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BACHELOR’S DEGREE PROGRAMME
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MTE-7 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Attempt any four

questions from the remaining. No Calculators are

allowed.
1. State whether the following statements are true
or false. Give reasons for your answers. 2x5=10

(a)  The projection m, defined on R? is a vector
valued function.

(b) Every real valued continuous function of
two variables is differentiable.

(c) Existence of partial derivatives at a given
point is a necessary condition for a function
to have an extremum at that point.

(d)  The function f, defined by
f@ =2 +xy+y’
is integrable over [2, 1] X1, 2].

(e)  For the real valued function
F (x, y)=x>-2y%
the hypothesis of Implicit Function Theorem
is satisfied at the point (0, 0).
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(b)

(c)

(b)
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When do we say a real valued function
of two variables is continuously
differentiable at a point ? Check whether
the real valued function f of two variables
given by

f(x, y)=e*1Y sin x+9x%+2xy

is continuously differentiable at the point
(1, 2) or not.

Show that

lim &% sin(L+x)=0.
x—y—c0 S5x
Show that the map

F:R?- IR?

Givenby F (x, y)= (x+2y, 2x+y)

is locally invertible at all points in IR?.

Let f(x, y) = (ex2+y2, x+2y, 3xy)
be a function from IRZ_ IR3

and g (x, y, z)= xyz be a function from
IR® 5 IR. Find the composite functions gof
and fog if they exist.

Show that

lim [szinl+3ysin—l—J=0
(x, y)—(0, 0) y X



(c) Find the area of the region D lying in the 5
first quadrant bounded by the curves xy =4;
xy=9, 4y=x and y=4x.

. Using the transformation, u= fxy and

X

y

- V=

4. (a) Show that the following integral is 2
independent of path

(1.2)
J. (2y2+3x2y)dx+(4xy+x3)dy
(0, 1)

(b) Find the domain and range of the function 3
f. defined by

9y 242

floy)=2

X +y4

Also find two level curves of this function.

(c)  Verify the chain rule for the Jacobians for 5

the following functions :
x=3e, y=5v+w, z=utw;

u=2p, v=e4, w=r.

5. (a) Evaluate : 2

. 5 7
lin 5 +cos| —
x—oo| 3 +x° x
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(b)

(©)
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Evaluate fxy at (x, y) for the function
f defined by f (x, y)=2x%+7xy+ 11y

Stating Schwarz’s theorem check whether
the above function f satisfies the conditions
of this theorem or not. If so, find

f yx (—1, 1), using the above theorem.
Show that the function

fxy)=x*y*—4xy+7 has a local minimum
at (1, 1).

Can we evaluate

lim =2x+7
% l-sinx  using L’ Hopital’s rule.

X

Give reasons.

Find the directions in which the function
f defined by

3y, (x y)=(0,0)
fxy)={5x2+5y>
0 , otherwise

has directional derivatives at (0, 0).

Find the centre of gravity of a thin plate of

uniform thickness and density s, bounded

2

by the curves, y =x“ and y =x in the first

quadrant.



7. (a) Find the values of a and b for which 3

. aet +be™  -2x
lim exists.
=0 1-cosx

(b)  Find the volume of the region lying in the 3
first octant which is common to the two
cylinders x>+ y>=9 and y?+22=9.

(c) Define the n'" Taylor polynomial of a real 4
valued function of 2 variables at (a, b). Find
the second Taylor polynomial of the
function, f given by f (x, y)=e**2¥ at
(—1, 1).
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(b)

(©)

(b)

(c)
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X—y—00 Sx

fe@msu % F (x, y)= (x+2y, 2x+y) g
Rféd W F: IR2 - IR?, IR?H |+ fagait
W ¥fehd: SqehAE B

A T f (v, y) = (ex2+y2,x+2y,3xy)
RZLIR3 % TUF wad @ Al
g (x vy, z)= xyz R3 IR TF %M &1 G
HeH gof 3R fog A WL, A 3T fea
g

feamu f -

lim 2xsin-1—+3ysin—1- =0
(x,¥)-(0, 0) y x

B u=[xy 3ﬂ'{v=\/§ 1 T

BT 3T WSW D W THA A BT S b
xy=4; xy=9, 4y=x 3ﬂ'(y=4x§m TRes ®
3R g ety # feom ®1

9]



(a) Teamu & Freafafaa aoea ug-w@s 2

(1, 2) A
f (2_1/2+3x2y)dx+(4xy+ x3)dy
(0, 1)

2.2

o) f(xy)= 2xy4 g Uftfie e £ F W 3

aﬂ?ﬂﬁmaﬁaﬂﬁml 39 FoH & & TH-GF
ot 9 HifST)

() Tr=fafga werl & Iwifaeml & faw g@en 5
ﬁmwﬁam:

x=3e2, y=5v+w, z=u+w;

u=2p, v=e4, w=r.

ol

3+x

5. (@) lim[
() f(x, y)=2x7+7xy+11y? g1 wfenfim wem 5
¥ fw (o, y) W, B e Hife ) vt
Y F FUA <@ gL S Fifoe B srge
W 39 T % ufaasl @ gge I ®
T AR WA A THR TGS (~1,1)
T I ‘

(c) feamu f& wem f (v, y)y=x'y’ -dxy+7 & 3
(1, 1) W =enfer fafm g €1
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