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MATHEMATICS
{Advanced Calculus)
Faper—Y
Time : Three Hours] [Maximum Marks : 60

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

1. Choose the correct alternative :—
(1} Every Cauchy sequence of real number is
(a) unbounded (b) bounded
(c) bounded as well as unbounded (d) None of these

(2) The sequence <5 > where 5 = . 15

n+l
(a) monotonically increasing (b) monotonically decreasing
(c)
{(3) The h
(a) Confvergent (b} Oscillatory
(¢) Divergent (d) MWone of these

(4) Let Za_be a series with positive terms and 1m: a." = [, then the series Za_is convergent
if : i
(@ =1 by =1
(€) =1 (d) None of these

(5) If E!i..“a? f(P)=f(F,); where F, P, € R? then
(a) f is discontinuous at P, (b) I is continuous at P,
(¢} fis continuous at P (d) None of these

(6) I lim f(x, y) =/ exist then repeated limits are

LEN B P

{a) equal (b) not equal
{c) not exist (d) MNone of these
(7) The function f(P) has absolute minima at P, in D if .
{a) (P)sf(P):wPeD (b) f(P)=1iP); «PeD
{¢) iP)=HP): v PeD (d) MNone of these
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(a) 1 (h} 9
| . ;
i) 9 (d) None of these
{9 The value of _[ [ wydvdx s
|
| TR
{a) I ) 58
28
(c) — (di 1
1 | |
(10) The value of [ | [ dx dy 4z is B
I |
{a) 0 (by 2
(c) -1 (d) 1 10
UNIT—I
2. (a) Prove that a| convergent sequence of a real numbers is bounded. 5
. - N 1 .
(b) Show that the sequence <8 =, 5 =T| -r;—|+ ...... +— 15 convergent. 3
3. (p) Prove that every convergen! sequence of real numbers is a Cauchy sequence. 5
(q) Show that the sequence <8 >, where 8 =] 1+ , is convergent and that lim| | + lies
I " . n-&& |x n p
between 2 2nd 3. 5
UNIT—II
4. (a) Prove that the senes Ix converges if and only if for every € > 0, 3 a M(eg) € N such
1h.ilm2n‘3']"r|=:--.1_llx_.' ..... F x| < e 3
e s i e o
(b) Test the convergence of the serics x(x+2) {H+ Dx+d) @I xIE)
x € R, x = 0. 5
5. (p) Prove that p-series Ell—p 18 convergent for p > | and divergent for p < 1. ]
n
n'+a
(q) Test the convergence of the serics E ——— wneN, 4
2" +a
YBC 15153 r, TConid.)
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6. (a)

(b)
(<)

7. (p)
(q)

(r)

3. (a)
(b)
9. (p)
(q)

10. (a)

(b)

11. (p)

(q)

Prove that | Iirﬂ I{Eht-l].r] =14 by using € — & definition of a limit of a function.
£, 5=l =1}

4

Expand x' + ¥' = Jxy in powers of x — 2 and y - 3. 3
Let real valued functions f and g be continuous in an open set D © R* then prove that
f + g is continuous in D. 3
Prove that the function f{x, ¥) = x + y is continuous » (x, y) € RL 4
Expand e at the point (2, 1) upto first three terms. 3

Let fix, ¥) = H]iy}'z , show that the simultaneous limit does not exist at the origin in

spite of the fact that the repeated limits exist at the ongin and cach equals (0 zero.

3
UNIT—IV
Find the maximum and minimum values of x' + y' — Jaxy. 5
Find the least distance of the origin from the plane x — 2y + 2z = 9 by using Lagrange's
method of multipliers. 5
If x, v are differentiable functions of u v and u v are differentiable functions of r, s
then prove|that
2%y Huwv) | Hxy) 5
u,v) Ar.5) &(r,5)
lf:l-:l.:l=}'z,]."f=xzandtw=x}rﬁndthevn1u=nfm. 5
Ny, v, w)
UNIT—Y
Evaluate by changing the order of integration :
1 1.'? X
| | e dyax 5

Evaluate j{E}H vidv, where v is the closed region bounded by the cvlinder
z=4-x'and the planes x =0, x =2, y=0,y=2,z=0. 5
Evaluate by Stoke's theorem I{:‘dx+!3’d}'—dz]1 where ¢ is the curve x* + ¥ = 4,
z=2 ﬁ 3

Evaluate by Gauss Divergence theorem H f.ﬁds; where

F=(x'-vz)i+(y' —=zx)j+(z’ = xy)k and s is the surface of rectangular parallelepiped
0sxsa;0sysh;0=z=rc. ]
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