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"8 ELECTIVE COURSE : MATHEMATICS
MTE-7 : ADVANCED CALCULUS

Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is Compulsory. Solve any four form
Question No. 2 to 7 Calculators are not allowed.

1.  State whether the following statements are true 10
or false. Give reasons :

(@) The function f: R2—>R, f (x, y)=e%5T is
continuous at (1, 2).

(b) The domain of f/g, where

f(x, y)=2sinx+siny and g (x, y)= —12-cosy
X

isR? — {(0, %)}
x+y )

() Function F(x, y)=In [—— is not a
LA
homogeneous function.

(d) Every stationary point is a saddle point.
(¢) The mass of a cube [0, 1] X [0, 1} X [0, 1] with
density given by 3(x, y, z)=1+x is 3/2.
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2 (a)
(b)
3. (3
(b)

(©)
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Evaluate the following limits :

) lim X= sinx

@ x>0 %3

(ii) lim (x N x)

X—o0

Show that the function f defined by
2.2
XY

X, Y)= (x,9)# (0,0)
fxy oy P 1+ 2 Y

=O ’ (x’y)z(olo)

is discontinuous at the origin.

Describe and draw a rough sketch of the
level curves of f (x, y) =x>+y.

2 . du
If u=x2+e¥", x=sin2t, y=cost?, find at
using the chain rule.

Check whether the repeated limits of the
function f :R? — R, defined by

f(x,y)= _2_xy_2 (x,y) = (0,0)
X +y
=0 (x,¥)=(0,0)

exists or not ? Does the simultaneous limit
exist ? Justify your answer.



4. (a) Find thearea of the region bounded by y = x* 3
and x=y>%
(b) Find an approximation to the function 5
f (x, y)=sin(x+2y) by a second degree

ks
polynomial at (?, 0 ]

(c) Check if the function F: R? — R?, defined 2

by F(x,y)= (exy, ex+y) is conservative.

5. (a) Find the points (x, y) on the unit circle at 5
which the product xy is maximum ?
(b) Draw a sketch of the region of integration 5

2p1 2
in I()J‘ e’ dxdy and evaluate by
%
reversing the order of integration.
6. (a) Find the directional derivative of the 3
function f :R* > R defined by
f(x, y)=e"¥ at (1, 0) in the direction 8 = -;i
. (b) Calculate the Jacobian for the following 3

mapping :

2
() Calculate the work done by a force 4

oy
w=x%+cos y, z=ye* at (2/ —').

F = (4x%y,2xy?) in moving a particle from
(0, 0) to (1, 1) along y=x2
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©
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Using cylindrical coordinates, evaluate
2 V4-22 1
J j J. x? dzdydx

State Implicit Function Theorem for two
variables. Use the Theorem to show that
there exists a unique solution of the equation

 + ¥¢ =0 in a neighbourhood of the
point (0, 0).

If a=(1, 2) and b=(2, 0) are two points in
R?, then find |x—y| and |3x—y|, where
x=a—2band y=2a+b.
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(@) f(x, y)=e"" g0 wfwfid, & f: R2SR,
(1, 2) W Ha@ R

b f/g ®1 wim R2-{(o, ). & et
f (x, y) =2sinx + siny 3R gxy = ~17cosy.
x

\
() W E(x,y)=In ["Jy’—yiwwﬁ

]
K
d) & e forg T e forg B B
() f(x y z)=1+x 51 WRwifid v7a a4 A
[0, 1] %[0, 1] x [0, 1) T T=HME 3/2 1
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(b)
3. (@)
(b)
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Frefefaa Hmsll =1 qeaieT i

) lim X Sinx
@ =0 ¥

(i) lim (x —Vx? + x)

X—>oo

feamu & -

_
flxy)= (x—y)2 + x2

=0 , (xy)=(00)
g1 aRfi wem Fa@fag W rEad #1

7. (x, y)# (0,0)
y

f(x y)=x*+y &% TR T @ Fu Hifeg iR
T S o TRy

2 . .
g u=x2+e¥°, x=sin2t, y=cost? @

mma%amﬁmu

S wifee R
fe,y) =2, (x,y) # 00
x+y
=0 , (x, ¥)=(0,0)

SR AR %o £ :R? — R & TREA
Tl i Sttt ¥ A AE 2 @ g
w1 3 82 3T W a0t gfe wifs

6



4. () y=2MMx= TN RTERIFITFAIT 3
HifoT |

() (327—,0] w fgdfta =@ S8R §RT ET 5

f (x, y)=sin(x +2y) 1 WHFRST F@ HIfSC |
W= wfsr f& ®@ w2

F(x,y)= (e"y,ex+-‘/) g1 yffaa wea
F:R? — R?, Gaf & o =i
5. (@) PRIV WAgE W w® 5
TVAHS xy =8 &
(b) EHTERTT f()zjj/exz dxdy & ww, worafas 5

TART IR TURA FH1 HH Sl Hlh ITH
HAIHT HHST |

6. (a) f:R? >R, fewm e=§ 7 (1,0 W 3
f(x y)=e" 1 fF NTher 9@ HIfC|
() ﬁwmm%m(z,g)mw 3
T RIS :

w=x2+cosy, z=ye".

(© y=P*FFAA@MO)J(L HIFFTHA 4
S H Wg® 9a F=(4x%y,2x?) 51 R T
%1 wl IRenfaa wifw )

MTE-7 7 P.T.O.



7. (a)

(b)

(©)
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ot Fdwiel &1 TEn R FAfataa &
TR HIMT

2 V4a-x* 1

j j J. x? dzdydx
-z —\/4_—;2_(x2+y2)2 .

Q= % o 3eT wer THT H He D
39 W9 5N femmsu & g (0, 0) & wiaaer &
RO 4+ =0 & HEAT T B
aifered g g |

R2% @ fageii a=(1, 2) R b=(2, 0) % fow

|x—y| 3R [3x—y| T FINT STl x=a—2b
3R y=2a+b.
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