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June, 2011 

ELECTIVE COURSE : MATHEMATICS 

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 72  defined on R3  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 (x, y) = X2  + xy y2  

is integrable over [2, 	x 	2]. 

(e) For the real valued function 

F (x, y) = x2  — 2y2, 

the hypothesis of Implicit Function Theorem 

is satisfied at the point (0, 0). 
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2. (a) When do we say a real valued function 	5 
of two variables is continuously 
differentiable at a point ? Check whether 
the real valued function f of two variables 

given by 

f (x, y)= ex+  Y sin x + 9x2  + 2xy 

is continuously differentiable at the point 

3.  

(b)  

(c)  

(a)  

(b)  

(1, 2) or not. 

Show that 

lim e5x  sin( 

Show that the 
F 	1112_0112 

Given by 	F 

is locally invertible 

Let 	f (x, y) 

be a function 

and g (x, y, 

IR3  -4 IR. Find 
and fog if they 

Show that 

2 

1  —
5x

+x)=0. 

map 	 3 

(x, y)= (x + 2y , 2.x+ y) 

at all points in IR2. 

= (ex2 +Y2  , x + 2y , 3xy) 	2 

from 1112 –>IR3  

z) = xyz be a function from 
the composite functions gof 

exist. 

3 

lira 	2xsin1+3ysin1  =0  
(a:, y)-4(0, 0) 
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(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 = Jxy and 

	

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

independent of path 

(1, 2) 
(2y2 +3x2 y)dx+(4xy+x3 )dy 

(0, 1) 

(b) Find the domain and range of the function 	3 

f, defined by 

2x-  y  
f (1'Y) X 4 + y4 

Also find two level curves of this function. 

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

the following functions : 
x  = 3e2u y =5v + w, z = u + w; 

it =2p, v= eq, w=r. 

	

5. 	(a) 	Evaluate : 
	 2 

5 
lint 	+ cosi —7  )1 
x -4—[3 + 
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(b) Evaluate fxy  at (x, y) for the function 
f defined by f (x, y) = 2x2  + 7xy+11y2. 

	5 

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. 

(c) Show that the function 	 3 

f(x,y)= x2  y2  - 4xy + 7 has a local minimum 
at (1, 1). 

6. 	(a) Can we evaluate 	 2 

-2x+ Jr 
Jim 	 

z 1- sin x 
2 

Give reasons. 

using L' Hopital's rule. 

(b) Find the directions in which the function 	3 
f defined by 

f (x,Y)= 

3xy 	, (x, y)# (0, 0) 
5 x2 + 5y2 

0 	, otherwise 

  

has directional derivatives at (0, 0). 

(c) Find the centre of gravity of a thin plate of 	5 
uniform thickness and density s, bounded 
by the curves, y = x2  and y =x in the first 
quadrant. 
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7. 	(a) Find the values of a and b for which 	3 

e. a + be-x  -2x 
exists. 

x-*0 	1 cosx 

(b) Find the volume of the region lying in the 	3 

first octant which is common to the two 

cylinders x2  + y2 =9 and y2  + z2  = 9. 

(c) Define the nth  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, ) = ex + 2y at  
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1. 	act 	 *T2ri Tr:f t 	I 311:14 

314 t 1110i 	: 	 2x5=10 

(a) R3  TIT LIFO-7117 -*TT -72  Bch 	gT-4-11-1 L-110-1 

t I 

(b) .1- 91 374'W otR-cirolch 147 Tf-d-ff 4-)c-1-1 

31-qTF9-17 	 ti 

(c) f 	sr-4 TIT ftTft 	Trri 	 

	

.tfvrT 	3T'R:r-  chi 
I 

(d) f (x, y) = x2  + xy + y2  glti yftiTrfErd 410-f f, 

[2, 1] x [1, 2] T4T t-i+-11,4104k t-  I 

(e) R-circor)--gn--9 	F (x, y) = X2 -- 2y2 	fff7 

37147 4,01 Tr*f a-5 Lirtcbc-y-ir f 	(0, 0) TR 

#gtz 	t 
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2. (a) 5 t I;R amfaRci cict)-14R1410-14) `acs  1R •-icict: 
t 	cbq 	Aior t? 	iii 

.0f-77 rah f (x, y) = ex 4- Y sin x + 9x2  + 2xy TTT 
-q.-1 	 -14T9 TFol 

31WMtzt (1, 2) T-R tri -ii?) 

(b) tm-R 	: 2 

Urn e51 sin(1 + x)=0. 
5x 

(c) t7g77f 	F (x, y)= (x+ 2y , 2x +y) gitT 
IR2, IR2  

3 
kilifsrd Lbril F : 

TR Tnif9M7: ozproiuiN t I 

3. (a) 1:17 	\IR f (x, y) = (ex2+Y2  , x+ 2y , 3xy) 
IR2  a IR3 	 TF"ffi 	t 	311T 
g (x, y, z) = xyz IR3  -) IR Tffi.  Lbrii t I 41cri 

(b)  

(c)  

3 

5 

gof *fog uric 
tt I 

qic dlchi 

. 	1 2 xszn — + 3y sin —1
Jr--  0 

f 	ryfi: 

lira 
(x, y)-3(0, 0) 

fiyldtur u= 	xy 3TT v = 	wmg,r 

7 374 3Itt4 D 	 Qf-AR .191 
xy = 4; xy= 9, 4y =x 	y=4x gikf TIFT4Z t 
AT 7414 g2.47F #4d11 
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4. (a) tNT7R rPircifivi 	 2 

(I, 2) 
(2y2+3x2 y)dx±(4xy+x3 )dy 

(0,0 

2x2 y2 

(b) f (x,Y )= 4 	4 gRI trftwf-Era Lboif 	-Off 	3 
x + y 

of rrn 71Ici --rP7 I 74 91m-1 * 	ash 
ill 7ra w11-4R1 

(c) F-14--trorigd "ch-ff9 i \;14r1Ritil.  * r 	 IWOT 	5 
r-ig+4 kimi9cf *If7R : 

x=3e2u , y -= 5 v + w, z = u + w; 

ti =2p, v=eq, w=r. 

5. (a)  

(b)  

xli,nt 

f (x, 

5 	
.A.1771 2 

5 

3+ 	x2  +c0S(— )] -T 4-r-nch-f 

y)=2x2  +7xy+Ily2  gItf Lit 	c1 Lhcii 
rc-R (x, v) 1:17 f xt~ .Wf  tr-lictm 	7I 	'TIM 

74-zr   wl-F77 	 
1;11-d-47"W 	747a *WcdT t TIT 

of 	-7ffT '41 31:14-4TT 94)4 f tir  ( 1, 1) 
-111 W7R 

(c) -F-q-{g77 Feb 	f (x, y)=x 2y 2  - 4xy +7 'WI 
	3 

(1, 1) ITT 	f -F- rg 
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6. 	(a) 	(-11 	f974-4 SRI a-,-41 	 2 

it —2x+ 
 

1—sinx 'TT sic-Y-11.1,1 	 cr)Rui 
2 

(b) f-4-711 	fw974 
	

3 

f (x,Y 

3 xy 

x
2 	
+5y

2 , (x,  y)# (0, 0) 

0 	3TP:f2TT 

gi(r yroufErff H-)Mif* (0, 0) -97 

(c) 79-171 lqP-Tkr T 	y = x2 	y = x 51.0 Trft-4-4 	5 

V,c4 17Y 311t 	s 	-c=17 

Tcd 	711c1 --117-7 

7. 	(a) a 3t b 	7i► o .4fq7 fq-9* 	3 

lint 
ae + be — 2 x 

3-1-f7? 	t I 
1-40 	1 — cos x 

(b) 	i;r414 3-TErf . 	4-@.-9):  x2  + y2  =9 3 	3  

y 2  + z 2  = 9 	ti F-i bcs 94T11 	f 3171-a-9. 141111" 

-4-F-77 I 
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(c) 	(a, b) 'ER 	 Lbo-t 	4 
n - 4 	-qsizg ch1 LirorrEn q11',3if ( 1, 1) 

(x, y)= ex +  2Y gR1 	Lho-f f 'TT fg-d-1-zr 

brit -Tgrg 	•W1f77 
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