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B.Sc. (Part-II) Semestcr-III Errminatiotr
MATHEMATICS

(Advrnced Calculus)

Paper-V
'fime : Threc Hours] [Maximum Marks : 60

Noic :-(l) Question No. I is compulsory, attempt oncc.

(2) Attempt ONE question from each unit.

l. Choose the correct alternative :

(i) Evcry Cauchy scquclce is :

(a) Unbounded (b) Bowded

(c) Oscillatory (d) None ofthesc

4 + 3.10"
(ii) The value of lim ls

5 + 3.10'

(.a) 4/s

(c) 4

Qii) If lim a, * 0 then the series ta. is

(a) Convergent

(c) Oscillatory

(a)

(c)

(vii) Itu=2x yandv=x 4y. thrn ffi't,

t=r (b)

| =o (d)

lim f(x, y) + f(xd, y.) rhen :
(r, !,,rr.. r )

fis continuous (b)

fis discontinuous (d)

lim f(x. v) I then lhe itcrated limiB are(\,!).(\,.v"r "

llqual to I O)

Lcss than 1 (d)

(a) 7

(c) l/8

(b) 0

(d) I

(b) Divergent

(d) Nonc of these

(iv) Let !a,, bc a series ofpositive terms such that lim 1,6 = I ; Vn . 'I'hen !a,, is convergent

if:
(a)

(c)

(v) lf
(a)

(c)

(vi) If

fis continuous at (xo, yo)

None of these

t >t

t<l

Greater than I
None of these

wP7 Jlsg

(b) 8

(d) e

(Contd.)I
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(viii) 'l he necessary condition lor the cxtremum of f(P) at P0 € D is :

(a) !(r,):0 (b) i,(P.) .= 0

(c) l(Po) - 0 and f,(Pu) .0 (d) f"(P,,) = 0 or f,(P,,) - 0

(ix) 'lhc unil normal vcctor n to tbc surfacc O(x, y, z) : 0 is given by :

v0(a) lvol 6r vq

(c) (l)

(x)

(b)

(c) I)isclrss the cDnveraencc (rl'the series t --1-' 
"1 n'rt

5. (p) Lct ta" be a series ofpositive terms such that lim 9r1 = l. Then show that Iu. i.

.ila

dxdyclIrre value or JJJ ls

t0
t NIl --l

2. (a) Show thal thc sequence .S"> *h"." S, - (l + lin). is convergcnt and its limrt lies in

(a) 6

(c) 4

(b) 8

(d) 2

bet$,een 2 and 3. 5

(b) Provc that every Cauch, scquence ofreal numbers is bounded. 3

(c) Prore lhar 1;", l-f l t J 1l2n D = 1 2
n-

3. (p) Prove that every monotonio sequcnce is convergent ifand only il it is bounded. 4
(q) Prove that cvery convergent sequence ofreal numbers is a Cauchy sequence. 3

(r) Sholr'that the scquence -2, -22. .222. .2222, . .... is rnonotonic increasing and it will
converge to 2/9. l

UNI'I'-II

4. (a) Provc thar rh"."ri". i { is convergcnt for p > I and diverges when p.= 1. 4

=n'
'l'est rhe conv,rrgcncc of the series , - + . + + - 3

3

convergent if I < I and diverges when 1> l.

a1ror TesL the conrcrccs olLhc series \
"f; n(log n)P

(r) Discuss the conv".g"n"" nfth..".i". ,i,f

,l

l
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6. {a)

UNIT-TII
Using e -6 definition ofcontinuit, provc that f(x, y) : x y is continuous tbr all (x,y)in
xy-plane. 4

Obtain the expansion ol'l-(x, y) = x' - y' + 3xy at thc point (1, 2). 3

Usinp. -Edetinition. orovc tha! lim 1x'] 311-7. 3
\,t,.11,:,

Expand xr + yr - 3xy in powers of (x 2) and (y 3). 4

Iff(x, y) is continuous at P0(xn, y,,) thcn prove that it is bounded in some nbd of Po(xn, yo).

3

'1

(b)

(c)

(p)

(c)

(r) l,et f(x, Y) = -JL-r;. Sho* that simultancous limit does not exist at the origin in spite of

the fact that thc repeated limits exist at the origin. 3

TJNIT-IV
(a) l,ocate all critical points and determine whether a local maximum or minimum occurs at thesc

points of f(x, y) = xr 2x']y x2 2y'1 lx. 5

(b) Find thc cxtreme values of u = 1+ I
34 : subject 10 the condition x'1+ yr = I 5

I

10. (a)

9. (p) Find by using Lagrange's method ofmultipliers, the least distanc€ ofthe origin from the planc
x-2Y'22=9. 5

(q) tf xu = yz. yv = xz arrd zw = xy 1r.n 6n6 !(\J-?- . 5' a(u, v, w)

UNIT-V

eruruu," jj L aya* i by changing the order of integration 5

5(b) dzdxdv

I I . (p) \'erify Gauss divergcnce theorcm lor thc hrnction f = x'i + y'J + zt[ and S is a surface of
unit cube 05x 51,0 <y < 1,0<z < 1. 5

(q) Verify Stoke's theorem for the function i = yi + zj over the plane surlace 2x +2y + z:2
in the first octant- 5

IJ J,.uatcvalE
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