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~ B.A.3rd Semester
Examination - November, 2014
MATHEMATICS-| (Advanced Calculus)

, Paper : BM-231
Time : Three hours’] - [ Maximum Marks 27

Before answering the questions, candidates should ensure that they -

have been‘sitpplied the correct and complete question paper. No~

complaint in this regard, will be entertained after examination.
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Note : Attempt five questions, selecting one q‘uesﬁon'from

each Section. Section-V is compulsory.
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1. (@) Show that the function defined By _:' |

| (x)= x  if xis rational
S = 1~x  if x is irrational

is continuous only at x :%’-.
Ry s wer: |
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.f(x)z{I—x afe xomRime - - -

Dol x=—21-w2?%fﬁ%|

~ (b) State and préve Rolle's Theorem. B
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2. (a) Evaluate :

Lm(—lz— -~ co,jt2 x)
-0\ x y

le(—lf —cot? x) _
x—0 X ”, ‘ -
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o (b) Show that:

1/x _ 53 e_x_

Lim(1b+gc) e+ _1le

pre R S 24

feamgu ¢

‘; : 1/x 4. E’ﬁ

| ‘Lim(’1+x)v e+2.=-1£—

:x_.)0+ xz 24
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3. (a) Show that the function :

N xy‘ vy (x'y) #(0,0) ,

,f(xr;‘{): A\'/>x2'+y2' ’

0 ) 7 (x/ }/) = (010)
is continuous at (0, 0).

W (xy)% 0,0 -

flx,y)= 2yl

0 5 (xy)=00)
(0,0 W B
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4. (@) Tfu=sin? (x2 -F.yz)l/s , prove that : 2

L 8 [

" (b) Ifu=f(r), where r = /x> +y* ,prove that: = 2
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g y=f(r),ﬁ§f r=1/‘x2+;1/2,ﬁ{?g{‘a?r%m ;

0% o%u
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o%u o%u *u
2+ 2xy y:—
0x oyox oy

e u= sin‘l(x2 +‘Vy2>)1/5, fog oy«
5 0%u o’u 5 02u '

+2 -+ =—tanu2tan“u -3
oy Y w2 ( : )

=—22—tan L‘t(Ztanzlu - 3) _

(b) Pro.vethat,:' o | o 2

x2y y3

.exsﬁly=y+xy+—2—— P

2y 5

x ., = e T T T isanesse "
efsiny=y+xy+ 5 g
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5. (a) If:

i (xy)=00 -

show that f,, = f,, atall points (x, ). 24

Iﬁ%{3‘ | ‘ o

; ‘(xr}/)=(0}0) )
m f& @i ﬁg?:ﬁ(x,y)tﬁ fxy ’_‘fyx'

fey) = {1(x +y )Log(x +?) 5 @200

(b) State and prove Young s Theorem. - ‘ 2
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6. (@) Exqmihe for maximum and minimum values : 2 %

COS X + COS Y + cos(x +>y)
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cosx +cCosy + cos(x + y)
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, " y)_{i(x +y )log(x +y° ) 2 (x,y_)¢(0,0) ’
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(b) Find the minimum value of the function x +y + z

subject to the condition £+_l_7_+£= 1. 2
' - x oy z '

B x + y + z BT SGH AN G PIOTY I

7. (a)

(b)

.a_ + £‘+ £ =1
X Yy  z : _
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Find ﬂie‘ length of the cﬁrve x =2t y= t2,

Nofs

z=(si\n‘1t+t l—t?)fn’)m_t:O'totv:n.' 2

t=0W¥t=nwd W x =2 y=t,

’ z=(sih'1t,-gt 1%‘t2) ﬁmﬁlﬁaﬁﬁfﬂ

E . 2 » )
Show that the curve ?=(t,_lr:—t-, 1 "tt ] lies in a
pla}le. o - 2
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8. (a) Find the radius of curvature for the curve at .

9:%: o 7 - 23

7 =3acos267 +4csin® 9;+ 4ccos® Ok
e=14‘-'q?,a¢ﬁama‘%:ﬁw1§maﬁﬁmf

7=3acosze§ +4csin3e}'+4ccos3 ok

- (b) State and prove Serret-Frenet Formulae 2
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9 (d) Give an: example of a function whlch is
discontinuous everywhere _
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(b) Wnte three kmds of dlscontmmty
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(c) State Maclaurin's Theorem.
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(d) Ifz =log (ysin % + x siny), show that: =

8%z _ 8%z - )

i »Hﬁz='log'(ysiﬁ.x+xsiny),mﬁi?
| » 522 _ 8%z |
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(e) State Schwarz's Theorem. | ‘
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() Definé function of classm.
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