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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

	

— 	December, 2019 

ELECTIVE COURSE : MATHEMATICS 
MTE-07 : ADVANCED CALCULUS 

	

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt any 

four questions out of the remaining questions. Use 

of calculators is not allowed. 

1. State whether the following statements are 

true or false. Give a short proof or a 

counter-example in support of your answer. 5x2=10 

(a) lira 	
1 

x -o3 1 -cosx 

(b) For the function f : R2  -÷ R, defined by 

ftx, y) = 1 - x2  + y2, the point (0, 0) is a 
stationary point. 

(c) If f and g are two real-valued functions of 

two variables such that 
a(f + g)

exists at 
Ox 

af  (a, b), then both 	and 
af 
— exist at (a, b). 

ax 	ay 
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(d) The region between the parabolas y = x 2  and 
x = y2  is of both Type-I and Type-H. 

(e) The function fix, y) = sin (x 2  + y2) is a 
homogeneous function of x and y. 

2. (a) Evaluate the following limits : 

(i)
inn sin  ( 2 )  ± 3 + 5x 
x->. 	x ) 5 - 7x 

(ii) lim (cos x) lix 
 x 413 

(b) Find the mass of the solid in the first octant 

which is bounded above by the surface 
z = 4 - y2  and on the right by x 2  = y. The 
density function is 6(x, y, z) = xy. 

3. (a) State the inverse function theorem for 

3 variables. Use the theorem to show that 
the function F ; R3  -, R3  such that 
F(x, y, z) = (x3y, sin xz, z2) has a local 
inverse F -1  which is continuously 
differentiable at (0, sin 2, 1). 

(b) Show that the function fix, y) = tan -1  , 

x m 0 	is 	continuously differentiable 
everywhere in its domain. 

(c) Find two level curves of the function 

2x + 3y  
f(x, y) - 	, x y 

x - y 

and sketch them. 

5 

4 

3 

3 
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4. (a) Let x = e l  + e2  — 2e3, y = 2e i  — e2  + e3, where 

el, e2, e3  are unit vectors. Find I x + 2y I . 

Check whether x + 2y is in the sphere 

R3  : I z—al < 5}, where a = (1, 1, 2). 	3 

(b) Let 	f(x, y) = x2  — 4xy + 5y2 . 	Find 	the 

directional derivative of f at (1, 2) in the 

direction 	 3 
6 

(c) Expand x2  + 3y — 2 in powers of (x — 1) and 

(y + 2). 	 4 
(4,1/2) 

5. (a) Show that 1  2x sin Icy dx + Ex2  cos my dy 

(3, 3/2) 

is independent of path and evaluate it. 

(b) Find the slope of the tangent at the point 
(0, 2, 12) to the curve of intersection of the 

plane y = 2 and the surface z = 2x 2  + 3y2 . 	2 

(c) Find the domain and range of the function 

f(x, y) = 4 — x2  — y2 . 	 2 

6. (a) Find the second order partial derivatives of 
the function f(x, y) = x3  + x2y3  — 2y2 . 	 3 

(b) Show that the following functions are 
functionally dependent on the domain 
]0,Tc[x R: 

f(x, y) = eY sin2  x, g(x, y) = y + 2 ln sin x 	4 

(c) Evaluate the integral if(x — 3y 2  ) dx dy, 

where D = {(x, y) : 5, 	2, 1 	2}. 	3 
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7. (a) If u = x4y y2z3, where x = r s et, y = r s 2  e t 
au and z = r2s sin t, find the value of — , when 
as 

r=2, s=1, t=0. 	 6 

(b) Find the repeated limits of the following 
function at (0, 0) and check whether they are 
equal or not. 

x y) = (y – 3x) (2 + x 2 ) f(,  
(2y + x)(1+ y2 ) 

Further check whether the simultaneous 
limits exist. 	 4 

MTE-07 	 4 



1sr.it.i.-07 I 

1RTM IMRE cm so44 

(1.t.t.) 

nia trfran 

P4F1W, 2019 

trwrw ariirwR : Trfku 

71:Lai-in :7m m-RR 

WM:2 WO. 	 37-iir*WV aiW : 50 

: 70%) 

Tin RR4. 1 3114717 I* W17 if f*q4.  WNW 

3W7 Mg.  / acyckil *NO/ ,1541 Nig* q rt 

1. Gicm fi 1 	4lrlRvor W RR?' t ITT alFrSI I 3174 

ZWK TIW 	dWirrt errUrdicWur efrR I 

lira 	
1  

li 	
 

x a0 	
= 

1-cosx 

(a) f(x, y) = 1- X2  + y2  bra trftwlita.  TF-dq.  
f:R2 .-affiR14-s(0,0)RraTitst 

('+T) zrft f t gt acl 	l t aRcifda)-zrrq req.  

	it7 a(f. g)  W.  (a, b) trt 371 I-R t, 

Of at Of 
W.  (a, b) 3TIP1M t I 

5x2=10 
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(1:0 lic4F4 y = X2  afrt x = y2 * t9. 	N kr srwrK-i 
mcw-H, 	t 

(W) 119.  flx, y) = sin (x2  + y2), x 37fi y 

th—dq t I 

2. () PHIMRad iftiTr34 	itre41ctri tft7 : 

(i) lim 
sin  (2) ±  3 + 5x 

x.) 5 - 7x 

(ii) lira (cos x) lix  
x -> 

(w) srePT 3rzhcr-  4 441 ERT-t-N  	!rd 
Wig 7)-  3,4( 	= 4 - y2  a& ". 
x2 = y 4tritort I 14-icci th-Fq 5(x, y, z) = xy 

5 

3. () 3'911* 	m 	tnti-1 344 	tr77 

A iARTt&i 

F(x, y, z) = (x3y, sin 3[2, z2 ) 

TiT 	 IFFR' F : R3  -> R3 	t-21 el 
311W-0)TI F 1 	3TPFM 	t qi (0, sin 2, 1) 

Vi eiati: 3NTF-44 

tur-47 	Ibtefri f(x, y) = tan-1 Y  X — 	# 0 3.1T4 
X  sr k 4 Bt Had:awth-etzt 

th—M9' 

4 

3 

2x + 3y 
gx, y)= 	,x*y 

x - y 
t PR 	wrff *11-A7 

cmi*g I 
	 "kq t 

3 
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4. 	1114 #1.1* x = e i  + e2  — 2e3 , y = 2ei  — e2  + e3 , 

7et el , e2 , eg mem,  kiRr t I lx + 23'1 Trff 
*ffi'4R 1 7ta *PAR % azrr x +2 y, 1 
ix E R3  : I z—al < 514t, qta=(1, 1,2). 	3 

14F #1141  Rx, y) = x2  — 4xy + 5y2  I* 4 

(1, 2) TR f*T 1-$ 3T-4*-07 Wff 41.N7 I 	3 

(TO (x — 1)* (y + 2) t 1Ziffil ei x2  + 3y — 2 WI AIR 

AWAR I 	 4 

(4,1/2) 

6. () *TR i*f 2x sin my dx + inc2  cos my dy 

(3, 3/2) 

1121 i tied t 3t 1+14)1 tructrrO* 1 	6 

1.141ck4 y = 2 * TN z = 2x2  + 3y2  i 

taq-cisbl % 1-S (0, 2, 12) Vi FT41311 tt 

swurffr WM' *1%R I 	 2 

(TO th—d3 f(x, y) = 4 — x2  — y2  *T NM * *ER Tff 

tr-A7 I 	 2 

6. 
() 

t1c14 f(X, y) = x3  + x2y3  — 2y2  * td=f4 ch 	fa 
aTiftr-  314-+--d7 fl tri* I 	 3 

0=0 R1377 i* 4-ii-CiRsid treq N ]0, id x R Ti 
knorho: al-Ora-  # : 

RX, y) = Or sin2  x, g(x, y) = y + 2 In sin x 4 

tiliicbc4 if (x — 3y 2 )dx dy*T irichi *07, 

D 

761D= (x,y):0 	“21. 	 3 
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7. () zift u = X4Y Y2Z3 , 'le X = r s et, y = r s2  e- t 

z = r2s sin t, 	au 	1 	*ri4R, 

74r=2, s=1, t=Ot I 

(130 (0, 0) TR AHRiRgrf 9)04 iF(T-Iff 41-11c; Tff 

‘q-k tra 1:11:174 zfl-Tef I 

fix, y)= 
(y - 3x) (2 + x 2 ) 

(2y+x)(1+y 2 ) 

**id, au4, q-r'w 411-4R 	yrcr-q, 4tm 
zrr we I 

6 

4 
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