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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

'CDC 5D 
	December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(VVeightctge : 70%) 

Note : Question no. 1 is compulsory. Attempt any 

four questions out of the remaining. Use of 
calculators is not allowed. 

1. State whether the following statements are True 

or False. Justify your answers. 	 5x2=10 

(a) The function f : R2  —> R, given by 
f(x, y) = Ix! + I yl is differentiable at (2, 3). 

(b) The domain of f + g is R2  — 1(0, 0)1, where 

f(x, y) = x + 1 — and g(x, y) — 1 
y 	 x 

(c) The function f(x, y) = ex 2y is a homogeneous 
function. 

(d) The level curves of the function 

f(x, y) = —x are lines. 
y 
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(e) The function f : 1, 1] x [— 2, 2] 	R, 

defined by 

fix, = x, if y is rational 

= 0, if y is not rational 

is integrable. 

2. (a) Show that the limit of the function 

3x 3y  
fix, y) = 	does not exist x6 + 2y2 

as (x, y) —> (0, 0). 	 4 

(b) Locate and classify the stationary points of 

the function f(x, y) = 4xy — x4  — y4. 

(c) Show that the closed sphere with centre 

(2, 3, 7) and radius 10 in R3  is contained in 
the open cube 

P = {(x, y, z) : 1 — 21 <11, ly — 31 <11, 
lz — 71 <11). 	2 

3. (a) If 

flx, y,  z) = (ex, e2x + y, z  2),  

g(x, y, z) = (3x2, y2, 5x — z2) and F = fog, 

verify that 

th,  (1, 2, 1) = Jf (3, 4, 4) . Jg  (1, 2, 1). 	 5 

(b) Use cylindrical coordinates to find the 

volume of a solid region in R3  bounded above 
by the upper hemisphere of x 2  + y2  + z2  = 25, 
below by the plane z = 0, and on the sides by 

the cylinder x2  + y2  = 9. Draw a suitable 
sketch indicating the region. 5 
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4. (a) Check whether the function 

{
4x2y 

 f(x,  Y)  = 4x4  + y2  
0, 	(x, y) = (0, 0) 

is continuous at (0, 0) ? 
	

4 

(b) If RX, y) is a homogeneous function of degree 
n with continuous second order partial 
derivatives, show that fy  is a homogeneous 
function of degree n — 1. 

(c) Consider the equation 

F(x, y) = x5  + y5  — 16 xy3  — 1 = O. 

Using the Implicit function theorem, show 
that there exists a differential function g in a 
neighbourhood of 1 such that g(1) = 2 and 
F(g(y), y) = 0 in a neighbourhood of (2, 1). 

5. (a) Calculate the work done by the force F in 
moving a particle along the line segment 
from (2, 1) to (— 4, 2), if 
F(x, y) = (x2  + 4xy + 4y2, 2x2  + 8xy + 8y2). 	5 

(b) Evaluate 

119  _ x 2 

J in (1+ x2  + y ) dy dx 

0 
by reversing the order of integration. 	5 

(x, y) (0,0) 
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6. (a) Using Green's theorem, find the area of the 

triangle with vertices (1, 1), (4, 1) and (4, 9). 

(b) Find f.(0, 0) and fx(x, y), where (x, y) (0, 0) 

for the function 

f(x, y) = 

xy 3 
(x, y) # (0, 

(x, y) = (0, 

0) 

0), 

x2 + y2 ' 

0, 

if they exist. Is fx  continuous at (0, 0) ? 

7. (a) Evaluate : 	 4 

(i) 
1— cos x 

lim 	 
x 	sin x2  

(ii) ifin (tan x)Sin x 

x -> 0+  

(b) Determine whether the following maps are 

locally invertible at the given points. 	 4 

(i) F(x, y) = (Ow, in x) at (1, 4) 

(ii) F(x, y) = (2xy, x2  — y2) at (2, — 3) 

(c) 	If 

S= {X + - 0<x<1}, 
1 

2x 

give an upper bound and a lower bound of S. 2 
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1. Wffrfq f     RRT Tri 37-ART I WA 

drIt . 	fk IAR I 	 5x2=10 

() f(x, = I x 1 + 1Y 1 Tu tiftwfird 	 

f : R2  R, (2, 3) TIK 3r4Wa41T t I 

f + g 	361.  R2  - 1(0, 0)1 t, 

fix, y) = x + 1  3 g(x, y) = 1 . 

	

y 	 x 

(TI) '4>c1-1 fix, y) = exl2Y 'RW 	IFUR.  t 

(v) tbeq fx, y) = 	-RR 	 t I 
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(w) f(x, y) = x, eirc y TriA-4 
= o, tirq y trtz1 -Tef 

-gm Triteica.  IFFq.  f: [— 1, 1] x [— 2, 2] -*R 
tv-iiebo 	I 

2. () 

	

	I L 

(x, y) (0, 0)*4 th-F9 

ffx, y) =  	Tftgrr 	3TPrm Tei x6 + 2y2 
3x3y  

I 

"T' fix, y) = 4xy — x4  — y4  * 1:?raT 
1:16T 	 *AR I 

(TO) for4R 1i R3 -4 	 (2, 3, 7) 31k 	110 
a-rffr tilcr 4101, 	 13r9-  
P = {(x, y, z) : 1 — 21 <11, 1Y — 31 <11, 

4 31TREZ I 
	 I z — 71 <11} 

3. () zrft 
f(x, y,  z) = (ex, e2x + 3r, z + 2), 

g(x, y, z) = (3x2, y2, 5x — z2) 	F = fog, 

tictiaci *trA7 -1* 
JF (1, 2, 1) = Jf (3, 4, 4) . Jg  (1, 2, 1). 

W:IK 	atK x2  + y2  + z2  = 25* d4R 311-1-fflA- 
3tIK 	1 3fttA tigio z o A alIK 	 k-EF 

14-  .(1.-1 x2  + y2  = 9 tfit44 R3 * 149Tf1 5i 	i 

aTrzr-ffq 	 -14t464 	-srzhir cfAd, wff 

tl-NR I 51k1 i q41P i rMl i drag -Nq 
w477 I 
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4. () qfq *rNR 

foc, y) = 

"ft 14-1card WaR.  

4x2y 
(x, 	(0, 0) 4x4 + y2 	y)* 

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

(0, 0)7 

Tfik f(x, 

TiT le ? 4 

n'TFT 1 	th—eq tNkik 

(ii) 

facnti ciga 
itamf 
t I 

* aTiftrw 	 -q ticid t, 
fy  siM n — 1 	TF.1 wi iiitb—Mq 

ti&ficmui 

F(x, y) = x5  + y5  — 16 xy3  — 1 = 0 

#g* I awfvz theq 304 tkvirF -N 
3A4`41 4 wt:1 34w-et-et we-4 g T 3Trer.-cd 

-Nuk 	g(1) = 2 a* (2, 1) 36*4 

4 F(g(y), y) = 0. 

5. (2, 1) A (— 4, 2) 	IT 	* alto- ii 
WIT 	c7T4 4 i F 'grn 14)til ITzfr Wzi 
Act> 	*IN-R 'zIfk 

F(x, y) = (x2  + 4xy + 4y2, 2x2  + 8xy + 8y2). 

(W) 	 TIT 4 trit-4-A *T4 * 
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6. () 	304 'Wf 314)71 cbt4) 	(1, 1), (4, 1) 3* 

(4, 9) ciic 	 Tic *1177 I 	5 

(W) 

{ f(x, y) = x  2 4_ y2 ' 

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

'c 1iv fx(0, 0) at fx(x, y) Tff 0*, q-ei 
(x, y) # (0, 0), zif4 314)1 aTfi 	t I t ;Err 
fx, (0, 0) TR (idd -4 I 	 5 

xy3 
(x, y) # (0, 0) 

7. () cfri *INg : 

(i) 
1 - cos x 

lim   
x -> 0 sin x2  

4 

(ii) 	inn (tan x)sin 

x-30+  

Tff *rr-A-R 	 -Pi-iRifigo 
-5rrew -A-  i44114410: 	 7n. 	: 	 4 

(i) (1, 4)W F(x, y) = (ex', in x) 

(ii) (2, - 3) TR F(x, y) (2xy, x2  - y2) 

(TO 7fR 

S=2x 0<x<1}, 

ff4 S if 34 	tritin 3 -ftl;T 	1.T ffr-4-R I 	2 

MTE-07 
	

8 	 4,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

