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AV-1732
B.Sec. (Part—II) Semester—III Examination
MATHEMATICS
(Advanced Calculus)
Paper—V
Time : Threc Hours] - [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory, attempt once.
(2) Attempt ONE question from each unit.

1. Choose the correct alternative :

() Every Cauchy sequence is :

(a) Unbounded (b) Bounded

(c) Oscillatory (d) None of these
(i) The value of lim 27210 i

no= 54310

(a) 4/5 (b) O

(c) 4 (d 1
(i) If lim a, # O then the series Za_is:

(a) Convergent (b) Divergent

(¢) Oscillatory (d) Nonc of these

(iv) Let Za be a series of positive terms such that lim va“ =¢;Vn.Then Za_ is convergent
. n —»

if:
(@ =1 () ¢>1
(c) ¢=0 d) ¢<1

(v) If lim  f(x,y)=f(x,,¥,) then:

(%, %) —=+{(Xxq, ¥g)

(a) fis continuous (b) fiscontinuous at (x,, y,)
(¢) fisdiscontinuous (d) None of these

(vi) If [ ‘lir{n )f(x, y) = £ then the iterated limits are :

X, ¥) %, Yo

(a) Equalto ¢ (b) Greater than ¢
(c) Lessthan £ (d) None of these

(vii) If u=2x - y and v = x + 4y, then o, v) is :

: o(x,y)
(a) 7 (b) 8
(c) 1/8 (d) 9
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(vit)) The necessary condition for the extremum of f(P)at P, & D is:

(@ f(P)=0 (b) £(P)=0
(¢) f(P)~-0Candf(P) -0 (dy f(P)-0orf(P)-0
(ix) The unit normal vector n to the surface o(x, v. 7) = 0 is given by :
Vo |
(a) ;'%—: (by Vo
@ k (dy
(x) The value of ”J‘dxd}-’dz s
(a)y 6 (b) &
(c) 4 (d) 2 10
UNIT—I
2. (a) Show that the sequence <8 > where § - (1 + 1/m)" is convergent and its limit lies in
between 2 and 3. S
(b) Provc that every Cauchy scquence of real numbers is bounded. 3
. , +3+5 +(2n -1
(c) Prove that lim ———\—-{— —— =1 2
0= o n’
3. (p) Prove that every monotonic sequence is convergent if and only it it is bounded. 4
(@) Prove that every convergent sequence of real numbers is a Cauchy sequence, 3
(r) Show that the scquence .2, .22, 222, 2222, . ... is manotonic increasing and it will
converge to 29, 3
UNIT—II
e . :
4. (a) Prove that the serics Z — 1s convergent for p > | and diverges when p = 1. 4
~in
N . : 1 1 I
(b) Test the convergence of the series | — =t T s 3
23 V4
VoL Ve v
. . . - n
(c) Discuss the convergence of the series y ——— 3
mnt o+ 1
3. (p) Let Xa be aseries of positive terms such that lim —— = /. Then show that Z 4 s
n—=n E‘r‘. n=1
convergent if £ <1 and diverges when ¢ > 1. 4
, ]
(q) Test the converges of the series —_———, 3
Z| n(log n)’
=3
(ry Discuss the convergence of the series Z N 3
n | ‘
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(b)
(c)

(@

(r)

(b)

(q)

10. (a)

(b)

1. (p)

(@
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UNIT—IT11
Using € — & definition of continuity prove that f(x, y) = x - y is continuous for all (X, y) in
Xy-plane. 4
Obtain the expansion of {(x, y) = x* — y? + 3xy at the point (1, 2). 3
Using € - & delinition. prove that »-l;i[pu ’}(_-‘(2 +3y)=7. 3
Expand x* + y* — 3xy in powers of (x - 2) and (y — 3). 4
If f(x, y) is continuous at P (x, y,) then prove that it is bounded in some nbd of P (x,, ¥,).
3
Let f(x,y)= ?xy . Show that simultancous limit does not exist at the origin in spite of
NERE
the fact that the repeated limits exist at the origin. 3
UNIT—IV
Locate all critical points and determine whether a local maximum or minimum occurs at these
points of f(x, y) = x* — 2x%y — x? — 2y? - 3x. 5
Find the extreme values of u = :; + i : subject to the condition x? + y* = 1. 5

Find by using Lagrange’s method of multipliers, the least distance of the origin from the planc

X -2y +2z=9. 5
If xu = yz, yv = xz and zw = xy then find oX. ¥, 2) 5
(u, v, w)
UNIT—V
] e y A
Evaluatc I I — dydx ; by changing the order of integration. 5
0 x
Pl ol-x
Evaluate II Jx dzdxdy . 5
0y 0

Verify Gauss divergence theorem for the function f = x’i + y*j + z°k and S is a surface of
unitcube 0 < x < 1,0<y<1,0<z<1, 5

Verify Stoke’s theorem for the function f = yi + zj over the plane surface 2x + 2y + z =2
in the first octant. 5
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