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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

3E3 	Term-End Examination 

December, 2017 

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 from questions no. 2 to 7. Use of 
calculators is not allowed. 

1. State whether the following statements are true 

or false. Justify your answer. 	 5x2=10 

(a) (cos x)'" is an indeterminate form of 
type 00  as x tends to 0+ . 

(b) lim x  - 1 -1 
2x+3 3 

(c) If 

(d) 

is a homogeneous function. 

(e) The gradient of f(x, y) = x2  - xy + y2  at (1, 2) 
is (0, 3). 
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g:R2 
-411. and f:R ->R, then 

gof: R2  --> R. 

fix,= max. {2E, 
y x 



2. (a) Find the following limits : 	 5 

(i) Inn xl/(x - 1) 

x--÷1 +  

(ii) Urn 
x -+Tc/2 

tan 3x 
tan x 

(b) Using cylindrical coordinate, evaluate 

2 	- x2  

- x2  

4-x2  x2  - y2  

J. 	2 
X UZ UY (J.& 	5 

0 

2 x y (x, y) # (0, 0) 
x2 + y2 ' 

0, 	(x, y) = (0,1:), 

3. (a) If 

f(x, y) = 

show that f is not differentiable at (0, 0). 	5 

(b) Calculate the work done by 

F(x, y) = (2xy — x2, x + y2) in moving a 
particle along the curve C, formed by y = x2  

and y2  = x in the anticlockwise direction. 
Draw a suitable figure. 5 

4. (a) Find the Jacobian of 

F(x, y, z) = (x sin yz, 2z2 , 3xy) at (-1, 7c/2, 1). 

Also find the points where the Jacobian is 
zero. 	 3 
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(b) Evaluate the following integral by reversing 
its order of integration : 

9 3 

f f sin it x 3  dx dy 

0 j 

Sketch the region of integration. 	 4 

(c) Find the domain and range of 

y) = 16 - x2  - y2 . 

Briefly describe its level curves. 	 3 

5. (a) If u = xy + e3x, x = sin 2t, y = cos t 2, 

find du  using the chain rule. 
dt 

(b) Find the directional derivative of 

f(x, y) = e2' at (0, 1) in the direction 0 = ir/3. 

(c) Show that the equation x3  + y3  - 3xy - 4 = 0 
determines a function 4 around the point 
x = 2, such that 4.(2) = 2. Find ex). 

6. (a) Locate and classify the extreme points of the 
function f(x, y) = x3  + y3  - 3xy + 5. 

(b) Using double integration, find the area 
bounded by the parabola y = x2  and the line 
y = 2x + 3. Draw a suitable sketch. 

(c) Verify Euler's relation for u = sin -1 (x/y). 	2 
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7. (a) State Schwarz' theorem for the equality of 

mixed partial derivatives and use it to 

show that the mixed partial derivatives of 

f(x, y) = ex  cos y — g sin x are equal at a 

• point (x, y). 	 4 

(b) Let 

x, y) = 
(y—x)(1+  X2 )  

fK  

Find 

lim lim f(x, y)) and lim lim f(x, y)) 
x -> 0 y -> 	 y-0 x -* O 

Does the simultaneous limit of f exist as 
(x, y) --> (0, 0) ? Justify your answer. 	4 

(c) Check whether the function 

F(x, y) = (3x + y2, 3x2y + 5) is conservative. 	2 

(y+x)(1+y 2 ) 

MTE-07 	 4 



I IF.t.t. ..07 I 
1R TM 	ettitiswi 

xithiTt 

tITIZR, 2017 

ki%cw ti I ekti9t01 : 

: We R 

RIM : 2 Wri 
	

37141--d'AT 37.—W : 50 
(c.i : 70%) 

Z: 31F4 1 alftrif * I 37 	2g 7 ri A-8 WIT 

3—dT 420V / 40-35riej 3/-4-)7T et)(4 aryl* 
T-01 / 

	

1. el cmK f PHrtiRsio 	eRi zrr arem .  aTEr4 
z--AT 	*trA-R I 	 5x2=10 

(W) x* 0+  *4 IR (cos Om  3MR 00  
vtr tra 

x – 	–I 
NO um 

x-+00 2x + 3 3 

(TI) 7rft 
g : R2  R311( 	 gof:R2 —>R. 

= max. {-I, 11 	1:W4 t I 

(1, 2)7 fcx, y) = x2  — + y2 	mautai (0, 3) t I 

aftrizi 

(Er) 

(;) 

Y x 
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2. () PH 	r1,f n 	l4mcr Tff 4:1-* : 	 5 

(1) 	lim x i/(x 

x31+ 

(ii) 	lim 
tan  3x 

x ->n/2 tan x 

	feqfk TF 314T cht 	 PH 	rc1R d w 
	*rf*R : 	 5 

2 	2 - x - y 

x2 dz dy dx  

3. 

x2y  
(x, y) # (0, 0) 

x2 + y2 ' 

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

TA.  t31T-1R i* (0, 0) TIT f ard-*7-44:1 	t I 	5 

F(x, y) = (2xy - x2, x + y2) TT( q(1:1(44 

y=x2 3 y2  = x14 -44, 	C 34310F 
wrr 	.114 f4) 	 quiii *tl* I 

RI/ 61-11W I 	 5 

4. () (-1, t/2, 1) TR 

F(x, y, z) = (x sin yz, 2z2, 3xy) 

oict *iftRI 	refrs 141 Ta .  Alf4R 

,716 	-qL-PT ' 
	

3 

f(x, y) = 
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'W:1* 1"-raZ 

4oictri *If4R : 
9 3 

o ,137 

H+iIcb 1.1 	5141 	 4 

f(x, y) = 16 - x2  — y2 	"Off 3tt 

*tr4R I qti4) 	V114*1 4 aufq *ri*I 3 

5. () zIR u = xy + e3x, x t sin 2t, y =cos t2, 2 

rfi At1 14 	!la "Tff 
dt 	

*tr4R I 	 3 

R4II 0 = 	4 (0, 1) TR 	= ems' 

Rct-argw— Tff *tf4R I 	 4 

(TT) iteiTK 	ti4icntu1 x3  + y3  — 3xy - 4 = 0 "RR 

TTR R-S x = 2 * 3f Tiff W*iiiTa9 .  

Atriftff *1NR ftp* fOR (1)(2) = 2. ex) TM 
*ti* I 	 3 

, 6. (-) TM" f(x, y) = x3  + y3  — 3xy + 5 * 	 

*Mu et,t4, 	.441-F*21.NR I 	 4 

NO lac  	ctA 14 y = x2  AT 
lkifT y = 2x + 3 WU Tfit-44 51 	41 	altM TM' 

ti* I 701 	 -Nq 

61.. 	 4 

(Ti) u = sin-1  (x/y) 	 TiiiT well 

*tr4R 	 2 

ei sin n x3  dx dy 
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7. 	14a aTiRrw 	* rm. 740 
5r r 	tNR 	*04,1 	 me 111 cb( 

itaryi f(x, y) = ex  cos y - eY sin x* 

aTiRrw aT=4- 	(x, y)tIK VtrAT 	t I 	4 

(w) Trrg .46* 

(y + x)(1+ y2 ) •  

lira (Jim f(x, y)) 	lira lim f(x, y) 
x ->0 y--->0 	

) 
y-->0 x->0 

Wff AY1*I (x, y) 	(0, 0) t4 	TEIT f *21" 

aifi4m 	 ? 3ltr4 zw 
*tf4RI 	 4 

(TO Aw -4t14g tb--dq 

F(x, y) = (3x + y2, 3x2y + 5) *mil t Ter I 	2 

0c, y) = 
(y - x)(1+  x2 ) 

 f  
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