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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 
Weightage 70% 

Note : Q. no. 1 is compulsory. Attempt any four questions 

from the remaining. Calculators are not allowed. 

1. 	State whether the following statements are true 

or false. Give reasons for your answers. 	2x5=10 

(a) The level surfaces of f (x, y, z) = x2 + y2 25 

are circles with radius 5. 

(b) The surface f (x, y) = x2  + y2  has a minimum 

at (0, 0). 

(c) {(x, y)1 0..x5_1} is a region of both 

Type I and Type II. 

 

}

0 < x <1 is bounded (d) The set 
2x 

  

below. 

(
X3  — 3y3 

(e) If f (x, y)= tan 	3 	' 3  , 
x + 2 y 

a 	f 	a f  
then x 	+ y 	=--- 2 tan (x3  + y3) 

a x 	a 
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2. 	(a) 	Evaluate the limits : 	 5 

lim sin (X) 
x,-00 y 

e x - 1 

lim In tan 2x 

x --> 0+  in tan x 

(b) Using Lagranges multiplier method, find the 	3 
extreme points of z = xy, subject to x + y=1. 

rizu 	

2 

Tr 
(c) Find 

dt 
— at t = —, where 2 

Tv=x2  +y2  +2x +3y, x = cos t, y = sin t. 

3. 	(a) Integrate f (x, y) = x 2  + y over the region 	5 

bounded by y = 2x2, x-axis, x= Y2  . 

(b) Compute the jacobian matrices using chain 	3 
rule for z = u2  + v2  where u = 2x + 7, 

v = 3x + y + 7. 

(c) Find domain and range of the function f 	2 

2x2  y2  
where f (x, y) -= 	 

x 4 +y4 • 

(i) 
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4. 	(a) Find and classify the stationary points of 	4 

f (x, y)= y2  – x2 + 3xy. 

(b) Reverse the order of integration and 	3 

integrate : 

2 1 3 

f f ex  y dxdy 
0 

(c) Apply Green's theorem to find the area of 	3 
the ellipse. 

X
2 y2 A —+ — 4*. 

9 	4 

	

5. 	(a) Find the two repeated limits at (0, 0) of 	4 

f (x,  Y) =  
(x

2
— 0

2  
2 

, (x, y) # (0, 0) 
x +y 

= 	0 	, (x, y)= (0, 0) 
Also find the simultaneous limit, if it exists. 

(b) Show that the functions 	
3 

f (x, y)= and g (x, y) – 
x –y 
x+y 

are 

functionally dependent. Find a functional 
relation between them. 

(c) Find the second Taylor polynomial of the 
function, f given by 
f (x, 	 eX + 2y at t(-1, 1). 

3 
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6. (a)  Evaluate the integral off (x, y, z)=x +2y — z 5 
over the cylinder bounded by 
x2 +y2 =4, z = 0 and z =1. 

4x". y2  

(b)  If f (x, y) = 5 
0) , (x, y) 	# (0, 

x2 +y2 

0 	, 	x=0=y 

show that fx 	(0, 0)=f„x  (0, 0) 

7. (a) Find the directional derivative of 4 

f 	= 

2x1/ 2  
2 	4 ,(xy) # (0, 0) 

x +y 

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

 

at (0, 0) in the direction, 0 = 3 .  

(b) Calculate the work done by a force 	3 
F= (x2, y2) in moving a particle along the 
circle given by 

x =1 + cos t, y =1 + sain t, 	t 
(c) Show that the open sphere 5 with centre at 	3 

(3, 1, 4) and radius 5 in R3  is contained in 
the open cube. 
1)1  = {(x, y, z) ; x 	ly-11<5,z-4<5} 
and P1  is contained in the sphere with centre 

(3, 1, 4) and radius 5 „/J . 
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2x5 =10 
1. rc 	14-1 

chRul oldl 	I 

(a)  f (x, y, z) = x2  + y2  —25 	tt1 t pd, 	5 

(b)  f (x, y)= x2 
	2 ch I (0, 0) 97 	bc5 

cl I t I 

(c)  {(x, y)I 0x5_11 -aTtcf I AT Ztl-  II, 

q)-1).1;1M-Rt-51-kFt1 

x2 —1 
(d)  0< x <1 f91:9Th 17IWZ t I ti+d-cr-{1 

2x 

(x-3 3 
d 	01 (e)  7fq f (x, y) = tan x3 

 + 2y
3 , 

o f 

	a f  
x 	 + y 	= 2 tan (x3 + y3) t I 

a y 
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2. 	(a) 	1c-f *Traff chf 4-r414)1 	: 	5 

(i) 
lira 

X — 

sin (3/) 
1/ 

e/x -1 

lien ln tan 2x 
x 0+  in tan x 

(b) CV-11'E 

	

	rciRT x+y=i 	3-N17 z =xy 

-11t1 

	

dzo  	 
(c) 711d 	\316 t 	

Tr 
 2 

2 2 e) =x y z_x ± 3y, x = cos t, y = sin t I 

3. 	(a) y = 2x2, 	x = 1 2 TTAT T-IfT4Z tql.  is 	5 

f (x, y)= x2  ± it ch 	 

(b) fT11:1 A z = u2  + v2 	u= 2x + 7, 	3 

v 3x +y + 7 chl 	3-Wff 	I 

(c) 	f 	14T 1 311T "TFTTR  	T 

2x2  y2  
f (x, y)= x4 +y4 • 

3 

2 
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4. 	(a) f (x, y)= y2 — x2  + 3xy 	 4 

3 	WITr 

(b) 9b+-1 71ft449 t• 3 

.11q, t-1 4-1Ich 	WW-77 

2 1 

f ez
3 

:I/ dxdy 
0 V 

2 	2 
(c) 	 -51147 0141 	te* 9 + 4 — = 4 *I 	3 

4-A-ch-@ 	-tr--4R 

5. 	(a) (0, 0) TR, -i4--IRIFOci 410-1f, 	 4 

f (x, y)= 
x 

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

x +y 

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

ch 	7-Tr-fM #10 7iicr 	 -rum 

*17 	t  	R I  I 

(b) f7g7-R 	 f (x, y) 	3417 	3 

x — y 	 
g (x, y)— 

x+y 
4101-tchd: 3Trf3Td t I 3-9* 

4,0 lch-i: 	did 

(c) 	(-1, 1) 'TT f (x, y) = ex +2Y gill 	Lho-f f 	3 

I 

2 
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6.  (a) X2  +1/2  = 4, z=0 r 5 3fR z =1 g.RI 1=1-f 

f (x, y, z) = x +2y — z 	t-14-114)0 

fin I 

4 X2 
1/

2 

(0,  0) 

5 
(x 	# 

2 	2 	- 	)  

0 	, 	x=0=y 

t, 	fqr- 	f- • fry  (0, 0) = f ir. (0, 0). 

7. (a) 	0= 	(0, 0) tAt 	 4 

2x 1/` 
	4  (X Y ) # (0, 0) 

0 	,.(x, y)-= (0,0) 

oh f k, 	3ici-)c-1,31 711cr 

(b) x=1 +cos t, y= 1+ sin t, 0-f;t5_27 TTT 	3 

eirr 	 F = (x2, y2) gm 7w ---t7T 

	

,i1.11 	fw?:ft J111 	ct;1 	cl L'ifqR I 

(c) ich, (3, 1, 4) LR 	qic-0 3-fR fq---fur 5 	3 

-q1-fff R3  frg-m, Frill 	"11, 

P1  = f(x, y, z) ; 	—31<5, ly —1 <5, z-41<51 

	

31-1f-qt 	atiT P1, 4)-- (3, 1, 4) at{ 

5,[3 a 	i ri 4i1C-'t 	3Tir-qct- 1 

= 
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