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CD BACHELOR'S DEGREE PROGRAMME (BDP) 
Oki 
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CD 

December, 2012 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 
Weightage 70% 

Note : Q. no. 1 is compulsory. Attempt any four questions 

from the remaining. No calculators are allowed. 

1. 	State whether the following statements are true 
or false. Give reasons for your answers. 	5x2=10 

(a) The level curve of the paraboloid z = x2 + y2,  
passing through (3, 0, 9) is a parabola. 

(b) The function f(x, y) = x2  — y2  has a saddle 

point at (0, 0). 

(c) The region inside the unit circle in the first 
quadrant is a region of both Type I and 

Type II. 

(d) The set A = {x + 1  , 0 < x < is a 

bounded set in R. 

(e) The domain of the function f/ s, where 
f = x2  + y2  and g =2xy is R2 —{(0, 0)}. 
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du 
2. (a) Use chain rule to find —

dt 
if 5 

u= 
x — + y — +?, —, and x = et, y = e

t2 
y z x 

z  = et3  . Find its value at t =1. 

(b) Evaluate "fin  (x2  + y2  )d x dy , where D is 	5 

the region in the first quadrant between 
X2  + y2  =1 and X2  + y2  =4. 

3. (a) Reverse the order of integration and 	5 
integrate : 

21 
J .1 (X + y)2 dx dy 
oy 2 

(b) Show 	that 	the 	equation 5 
x5  + y5  —16x3y —1=0 determines a solution 
4:1 around the point x=1 such that (1)(1)=2. 
Find the first derivative of the solution and 
its value at (1, 2). 

4. (a) Show that (0, 0) is a stationary point of 	5 
z = (x2  + y2)cos(x + 2y). Is it local minimum 
or maximum ? Justify your answer. 
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(b) Find the work done by a Force F = (x2, — xy) 	5 

in moving a particle from (0, 0) to (1, 2) 
along the parabola y = 2x2  from (0, 0) to 

(1, 2). 

5. 	(a) (i) 	Evaluate the limit : 	 2+3=5 

in  s x — cosx 
hm 	 

x-*% x — % 

(ii) Find the value of t for which 

lim 
ex + to-x — 2x 

is finite. Find the 

6.  

(b) 

(a)  

(b)  

x—>o 	1 — 

value of that 

Find the second 
f(x, y)=exYcosx 

Find the volume 
and 	inside 	the 

0 .. z 	1. 

If 	f(x, y) = 

cosx 

limit. 

Taylor polynomial for 

about (0, Tr/2). 

below the plane z =1—y 
cylinder 	x2 + y2 =1, 

x sin-
1 
 + y sin-

1 
 , xy # 0 

x 	y { 0 
	 , xy = 0, 

5 

5 

5 

show that f is continuous at (0, 0). Find 
fx(0, 0), if it exists. 

MTE-07 	 3 	 P.T.O. 



7. 	(a) What are the domain and range of 	2 

f : R2—> R defined by f(x, y) = lnx + 
1  
—. 
Y 

(b) Evaluate frY  at a point (x, y) for the function 	4 
f defined by f(x, y)=xtan-ly. Using 
Schwarz's Theorem, evaluate fyx  at the point 
(x, y). 

(c) Let f be a function defined by 	 4 

f(x, y) - ( 	Ix1 	, 	IY1 	1 
(1 + lxi 1 + ly1 

Check whether the composition gof exists, 
where g : {(x, y) : x2 + y2  Ls. 4} -* R is defined 
by g(x, y) = xy. Find gof. 

MTE-07 	 4 



71.Z-11-07 

ri ch write al gtoi 

TNT,. 

qt-144sit, 2012 

.kr-WW 	 : 	1111  

71A1.-07 	41(11 

74727.  :2 Efu 	 arrE/Wffrf 3W : 50 
Tff 

 

WT 70%  

: 	X11 ae-q-aref 	wr#ft-T7w-Tr37-crj drH 40r4q / 

c/35c/e • WT T/V7T c;#7 ,? 	3.7577" 	 g/ 

1. 	 F-14-1 Fri d •Warffticzf 	ziT 31-TfM1 3PT4 

d7R. * chltui ffT.- R I 	 5x2=10 

(a) (3, 0, 9) 14 tp-R4 air; 	z=x2 +y2  

R-ash LItcirief t I 

(b) r f(x, y) = x2 - y2  f (0, 0) TR 	41°1 

I 

(c) err -crww 	14-177 -gkrr 

Ncbit - 	- II, q1 	11.  knit 	t I 

(d) T111-177 	
1 

A = {x + 	0 < x < 21, R 

trfcqZ k-Hicciq t I 

(e) 7-07 f/g 	mid R2 - ((0, 0)1 t, 	 f = x2 + y2  

3 g=2xy t I 
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2. (a) $,NT fTzITT 	--d—t-du 	 zirq 

y 	„-4 u= x 
— + — + z — 0-11T x =et, y=et2 3th 
y z x 

z = et t1 t=1 	TTIN 7Ild Wri77 

(b) ffin  (x2  + y2 )dxdy 	 .16 

D, x2 + y2 =1 3-th x2  + y2 = 4 	41=4 3T 2114 

.q12ftf #2Tv9-kw tl 

3. (a) 	P-1 4--Ircirtld 	snit 	'iRic i c 	5 

011 	14-11cbrcicf wIrA7 : 

2 1 
(x + y)2  dx dy 

0 % 

(b) fT 	ti 	41* t ul x5  + y5  — 16x3y — 1 = 0 A 	5 

-fq-• x=1 t 3MTEIM 	cl) 3T-r4T 	101 t 

fork 	= 2 t I 	39-M 3T-4-*-07 

711d 	3th (1, 2) TT dichl Trrff ift old 

4. (a) -kulTR 	 Rh (0, 0), z = (x2 + y2)cos(x +2y) 
	5 

RraT 	t i 	i7m-T2Trr--iTfir-PrEatzfrur--- 15V 

5 

5 
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(b) 4 	(clog y=2x2 * 	csi0 F= (x2, -xy) 
	5 

gi(1 (0, 0)A (1, 2)ct.) <tut M-1 	sTII 	 14 rchql 

Trzrf ct>14 	-wrr-A-R 

5. 	(a) 	(i) 	f-1 4-ircirtvf 	(-(4ict)-1 -1f77 : 	2+3=5 

sin x - cosx 

	

lim 	 
x - Tr/4  

(ii) t TAT 1:11-ff TIM TW-4R 	FKR 

li ex + to-x 

	

rn 	- 2x 
Trrth:Mt I 3TI NTh4I  

	

x->0 	1 - cosx 

-wr 	ift 71-ff 

(b) 	(0, Tr/2) TI7 f(x, y)=exYcosx 	tatzf brit 

f 711c1 .41-A7 I 

5 

6. (a) wid(-1 z=1-y 	3117 A79.  x2 +y2 =1, 	5 

0z5.1tatT 3Trzraff Tff V177 I 

(b) 	f (x, y) = 
x.1 + y sin-

1
, xy # 0 	5 

x 	y 

0 	 , xy = 0 

  

-a--4 -km-47 	f, (0, 0) TR 	 t I fx(0, 0) Wf 

qrq 	t 	qucr Vf-A7 
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7. 	(a) 	f (x, y) = lnx + —
1 

 gIki yFOTTftTU f : R2---> R 	2 

licf A Ilf(717 01-411 t ? 

(b) f(x, y) =xtan ly gRE LIRITIfErd Lbri-1 f 	r(-1 	4 

(x, y) 'TT fxy 	Ich-I 	I T4T-4 

sr4-4T gRI fF (x, y) 'TT fyx 	Vf--4R 

(c)   f 	 4 

f (x y)  _ 	lx1  
1 + Ix' ' 1 1+Ylly1) 

gR1 -crtirrfEru 	t I `Iliv4 V.177 	TIRPU 

gof 	31.frdTq 	7ff 

g : {(x, y) : x2  + y2  s 4} --> R, g(x, y) = xy gIkI 

(iTiftTff t I gof 	-.117-R I 
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