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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
0406'2 	December, 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. Give justification for your answers. 	10 

(a) e5x  – sin ( — + x is an indeterminate form 
5x 

of the type ... – ... 

x2  + 2  
(b) f(x, y) = 	is a homogeneous function 

y 
of degree 1. 

(c) If S . {(x, y, z) I x + y2  + z2  1} and 

C . {(x, y, z) I – 1 x 1, – 1 y 1, – 1 z 1}, 

then S c C. 
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(d) The work done by the force F(x, y) = (— y, x) 

in moving a particle along the boundary of 

the ellipse 9x2  + 4y2  = 36 is 6. 

(e) Every stationary point is a saddle point. 

2. (a) Let f(x, y) = 2 — 3xy, xy # 0 

=0 , xy = O. 

Show that the two repeated limits of f exist, 

and are equal, but the simultaneous limit 

does not exist as (x, y) —> (0, 0). 6 

(b) Prove that the functions g(x, y) = 
2x — 3y 

4x + 5y 

and h(x, y) = —
x

, y # 0, y # — —
4

x are 
5 

functionally dependent. 	 4 

3. (a) Evaluate fv(0, 0), if it exists, for 

3x2/y2 y 0  

f(x, y) = 
x/2 , y = 0. 

(b) Find the volume of the region lying under 

the paraboloid z = 9 — x 2  — y2  and above the 

plane z = 0. Draw a suitable sketch. 
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4. (a) Find the directional derivative of 

2xy 
2 x + y2 

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

at (0, 0) in the direction of (i) 0 = — 
2 

(ii) 0 = 5 
4 • 

(b) Check if the following integrals are 
independent of path and evaluate those 
which are independent : 5 

(3,4) 

(i) 
	

(6xy — y3 ) dx + (3x 2  — x3y) dy 

(0,0) 

(3,8) 

J (3x2  - 2y2 ) dx — 4xy dy 

(-1,4) 

5. (a) Find the extreme points of the function 
f(x, y) = 2xy — 3y2, if any. 	 3 

(b) Check whether the function given by 
f(x, y) = 2x2  + y2  is continuous at (1, 2). Is 
the function differentiable at (1, 2) ? Justify 
your answer. 

(c) Find the domain of the function 

f(x, y) = 114 — x2  - y2  • 

Find the equation of a level curve of this 
function, passing through (1, 1). 	 3 

f(x, y) = 
(x, y) # (0, 0) 
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6. (a) Evaluate : 	 2 

1 - sin x 

	

lim 	 
x-*ir/2 1 + cos 2X 

(b) Evaluate 

	

	z2 
dx dy dz, where S is 

S 

the solid region between the spheres p = 1 

and p = 2, by using spherical coordinates. 
	5 

(c) The relation between x, y and z is given by 
x + y + z + sin (x, y, z) = 0. Can this be 
expressed in the form z = f(x, y) in a 

neighbourhood of (0, 0) ? Justify. 	 3 

7. (a) Let e l  = (0, 1, 2), e2  = (2, 1, 0), e 3  = (1, 2, 2) 

and x = e l  - 2e2  + e3; y = e l  + e2  - e3. Find 

1 2x - 5y 1 . 4 

(b) Find the third Taylor polynomial of the 

function f(x, y) = cos 2  (x + y) at (0, 0). 	4 

(c) Evaluate : 	 2 

lim ( 112x 2  + 3x - 2 - V2x 2  - 3x + 2) 
00 x-4 
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() e5x  — sin(-1  + x) Uchlt 00 — 00 	3lAtTi4 
5x 

f(x, y) = 
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{3x2/ y  2 , 

x/2 , y=0. 

y # 0 

(V) tEiV 9x2  + 4y2  = 36 trittgTT * areqf 

WITQ. 	\31 14 	F(x, y) = (- y, x) C qlt1 rchel I 

Trzrt 	ti4 6 6)di t I 

(3') 1T* - 170V 	Tr- rruT 	Gfrs t 

2. () 14F #A7 f(x, y) = 2 - 3xy, xy # 0 

=0 , 	xy = 0 

t, .ffq tUTF 1-4Up.  

6)cll t 

(x, y) --> (0, co 614 TIT T-Frq 414-11 ITT 3 	cd .1 	41 

61d1 I 
ex, y)  = 2x -  3y  

( ) R:r4 A=f-A7 	 41k 
4x + 5y 

6 

h(x, y) = 	y 0, y # - -
4 

x 	3TATU 
5 

t 
3. () f)  ,(0, 0) WE itc-Mch-i *fr-A7I r 	HI 1I(sid * 

rM ~ 1 3TP1 t : 	 4 

f(x, y)= 

kikacle1A z= 9-x2 -y2  * 41.4 aTIT 

z = 0*. ,±)LR 	 aTrzr- 

3Tt *4-1 	31:1 	Pcli 	ts1.11 	I 
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4. () (i) 0 =
2 	4 

, (ii) 0 = 	 4 (0, 0) 14K 

f(x, y) = x2 + y2 
2xy 	

(x, y) # (0, 0) 

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

Rch,-3T- 	WM.  *rr-A-RI 	 5 

Alml A:T-4R 	 (sic! w-licnci (w) 

taicixa t 	# 	4:trA7 : 	5 

(3,4) 

(i) 
	

(6xy — y 3 ) dx + (3x 2  — x3y) dy 

(0,0) 

(3,8) 

f (3x2  - 2y2 ) dx — 4xy dy 

(-1,4) 

5. (') TM' f(x, y) = 2xy — 3y2 *, 7TR ch 	i WTIT "r4-  

t, 	Tff *tr-A7 I 	 3 

(T:4) 419 *r77 % f(x, y) = 2x2  + y2  ART gel! 1T1T 
1 (1, 2) ITT tidci t 7fr le I W.  TM Th-F9.  

(1, 2) 'TT aT-4- F4tzt * ? 311T4 drik 	 *1' 

SRI 	 4 

(ii) th-FR.  f (x, y) = 	— x2  — y2 	 gild 

	

:tf-A7 I WI (1, 1) 4 TiR4 	 	th-F4 
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6. () 	*11AR : 	 2 

1— sin x 
lirn   

x—>n/2 1+ cos 2x 

1-44171 	1-4ker4 	Nel 	et)* 

fff z2 dx dy dz 	1.0 ich-i 	 S 

p=13 p= 	-ci .6)1 514Z t I 	5 

(IT) x, y 311Tz*At 

+ y + z + sin (x, y, z) = 0 giki Reit iTzff t I 

(0, 0)* rrddT A w 	 z f(x, y) 	1A 

ceirnrzfr 	.14,(11 

7. TITR .  41177 

el  = (0, 1, 2), e2  = (2, 1, 0), e 3  = (1, 2, 2) 311T 

x = el  — 2e2  + e3; y = e l  + e2  — e3 . T4 

I 2x — 537 411c1 WA.  

(0, 0) TrT 	f(x, y) = cos2  (x + y) 

csik 	Old *rr4 

(TO i.oien-r gFt : 

urn (V2x2  + 3x — 2 — V2x2  —3x+2
J 

 

x—>00 

3 

4 

4 

MTE-07 	 8 
	

4,500 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

