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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2012

ELECTIVE COURSE : MATHEMATICS

MTE-07 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50

Note : Q. no. 1 is compulsory. Attempt any four questions
from Q. no. 2 to Q. no. 7.

1.  State whether the following statements are 10

true or false. Justify your answer :

(a)

©
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A real valued function of three variables,
which is continuous every where, is
differentiable.

1
S= {x+ M |O<x<1} is bounded below

but not above.

X +

Yy
The domain of f(x, y) = Y is RZ—{(0, 0)}.

The function defined by

f(x, y, z)= ¥*+2x—4 is integrable on
[0, 1] x [1, 2] X [2, 3].

{(x, y)/y=2x} is a domain in R

1 P.T.O.



2. (3)
(b)
(c)
3 (@)
(b)
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Find the two repeated limits of

2+ yP
f(xy)="73_ R X#Y
=0’ X=y

as (x, y) — (0, 0). Also find the simultaneous
limit, if it exists.
Find the shortest distance of the curve
y=x%+2 from the origin.

Lim 1—sinx

Evaluate
x>T4  COSX

State Euler’s theorem for homogeneous
functions. Show that

X~y
f(x, y)=e’Y+tan | x+y is a

homogeneous function. Verify Euler’s
theorem for this function.

f
Find fg and :o;, where f(x, y) =cosx + cosy
siny 2 o ]
and g(x, y)= ~ (x, y)eR“. Find domain

of the quotient function f/g as well as the
product function fg.



() Leta=(0,1,0),b=(-5,3, 0),c=(2,0,1) be 2
three points in R> Find |a—2b+5c|.

4. (a) Evaluate JJMdy’ where T is the 5

parallelogram bounded by the lines
x+2y=0, x+2y=4, x-y=2 and
X =Y = —1. Sketch the region of integration.

(b)  Find the second order Taylor polynomial for 5
f(x, y)= ez"siny at (0, 0).

5.  (a) Find the Jacobian of 3

f(x, y, 2)=(x>+ xy+yz, -2 B+ %), and
evaluate it at (1, 1, —1).

(b) Evaluate by converting to cylindrical 5
coordinates :

J.éU —1+x2+y2 dxdydz, where,

S={(x, v, 2)|1 = x2+y253,1 <2z <4}

() Show that the closed sphere with centre 2
(2,3, 7) and radius 10 in R® is contained in
the open cube P=((x, Y, z): |x=2|<11,
ly=3]<11, [z-7|<11}.
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(b)

(b)

()
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Find the directional derivative of

2xy2

T w00

fx, y)=
=0, (x y)=(0, 0)
at (0, 0) in the direction given by 6 =m/3. Is
the function continuous at (0, 0) ? Justify
your answer.

2 j —x dydx
0

Evaluate : (.)[ (l I y )%

Also sketch the region of integration.

Show that F = (sinxy + xycosxy, xcosxy) is
conservative, and evaluate :

2.1
j (sinxy + xycosxy)dx + x*cosxydy
(0.-1)

Let f : R sR. When do we say that f is
differentiable at (a, b)eR2 ?

Show that every constant function from R?
to R is differentiable on R2.

. Lim
Evaluate : e
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IW &I gfe Fifsw)

(a) @ S 9N U Ardfash AF wed, St iR e
Gad &, STahe1g ot 8 |

(b) S={x+% |0<x<1}ﬁ1:[qﬁa;;§ﬁm§,
T YR TREs &l 2l

+
) f(x,y)= z - Z 1 7id R2—{(0, 0)} B

d) f(x, y, z)= x*+2x—4 & wfiwifvd waq
[0, 1] % [1, 2] X [2, 3] R THEhA Bl §
@ (& y)/y=2x}, R2¥ & wid B
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(b)
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x3+y3

f =33 ¥y

=0, x=y
F1 T ggw @ @[ wifae sefE
(x, ¥)—(0, 0) 1 aﬁ:saéﬁgwfammm
sfaE &, @ 9 oft 3@ wifsTy
T fag @ % y=x2+2 &t 7Ya9 0 9.
Hifg |

Lim 1 —sinx

x— T4 COSX T:FITIHHIHEI{I

T WA o S TG 6 YA S|
fe@Ee s

X~y
f(x, y)=ex/y+tan_1(x + y]Q%‘ T

e g1 TH BT F AR T3 g
HIfST )

f .
fg Ff%ﬂ-g A HIFST ST £(x, Y) =cosx +cosy

iny 2. i
. (%, y)eR“ WITHA Herd z

IR UAHS FEA fg T Fid T AT |

3R g(x, y) =

6



(c) WAWET a=(0, 1, 0), b=(-5, 3, 0), 2
c=(2,0,1), R®¥ &4 fag &1 |a-2b+5¢|
[ BT

4. () gd"dy F1 91 fwifay, s&d T, Y@ 3

x+2y=0, x+2y=4, x—-y=2 T
x—y=—1ﬁmmiﬂﬁﬁ§l HHTR AT
TW H e TR

(b) (0, 0) 9X f(x, y)=ez"siny7=b“l fgda =@ TeR 5
ERAEEIEAIE L

5. (@) f(x, vy z)=(x2+xy +yz, yz— 22, B3+ 2% @ 3
Stpelted 91 Hiftee 3 (1, 1, —1) | 3806
HME F1d HIT)

() d@ft FRwiwEl A wwalka FF, 5
Z O
J.'S‘.J. 1+ 22 + f° dxdydz, SR

S={(x, y,2)|1 <x°+y*<3,1<z<4}FH
M e

(c) TemufeR®d &% (2,3,7)s=ni0amn 2
Haq Men faga = P={(x,y, z): |x=2]<11,
ly—3|<11, |z—7|<11} & sHafde gar 2

MTE-07 7 P.T.O.



6. (a)

(b)

(c)
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o=7/3s S TE e # (0, 0) W

2xy2

f(x, y) = 2+ gt

=0, (x. )=, 0)
%1 T erashers 1@ SIfSQ) &4 (0, 0) W I8
FE Had ¢ 7 379 S HI gie wiferg |

(x, y) = (0, 0)

2_2
J? e dydx

0 0 (1+ x2+y2)%

A TehifeT

W’maﬂﬁa o} 9T

e e F = (sinxy + xycosxy, xzcosxy) LSEE|
2; 3it
(2.1

I (sinxy + xycosxy)dx + x* cosxydy
0. -1)

&1 9 Hepiferg ?

OHIST f : RZ SR 59 EW."’T&' Fed & fF
f, (a, b)eR? R FTawhag ¥l
feare f$ R2 9 R 9% Y% 3K e, R2W
AHTT BT B

qH freptfere : Lim 2

xom 7 —e
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