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BACHELOR'S DEGREE PROGRAMME (BDP) 

03401 
	Term-End Examination 

June, 2014 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 
questions out of the remaining questions no. 2 - 7. 
Calculators are not allowed. 

1. State whether the following statements are true 
or false. Give reasons for your answers. 	2x5=10 

(a) Domain of the sum function of g(x) = x sin 1  
y 

and f(x, y) = y sin 1  is 

{(x, y) : x 0 and y 01. 

(b) Gradient of the function f(x, y) = x2  + y2  is 
(2x, 2y). 

(c) If for a function f : R3 	R, all the partial 
derivatives f , f , f exist at a point (a, b, c), 

x y z 
then f is continuous at the point (a, b, c). 
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(d) The function F : B2 	B2 given by 
F(x, y) = (cos x, sin xy) is locally invertible at 

the point (Lt 2 
2 

(e) Every continuous function from B2  —> B is 
differentiable as well as integrable on R2. 

2. (a) Examine the following function for 
continuity at the origin : 

x 2y  

	

if 	x4  + y2  # 0 
f(x, y) = x4  + y2  

0 	if 	x = 0 = y 

r x  5 + y 5 

x2 + y2 1  

x  az + yLZ = 3 sin z cos z. 	 3 
ox ay 

(c) Integrate the function f(x, y, z) = 2x + y over 
the region W which is a hemisphere 
x2 + y2 + z2 4, x > O. 	 4 

3. (a) Find the minimum value of the function 
f(x, y) = x2  + y on 2x2  - 3y2  = 1. 	 5 

(b) Compute the double integral of the function 

- y2  over the rectangle [0, 1] x [0, 2]. 	3 

(c) Evaluate : 	 2 
2x + 3 cos x 

x-+ 
lim 	 

3x + 2 sin x 

(b) If z = tan-1  , then show that 
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xy 

IYI' 
y # 0 

4. (a) Find the level curves of the graph of which 
the function is the difference of two functions 
f and g where f(x, y) = 3x + 4y and 
g(x, y) = x — y. 	 2 

(b) Show that the following line integral is 
independent of path and hence evaluate it : 

(1, 2) 

(y2  + 3x2y) dx + (2xy + x3) dy. 5 

(0, 5) 

(c) Examine the function 

x, 	y = 0 

for differentiability at (1, 0). 	 3 

5. (a) Show that 

{(x,y)11x-515_7and ly-31 9}c 

{(x, y) I (x — 1)2  + (y 2)2 < 152) 
	

3 

(b) Find the surface area of the part of the 
surface, z = x2  + 2y that lies above the 
triangular region T in the xy-plane with the 
vertices (0, 0), (1, 0) and (1, 1). 	 4 

(c) Let f(x, y) = x2  + 2xy + y2  + x + y + 5. Is the 

Taylor polynomial T2(x, y) off at (1, 1) equal 

to Rx, y) ? 	 3 
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6. (a) State Young's theorem. Using Young's 
theorem, show that fxy(a, b) = fyx(a, b) at 

every point (a, b), where f is a polynomial 
function. Verify this result for the 
polynomial x3  + 2x2y + 5xy + 4x + 3y + 1. 	4 

(b) Does the chain rule for the following 
functions hold ? Check. 
x  = u2 + v2, y  = u + v, where u = z + w and 
v = 2zw. 	 4 

(c) Examine the existence of fog and gof and 
find, if they exist, for the functions 

ffx, y, z) = (x, y, z); g(x, y) = x sin y. 	2 

7. (a) Verify the Implicit Function Theorem for the 
equation xy — 3x2  + 2 = 0 at the point (1, 1). 	4 

(b) Evaluate : 	 3 

lm 
x-*O 2x 

(c) Let e = (1, 1, 0) and f = (0, 1, —1) and 
x=e +2f, y=2e—f.Find lx—yl, 12x+3y1 
and check the inequality 
1 x — y 1 	1 2x + 3y 1 . Is it true ? 

	
3 

5X 7X 
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1. -q-dT-4-R 	PH (1 t.sicl W2R Trr 	zrr aRr- r 	aTcr4 

	

ttr-A7I 	 2x5=10 

	

g(x) = x sin 1 3 ffx, y) = y sin 1 	Z4rf 

	

y 	 x 
1:5-0.4W3riff {(x,y):x*03tITy#0} .4 

NO TM" f(x, y) = x2 + y2  t1 mlutcil (2x, 2y)' I 

(ii) Th--eq f : E3 --> R 	 aTaTW 

f x y ,f ' z f 	1* -S (a, b, c) 	31PrM 

t, TA' f, 	(a, b, c) ift till 	t I 
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(ET) F(x, y) = (cos x, sin xy) giki Iii TRH 4)(1-1 

F : R2 	R2 	..7_t ) 	P.TTPW'ff 
(2 2 7 
	: 

oribliunel 	 t 

(;) R2  ---> 	 th-Fi .2TT 

R2  trt 	 ' 

2. () 	tr.( kficirei 	R.R 	RiRg th-07 

*Ctr7R : 

	

4x
2y 	Tit 	x4 + y2 0  

f(x, y) = • x4 +y 2 

0 	 x =0 = y 

z = tan-1  
(

X
5 + y5 \ 

3E
2 + y2 

T-41-4.13m 

x_az  + y az  = 3 sin z cos z. 	 3 
ax ay 

(TO Mq f(x, y, z) = 2x + y 	31-01 W q). f 
31.01--1. x2 + y2 + z2 4, x > 0 t, E11iloIrid 
SRI 	 4 

3. () 2x2  - 3y2  = 1 7 th-F9-  f(x, y) = x2  + y 
ITR 	*fr7R I 	 5 

(fff) 31PTff [0, 1] x [0, 2] 7 TF-eq x  I4 _ y2  ""T gch 

AT-A7 I 	 3 

(T) lim  2x + 3 cos x,fir i ctri  *W-A-R  I 	2 
x-* 3x+2sinx 
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4. 1:50R1 f3kg 	tiics) Lt)d-i * TrF 
TTR ashlTa.  *11-47 7--4k f(x, y) = 3x + 4y 

g(x, y) = x — y. 

(W) turF1 r+ 	-iriR litiT wilghM tr4-t-ciicm 
afii 414 c-R6 *kicni loicfri *Tr4R 

(1, 2) 

(y2  + 3x2y) dx + (2xy + x3) dy. ei 	 5 

(0, 5) 

(Tr) 	(1, 0) tR ard-*--etzraT 

f(x, 	= 
xy 

c*1 	1:5-03 

y # 0 

y = 0 

IYI 

W-A-R 3 

5.  () tar-4-R 

{(x,y) I ix-51 X 73  ly-31 

f(x, y) I (lc 	1)2  + (37 	2)2 < 1521 3 

(W) 711 z = x2  + 2y 	TEr WA' 	TN' 	Tff 
trr-A-R 

4 

kfltil (0, 0), (1, 0) 34( (1, 1) alrl  
xy-kvicm 	Dcbluflei i 	i T 	4,41 'PM t I 

(Tr) 	1:IT4 #1-NR f(x, y) = x2  + 2xy + y2  + x + y + 5. 
1T (1, 1) R f 

? 

AT14 T2(x, y), f(x, y) 

3 
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6. tNR ZiTT -sr4-4 tur-4-Rl 
3fc -F-4 (a, b) 7 f„y(a, b) = fy„(a, b), ,31e f 

tb--e4 t I ATfq 

x3 +2x2y+5xy+4x+3y+1 

* 	TEI triturigi 	41-N7 I 
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* 1Z,R tam 	 
Mal t? 	*'rr-A-R 

x=u2 + v2, y=u+v, Aeu=z+wa* 
v = 2zw. 	 4 

(TO PHRIRsid col*11L,fog3 gof * 
	tif-A7 A.{ eirc 	t, 	 trm 

: 
f(x, y, z) = (x, y, z); g(x, y) = x sin y 	 2 

7. -N3 (1, 1) 7 	chtui xy - 3x2  + 2 = 0* R-R 
31-PztEtb—eq 31- 4 tic-4-4iNct Qi-A7I 	 4 

'am 
5x _ ,-,x 

*114R 
x ,o 	2x 

(Tr) 14R 	e = (1, 1,0) atIT f= (0, 1, -1) * 
x=e+ 2f, y=2e-f. 	lx-YI, 12x+ 3YI 

In Atf-47 3 aTurgr*-T Ix - 	12x + 3y1 
1 Diurr-A7 11T 	 ? 

3 

3 
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