‘Vl}i_l_}'}]_”(x)') =2.
3

. . . . . Xy _
(c) Show that for the function {{x, y) 7 v.' limit
does not exist at (0, 0) even though iterated limits

are equal. 3
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