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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

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

1. State whether the following statements are True 
or False. Give a short proof or a counter-example 
in support of your answer. 5.2=10 

(a) um  (1 	1  ) 
s

_ (I)) 
(T)  iorm. 

x2  sin 2  x  

(b) f(x, y) = 
ln

(X 1-y) 

function of degree 2. 

is a homogeneous 

sin  x2y  

X8 + y 3 

xY  (o) Domain of fix, = x 4 + Y 4 
is R2 . 
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(d) The function RX, y) = (x3y + 1, x2  + y2) is 

locally invertible at (1, 2). 

(e) The function f, defined by flx, y) = x3  + y3  is 

integrable on [1, 2] x 1, 3]. 

2. (a) If flx, y) = x sin (-
1 ) + y sin (- 11, xy 0 

0, 	 xy = 0 

show that the repeated limits of f do not 

exist. Examine the function for simultaneous 

limit at the origin. 5 

(b) Check whether the function f : R 2  -> R 
defined by f(x, y) = 2x4  - 3x2y + y2  has an 

extrema at (0, 0). 5 

3. (a) Expand x2y + 3y - 2 in powers of (x - 1) and 

(y + 2). 	 5 

(b) If 

y) = x2  tan-1  (LT  I  -y2 tan-1  (1  ,x# 0, y 

= 0, 

02f 	x2 _ v2 
prove that 	 = 	 

ax 	x'
„  
 + y` • 

x =0=y 
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4. (a) Show that the line integral 
(3,1) 

(y2  + 2xy) dx + (x2  + 2xy) dy 

(-1,2) 

is independent of path and evaluate it. 	4 

(b) If z = e Y2  , x = t cos t, y = t sin t, compute 
dz 	7C 
-dt  at t= 

vg 
(c) Examine whether lim 	 exists or 

x o ethc +1 
not. 

5. (a) Let x = e l  e2  — 2e3, y = 2e1  — e2  + e3, 
where e l, e2, e3  are unit vectors. 
Find Ix+2y1 and lx+yl. 

(b) Show that 
dx 	2 	2 x - y dy = f dy 2 	+ y2 

0 	0 	 0 

1 

0 

2 	2 x -  y dx  
x2 + 	

y2 • 

(c) Show that the function 

xy  
f c,  = Vx2 +y2 

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

is continuous at the origin. 	 4 

(x, y) (0,0) 
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6. (a) Find the mass of an object which is in the 
form of a cuboid [0, 1] x [2, 4] x [1, 3]. The 
density at any point (x, y, z) on the cuboid is 
given by 8(x, y, z) = x2  + y2  + z2 . 

(b) Show that the functions f(x, y) = in x — in y 
x2 + 2y2 

2xy 
dependent. 

(c) Find the domain and range of the function f 
3x2y2  defined as f(x, y) = 

7. (a) Find the value of 	for which 
2 sin 2x + k sin x is finite. Hence 

x-4 	x3 

evaluate the limit. 	 3 

(b) Evaluate the integral by converting to polar 
114 - y2  

coordinates dx dy  
4 + x2  +y2 • 4 

(c) Consider the function 

f(x, y) = 5xy — in xy — 5. 

Check whether there exists a continuously 
differentiable function g defined by 
f(x, y) = 0 in the neighbourhood of x = 3, such 

that g(3) = —1 . Find g'(3), if it exists. 
3 

and g(x, = 

x2 + y4 • 

are functionally 

5 

3 

2 

3 
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I T"tl. -07  I 
IRT-dw 	ctilticroi 

(11.4.ift.) 
Tr-1i trftwr 

fOlvirf, 2016 

ch toristoi Ilfar4 

71:1114.-07 :3WW;r4 

?RV : 2 E7r/J 	 31f0Wdzir 31 .  50 
(Fe WT 70%) 

*e: 	#. 1 arftref* i*N747:74*W7TN77T4 

TRT ef)47 / ae,35c.?ef7 ✓ing w4 37374* f 

1. Girw 	 waTR- 	zil alum-  13 

zw* VAT 	ziT Nclqwui 'Ili* I 	5x2=10 

lini  I 1 	1 	(0 
2E

) w:r 
-0 (x2 sin  2 x  

s 	
3E2y  

in 
 

x3 3 	3  
f(x, 	

y 
= 	  1=0 2 	 th-a-4 

+y)x 

t 
(T) fix, =  xY-Off R2 t 

x4 + y4  
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(V) tb-Rq f(x, y) = (x3y + 1, 	y2), (1, 2) TIK 

c5csmiu 	' I 

(3) ffx, y) = x3  + y3  VTd th—eq f, 

[1, 2] x [1, 3] ZTt tviicho-ilei 	I 

x sin (-1) + y sin (1), xy 0 
2. trR f(x, y) = 

	

0, 	xy = 0 

t 'RUM f f TTlif# 

-1(11 I -11F-frs qt 111 tb-K4 	3, 11-10 err 

area 4=r qt9-  4=tP4 

ttNR 	f(x, y) = 2x4  - 3x2y + y2  VT 

tfitMfird th-K4 f : R2  --> R 	(0, 0) TrK 
	 zrr Tef 

3. (x - 1) At (y + 2) 41' 	 x2y + 3y - 2 

	*rf* 1 

(1g) zfR 

f(x, y) = x2  tan-1  (I) - y2  tan-1  (—x  , 	0, y* 0 

=0, 	 x=o=y 

ti.NR 	2f  = x2 _ y2 

ax (33r 	x2  + y2  * 
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4. (K) fkerr47ktgT 	 
(3,1) 

(y2  + 2xy) dx (x2  + 2xy) dy 

(-1,2) 

74klc1i atrK 	 4irt1lctri *rf* I 

(S) 74t z= exY2  , x = t cos t, y = t sin t, 'ff4" 

t = trK dz  TM .trP47 	 3 
2 	dt

x. 
(n) 7N *PAR -I* aatrm 

x-o) el-ix +1 

zrr 4f1 I 	 3 

5. (') 	fli* = el  + e2  — 2e3, y = 2ei  — e2  + e3, 

we el , e2, e3  &filch 	 tiRqi 	I lx + 2y1 atiT 

lx+YIm*NR I 	 2 

(ii) Rts114 
1 	1 

1 dx  f 0 	0 

2 	2 X — y 

x2 + y2 dy = f dy 

0 

r x2 — y2 

 x2 + 	
y2 

A., 

0 

4 

(Tr) Rtg 	IFF-4 

xY 	, (x, y) # (0, 0) 

jx2 + y2 

0, 	(x, Y) = (0, 0) 

ltff-litrl 'ER 	t 	 4 

flx, y)= 
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6.  tRTIT [0, 1] x [2, 4] x [1, 3] 3TT*7 	A-q ~iT 

Tff -4WA   ift 	 
(x, y, z) 	sr 4R 6(x, y, z) = x2 + y2 + z2 Tk-f 

	TiII I 	# I 	 5 

tifTF i* 1:W4 fix, y) = in x - in y 34K 

x2 ± 
	  14.)(1PcIld : aufkrd # I 	3 

2xy 

2 2 

	

(10 f(x, = 3
2
x  Y 4 	'ft! trfOTIRid 4104 f 

x + y 
3f1ff 3Tttli#1( 	.0* I 

	

"Wi 	"4:17 Tff *If* 	ReR 
2 sin 2x + k  sin x  tritf4a. 	Trrq  

x-> 0 	x3 

'1721.  #117 	*tf* I 

	 ki1114)ZI 	VW f4vri-4 4 trfk--44-ff 
cnt 	tict► 1 	46* : 

- 	y2  

	

f 	f ax ay 
2 4+x +y 

	

0 	y 

(7) 1:b"—Mqftx,  y) 	5xy 	in xy - 5 -4rNtt I 
*ITT x= 3* 3PART 4 

f(x, y) = 0 ART iTftiTrfka. 	 aiT*-etZiIF-aq 

g 'Wr aTPT 111 zrr R1, 4tef g(3) = 

qft 	', c g'(3) 	*li* I 

2 

7. () 

NO 
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