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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
June, 2015 

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. Justify your answer. 	 10 

1 

(a)  (cot x)ln  x 	is in 1°° form as x —> O. 

(b)  z = f(x2y) 

az  x (--a—x  = 2y 

where 

ay 

f is differentiable satisfies 

(c)  The function fix, y) = (3x — 5y, 	5x + 3y) is 
locally invertible on its domain. 
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(d) The function 

f(x, y) = 
if x4 ± y2 # 0 

0 	if x=y=0 

possesses a limit at the origin. 

(e) The area of the region 
D={(x,y)103[1,1y10x}is 

2. (a) Show 
origin 

1 	10x 

f dx dy. 

0 	1 

that the repeated limits exist at the 
and are equal but the simultaneous 

limit does not exist, where 4 
1 	if xy 	0 

f(x, y) = 
0 	if xy = O. 

(b) Find the volume of the region lying in the 
first octant which is common to the two 
cylinders z2  + x2  = 4 and x2  + y2  = 4• 4 

(c) Find the supremum (least upper bound) of 
{x I (x - 1) (x - 3) < 01. Justify your answer. 2 

3. (a) Evaluate 

lim 
x-*0 

: 
e1 /x 

2 

evx +1  

(b) Let x = 4e1  + 7e2  - 8e3, y = 7e1  + 3e2  - 9e3, 

where e1, e2, e3  are unit vectors. Find 

I 2x - y I • 3 
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(c) Find the second Taylor's polynomial for the 

function f(x, y) = in (1 + 2x + y) for points 

close to (2, 1). 	 5 

4. (a) Check whether the function 

f(x, y) = max 	y 

is homogeneous. If so, find its degree. 	2 

(b) Examine the following function 	y) for 
local extrema : 

f(x, y) = x2  - 5xy + 3y2  - 4x + 4y + 7 

(c) Find the range of the function f defined by 

f(x, y) = 13 - x2  - y2  for all (x, y) for which 

x2  + y2  = 9. Sketch any one of its level 

curves. 

5. (a) Define Implicit Function Theorem. Does a 
unique solution exist for the function 
f(x, y) = y2  - yx2  - 2x5  in the neighbourhood 

of (1, -1). 	 5 

(b) Evaluate the following by converting to 

cylindrical coordinates 

eiff 

 

1+x2 
 +y2 dx dy dz , where 

S 

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

z 
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x2 + y  2 +z  2 	X2 +y 2 +z  2 
6. (a) If u = 	, v = 	 

x 	 y 
2 2 x + y + z2  w = 	, then 

z 

a(x, y, z)x2y2z2 
= 	  

a(u,v,w) 	(x2 +y2  + z2 )3  • 

(b) Is f(x) = (1 cot2  x — 	an indeterminate 
x2  

form as x -p 0. Find lim f(x), if possible. 
x-30 

(c) Check whether the function 

F(x, y) = (2x + y3, 3xy2  + 4) is conservative. 

7. (a) Find the work done by a force F = (x2y, xy2) 

in moving a particle from (0, 0) to (1, 2) along 
the line y = 2x. 

(b) Check whether the following function is 
continuous at (0, 0) : 

(x, y) # (0, 0) 

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

Is it differentiable at (0, 0) ? Justify your 
answer. 

(c) Find dw if w = xy + z, x = cos t, y = sin t, 
dt 

z = t. 
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1 

() x --+ 0 	(cotx)ln x , lc° sicta 	I 

z = f(x2y) TAT fargwattzr 

az 
X (--a-i) =- (7y) "0 TEZ chtcli t . 

(TT) IT-M.A.  fix, y) = (3x - 5y, 5x + 3y) 3irr4 Mill 

	11.:14)(1: cIrst)Huflei t 
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2 x  y 	7/R 
x4 2 x + y 

x4 + y 2 # 0 
(7) tb-aq fix, y) = 

x = y = 0 

41 To- 	Gfrs Tr( Atm 

	D ={(x, y) I 0 x 1, 1 y 10x ) 
1 lox 

f dx dy I 

2. () 1--q3-qR 	C't 	10- 61.-S tr( 3-4U-19.  

eltItsik i)(11 

AIT-4 11 14c1 	31Pf . 	,di, qie 	4 

(1=4) 

ffx, y) = 
1 	qrc 	xy 

0 	7fR 	xy = O. 

79-1T1 3lVi'41-  
x2  + y2  

z2  + x2  = 4 3* 
= 4 	liTe411 5i 	i ITT 3171—dR.  Ta.  

411WR I 4 

(71) Ix I (x - 1) (x - 3) 	0} 	3-ccich (i4 

trIt41) Tff 2 trr—Au 3Tcr4 	3*=rr-A-RI 

x el 
3.  W-4R 2 

x—> 	elix  +1 

(Ig 1TF #11-4R 
x 	4ei  

We e1, 
try I 

+ 7e2  - 8e3, y = 7ei  + 3e2  - 9e3  

3 
e2, e3  \ichct, tirqkf t 	I 	12x - Y I Tff 
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(ii) (2, 1)* Piche. -Prd 	th—eq 

f(x, y)= In (1 + 2x + y) 

facile! ?Mt -qcrq wff *tr--4 I 

4. () qtq- *I•NR 	TFq f(x, y) = max {31, y 

 	zif R t I zfR t, 	tic ►  -Erra.  

W-AR I 
	

2 

1:9-Trit4 mIti-11-111 	1-;1 	14-•1 	d 4K1.1 f(x, y) 

Rx, y) = x2  – 5xy 3y2  – 4x + 4y + 7 4 

(11) Tit (x, y)* 	f(x, y) = 13 - x2  - y2  Ttf 
TfitiTTrEfff TF.4 fW 	7rd tOR, r 	I-C'R 
x2  + y2  = 9. §mcbi cb)i 	RIT 	61-W I 

5. () awrz ,n0-1 NgliT 	trfoTrrtm *tr-4R I (1, –1) 

* -5fiWaVf 4 th—d-4 f(x, y) = y2  – yx2  – 2x5  

ofT O 1 TO. 	111 ? 

(ii) 14-.1 CI C1 	i(1•11chlt -ft- 44-6-4 4 xi 	d cbt4 	 

*'tr-4R : 

fff 1+x2  +y2  
	dx dy dz , 7gt 

S 

5 

5 S {(x, y, z) : 1 	x2  + y2 	3, 1 	z 	4}. 
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6. ( ) 	u = X2 + y2  +Z2  V- 
= X2 + y2  +Z2  

zTR 

	

	 ,  

X
2 + y2  +Z2  

w= 	  

a(x,y,z)  = 	x2 y2 z2  

a(u, v, w) 	(x2 + y2 +z2)3  • 

NO 	f(x) = (cot2  x - —7)-1  ), x —> 

aftizi 'FT 	? zFR 141-T4 t, WO.  Jim f(x) 
x-k3 

Tic 4h-R I 	 3 
(IT) -1-4 ATr-4R 	Th-F4 

F(x, y) = (2x + y3, 3xy2  + 4) T.R#1.  7fr TelI 	2 

7. () 1VT y = 2x* ardt4T (0, 0)14(1,2)cTcFTJT  
714 	F = (x2y, xy2) T"{T 14)ei 'PTT 

wrzi 	 4 

(V) qN *C-4R 1(0, 0) ITT •1H (Sid TFOR. inn t 

f(x, y) = 

xy 

X2 +y2 
(x, y)* (0, 0) 

   

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

zM (0, 0) tiT ar4WFtzT ? 3TO 
3R Alf-4R 

(TT) 71R w = xy + z, x = cos t, y = sin t, z = t, ffq 
dw 	

A'rr-A-  I 
dt 2 
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