(b)
3. (@

(b)
S-673

(4)
Unit - | 4/7%
FleeF - 1

X
Show that <log(@ +x)<x, for x > 0.
1+x

X
1+X

emeae kedeepeS <log( +x)<x, for x > 0.

If f is continuous on [a,b] and f'(x)3 0 in
]a,b[, then show that f is an increasing in
[a,b].

Ueo f Sked [a,b] Devejeue e Skei melele Hedueve ne Degj
f'(x)® 0 ; Ja,b[ c¢, lee emeae kedeepeS £ Sked Delejene
n [a,b] ct~

State and prove Rolle's theorem.

jeume Decelle kede kedleve eueKele nS Fme emece KedeepeS~

Show that Lagrange mean value theo-
rem does not hold for function f(x)=|x|

in interval [-1,1].

emeae kedeepeS eked Hedueve f(x)=]x|], Devlejeue

[—1,1] ce ueceevpe fecell kede hesueve vene kedjlee n~
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S-673
B.A./B.Sc. (Part-11) Examination, 2015
MATHEMATICS
First Paper

(Advanced Calculus)

1 BA. : 25
Time Allowed : Three Hours] [ Maximum Marks : %B.Sc. - 50

Note : Attempt five questions only, choosing one
question from each unit. Question No. 1
is compulsory.
lelUeei FheieF me Sked feMve Uevele nS, keddeus heele fehvee
fede nue keieepeS~ Telve meKUee 1 Degveleele n~

ps2

1. (a) Find the value of ( sin®xcos ®xdx
(0]

ps2

¢ sin® xcos *xdx g ceve JeleFS~  10/20

0

n-1

a 1¢
(b) Show that[(M= ¢ gog 3 dy. n>0.
0 [

P.T.O.



(©)

(d)

(e)

Q)
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2)
a2t
eoKeeFS [(n)= ¢ glog =3 dy, n>0
0 Yeg
Show that the function
I xy 10
) = bz ry? OV
t o Gy)=0
is not continuous at (0,0).
emeae hedeepeS eked Hedueve
I xy 10
) = bz ry? OV
t o Gy)=0
(0,0) hej melele vene n~

¥ dx

Examine the convergence of ( —— .
g o X

¥

L¥dx ;
C 5 fede DeeYemeeelee yeleeFS~

0

State Darboux theorem.

[jyeckeme kebe Oecele keie Keileve eueeKeS~

a b
Evaluate ¢ ¢( (X* +y?)dxdy
0O O

a b
¢ ¢ (x®+y?)dxdy e cove yeleeFS~

0 0

(9)

(h)

@)

a

S-673

@)
Find first three terms of the expansion of

the function e*log (1+y) in a Taylor Se-

ries in n.n.n. of (0,0).

fiueve e log (1+y) keie Suej BeCee Eeje eLece leeve
reo, (0,0) ked meceehe eueeKeS~

If u=e* sin y, v=x+log siny, then find

Tu,v)
T1x.y)-

leo u=e* sin y, v=x+log sin Iee‘l](u,v)
—e siny, vearlog siny -, B q(x,y)

hede coeve yeleeFS~

Find the envelope of the family of the
curve y=mx+am3, where m is a the pa-

rameter.
Joed mecen y=mx-+am? keie Devleeueehe Yeele kedeepeS,
pene m Sked feelleue n~

Show that the function f(x)=x? is uni-

formly continuous on [-1,1].
emeae kedeepeS eked fedueve £(x)=x2 Devlejeue [—1,1]
ce Sked mecegve melele n~

P.T.O.
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8)
(b) Find the value of (gglog(x +y +z) dxdydz

where, x>0, y=>0, z =0 and x+y+z <1.

gilog(x +y +2) dxdydz | 4. @)
pene x>0, y>0, z >0 Dgj x+y+z <1.
(b)
5. (a)
S-673

Q)
Unit- 11

FleaesF - 11

4/7%

Show that function

emeee leieeDeS feeve £(x,v) = | %2 432

(0,0) fej melele n~
Find the envelope of the family of the

2

curve X 2

sina + y2 cos a = a“, where a is
the parameter.

Joed mecen x2sina + y? cos a = a?, pene a Sked
eelleue N kede Devdecueehe Yeele kedeepeS~

Prove that f(x,y) = x°— 2xy+y2+x*+y*
has a minima at the origin.

emeee kedeepeS ehed F(x,y) = x°— 2xy+yZ+x*+y?

CeUE €)evo fej evecveeve® n~

P.T.O.
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(b)

€Y

(b)

€Y

(6)
x+y
u= — -1 -1
If T—xy v = tan""x + tan"y, then
R CAY)
find 100Yy) "
: U= X+ 1 .
Ueeo 1_xy' V = tan7x + tan”y, leye
Tu,v) . \
kede coeve evekedesueS~

1<, y)

Unit- 111 4/7vs

FledeF - 111

a(l+cos q)

P 5pa®
Prove that ( ¢ r2cosq dqdr:pT_
0O o

a(l+cos q)

2 Ll 5pa®
meze ledespeS el ¢ ¢ r2 cos q dqdr = 28
0O O

a g 2

A X
Evaluate (()5 W

a 2

;. a X
el kedepele € C TH——
ceeve eele fedespele € v ey

Xty

dxdy

dxdy

a X

Evaluate ¢ ¢( ¢ € dzdydx
00 0

a x Xty

¢ ¢ ¢ €7V dzdydx fge ceeve eveledeeusS
OO0 0

(b)

8. (a)

(b)

9. (a)

S-673

(7)

1
Show that P@ ) = ¢ X (AL—x)*"dx
(6]

1
emeae kedeepeS ehed B (P, Q) = ¢ XL (1= X)L dix
0

Unit- 1V 3/7Y%
FhedeF-1v

Test convergence of the integral.

meceekedue Kede DeeYemeeeJlee Kede hejestee KkedeepeS~

¥

.cosm
—— >2‘dx

o X +a

o dx
i ( —F/—7— -
Show that the integral - T““XZ) con

verges, when a=0.

¥ dx

\ \ ; ( —
emeae fedeepeS eked meceekeiueve € XL+ x?)

DeeYemeeejked n peye a>0.

Test the convergence of the Gamma

¥
R N .
function ¢ X" e dx .
(6]

¥
icecee Hehueve ¢ X" X feh DeeYemeeejlee hede
0

hejetteCe Kedej S~
P.T.O.
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