
AS-1398

B.Sc. Part-II (Semester-IlI) Examination

MATHENTATTCS (Otd) (Upto S/17)

(Advanced Calculus)

Paper-V
'Iime : Three Hours] fMaximum lvlarks : 60

Note :- ( I ) Quc:trun \o. I i. conpulsory.

(2) Attempl ONf, qucstion ftom cach Unit.

l. Choose correct aitematives :

(i) 'lhc sequcnce <s">, $here ." = fr i. ,
n+1

(a) \{onotonic decreasing (b) Monotonic increasing

(c) Col1sliut sequcncc (d) Oscillatory sequence I

(ii,) II <s">, <1r> and <un> be three sequences such that s, < t" < u" V n € N and

i.im s. - I'm un -, 11,"n Lim r, is:

(u) 0 (b) I
(c) -/. (d) I 1

(iii) The gcomctric series ! x' 1 is convergent if

(r) Ifx = r cos e, y = r sin 0lhen the value o1'
a(x, y rs:
aG, e)

(b) -r
(d) r0

(b) x= 1

(d) x> I

(b) p> 1

(d) p=-l

l

I

(a) r
(c) r€

vt'N,l lll6l (Contd.)

n-l
(a) x=0
(c) x< I

_t
rivr These es ) 

- 
isconveruent if:

-nr
(a) p<1
(c) p:o
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(vi) The limits Lim Lim F(x, y) and Lim {-im F(x, y) ale called as :

o Double limits
(d) None ofthese

(t) r(m)/r(n)
(d) None ofthese

)

-

.l

(a) Left hand and right hand limits
(c) Rcpeated or iterated limits

(vii) Thc valuc ofp(m, n) is equal to :

(a) I-(m) f(n)
(c) 0(n, m)

I

1

(viii) 1te improper integral Jx"' '(l x)" rdx. m. n > 0 is called :

Alpha Function
Gamma Function

(b) Bcta Function
(d) None ofthese

(a) 0 O)1
(c) 2 (d) 3 I

UNIT_I
tltI

2. (a) Show that the sequence...t, t" =L *13+-+ - + 

"(,,*,) 
i" monotodc and

bounded. 3

(b) Prove that iflimit of sequence <so> exists then it is unique. 4

.(2D-l)
{c) Evaluate Lim " - -',' 

32n'+l
3. (a) Ifthc sequence <s"> is monotone incrcasing and bounded above then prove that it converges

to its supremum. 4
(b) Show that the sequence <.3, .33, .333, ..,> is mo[otonic increasing and boundod above and

colverges to 1/3. 3

I

(c) Show that the sequence <str>! where sn = is a Cauchy Sequence. 3
n

vTM 13363 2 (Conrd.)

12

1ix) Thc value of JJdxdy is
00

d
I
3

!tt
(x) The value of JjJa,ava*

000

(a)
(c)

(a)
(c)

(b 2
0) I

I
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4

T]NIT-II

(a, Lsing inlegral test. test the convergenc. oi f l

."-(n+3)(n+4)

(c) Let !a, be a sequence ofreal numbers such thal /= Lim i6, a, )0Vn then prove

that

(i) t u" convcrges if I < I o P,"" divergcs il I > I 4

n +a
5. (a) Test lhe con.,ergence of the series I 2n +a

(b) Using comparison test, test the convergence ofthe scries :

t 't2 lJlr-*-+-_+... l2' 3' 4r

(c) Prove that the geometric series i*n-l converges to fr fo. o . * . 1 and diverges
n=l

forx> 1. 4

TINIT-III
Expand xr + y3 - 3xy in powers of (x - 2) and (y - 3). 3

Using € 5 definition ofa limit ofa functior, prove that Lim (x2 + 2y) = I . 3
(x, y) ) (1,I)

Ifi g, are continuous at po then prove that f- g is continuous at pa. 4

lf x: p cos O, y= p sin i,z= z. Flnd d(x'y'z) . 3
a@, b, z)

A rcctangular box open at the top is to have a volume of32 cc. Find the dimensions ofthe
box requiring least matedal for ils construction. 4

By Lagrange's multipliers method find absolute maximum or minimum for flx. 1') - xr + y7

where x{ t ya : 1. 3

l

6. (a)

(b)

G)

(a)

(b)

(c)

,7

3wM 13363 (contd.)

{b) Drscu.s the convergence oIrhe series t n.* |
u2n'+3
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8. (a) Prove that f(n + l) = nf(n)

(b) Evaluate
(l + x)7

UNIl'_IV

UNrI-V

(c) Flvaluate
* Ydxdy

log

!

00

dx.
*l

j"-
0

.1,;1
q. ta) Evaluate J J

1

l+x2+y2
dx d1' l

4

(b) Provc that Ie"' dx = nE.

(c) Prove that 31.. n) = !@r(9.
f(m + n)

10. (a) Change the order ofintesral I It(*, ,t OrO*
00

5

(b) I-:valuate by changing the order ofintegration J J
xdvdx

*'+y'
5

7xll. (a) Evaluat by cll.uuing to polar coordinates

by0lxly,0lxia.

dx dy , r,tere R is the region bounded) 1\ ty

I

J 5(b) Iivaluate J,r dydx by changing the order of integration.

4

I

3

wM- 1136l
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