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0AaA0S2 December, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-07 : ADVANCED CALCULUS

Time : 2 hours . Maximum Marks : 50
(Weightage 70%)

Note: Question no. 1 is compulsory. Attempt any
four questions out of the remaining questzons Use
of calculators is not allowed

1. State Whether the following statements are true
or false. Give justification for your answers. 10

(@) e®® _sin (5i + x) is an indeterminate form
X

of the type oo — oo,

2
®) faxy =T
y
of degree 1.

is a homogeneous function

© If S={x,y,2) |2 +y2+22<1} and

C={(x,y,z)|—1Sx£1,—1£y£1,—1£z£1},
thenS c C.
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(d)

(e)

2. (a)
(b)
3. (a)

(b)
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The work done by the force F(x, y) = (- y, ¥)
in moving a particle along the boundary of

the ellipse 9x2 + 4y” = 36 is 6.

Every stationary point is a saddle point.

Let f(x,y)=2-3xy, xy#0
=0 , xy=0.

Show that the two repeated limits of f exist,
and are equal, but the simultaneous limit
does not exist as (x, y) — (0, 0).

2x — 3y

Prove that the functions gx,y)=
4x + By

and h(x,y)=§, y#0, y;t—%x are
y

functionally dependent.

Evaluate fxy((), 0), if it exists, for

3x2/y2 , y=0
f(x,y)=

Find the volume of the region lying under
the paraboloid z =9 - x2 - y2 and above the

plane z = 0. Draw a suitable sketch.
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4. (a) Find the directional derivative of

2xy
s (x,y)%#(0,0)
f(x,y) = {x2 +y2 : d
0 , (x,y)=(0,0)

at (0,0) in the direction of (i) 0= %

(ii) 6 = g.

(b) Check if the following integrals are
independent of path and evaluate those
which are independent : ' 5

(3,:1) .
® (6xy — y3) dx +(3x2 — x3y) dy
0,0)
(3,.8)
(ii) 3x2 - 2y2) dx — 4xy dy
(-1,4)

5. (a) Find the extreme points of the function
flx, y) = 2xy — 3y2, if any. 3
(b) Check whether the function given by

fix, y) = 22 + y2 is continuous at 1, 2). Is
the function differentiable at (1, 2) ? Justify
your answer. 4

(¢) Find the domain of the function

f(x, y)=\/4—x2 —y2 .

Find the equation of a level curve of this
function, passing through (1, 1). 3
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6. (a)

(b)

(©

7. (a)

(b)

(c)
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Evaluate :
1-sinx
xon/2 1+ cos2x

Evaluate .”‘J‘ z2 dx dy dz, where S is
S

the solid region between the spheres p = 1
and p = 2, by using spherical coordinates.

The relation between x, y and z is given by
X+y+2z+ sin (x, y, z) = 0. Can this be
expressed in the form z=fx, y) in a
neighbourhood of (0, 0) ? Justify.

Let e; = (0, 1, 2),eq = (2, 1, 0), eg = 1, 2, 2)
andx =e; —2e, + €3, y=¢€; +e;—eg Find
| 2x — 5y |.

Find the third Taylor polynomial of the
function flx,y)=cos? (x +y) at (0, 0).

Evaluate :

lim (\[2x2+3x—2 - ﬁx2—3x+2)

X—> o0
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1. w%ﬁw&«rﬁaﬁmw%mmlmﬁ
Il R g hifdm | 10

'(35) e5x—sm[§+x) T oo — oo T T YR
w98 |

x2+2
(@) fx,y) = HTd 1 1 qHETd Bod B |
y .

(M) 3 S={xy,2)|x2+y2+22<1) 3K
C={xy,2|-1<x<1,-1<y<1,-1<z<1},
aaSccC. -
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() e 9x2 + 4y? = 36 Y TR H (W TF
F R S TN F Fx, y) = (—y, x) TG g0 fem
T % 6B R |

() v Tasy forrg weaml fag R |

2. (%) °M R fix, y) =2—3xy, xy#0

=0 , xy=0
2 gw fmmy f5 £ R gRGga dweA
1 fecs i & o 3 um Bt d, Ty
(x, y) — (0, 0) BN T Iaq Hm 1 Afeied &l

g |
(@) fug AR FF B g0y y)= Y 3R
4x + b5y

h(x,y):%,y¢0,y¢—§xmﬁﬁzmﬁiﬁ
g1

3. (®) £,00, 0) &1 et hifvre afy Frafafea &
foru goem Sifeca

3x2/y2, y#0

fx,y)=

x/2 , y=0.

(@) Waersl z=9-x2-y% % {= 3N FAGA
2= 0% FR A T F1 A= 7@ HINT |

»mmwwmﬁrﬂ%ﬂm|
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4. (F) o= g (ii)@:%ﬁ%snﬁ(o,om

,2Xy
, (x,y)#(0,0)
f(x,y) = {x2 +y2 e
O ’ (X,Y)=(O,O)
1 fem-sraehera w1 FIRT | 5

(@) v #ifve 5 = fafafea qoea O
A § 3R N A § B gedind hifg ;5

3,4)

@) I (6xy — y3) dx + (3x2 — x3y) dy
(0,0)
3,8

(ii) I Bx? - 2y2) dx — 4xy dy
-1,4)

5. (¥) ®H flx, y) = 2xy - 3y? &, IS % =w fog
?i,?ﬁésrm@rﬁlm 3

(@) Sita FRE 76 fx, y) = 252 + y2 g & wn
B (1, 2) W Had g A1 I8 | R I8 BeH
(1, 2) W GheHd & ? W IN H g

Fife | 4
(M) weH f(x,y)=\/4—x2—y2 % d I

HRT | fog (1, 1) ¥ [ T W weH H
T T3 T HHOT FTd hIfT | 3
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6. (%) HoITHT HIT : 2
1-sin x
x—>n/2 1+cos2x

(@)Tﬁﬁﬁ fdel w1 WM wd g
jjj z? dx dy dz WWWE’STS
S

O

A =130 p = 2% T SRR |

() x,y3ﬁ'( z % S g
x+y+z+sin(x,y,z)=0§mﬁq'lw% I
© 0% TR AR z=1flx, y) & T H
=reh fora o wehan B 2 gf i | 3
7. (%) uH g
e;=(0,1,2),e,=(2,1,0), e5=(1,2,2) 3N
X =e; —2e, + eg; y =€ +eg—eg. a4

| 2x — 5y | T T | 4

(@) (0, 0) W B fx, y) = cos? (x + y) Bl JI
TR TgIG T IS | 4

(1) oA HINT : 2

lim (\/2x2+3x—2 —\[2x2—3x+2)

X—oco
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