
AT-324

B.sc. (Part-II) Semcstcr-lII Eraminaaion

MATHEMATICS (New)

(AdYanced Crlculus)

Paper-V

Time : Three Hours] [Maximum Marks : 60

Note :-(l) Question No. 1 is compulsory, attcmpt once.

(2) Attempt ONE question from each unit.

l. Choose the concct ahernativc :

( I ) The sequence < s" >; where so - c converges to zero if : I

(a) r <1 (b) lrl>l
(c) r : 1 (d) None of these

rlt fhc ralue of lim -. is : In* )'n

(a) 2 (b) r

(c) 0 (d) 4

(:r ) Let xa, be a scrics of posilive terms such that 11rn 
g-otr 

= 7 v^; then the series !a, is
n+@ an

convergent if
(a) l= I

(c) /> I

o) /< I

(d) None of these

is called(4) lhc serics r*]*]* 1+-+
n

(a)

(c)

uNw 2742 t

Geometric series

Arithmctic scrics

(b)

(d)

Harmonic series

None of these
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(5) The value oi lim lim (x) - 3x + .1)
\JI ts

(6) 'l-hc value ()l'6 in the tbllowing expression 0 < (x, y) -(0.0) l<6:= xr'vr l< r*-

(a) '+

(c) I

I(u) rto
(c) I

(a) 6.

(c) I

(a) 2

(c) o

.l .l .l

J, J, J.
dxdldz is

(b) 3

(d) 0

I(b) 
lo

(d) None of these

(7) .A. function f(p.) is said to have absolute maximum at P, e D ilf for all P € I) satisties

rhe condition : I

(a) t{Po) < f(P) (b) f(P,,) = (P)
(c) flP,) > lIP) (d) None of these

(8) lf x

(al f

(c) r

(9) 1hc value ol

r cos 0 and v = r siu e th"n d(*'Y) i,' a(r, o)

(b)

(d)

I
r

I

I

(10)lI f=yi+xl+22[ thcn div F ar (1, 1, l) is

(b) 2

(d) 3

uNw 17.12 r

(b) I

(d) 3

(CoDId.)
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UNIT-I

2. (a) tf lirn s, =l 4n6 lim tn =rn then prove that :

lim sntn =16 4

3(b) Let < s,, > be a sequence such that

(c) Prove that :

,lI} ." =, and s,, ) 0, then prove that 1 > 0

1
+ -; is monotonic and bounded

3

I
+ - does not converge

n

3

I]NIT II

lirt 1+2+3+........+n 1

l

43. (p) Prove that limit of sequence if it exist is unique

lll(q) Prorethatthesequence <si>. sn ---+-+

G) Show that the sequencc < s^ > defined by s"=t11a11...

4. (a) Prove that the Geometric seri"s )-n' i..onr"rg".,o fi if 0<r< l and

2n

divergesfbrr>l

(b) Test the converges of the se es I

4

3

n
3

(c) Discuss the convergence of thc series I
n!

n

5. (p) Let ta,, be a series ofpositive terms such that Ii- 9E!=7.1hgn show that the series
n-+' on

,a, is convergent if / < I and diverges when ,/ > l. 4
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(q) lcsl lhc con\ergence of lhe serre: t I ' )"!\n+1,

(r) Discuss the convergence oi the sefles t L 2
9 4,, +|

UNIT-III
(a) Prove that il'limit oI a iunction (x, y) as (x, y; -+ (xo, yJ exist ther it is unique.

4

rh) tlsiI]E e-i dcfinirion. pro\e rhal :

lim (x2+2r')=3. l
(\. y}J{ l.l l

(c.1 Expand xr r' yr 3xy in powers of (x - 2) and (y - 3). 3

(p) Usirg e-6 dehnition of continuity. prove that f(x, y) = x + y is continuous for all
(x, y) in xy-plane. 4

(Ltt l)rovc lhar lim (lx -2y)=14 by using e 6 definition. 3'' r, \r+r.l ll
(r) llxpand e'! at thc point (2. l) upto llrst three terms. -l

UNIT-IV

.l

6

1

8. (a) A rcctangular box open al lhe top is to have a volume of 32 cubic feet. What must be

thc dimcnsions of the box if the surface area is minimum ? I
(h) Find the extreme values ofxr + )r - ldxy. 3

t() ll u-x:' undr-ran x r,1n \. tind 
alu] ilr..l. srare wherhel u snd v ar(

I - t) dtx,.)
linctionally relared. If so. find the reletionship. l

9. (p) |ind the coordinates of the foo! ofthc perpendicular drav.'n fronr the poinl P(6,2,3)
ro the plane z - 5x y + 2; by minimizing the square of the distancc liom P to ?tn-y

point (x. y. z.) in the plane. ,l

(q) l-ct the tunction t(x, y) be define(l and continuous on an open rcgion l) ol'xy-planc.
If f(x. y) has local maximum or minirnum at Pr(xo, y) in D and f(x. y) is differentiable

af df
al Pr thcn provc that 

dx 
=a={) ct Po(\0. yo). 1
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(r) lfx=rcoso,y r sin 0 thcn find

,(x, r')
a(r,0)

UNIT-V

cl rl .
10. (a) Evaluatc l- | , xydydxl by changing the order of integration- 5

JO J\.

(b) Ilvaluate 
JJJ 

*'a"arar, where R is a cube bounded by the planes z = 0, z - a,

R

! -0.y-a.x 0.\ a. 5

ll. (p) Vcrify Gauss divergence theorem for the fu[ction l=yl+xj+22[; over rhc region

bounded by xr I- yr : 4: z: 0 and z = 2. 5

1q) Verily Stoke's'lhcorem for the function F=*2i**yJ integrated roufld the square in

the plane z:0 and bounded by the lines x = 0. y = O,x- 2,y =2. 5

5tiNu;-27{2 t 530
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