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07545 
	June, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-07 : ADVANCED CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 

(VVeightage : 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) If f(x) = 1/x and g(x) = tan x, then the 
domain of f + g is R — {0}. 

(b) The set 

 

0 < x < 1.} 

is bounded above. 

(c) The function 
(x4 _ 2y4 

fix, y) = tan 	 
2 x + y2 

is a homogeneous function of degree 2. 
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(i) 	lim 
x-->0 	2x 3 

3sinx-x 

(d) The function f(x, y) = (2x + y3 , 3xy2  + 8) is a 
conservative function. 

(e) If u(x, y) = x sin y and v(x, y) = x cos y, 
then u and v are functionally dependent on 
the domain D = ((x, y) I x > 01. 

2. (a) Evaluate : 

(ii) 	inn (sin x)sin x 

x 0+  

(b) Locate and classify the stationary points of 
the function 

f(x,  y) = x2 + y2 — 6xy + 6x + 3y - 4. 	 3 

(c) If f(x, y, z) = x + y + z and g(x) = 2x, do fog 
and gof exist ? Give reasons. 	 2 

3. (a) Find the minimum value of the function 

f(x, y) = x2  + 2y2  on the circle x2  + y2  = 1. 

(b) Evaluate 

f 2  cos(x i 	+ y2 + 2 2)3/2 dx dy dz  , 

W 

where W is bounded by the sphere 

x2  + y2  + z2  = 25. 5 

MTE-07 	 2 



4. (a) If u = in-1 (x2 + y2)1"5, ) 	show that 
au 	au 2 tanu. 	 4 x—+y—=- 
ax 	ay 5 

(b) If 
e = (2, 1), f = (1, -1) and g = (-1, 3), 
find 1 x- y 1 and 1 x+ 2y 1, where 
x=e+2f+g, y=-e-f+3g. 

(c) Let 
xy 

" 
f(x, = Y  

0, 	if y = 0 

Show that fy(1, 0) does not exist. 

5. (a) Check if the following integrals are 
independent of path and evaluate the 
path-independent integrals : 

(1, 2) (i) sle 	(2xeY + y) dx + (x 2eY + x - 2y) dy 

5 

(0, 0) 

(2, 2) 

(ii) 	(x sin xy + y cos xy) dx + (x 2  cos xy) dy 

(1, 1) 

(b) Find the second order Taylor polynominal of 
f(x, y) = sin xy about the point (1, n/2). 	3 

(c) Let fix, y) = 2x + 3y and g(x, y) = x - 2y. 
Then find the level curves of f - g and also 
find their slopes. 	 2 
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6. (a) Find the surface area of the portion of the 

paraboloid z = 25 - x2  - y2, which lies above 

the xy-plane. 6 

(b) Find the two repeated limits of the function 

y - x 1 + x2  
f(x, y) =     at (0, 0). 

y + x 1+ y 2  

Does the simultaneous limit f exist as 

(x, y) -> (0, 0) ? Explain. 	 4 

7. (a) Let 

f: R2 - R, f(x, y) = 0, if either x = 0 or y = 0 

= 1, otherwise. 

(i) Show that f is not continuous at (0, 0). 

(ii) Find the directional derivative of f in 

the direction 8 = n/4 at (0, 0), if it 

exists. 

a(x, y,  z) 
 a(r, 0, z) 

x = r cos 0, y = r sin 0 and z = z at the 

point (5, -It 3) 
2 ' 

(c) ' Integrate gx, y) = x 4  + y2  over the region 
bounded by y = x, y = 2x and x = 2. 	 3 

(b) Calculate the Jacobian for 

5 

2 
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1. WffT-4.R 	P1-1rMtsin 	RFT t 7fT 3TARI I 3174 

	

drlt . *t1:14R I 	 5x2=10 

() eirq f(x) = 1/x 311K g(x) = tan x,cTf f + g 

Triff R — {0} t I 

tt-citi 

s= fx + — 
x 

0 < x <1} 

3T4Ra4d 

(T) 1:5-07 

lx4 _ 2y4 
f(x, y) = tan 	 2 	2 x + y 

ITM 2 alcii 	t.1 1-1t111 c t I 
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T5—e4 f(x, y) = (2x + y 3, 3xy2  + 8) l *aft 
1F-eq 

( 7) 7ft u(x, y) = x sin y 311T v(x, y) = x cos y, 

u alt{ v 'Off D = {(x, y) I x > 0} 	14)0Pcbd: 
aTrfkff 

2. () 
ite-04 	*P47 : 	 5 

3  sin x — x 

x-->0 	2x3  

hill  (sin x)sin  x 

x-->0+  

(Tif) 1FF9' 

f(x, y) = x2  + y2  — 6xy + 6x + 3y — 4 

	3t1T 3wri-t7 tr-A-7 I 3 

(Ti) TE{T TF79.  f(x, y, z) = x + y + z 3 g(x) = 2x* 

c.,-R fog 3* gof f3Tri 	?3 	.3rIk 

1)101 tiA7 I 	 2 

3. (T) 19.  x2  + y2  = 1 TIT 	f(x, y) = x2  + 2y2  
1-4Pr-di:r grrq 	4)-F-A7i 	 5 

fficos (x2 +y 2  +22)3/2 dx dy dz  

TT 4.01.41-i trr-A7, \sw 

W i)c; x2  + y2  + z2  = 25 giii Trfk—oz t 
	

5 
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4. () 	iR 

u = sin-1  (x2  + y2)1/5 ,c 1 
au 

x — + y 
ax 

au 	
2 tan u — = — 

ay 	5 
4 

NO 7r 
e = (2, 1), f = (1, —1) 	g = (-1, 

lx — Yla& lx+2y1Tff*A.R, 

3), W4 

*x=e+2f+g, y=-e-f+3g. 3 

(TO Irrq #11-4R 

f(x, y) = 
xy 

ify#0 
Y 
0, 	if y = 0 

tuiri7 i% fy(1, 0)W 33Pf .  ..igT di 	I 

5. () q% *I-NR -% w PHIZirtsio kiiimci 72T (-11c170-1 

AK q)-  tr4 -clici744 # d-Iml Areii.fri*I-NR : 	5 

.1.(1, 2) 
(i) (2xeY + y) dx + (x 2eY + x - 2y) dy 

(0, 0) 

je(2, 2) 
(ii) (x sin xy + y cos xy) dx + (x 2  cos xy) dy 

(1, 1) 

(13) 1 	Gfrs (1, 7c/2) * rl 	 'b 1-i f(x, y) = sin xy 

1-ezi cb)P. 	wa.rr-A-R 
	

3 

(TI) -grn. #ti.77 f(x, y) = 2x + 3y 3-11T 

g(x, y) = x - 2y t I -ffq f - g RfT 

	 uauliKr 	Atr-- 	 2 
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6. () 	 z = 25 — x2  — y2 	311 W
tlIRIcref-4-Wa 	-t-r-A-R 	xy..kfildo 

t 
N) (0, 0)7 4bo-1 

y—x 1 + x 2  
f(x' = y+x 1 +y2 

A).  t T4TTIff 	 Ta.  *P-4 I ;ElT 

(x, y) --> (0, 0) 	 A f *t 	 4-11 

31.P1 	? TER:a Alf-4R 

7. () 1:17 #tr-A7 

f : R2  --> R, f(x, y) = 0, i1 	 x 0 7fT y = 0 
= 1, 3Tra1T I 

(i) tuTF -k (0, 0)7T f tidd -let I 

(ii) (0, 0) tfT 0 = n/4 	RqII 4 f 
Ret,-3T- 	711d Afir-A-R, 	t-ict>1 

t 1 

(w) x = r cos 0, y = r sin 0, z = z 

(5, a, 3) tf< 	tsm-I a(x' 37 '  z)  4Rch 	 rrld 2 	 0(r, 0, z) 
SRI 

(7) y = x, y = 2x 	x = 2 A tritoz 	 
f(x, y) = x4  + y2 .0 (-1 4-IlchiCicl tri77 I 3 
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