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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 2020 

MTE-07 : ADVANCED CALCULUS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (i) Question No. 1 is compulsory. 

(ii) Attempt any four questions fro 

Question No. 2 to 7. 

(iii) Use of calculators is not allowed. 

1. State whether the following statements are 

true or false. Give reasons for your answers in 

the form of a short proof or a counter-example : 

(a) The function f o g exists for the functions 
f and g defined by : 	 2 

f (t) = sin t, t E R; 

g 	= x2 + 5xy  + y2 (x,  € R2 

P. T. O. 
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(b) lira tan x = - co . 
R x4- 
2 

(c) The function : 

f :R2  - {(x, y) I y = 0 or y = 5x} R 

defined by : 

2 

x2  - 3xy  
f;(x, Y) = y2  _ by  

is a homogeneous function. 	 2 

(d) If f is a real-valued continuous 

function defined over the rectangle 

D = [0, 1] x [1, 2], then : 	 2 

f(x, y) dx dy = g[tf(x,y)dxidy 

(e) The function f : R3  R, defined by : 2 

f(x, y, z) = x2  + anz 

is differentiable everywhere on R 3 . 

2. (a) Check the continuity of the function : 	4 

f : R2  R 
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at (0, 0), where f is defined by : 

(1) f(x, y) = e2x+.Y + tan x 

{ 3x2y 
(ii) 	

. 
0 f(x, y) = x2 + y2 , if (x,  Y) 0 (0, 0) 

3 , if (xe ..Y) = (0, 0) 

(13) Let : 

D = {(x, y) I x > 0, y > 0}. 

Consider two functions f and g from D to 
defined by : 

f(x, y) = ln x - in y 

and g(x, y) = x2 + 

2xy 

Show that the necessary condition for 

functional dependence of f and g is 
satisfied. Also find a functional relation 

between f and g. 	 4 

(c) Calculate : 	
2 

3x2  + 4 lizn 
E,x4 4.2 + 

P. T. O. 
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3. (a) Find the domain and range of the function 

f, defined by : 	 2 

f(x, y,z) - 	;x,y,z E R 
2y - 3z 

(b) Find two level curves of the function : 	3 

f : R2  -> R 

defined by : 

f(x, y) = 4x2  + 16y2  + 8 

Draw their rough sketches. 

(c) Show that the value of the integral . 	5 

fe  [(x2  + 3y) dx + (5x - 3y2) dy] 

gwhere C is the ellipse a2- L2 
 b2 
=1 is twice 

the area enclosed by C. 

4. (a) Let f : R3  -+ R be a function defined by : 

f(x, y,z) =lx + 2y + zi 

Show that f is not differentiable at the 

point (1, -1, 1). 	 4 
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(b) 	 3 

0 Z = .x3  y + oy4 
 

where x = sin 2t 

and 	y = cos2 t 

find dz 	
by using the chain rule. 

dt =0  

(c) Find the second Taylor polynomial of : 3 

fix, 31) = xy + 3312  - 2  

at (1, 2). 

5. (a) Find the mass of an object, which is in the 

form of a sphere of radius VE cm, centered 

at the origin. The density at any point is 

given to be the constant 2. 	 5 

(b) Show that the fiinction : 

f R2 

given by : 

f (x, y) = (xy 3  + 1,x2  + y2) 

is not invertible. Further, check whether it 

is locally invertible at the point (2, 1). 	5 

P. T. O. 
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6. (a) Find the surface area of the part of the 

sphere : 	 5 

x2  + y2  + z2  = 9 

lying above the ellipse : 

x2 y2 
- - =1. 
4 9 

(b) Let f : R3  -> R be a function defined by : 

2 

1 	1 	1 
f(x,y, z) - - x- 1 y - 1 ± z - 

0; 

;x 1,y =1,z 1 

otherwise 

Calculate f. (1, 1, 1). 

(c) Evaluate : 

x cos  x - sin x bra' 
x-,o x2  sin x 

7. (a) Apply Young's theorem to justify that : 

1;7 (1,1) = fyx (1, 1) 

for the function f : R2  -÷ R, defined by : 3 

f(x, y) = Ix + yl. 



(d) Verify Euler's relation for : 

= tall  X * 0 
X 
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(b) Show that : 	

2 

• UM (IX1 + 1) = 00 
X-000 

(c) Check whether the function : 

f : R2  R, 

defined by : 

3 

f (x y)= x + y sin x 

has extreraum at any point in the domain 
off. 

P. T. O. 
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1. murk fw 114 	1&4ad w29 Tim * W 

wart 3j%j 	sicevstut 1R,tu aiciA diti 

atom( ? 

(w) f (t)= sin t, t e R; g (x, y) = x2  + 5xy +y2 , 

(x, y) E R2  ART Lirourqd th-R9I f at{ g * 

ThR 'WM f o g aTFRTM tdI 

OE lin tan x = --oo 

2 

_ 3 x2 	,,,„ 
f(x, y) = 	4 4 tlil 	th—d-4 y2 _ 5yx  

f : R2  - {(x,y) I y = ()my = 5x} -> It 

	

ti4it4lcf ird9. 	 2 

(ET ). f, aIRM D = [0, 1] x [1, 2] 'ER letillfi(d 

alto cm) 	Iltff 1:FM t, 	: 2 

SSD  f(x, y)dx dy = 11:21[ I0  f(x, y)dx]dy 

f(x, y, z) = x3  + enz 	j 1:1rt9TIVEM tticti 

f : R3  R, R3  'tit tick 3TWM4ir t I 

(w ) 

P. T. O. 
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2. (W) (0, 0) Ti trffi f : R2  —> R 

4 

Wei f 	cri isni A 41i'HIrtld 	: 

(i) f(x, y) = e2x+Y + tan x 

3x2y  
2  ' 

1:1* (x,  y) * (0 0) 
(ii) f(x, y) = x 2  + y 	' 	' 

3, 	Trk (x, y) = (0,0) 
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TigTZ cht 	f aft * *-4 tritir ch 

(11 ) ara 	3x2  +  4 
x-+co 5x4  + 722  +1 

VI 14 (ere MCiVr4q1 2 

3. (V) f(x, y,z) = 
 2y — 3z 	
x, y, z e RRt  

oil act TEM f 4 311ff 	lirtfR vrff 

mtr-AR►  

030 f(x, y) = 4x2  + 16y2  + 8 WO Yrt 	H1rq 

	

MTH - f : R2  it 	Rri 	wff 

garvito  zwi per: win% 

(70 stmt.( f 	rT 

fe [(r2 + 3y) (ix + (5x — 3y2)dy] 

C sera kigcb-m 	*, 

2 
wd c Sip + ?if  = *1 

P. T. 0. 

3 
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4. (w) 	*FAR : 	 4 

f : R2  -± R 

f(ic, y, z) = + 2y + zl 

gRI 4 	Tsr-W 4)04 fl 	i firl 

(1, -1, i) to f aTWM9111 	tl 

	

OE 	: 

z = x3  y + 3xy4  

7-41 	x = sin 2t 

y = cos2  t 

sit I1 iffz17 	dz 1 	wd 
at t=o 

Op (1, 2) TR f(x, y) = xy + 3y2  — 2 WI tthz1 

Grit nis wa al 	 3 
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5. (V) 10 	qi tri ctlf-cd rA,Nr VE At. * 711a.  

	

*   Wff 

VINT chti 	 TIT ?<Err lizit Trim 

eiT4i 2 *I 	 5 

(gf) sigi41( 	: 

f (x, = (xy3  + 1,x2  + y2 ) 

fgzii irci trow 1 : R2  -.4 R oystol aq 

9-61 alP1 'A% WAR fw Azrt   

(2. 1) vi fl tzuichd: cat-shiluilcr tI 

6. (V) sl 	qd : 

X2 y2 

4 9 
- - = 1 

"XtR Miff 	 + y2  + z2  = 9 * 

CFI vr tita 4-4wm 'gm.  al 

P. T. O. 
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(V) TS 	f tit3  R : 

1 + 1 	1 
+ — •x=ly#1z=1 fix, y, x) = x- 1 y- 1 z - 1' 	' 	' 1 
0; 	SPRIT 

V0 Vrtwirgd th—dff tl fx, (1, 1, 1) 

Lifict)R1 

(n) lira  x cos  x - sin  x 	iiroom 	3  
x-oo 	x2  sin x 

7• (W) zITT TIAzi 	-aftz cblrlitt 

f (x, y)= Ix + yl 

	 tre f : R2  R * firq 

= fyx (1,1) I 	 3 

(Ig) iktgiw fi : 	 2 

Oxl +1) = co 
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(7) wiwi t 	i aziT f(x, y) =x+ysinx 

	

Lirtliirticr Lticri f : R2  --+ R 	f 

Afd -4 *14 	*dr 	3 

CEO z = tan Z. , x * 0 *  cal 31i~iMt -tiT x 

ticgiricf al 	 2 

MTE-07 
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