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MATHIIMATICS. V

(Advanced Caiculus)

P Pages : 8

Time : Three Hoursl [Max. Marks : 60

Note : (l) Question no. one is compulsory
(2) Attempt oEe quesrion frcm each unit

I Choose the correct alternatives :-
(i) The sequence <n> is ......-..

(a) Monotonic decreasing

(t) Monotonic increasing

(c) Constant sequence

(d) None of the above

(ii) If lims,, = I and S,>a Y n€N, then

. (a) l<a

(b) 1= 0

(c) />i
(d) />+

I

I
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(iii) The series x I is

(a) Convergent

(b) Divergent

(c) Bomd€d

(d) Constant.

(iv) Cauchy's rcot test fails if

I

(") .l'g- Vr, = |

c) .$- t{, r

{c) j{- 1/a, < I

(d) None of these. I

(v) If iterated limits of a function are not equal

at point then

(a) Limit exist at point

(b) Limit does not exist

(c) Limit is zero

(d) None of these I

(vi) The necessary condition for the extremum of

. (x, y) is
(a) f,=0; fy*0
(b) f,*0; fr=0
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(c) f,.=.0;fr=9
(d) None of fiese I

(vii) T(l) = ?

(a) 0

(b) I

(c) -l
(d)nl

(viii)The value of 0(5, 3) is :

(a) t05

(b) -los
I(c) mt

I
tdr --- I

(ix) Under the transformation of Jj f(x, y) dxdy
R

into polar coordinates the value of dxdy is :

(a) rdrd0

(b) dldo

(c) l&do

(d) lo.oo 1

ll

t { dxdy is :(x) The value of

(a) 2
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(b)

(c)

(d)

3

I

None of these. I

T]NIT I

2. (a) Show that the sequence <.5, .55. .555. ....>
is monotonic increasing and bounded ahove.

3

(b) II <So> and <to> be sequences such that

lg. s. = I and jh, tn = m then Prove

trrat ]!. (s. - r") = 1-m. 4

rc) Show t}at Cauchy sequence is hounded. 3

3. (a)

(b)

Show that the sequence <S,>, where

s,= | --l + l-,*.. *1-i, convcr[:ent" t.t 2.22 3.2r n.2n 3

Show that the sequence <Sn>. where

s- = -l is a Cauchv seouencc. 3" n+ I

(c) Prove that the sequence <Sn>, where

tl I
5-= 

- 
f 

- 
+ ..... + - ts monolonlc'' n+l t+2 n+Ir

and bounded. 3
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UNIT II
4. (a) Examine the convergence of series ;# 6"3.

(b) Prove that the 
_ 
geometric series ni, x"-r

' converges to f- tor 0 < x < I and diverges

4

l

forxll.
(c) .Test the convergence of the series :

'(#J"'.

(a) Test the convergence of the series :

l x +fr *'+ l! x3 + ii *n * .....

(b) Test the convergence of the series

,n!
nr

(c) Examine the convergence of the series

.1
ri',

3

4

3

INIT Itr

6. (a) Prove that product of two continuous fimctions

is continuous. 4
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7

(b) Expand x2-y2 + 3xy in power of (x-l) and

(y-2). 3

(c) If x=rsinO coso y = rsinO sino z=rcos0
. _ d(x, v, z)

tnen Jlno 

-

d(r, o, O) 3

(a) Find the points on the surface z2=xy+1 at

a least distance from the origin. 3

(b) If x, y are differentiable ftrnctions of u, v and

u. v are differentiable functions of r. s then

prove that

d(x, y) d(u, v) a(x, y)

d(u, v) d(r, s) d(ri s). 4

(c) By l-agranges muttipliers method find absolute

maximum or minimum for function
f(x, y1= xy a y7 1 ,.x, where x2 + y' + z2 = I

3

III\IT TV

8. (a) Prove that

0(m, n) =
Xm.l + Xo-t

(l + x)'sJ
0

dx
4
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(b) Prove that

f,*, 
"r'61= 

F(1,.. *t.." n, k>o arefr k"'
constants.

(c) Evaluate

3

3

39

TINIT V

I+3

3

ol
(a) Prove that J "-T dx = n l-(n).

0

(b) Define Beta fimction. Prove that
p(m, n) = p(n, m).

71
(c) Evaluare .[ ay ,f 1x + 2y1 ax.

-7 Yz't'

(a) Change the order of integral
?" )*,
J J fix. y) dxdy. s

(b) Evaluate by changing the order of integration

C I *avardi@ 5
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Il. ra1 tvaluate { { x'oxoy 
by changing

into polal coordinates. 5

(b) Evaluate the following integral by changing
the order of integation

bzY
.[ .[ 

' 
xyax ay. 5

o v-b
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