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BACHELOR'S DEGREE PROGRAMME 
Term-End Examination 

December, 2011 
LC) ELECTIVE COURSE : MATHEMATICS 

M MTE-7 : ADVANCED CALCULUS 
O 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question No. 1 is compulsory. Attempt any four 
questions from the remaining questions. Calculators are 
not allowed. 

1. 	State whether the following statements are true 10 
or false. Justify your answer. 

(a) If f (x, y) = xy on a circle C, then f xy dx 

exists but f xy dy does not. 

1 

(b) (ln x) x -1 	is in the Ti 	form as x--41. 

(c) f (x, y) = 100 - x2  - y2  and g(x, y) 
= x2 + y2 

have the same set of level curves. 

(d) The Jacobian of w = 2x + y, z = 3x - y 
at (10, - 6) is 5. 

r X + y 
(e) If f (x, y)= sin , then xfx + yfy = O. 

x - y 
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2. 	(a) If f (x, y 	x2 + - 	, (x, y) # (0, 0) xy  
y  2 

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

find the two repeated limits of f (x, y) as 
(x, y)-> (0, 0). Also find the simultaneous 
limit, if it exists. 

(b) Using triple integrals, find the volume of the 
tetrahedron bounded by the plane 

2 
x y z 

4 
- + - + - = 1 and the coordinate planes. 

3  
Draw a sketch. 

	

3. 	(a) Identify homogeneous functions from those 
given below, give their degrees and verify 
Euler's theorem. 

(i) 
COS X 

cosy 

(ii) x -2/3 y5/3 

(iii) ex/Y 

1 cosx  (b) Is f (x) - an indeterminate form 	4 x + x2 

as x -40 ? Find lirnf (x ), if possible. 

4. 	(a) Locate and classify the stationary points of 	5 
f (x, y)= x3  + y3  - 3xy. 

4 

6 

6 
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(b) Verify the following for x = 3 and y=10, 	3 
12x-3y-515512x-31+13y+21 
Is this inequality true for all values of x and 
y. Justify your answer. 

(c) Let x = el  —e2 +2e3, y = 2e1  + e2  — e3, where 	2 
e1, e2, e3  are the unit vectors. Find lx1 and 

, „ 2 
5. (a) 	If f (x, y)=  	(x, y) # (0, 0) 

X 4 + y2 

=0, 	(x, y)= (0, 0) 
show that h(0, 0) and fy(0, 0) exist. Is f 
differentiable at (0, 0) ? Justify your answer. 

(b) Draw a rough sketch of the region of 	5 

integration and evaluate f f Ji + y3  dy dx 
o 

by changing the order of integration. 

6. (a) Show that the following pairs of functions 
are functionally dependent : 3 

f (x, y)=ex -Y, g(x, y) ---  Vx2  —2xy + y 2  —2x +2y 

x — (b) Evaluate : 	2e 3  
x—>00 3ex — 2 

(c) Find an approximation to the function 
f (x, y) = eY sinx by a second degree 
polynomial near (0, 0). 

5 

2 

5 
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7. 	(a) Calculate the work done by the force 	5 
F=(-4xy, 8y) in moving a particle along 
y= X2  from (0, 0) to (2, 4). 

(b) Define a locally invertible function and 
	

5 
determine whether the following map is 
locally invertible at (2, 0, Tr/2). 

F(x, y, z) = (2x +3y + 4z, excosz, exsinz) 
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'1 	401H : 4 1 Uld 

71:1211.7 31:c.1 41(11 

Trfl7 :  2 EIT4 	 3rfw-77 37'w :  50 

VIE" : 	 1 --(71 v,tc t7 tl qoi 5173Y 4 &77: wrz* 
dtH 	 4,c19T-?dJ 	 ch7 37yrrffi .  vg7 t/ 

1. 	1 4-1 (I tIC1 .W2r9f 	 - 	'W2Ti 	t? 	10 

3174 37it Tl  

(a) 	tik 1,;(*) art C -97 f (x, y) =xy c f xy dx 

t i  f xy d y i 311-  

(b) (In x) x  1 ,V° t7:f 1?ft—dTt7 	x-->1. 

(c) f (x, y) = 100 — x2  — y2 at-{ g (x,  = x2 y2 

art 'q0 	-f 'Wl -cc14 old t I 

(d) (10, —6) -97 w = 2x + y,,z =3x — y TT1TTt 
5 	 t I 
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2. 

(e) 

(a) 

/ X + y \ 
, 	xfx + yfy = O. 

y) # (0, 0) 

y)= (0, 0) 

4 

qkf (x, y)= sin 

Tftf (x, 

x - y 

XY  (x, y)= 2  , 
x

2 
+ y 

=0, 	(x, 

f (x, y) 	TRicp 71711 	Wqf 

(x, y) —> (0, 0). 	 ft-Rtrff 	 -ff Tftrfi 

7110 -W7717-4F-W 7:rwr 	 tr I 
(b) f3T" TrITT et. 	T7TTMT 	TrgrT 	6 

+ + z =1 aIR 1:11101.) 71:WA .4 ttftqz 
2 3 4 

3-77-d7 	w1.1771 kict, Tk.q 911-  

-T97-41 

3. 	(a) 	.11 - 	 kk,  TR 	 r1-r 	6 
TITTEM 	 t I 7ff 	 -q-dT-7 AT 
3#77T-74zi.  k-Icq1F-10 W-A7 : 

cos X 

cosy 
x -2/3 5/3 

(iii) ex/Y 

sx  	 (b) c1 f (x) — 1 — co 	 3Trffqzi 
x + x2 

7-4F-W x—÷0. 	TNT.4 t, t lim f (x) gild 
x--k) 

(i) 

4 
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4. (a) f (x, y)=x3 + y3  - 3xy RTf4-17.1ff *If77 	5 
	ViA7 I 

(b) x=3 *y=10* rm. Tfz- 	 VfA7 	3 
12x-3y-51_12x-31+13y+21 
qzfr TM' 3-7:rfgrwr, x 3t1T y Tit 	 * 
	t? 3i9r4 31( 	 V1771 

(c) TfT9. cif zR X = -e2 +2e3, y=2e i  + e2  -63, 	2 
Ai e1 , e2, e3  .7 *T 	T tl 	7Hc1  

7 I 

,2„ 

2 
5. 	(a) ik 	x4 + 

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

=0, 	(X, y)= (0, 0) 
tt377 fx(0, 0) *4(0, 

qzfT (0, 0) ITV-  ard*W117 t? 3-774 
fe Wir7R 

(b) 	 -51t7T t Lm 	Tkq 	* 	5 
fl 1-11 011(11 9b 4-I 	trf-{-q-d-i 

f f J1 + y3  dydx 	Trrff 
o 

6. 	(a) t7577 fi -i 4-ifcIftacr 410-1-r- 	31IF T 	3 
t : 

f (x, 	eX sqx, y) =  jx2  -2xy+y2  -2x+2y 

(b) Tfrff Plchiim I Jim 2ex-  3 	 2 
3ex - 2 
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(c) 	(0, 	i f 	-) td-1-4 gildgcrq 	Lhol 	5 

y)= eY sinx 1"t) 	1117 71ic-1 W771 

	

7. 	(a) (0, 0) 14 (2, 4) cion y = x2  t 3T-ItT r, obui '0 	5 

cf.)4 	AIM F = ( -4xy, 8y) gRi f7 

4 111 chl4 4 	tqhI 1d 	1kI 

	

- 	(b) 	TM-4ff: cic9114luilq Lbc-fri tiro-TifErff WIF77 Ft*, 	5 

gc-1 Tirff Fc 	 (2, 0, Tr/2) 1 R T-P-TT97: 

-0I 

F(x, y, 	(2x + 3y + 4z, e xcosz, exsinz) 
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