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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2014 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 
questions out of the remaining questions. Use of 
calculators is not allowed. 

1. State whether the following statements are true 

or false. Justify your answer. 	 10 

(a) (sin x)tan2 X  is in the 	form as x . 
2 

(b) Ern 	2xY2   does not exist. 
(x,y)-4(0,0) x2+ y2  

(c) If z = tan x3  + Y3  n-  	then 
x + y 

. 
x °2- + y— az = 

sin 2z. 
ax ay 
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(d) If z = e' 2' x = t cos t, y = t sin t, then 

dz = —n2  at t = O. 
dt 	8 

(e) The region between the parabolas y2  = 4x 
and x2  = 4y is Type-I only. 

2. (a) Show that the limit of the following function 
fXx, y) exists at origin but the repeated limits 
do not exist where 

{x cos —1 + y cos —x xy 0 
Rx, y) = 

1 

(b) Find the volume within the cylinder 
x2  + y2  = a2  between the planes y + z = b2  
and z = 0, where b > a. 

3. (a) Evaluate the following : 	 3 

glom (1 + 
lx 

X 
 

(b) Let x = e1  + 2e2 — 5e3, y = 2e1  + 4e2 + 9e3 
where el'  e2, e3 are unit vectors. Find I x 

and lyl. 	 2 

(c) Expand x2y + 3y — 2 in powers of x — 1 and 

y + 2. 	 5 
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4. (a) Evaluate 

rectangle 

f(x, y) = 

R =10, 

x+y 

R 

flx, y) dx dy 	over 	the 

1; 0, 1], where 

, 	if 	x2 <y<2x2  
6 

0 , 	otherwise. 

(b) Check whether the following functions are 
functionally dependent on D = {(x, y) I x > 0}: 4 

, x + y 
fKx, 37) 	 gkx, Y) xY 

x 

5. (a) Define Inverse Function Theorem. 
Determine whether the map 

F(x, y) = (x3y + 1, x2  + y2) is locally 
convertible at (1, 2). 

(b) Suppose W is the region described by 
0.0527c, 054)./E. 

Then integrate the function 

fKr, 0,4)) = era  cos 4) cos 8 over W. 

(c) Evaluate fxY at a point (x, y) for the function 

f defined by 

f(x, y) = x5  + 10x3y3  + 8y4. 

Using Schwartz's theorem obtain fyx  at the 
point (x, y). 

4 

4 
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6. (a) Check whether the function 

fc,  y) = x4 + 372 
2x2y 	, (x, y) # (0, 0) 

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

has all the directional derivatives at (0, 0). 	4 

(b) Evaluate : 	 3 

ex  - e-x  - 2x lim 	  
x->o 	x - sin x 

(c) Find the local extreme values of f(x, y) = exy, 
if any. 	 3 

7. (a) Find a polynomial f(x) of degree 2 that 
satisfies f(1) = 2, f(1) = - 1, f"(1) = 2. 	3 

(b) Find the domain, the range and the level 
surfaces of the function 

f(x, y, z) = 	-x2  - y 2  - z2  . 	5 

(c) Check whether the function 

F(x, y) = (2x + y3, 3xy2  + 4) is conservative. 	2 
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1. ticm f PHICIRgi WaR TOT 71T 3TAR1 310 
-4t 	t1P4R I 	 10 

(W) x —>Ala R (sm x)tan2x, °°° 31 -*7 	 

(w) 	lim 	2x3r2 	 Tel 	'1111 
(x,y)->(0,0) x2+ y2  

(TT) zrft z = tan- 1  x3+  Y 3  T4 
x + y 

az 
+ y— = sin 2z. 

ax ay 
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2 
(V) zit z = exY x = t cos t, y = t sin t, 	t = 0 

dz 	— TC
2 

= 	 
dt 	8 

(W) 171c4F-if y2  = 4x at x2  = 4y * t .  *T *41-  

ao .1v4-I *I plcil t I 

2. (') itaT-47 I* 4-11Ziftgo Th-Fq f(x, y) *rtl 	Hi *T 

aTfit 10-1.-s TR -lcii t  

414-114 	3lP1— ' Ter 	.1ct1 : 

{  xcos—Y 1 	1 +ycos—x xy*0 
fx, y)= 

Iiird-Oly+z=b2 atz=0,A6b>a*t9-  

3.  

a2  iT aTrzm-  Tra-  Ati* I 5 

3 

"PM M.i x2  + y2  = 

-14Rfo-Rffu 

	

urn 	(1 + 

	

x—>00 
	
x 

*rf* : 

TIR 

X = el + 2e2 — 5e3, y = 2e1 + 4e2 + 9e3 

.."1 el'  e2, e3 litich 11174 ' 	I 	ix' 	lyl 

T-d*rf* 2 

(1T) x — 1 31){ y + 2 tr Ificii 	x2y + 3y — 2 *T 
f41:7( 	RI  I 5 
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4. (s) 31T 1 R = [0, 1; 0, 1} tfT 	f(x, y) dx dy 

R 

x + y , zft x2  < y < 2x2  

0 , 	arANZT I 

-ftrzeoftm 

D = f(x, y) I x > 	Tit It)014chcl: 379Aff 	711 

Tgi : 	 4 

fx,Y)= x+Y  , g(x,y) = xy 
x 

5. 	 Lbrm m 	tthiltifff AtrA7 I eicw 

1:FM.  F(x, y) = (x3y + 1, x2  + y2), (1, 2) IR 

TY-TEW*7: 05c9diunti 71-1 Ter I 
	

4 

TIR #A7 W, 0 r 1, 0 5_ 0 5. 27r, 005.7t 

iwr 51k1 t 	W TM 

fir, 0, (I)) = er3  cos 4) cos 0'0 (-Pi lebRio 

-0NR I 

(ii) f(x, y) = x5  + 10x3y3  + 80 *PT tfitUTSM Th77 f 

rrll 1- (x, y) ZR fxy 	tiN7 

Tdr4 	 (x, y) xi( fyx  3111:10* I 

velictri 	\smt 

y) = 
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6. 	AYN7 IFFR' 

2x2y 
f(x, y) = 

, (x, y)* (0, 0) 
x4 + y2 

7. 

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

* (0, 0) Rift Rct ar4w-e 	 4 

ex _ e-x _ 2x Inn 	 *T 	*IT* I 
x-03 	x - sin x 

f(x, y) = 	* 	'WM TER, zft c1 
t 	in*O7 I 

() SIT 2 W' .11 wlErq f(x) 	tlft7 	f(1) = 2, 

f(1) = -1, f"(1) = 2 	tiqg chtdi t I 	3 

tb--eq  foc, y, z)  = 119  _ x2 -y2  -z2 	Triff, 

tritFT 3 T?iK 	Atf* I 	 5 

(TI) 	Arr 	th-F4 

F(x, y) = (2x + y3, 3xy2  + 4) TiKkft tzfr 9-61 I 
	

2 

3 

3 
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