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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 
C■.1 	 December, 2013 

ELECTIVE COURSE : MATHEMATICS 
CD 	

MTE-07 : ADVANCED CALCULUS 
--Time : 2 hours 	 Maximum Marks : 50 

Weightage 70% 

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) 	Lim sin x does not exist. 
x 

1 	1 

(b) If z - 
x5  + y5 	az 	az 	1 

1 	1  , then x -5 x  Y 	z ay 20 • 
x 4 +y4 

(c) The function f(x, y) = x2  - 2xy + y2  + 7 has 
global maximum at the point (1, 1). 

2 
(d) Functions f(x, y) = y and g(x, y) 

3 x 

3x-2y 
3x+2y 

(e) The function f, defined by f(x, y, z) = xyz is 
integrable over [0,1] x [1,2] x [2,3]. 

are functionally dependent. 
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2.  

3.  

4.  

(a)  

(b)  

(c)  

(a) 

(b)  

(c)  

(a)  

(b)  

Examine 
function 

f(x)= 

Find the 
f(x, 	y) 

direction 

Suppose 
y =0, 

Compute 

Compute 
x2  + y2  
z = 0. 
Examine 
7y +14 
Can we 

evaluate 

Find lub 

Use Green's 

whether the limit of the following 
exists or not as x —> 0. 

3x+2 	x > 0 
1 

x< 0 
x 

direction derivative of the function, 
= x3  — 3xy + 4y2  at (1, 2), in the 

0 = 	. 
6 

W is the region bounded by x = 0, 
z = 9 and the surface z = x2 + y2.  

the integral 5ff 5y dx d y d z 

the volume within the cylinder 
=1 between the planes y + z =5 and 

f(x, 	y) = x2  — 6xy + 8y2  — 7x + 

for extreme values. 
apply to L's Hospital's rule to 

Lim  5x cos x 

2 

3 

5 

4 

4 

2 

2 

4 

Sdx+-5 

the limit, 
3 + 2 x

2 ? Justify. 

S and glb S, where 

1 
/1<x2 

x • 

theorem to evaluate the area 
2 2 

enclosed by the ellipse _x  _L.= 9 . 
4 9 
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(c) Show that the function defined as 	4 

f(x, y)= 
2x3 +5y3  

x2 + y2 

0 

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

   

is continuous at the point (0, 0). 

5. (a) Let S be an open disc with centre (0, 0, 0) 	3 
and radius 7 in R3. Show that x E S, where 
x = 3e1  + e2  — 3e3, e1 = (1, 0, 0) e2  = (0, 1, 0) 
and e3 = (0, 0, 1). 

(b) Let f(x, y) = x7 — 3x2y, x = 2st ; y= s2  — t2. 	3 

	

Find 
as 
	
at 

 and  

	

as 	at 

a (x, y, z)  (c) Find 

	

	 where u=x+y—z ; 	4 
(u, v, w) 

v=x—y+z ; w=y+2x. 

6. (a) Find cy  (0, 0) and fyx  (0, 0), where 	4 

f(x,y)= 
2 xy 

1 
—  
2 ' 

xy 	>1x1 

  

Check whether they are equal or not. 

(b) Find the Taylor polynomials of 4 
f(x, y) = 2 + 3x2  + 5y2  at (0, 1). 

(c) Examine the level curves of 2 
9x2  +16y2 +4z2  =1. 
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err x3 - 5  x  + 7 
7. 	(a) Let f(x)- 	 and g(x) = sin x be 	3 

2 x3 + 7 x - 9 

two real valued functions of a real variable 
defined on )2, 	[ such that h is their 
composite function gof. Evaluate Lim h(x). 

X 00  

(b) Prove that the rectangle of perimeter 4 with 	3 
largest area is a unit square. 

(c) Obtain the double integral of the function, 	4 
f(x, y) - 2xy + 5ex  over the region bounded 
by the triangle formed by the y - axis and 
the lines 5y =x and y =z. 
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	 zErTfu ct 	i4croi( . ufi. ) 
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Luc:0014i : 4 irUid 
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7)-e" : 	TIYq: 7. 1 31r7474 ` I 	. 4*  4 f 	wrr dtH 

Oruf / 	chi V*7 W?4 ch? 3-7-f7 3-et/ 

1. 	f11 -14-1{ if(5ci 	kicti t Tif amFt 	3-1-74 
6714 	1-)101 	1 I 	 25=10 

(a) Lim sin x 	31f 	.1c11 I x --> co 

1 	1 
az az 1 

z  (b) z- 
x5 + y5 	 

1 	1 ' (14  x  ax 	ay 20 • 
x4 +y4 

(c) 4101 f(x, y) = x2  - 2xy + y2  + 7 ..*-1 f4S (1, 1). 
-crT ocirAoh 61;eite. adi t 

(d) TFWff 	f(x, y) = —Y-2 
3x 	

31hg(x, y) 

3x 2y  410E-ichd alTfd 
3x+2y 

(e) f(x, y, z) = xyz TTAT tifV4.-fff-EM 	f, 
[OM x [1,2] x [2,3] 1T 	 adi t 
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2. 	(a) X119 	F-14-16 	 *Tr m-T 	2 

x 0t 	'TT 3TfR t TIT . 

f(x)= 
3x+2 	x >0 
1 

x < 0 
x 

(b) '-kt 0 = 

f(x, y) = 

7-07 (1, 2) 11 - 14 	TR 
6 

3 

x3  — 3xy + 4y2 	 I cf 

7 I 

(c) H I -I c l13IL, 	W, x = 0, y= 0, z =9 311`T-Tca 

z = x2  + y2 	-ITT tifTZ 13tF "t I 

5 

5y dx dy dz Hrtchrod 	F-A7 I 

3. (a) 
x2  +y2  

y + z = 5 3117 z = 0 4 

= 	atq--{ 	T chi 	3117d-9- 	y 	d 

(b) 4 -q714 HI-ii 

7y +14 

 f(x,y) = .X2  - 6xy + 8y2  —7x + 
c4 	.4i77 I 

x  cosx 
(c) TI#11 L 

L 
im 	2 	4-1\c-q 'eh 	t Fri 

3+2x 
2 

L's tiT(171F f9471 	I-441 	chk 

frz 

4. (a) lub S *gib S 	,111 2 

S= I x+-1 /1<x5_21 
x 
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,2 ,2 

(b) 9 4
, 9 giti -Efft-qz -9-k7 	4 

-WE 	ql1c1 -4-177 I 

(c) f-q-ur- 

3  +5y3  (X, y)# (0, 0) 
x2 +  y2 	( X , y ) (0, 0) 

0 

f(x, y)= 

7T1 ,ARITTfEfd  	(0, 0) ITT 	t 

	

5. 	(a) ITIff 	 S 	fqv -ft7:zF t 	f.-1 chT R3 	3 

(o, 0, 0) 3ti\T 	7 t I -k-{J-17-7 Ibx E  

S. ,3-14 x = 3ei  +e2 -3e3, el = (1, 0, 0) e2  (0, 

1, 0) 3T e3  = (0, 0, 1). 

(b) HI 	-I 	f(x, y)= x7  — 3x2y, 	x = 2st ; 

y = — t2. del as 	PI as 	at 
(x,  y, z) 	 

(c) 7tr u=x+y—z; 
a (u, v, w) 

v=x—y+z; w=y+2x. 

	

6. 	(a) 	f (0, 0) 	f (0, 0) 	licf -w1f77, 	 xy 	 yx 

2 xy 	lyI Ix! 
f(x,y)= 1 

xY IYI > lx1 

-zrr 

3 

4 

4 
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(b) (0,1) .97 f(x, y) = 2 + 3x2  + 5y2 .W1 	- qq-cfq 	4 

gilds I 

(c) 	9x2 +16y2 +4z2 =1 	•511.-4 	T I 	2 

x3 — 5 x + 7 
7. 	(a) 	1419 	--""tf77 	f( x ) = 	3-11- 7 	3 

2x' +7x-9 

g(x) =sin x 12, oo [ 1-47 t-ir0 

t 	ak-dral, 4-111 4,(11 t f 	h 	Fitc\F-Id 

	

T-ffT * TrAohl 	gof. da Lim h(x) 
x 

-1f-A7 I 

(b) fqz 	rch 	-qt 	tifT14-17 4 	3  

3TRfff, 	(44 t 

(c) y - 	5y=x 3-117y=zkwaff 	 ci4 fq-*---171. 	4 

-gm 	-5rkT ITT 	 f(x, y) = 2xy + 5ex ohl 

WK---47 I 
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