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MTE-07 : ADVANCED CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions out of the

remaining questions 2 to 7.

(iti) Use of calculator is not allowed.

1. State whether the following statements are
true or false. Give a short proof or a counter-
example in support of your answer : 5x2=10

(a) 3 1s an upper bound of the set

{x+2|0<x<1}.
X

P.T.O.



(b)

(c)

(d)

(e)

(a)
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The point (0, 0) is a point of local minima

on the parabola y2 = 8x.

The functions f:R2 5 R and

X +Yy

g :R? > R given by f(x,y) = 5 and
x
X+ 2y .
g(x,y) = are functionally
dependent.

The map F:R2 > R2 given by
F (x, y) = (x cos y, x sin y) 1s not invertible

on D = {(x,y) | x >0} < R?%.

The function f defined by
f(x,y) =x%2 +3xy is integrable over

(2, 1] x [1, 2].

Evaluate the following : 5

(1 Lim {5 cosE + 6e4% 4 10}

X —>0 X

. b -6~
11) lim
1) x1—>0 3x2



(b)

(a)

(b)

(©
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Show that the function f:R2 >R
defined by :

x3 — 43

f(x,y): x2+y2’
0 , if(x,y) =(0,0)

if (x,y) = (0,0)

is a continuous function on RZ2. 5
Show that the equation :
x5 + y? —16x%y -7 =0

determines a solution y = ¢ (x) around the

point x = 1 such that ¢ (1) = 2 and
61

Q) = —. 4

¢'(1) 61

Let f : R2 > R be defined by :

12, 1if (x,y) # (0,0)

flx.5) = {o, if (x,y) = (0,0)

Show that £,.(0,0) and f,(0,0) do not exist.

4

Find the quotient L and its domain, where
8

f(x,y)=2xyand g (x,y) = x? + 5y2. 2

P.T.O.
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4. (a) Let:
5-Ty, xy#0
xX,y) =
f(x, ) { 0 . =0
Check whether the two repeated limits of f
exist. If they exist are they equal ? 3
(b) Evaluate the repeated integral : 4

'[12J‘_43 (x2y + xy?) dy dx

(c) Show that :
f(x,y) = e+ + x3 cos y
1s differentiable everywhere. 3

5. (a) Use Green’s theorem to evaluate :
IC(Sx?’ + y)dx + (2x — 3y2) dy,

x2 2
where C 1s the ellipse o5 +—=1. 3

16

(b) Show that in R? the open disc S with
centre (2, 3) and radius 5 lies in the open

square :

S, :{(x,y)||x—2|<5,

y - 3| <5}

Also show that S; ¢ S. 4



(©

(a)

(b)

(a)
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Let W (x,y) = 3x2y, where x (u, v) = u + v
and y (x,v) = 5u®v?. Find % using chain
rule. 3

Find the stationary points and the local

extreme values of the function : 5

flx,y) = y* + xy? + 22,

where (x,y) € R2.

Evaluate :

m.ydx dydz,
W

where the region W is given by x =0, y =0,

2

z =4 and the surface z = x2 + y2. 5

Find the mass of a solid substance

occupying a portion of sphere

x2 +y2 + 22 =9, which lies between the
T T .

planes 6 =— and 06 =-—, given that
4 4

d(x,y,2) =5. 4

P.T.O.
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(b) Obtain the fourth Taylor’s polynomial of

f(x)ZSinxaboutx:g. 3
(c) Evaluate: 3
lim 2%
x—1

T
Cos — X
2
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(i) 99 3971 4§ fF=8 IR 759 & TH
giforay
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(@) o™ y2 =8x W fag (0, 0) T&HE

[l -

fferss =1 fag 21

(M fey) =2 R g(xy) = 2 o
x y

few T wew  f:R2 RSN
g:R2 > R wafsha: nfem €

() F (x, ) = (x cos y, x sin y) BN
fem T Wem F:R? - R2,
D={(x,y) x>0} <R W HhHIA
T 2

(¥) f(x,y) = x% +3xy g IRAM e f,

[2 x 1] % [1, 2] T HHERAHE B

~

2. (k) THHfAfEd 1 Jedish hifsT . 5

(1) lim {5 cosz + 6e 4% 4 10}
X

X —>0

. b -6~
11) lim
1) x1—>0 3x2
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(@) ey 4 .

x3 —y3
fla,y) ={x2 + 52’ (x,y) # (0,0)

0 (x,y) = (0,0)

BN AR ®e f3R2—>R, R ™
WW%| 5
3. (m)W%W;
7x5 + 45 1623y —7 = 0

W g r=1% & y=¢@ Fuifa

@ §, faws faw ) = 2 @R

(1) = 8L

¢(1)—64| A
(@) W« f: R* > R ¥ FhR Ao

g

12, (x, y) # (0,0)
O’ (x7 y) = (O, O)

feame & £,0,00 R /0,0 FH

f(x7y) :{

AR F&1 Branl A

P.T.O.
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(1)  ANTHA é AN TEHT Tid A BTG, &l
f(x,y) = 2xy 3 g (x,y) = x2 + 5y2 | 2

4. (&) HH wfeT

5-Ty, xy#0

f(x,y)z{ 0 oo

Se HIfe 6 f &1 TREa d@mei @
e & o 7, Ak 2, @ 9 R
g7 3

(@) gIUgd qHreheid :

_[12_[:, (x2y + xy2) dy dx

1 HedlhT hITST| 4
(1) feEn fe .

f(x,y) = e¥*Y + x3 cos y

T ST 3
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(%) ¥H 999 9 .

(@)

(M)

()

J‘C(3x3 + y)dx + (2x — 3y2) dy

. e - x2 yz
hl HATeh hIISY, STEI C:?+E:1

q frefma <eam 2 3

femmsu fF R2 § == (2, 3) 3R B

5 o1t faga =feret, faga =t -

S, = {(x,y) | |x -2 <5,]y-3| <5}
A fro 31 9% off fRmmeu 7 S, < S.1 4
HH ST W (x, ) = 3x2y, &l x (u, v) =

u+uv,y W v) = 5ud? | JaEa a9 ‘Z—w
U

A HifeT| 3

T f(x,y) = y* + xy? + x2, = )
fag iR T =Re A 9@ HifSe, Sel
(x,y) € R?| 5

P.T.O.
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(@) |[[[ydcdydz 1 wearw HifQ, el
W

9331W:x=0,y=0,2=43ﬁT1{%

z = x2 + y2 gN T 7 R 5

7. (%) GHIA e:% 3R e:-% % &g T

e x2 +y2 +22 =09, % 9 & A

oAl 319 %] Rl SSIHM F1d hitwg, T

TR 8 (v, y, 2) =5l 4

(@) ng tl'{f(x)ZsianHﬂ%féﬁTa@q?(

T IS 3

(M lim 2% 7 geET F 3
x—1 s
COS — X
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