
No. of Printed Pages : 8 MTE-07 

BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
CD 
CO 	 June, 2012 

CD 	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) A real valued function of three variables, 

which is continuous every where, is 
differentiable. 

(b) S={ 1 + -1 0< x < 1} is bounded below 

but not above. 

x  + y  
(c) The domain of f(x, y) = x y  is R2  - {(0, 0)). 

(d) The function defined by 
f(x, y, z) = x2  + 2x -4 is integrable on 
[0, 1) x [1, 2) x [2, 31. 

(e) {(x, y)/y=2x} is a domain in R2. 
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2. 	(a) Find the two repeated limits of 	 4 

x3 + y3 
f (x, y) = x3 _ y3 , x#y 

=0, 	x --= y 

as (x, y) -> (0, 0). Also find the simultaneous 

limit, if it exists. 

(b) Find the shortest distance of the curve 	4 

y = x2  + 2 from the origin. 

1 - sinx 	 2 
(c) Evaluate Lim.„./ A -4 72  cosx 

3. 	(a) State Euler's theorem for homogeneous 
	5 

functions. 	 Show 	that 

ix - y  
f(x, y) = ex/Y + tan -1  x + y 	is a 

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

f 

	

(b) Find fg and -, where f(x, y) = cosx + cosy 	3 

and g(x, y) - siny 	, (x, y)ER2. Find domain 

of the quotient function f/g as well as the 
product function fg. 
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(c) 	Let a = (0, 1, 0), b = ( 5, 3, 0), c = (2, 0, 1) be 	2 
three points in R3. Find la 2b --1- 5c 1. 

4. (a) Evaluate 
	

dxdy , 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 
f(x, y) = e2xsiny at (0, 0). 

5. (a) Find the Jacobian of 

f(x, y, z) = (x2  + xy + yz, y2 - z2, x3  + z3), and 
evaluate it at (1, 1, -1). 

(b) Evaluate by converting to cylindrical 	5 
coordinates : 

+ x2 + y2 dxdydz, where, 

S= {(x, y, z) 11 5_ x2 + y2  3, 1 <z 	4}. 

(c) Show that the closed sphere with centre 	2 
(2, 3, 7) and radius 10 in R3  is contained in 
the open cube P = ((x, y, z) : 1 x - 2 1 <11, 
1y-31<11, lz-71<111. 

5 

3 

MTE-07 	 3 	 P.T.O. 



6. 	(a) Find the directional derivative of 	 5 

2 x y2  
f(x, y) = x2 + y4 (x, y) 	(0, 0) 

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

at (0, 0) in the direction given by 0 =7/3. Is 
the function continuous at (0, 0) ? Justify 

your answer. 

a
s 

(
1a2  —x2  dydx  

(b) Evaluate : 	f 0 	0 	+ x2 + y2  )Y  
5 

Also sketch the region of integration. 

7. 	(a) Show that F = (sinxy + xycosxy, x2cosxy) is 	5 

conservative, and evaluate : 

(2, 1) 

f (sinxy + xy cos xy)dx + x2  cos xy d y 
(0, —1) 

(b) Let f : R2  —> R. When do we say that f is 

differentiable at (a, b)eR2  ? 

Show that every constant function from R2  

to R is differentiable on R2. 

9  
(c) Evaluate : Lim 	-x 7 — e  
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1 
10 < x < 1  	d r t 
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x  
(c) 	f(x, 	

+ y 
= x  _ 	"511'ff R2 -1(0, 0)} 01 

(d) f(x, y, z) = x2  + 2x — 4 14 of ilTf117 ":F7 

[0, 1]x [1, 2]x [2, 3]'17 wiichri.n4 	-111 t 1 

(e) {(x, y)/y=2x}, R2-4 1i  tff ti 
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x3 + y3 
2. 	(a) f(x, y) = x3 	y3 , x*Y 

=0, 	x y 

	

11TrgT-T fr1-grrt T-ff 	 74fT 

(x, y) -> (0, 0) I qk   41441 

afr-Rr 	z14 	 cf-1F-A7 

(b) y = x2  + 2 	9711.  	 vd 	4 

(c)  Li - 1 sin x m 	 
x a .% cos x Trra.  Fichiro 2 

3. 	(a) 	t-14-14R1 th-ffq 	atz1-07 	e4 	WP.T qr,11 I 	5 

fqiNr-7 

x  - y 
f(x, 	tan -11x + y 	TITI I cl 

Lhc1-1 t I 74 47Qi T 	( 51111 tic4lr4d  

f 	 
(b) fg 7-1T . 	W7R ■TI f(x, y) =cosx +cosy 	3 

sin  y  
ath g(x, y) -

x 
 , (x, y)€R2  IITTTIFF 4)(11  

3-th quilLoci 91(1-1 fg 	31-1-dTff .T11-- R I 
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(c) 	T1Tft1I f ,717 a = (0, 1, 0), b = ( - 5, 3, 0), 	2 

c = (2, 0, 1), 8314 *9-  NI t I la -2b+ 5c 1 
Tff 

4. (a) 	fi dxdY -TT 1319 fi"W 	I FM.R, 	T, 1-Ign34I 
	5 

x + 2y = 0, x + 2y = 4, x - y = 2 3Th 

x-y= -114 trf"{-4Z kviidt 	I kil-lIchel1- 

9k1 k.cly.4 "41-$-R I 

(b) 	(0, 0) 	f(x, y) = eaxsiny I f07:4 'Eira Zrit 	5 

5. (a) f(x, y, z) = (x2 + xy yz,  y2 — z2,  x3 + z3) TT 	3 

(1, 1, -1) TIT (.-Icto 

irrff 	 

(b) fT7TTTI.  14. .1:1*1-7ft 7 TT i , 	5 

111 1 + X2  +  y2 dxdydz, ,711 

S= {(x, y, z) 11 	x2  + y2 	3, 1 :s z 	4) WI' 

Trri PichirCN 

(c) -kgriR 	R3  4 	 (2, 3, 7) 3t17 -fA--41 10 am' 	2 
4c1c-i 	 facer 	P = {(x, y, z) : 1 x 2 1 <11, 

ly-31<11, lz-71 <11) 43-f-a-fftz 	 t 
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6. (a) 	0= Tr/3 gift 	fq7TT 14 (0, 0) 'TT 

2x y2  
f(x, y)= x2 	± y4 , (X, y) # (0, 0) 

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

azrr (0, o) 	zff 

410"f ticid t? arcr d'CR A.-aftZ -1-177 

	

as 
	\ia2_x2 

(b) 	-grff 14)1 ("N 

	

0 	0 

'k-14-1111(1-1 	T 	111..4-51 	I 

7. (a) -kIN77 1.4)F= (sinxy + xycosxy, x2cosxy)11.-{kt 

t; 

(2,1) 

J
(sin xy + xycosxy)dx + x2  cosxydy 

(0, -1) 

14Tff -Ichl 

(b) 4 11-101FA 	 f : R2  —> R 7 -4 TI4 	 3 

f, (a, b)ER2  'TT3-TqW-d-9-1z1 t1 

f-35.177 	R2  R (-N.) •51-AW 31-4T 4101, R217 

31-aw-o-9-144 

(c) Trti r-fehik-R Lim 7  _  e9 _x 	 2 

dydx  

(1 + x2  + y2 )/2  

5 

5 

5 
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