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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

Note : Question no. 1 is compulsory. Attempt any 

for 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 

X2 	2 
 (a) 	lim 	- y does not exist. 

(x, y) (0, 0) x2  + y2  

(b) The set f(x, y, z) I x > 0, y > 0, z < 0} is a 
domain in R3. 

(c) The level curves of z = y/x are hyperbolas. 

(d) The function T : R2  —> R2, defined by 

T(x, y) = (exy, ex-i-n is conservative. 

(e) The function flx, y, z) = exYz  is integrable 
over [0, 1] x [ 0, 1] x [ 0, 1]. 
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2. (a) Evaluate fell  4xy2z dx dy dz, where 

D={(x,y,z) I 13,1.3r2,y5_z__2y}. 	4 

(b) Identify the indeterminate form and 
evaluate the limits : 

-  
(i) lim 

x->0 	x 

3  
(ii) lull x2 In 

x2  + ].) 
ic -4-- .0 	 x2  

3. (a) Using 	polar 	coordinates, 	show 

that lira 
x-40 
y->0 

3 	3 x — y = 
O. 

X2 + y2 t' 
Also, find the two 

repeated limits. 	 5 

(b) Find the centre of gravity of a mass in the 
shape of a semicircular disc of radius 4, if 

2y.  
the density at (x, y) 	2 	2  

x + y 
5 

4. (a) If u = x cos y, v = yez, w = sin xz, find the 

Jacobian °(u, v, w)
, and evaluate it at 

a(x, y, z) 

(2, 0, n13). 	 4 
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(x, 	(0, , 	y)* 0) 
X

2+ y4 
(b) Let fix, y) = 

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

Check whether fxy, and fyx  are equal or not. 

(c) Find the slope of the tangent at (3, 1, 1) to 
the curve of intersection of x = 3 and 
z=x2y-3xy2 + 1. 

(b) If fix, y) = 1/5  , 	show that 
x + y 

x —af + y —af = —1 	y), stating the results 

(c) If flx, y, z) = (cos x, sin y, tan z) and 
g(x, y, z) = (x - 3, y2  - 1, z2  - 1), then find 
fog. 

6. (a) Evaluate by reversing the order of 
integration : 

9 3 

sin (nx3  ) dx dy. 

Draw a sketch of the region of integration. 	6 

(b) Find the points (x, y) on the unit circle, at 
which the product xy is maximum or 
minimum. 4 

5. (a) Find the second Taylor polynomial of 
fix, y) = 1 + 3x2y - 4y3  at (1, 1). 

x1/4 + y 1/4 

ax ay 20 
used. 

4 

4 

4 

2 
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7. (a) State inverse function theorem. Apply this 
theorem to check the local invertibility of the 
function f : R2  R2  given by 

f(x, y) = (y cos x, x — y + 2) 

at the point (0, it). 	 4 

(b) Find the derivative of fTx) = ex in lc + x2 
using the concept of total derivative. 	 3 

(c) Find the values of a and b for which 

ae' + 	+ bx 
lim 

o 	1— cos x 

exists. 	 3 
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1. 	 Pi-i fca chzii ??Ri t 	3'rirR7 I 3174 

wfft 	f*tr4R I 	 10 

f(x, y, z) I x > 0, y > 0, z < 	R311 
3riff t I 

z = y/x* RIK 4W aliWERWazi t I 

T(x, y) = (ex', ex+Y) 	 TM' 

T :R2  -41t2  *Olt I 

Fr fix, y, z) = exYz, [0, 1] x [0, 1] x [0, 1] TR 

	t I 

P.T.O. 

lira 
(x, y) -÷ (0, 0) 

2 	2 x — y 
X2 + y2 aTii4TM Tei 



2. () I 1 14xy2z dx dy dz rTkR4-3 *2e47, 	 

D={(x,y,z) I 1.2c3,13r_.2,y_z_2y}. 	4 

(w) 	afW qi 	traT 	 
*74 wr 41,c.-iictpi *07 : 	 6 

3  
(i) 	

limx - 2x 
 

x-o3 

3.  

Jim 	x2  In 
-> - 

w2 4. 1)3  

x2  

T.(r ftwr-47 

	

3 	3 

	

3c 	
— 

y  <ift inn 	= O. t 
2 x-+0 x2  x + y2 

y 

0* I 5 

1.r0-11 4 *2t wirffrwrK -a 	cm 

Tff *ft% zit (x, 	ErtM 
2y 	4. 

5 
x2 +y2 

4.  zft u = x cos y, v 

4041 a(u ' v' w)  TM' 

= yez, w= sin xz t, T4 

Al, a& (2, 0, 7c13) TR 

I 

a(x, y, 

Vicbi 1014)-1 *If* 
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XY
5 

fx, y) = 
, (x, y)* (0, 0) 2 4 x + y 

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

qtq" ATAVik flEy  31R fyx 	e I 	4 

(T1) x= 3 a& z=x2y-3xy2 + 1*31% * 

	 (3, 1, 1) RK t.441kfai 	mquicii ii rc 
*trAgI 	 2 

5. () (1, 1) R fix, y) = 1 + 3x2y - 4y3 	facnti Zcht 

sltycc ill 	 4 

	

1/4 	1/4 

	

NO Irit gx, y) = x i/5 	"T i/5  , 	 wIgm f4) 
x + y 

trfturml 	aim; 7 formg 
of 	af 1 

ziR f(x, y, z) = (cos x, sin y, tan z) 
g(x, y, z) = (x - 3, y2  - 1, z2  - 1),W4 fog TM 
SRI 	 2 

6. M    TIT trik-44 crA 

**Ict)11 listrelictri *If*: 
9 3 

sin (iE3  ) dx dy. 

4 

(T) 

o ,[37 

5141 if -Nq 	efrilw I 

1.4) 1ff TR 	(x, y) 	*rf4R 	 
TipiLbo 137 -f4i4sis ZTT df-'44bo t I 	 4 
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7 . () 3tPdATT Treq 3T144 	WaR tfrg I 	 (0, 70 

ffx,y)=(ycosx,x-y+2)VIVP47 71 

f : R2  -+ R2 	P-TTP4 cicst)Huntioi 

Azr zu4k*trA I 	 4 

4cLui (To) ardWKAI -4t 3TMEtvit Fitt 

f(x) = ex In x + x2  VF ardWF7 Wid *PA I 	3 

	

(IT) a3 b*-k4111-4 	 c-R 

aex  + e' + bx 
lim 
x--> o 	1- cos x 

3Tf4rm 0 I 	 3 
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