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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 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) The domain of the function 

2 
f(x, y) = 3x  ±  5Y  is R2  N{(0, 0)}. 

x - y 

1 

(b) (ln x)x -1  is in the 1' form as x —> 1. 

(c) The function 

F(x, y)  = (y2  + 2xy, x2  + 2yx) 

is conservative. 

=
- 
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(d) A function f(x, y) has all the directional 

derivatives at (a, b) implies that f is 

differentiable at (a, b). 

(e) The region between the parabolas y 2  = 4x 
and x2  = 4y is Type-II only. 

2. (a) Evaluate the following limits : 	 6 

(i) 

(ii) 

lim 
x 	0 

lim 
x 

ex - e-x  - 2x 

x - sin 

1  
(1 + - 

x 

x 

x 

(b) Find a pair of non-negative integers, whose 

sum is 70 and the product is maximum, 

using the method of Lagrange's multipliers. 4 

3. (a) Show that the simultaneous limit of the 

following functions exist at (0, 0) : 

	

x cos -1  + y cos -1 	xy 0 
f(x, y) = 	y 	x 

0, 	xy = 0 

(b) Evaluate 

f 4x2y dx + 2y dy , 

where C is the boundary of the rectangle 

with vertices (0, 0), (1, 0), (1, 2) and (0, 2) 

(i) by direct method 

(ii) by Green's theorem. 
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4. (a) Evaluate the following by converting to 

cylindrical coordinates : 	 5 

Hi dx dy dz, 
1+x2  +y 2  

w 
where 

W = {(x, y, z) : 1 	+ y2  3, 	z 

(b) Consider the function F(x, y) = 2x — In xy — y. 

Show that there exists a unique continuously 

differentiable function g defined by 

F(x, g(x)) = 0 in the neighbourhood of x = 2 

such that g(2) = 2 . Find g'(2). 	 3 

(c) Let x = e l  + 2e2  — 5e3 , y = 2e 1  + 4e2  + 9e3 , 

where e l , e2 , e3  are unit vectors in R 3. Find 

IxI and lyl• 	 2 

5. (a) State Schwarz theorem and verify Schwarz 

theorem for the following function at the 

point (0, 1) : 4 

f(x, y) = 2e 3Y cos x + ex sin 2y 

(b) Does the function F defined by 

F(x, y) = I x I + I y I have Taylor's expansion 

at the point (1, 1) ? If so, obtain the Taylor 

polynomial for this function at (1, 1). 	 4 

(c) For the transformation (r, 0) —> (x, y) given 

by x = r cos 0, y = r cos 0 + sin 0 (r 0), find 
a(r, 0) 	

2 
a(x, y) 
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6. (a) If 

1
x 2 v 2 

n- z = ta 1  - ' ' 
x + y i  

1 
then show that x 

z 
+ y—

az 2 
= - sin 2z. 	3 

ax 	ay  

(b) Suppose S and T are subsets of R 3, where S 
is the unit sphere with centre at the origin 
and T is the open cube 

T = {f(x, y, z) I - 1 < x < 1, - 1 < y < 1, 
- 1 < z < 1}. 

Which of the following is true ? Justify your 
answer. 

(i) S C T 

(ii) T C S 

(c) Locate and classify the stationary points of 
the function f(x, y) = 4xy + x 4  - y4 . 	 4 

7. (a) Find the volume of the solid S whose base in 
the xy-plane is the region bounded by 
y = 2 - x2  and y = x while the top is bounded 
by the plane z = x + 4. 5 

(b) Let w(x, y) = x2y, where x(u, v) = uv and 

y(u, v) = u2v3 . Find aw — 	 5 
5v 

(i) by expressing the composite function in 
terms of u and v and taking partial 
derivatives. 

(ii) by using the chain rule. 
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1.  	PIHRIRVI 	Hre/ ZIT 37-17 .  3174 

	 trkT 4 c1 	 3TR% zfT Slc4-jcWul 	 5x2=10 

() 

3x 2  + 5y 	• 	2 
f(X, y) = 	 T Sic R N f(0, 0)) t I 

x — y 

1 

x -4 1 614 zrt (in x)x-1 , 1- m.hik 	61411 I 

(IT) tF—d-4 F(x, y) = (y2  + 2xy, x2  + 2yx)*4-ft t I 

MTE-07 
	

5 	 P.T.O. 



(Er ) 

	

(a, b) tri '410-1 f(x, y) 	741 1-3T-4-*--  

(a, b) .7 f 	 Rf 	t I 

LItciriq y2  = 4x 31-1T X2  = 4y 	 -5r-Or 

*-4a-  sp.bi*-Hr 	t 

2. (") 1 -14-1 	(.1c1  	trrA7 : 	6 

(i) 	lim 
x -> 

. 

ex  - e -x  - 2x 

x - sin x 

3. 

1+ — 
x-.0 	X i  

4 

-ttdT 71-4 
144-1 	vcr 

N 

trrA7 -Duwr 713rchF 70 3T t Itufricho 

tur-47 (0, 0)7 1H 	tgo tb-m- 	pfd,, 

= 

4 44-ir 

f(x 	) , y 

t: 

x cos —
1 

+ y cos —
1 

' 	xy 	0 
x 

(i) 

0, 	xy = 0 

clr 	(ii) 	314z1 	it 

4x2y dx + 2y dy 	I ch'iAT-47, 

C, (0, 0), (1, 0), (1, 2) 3 Z (0, 2) '4T4t 

3Trzid At 44-11 t I 
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	 f-Rtia.)-1 A tiRaRi 
	WA7 	 5 ii 

z 

 1 + x2  +y 2  
w 

dx dy dz, 

5. 

ssw 

W = {(x, y, z) : 1 Vx 2  + y2  s' 3, 1 < z < 

1- 9i F(x, y) = 2x — In xy — y 	I it 
x=2 30-47E A F(x, g(x)) = 0 qRI tifriTT9ff 

3e414 kito: 314Te4fizr 	i g  f3iPE 

	 NEk 1 	i g(2) = . g'(2) 711(1 *irA7 I 	3 

(TO ITF #rD7 

x = e l  + 2e2  — 5e3 , y = 2e 1  + 4e2  + 9e3, s.3.W el , 

e2 , e3, R3 	1:11471.  t I Ix' 	I Y 	11d  
7I 	 2 

Yql Ai zr 	tr-A73 	RiEs (0, 1) tET 

(gcr TF-d9. 	Cot; 	N4q 	(ice41 Lid 

: 	 4 

f(x, y) = 2e 3Y cos x + ex sin 2y 

TE11 F(x, y) = Ixl + ly1 	 Tiftwitm IFFR-  F 

fq3 (1, 1) Al ?.Mt smk 	? .zE 	 t, 
t (1, 1)7K TEE tnci-r 	?.ok 4qcr-q31-r7r1- I 	4 

x = r cos 0, y = r cos 0 + sin 0 (r 0) go. -r-‹ 

(r, 0) —> (x, y) 	ro a(r' e)  vci 
a(x, y) 

4. 
	

() 

(u) 

MTE-07 
	

7 	 P.T.O. 



i v 2 
6. () 	z= tan-1  - 	 

x + y 

F 	x a  + y = —1  sin 2z. 	3 
ax 	ay 2 

1TR -407 S Si t T, R3 	34it -cq4F t, ,46 
S To.-f4stTi 4).- 	 t3 Tfdp.  

IzR 

T = {f(x, y, z) - 1 < x < 1, - 1 < y < 1, 
- 1 < z < 1} 

t I rq.) PIHRIRgo 	 tiC41 t 
310 .i7R 4=r 3-R*i-r-A7 

(i) s c T 

(ii) T C S 

	

(7) 14)0-1 f(x, y) = 4xy + x4  - y4 * 16V 	tl-dT 

7. () 17qt-t-rci S TAT 3111r 	 -DTrwr 3TRITT 

y = 2 - x2  at y = x giki trft—oz 
*41.  t, crff wrr z = x + 4 gRI 
tritqz t 

1:1F - 1177 w(x, y) = x`
„ 	 
y, ,111 x(u, v) = uv 311-T 

y(u, v) = u2v3  I =Tv  VC1 
av 

(i) u 3 	v i trql 	 cello ef. - 
 31-1T aTifqr- 

(ii) ;tuff( 	 

4 

5 

5 
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