
AP-442 

B.Sc. (Part—H) Semester—III Examination 
MATHEMATICS—V 
(Advanced Calculus) 

Time : Three Hours] 	 [Maximum Marks : 60 

N.I3. :— (1) Question No. 1 is compulsory. 

(2) Attempt ONE question from each unit. 

1. Choose correct alternative : 

(i) Let < s n> be a sequence such that lim s„ = £ and 

0, VnEN then : 

(a) e < 0 	 (b) 	0 

(c) e = —2 	 (d) e = — 1 	1 
(ii) If < sn >, < t.> and < un > be three sequences such 

that s n 	tn  un, VnEN and hm s 	lim u = e 

then Um t„ is : 
n-->m 

(a) 0 	 (b) e 

(c) — 	 (d) m 	 1 

(iii) Let E an  be a series of positive terms such that 

njT, = e, an > 0 Vn. Then E an  is cgt if : 

(a) Q = 1 
	

(b) e< 1 

(c) e> 1 
	

(d) e = 2 
	

1 

UW0-45307(Re) 
	

1 	 (Contd.) 

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


1 
x— 1 

(iv) The series L—nP 
 is dgt if : 

(a) 	p > 1 	 (b) 	p< 1 

(c) 	p = 2 	 (d) 	p = 3 	 1 

(v) 	If J is the Jacobian of x and y with respect to u and 
v and .1' is Jacobian of u, v with respect to x and y 

then J' is : 

11. 	(a) 

(b) 

Evaluate I 
o 	0 

integration. 

2 
Evaluate 

o 

coordinates. 

y2  dy dx by changing the order of 

5 

x 
dx dy changing to polar 

2)1F-x2  

o ,x2 
+ y2 

5 

(a) 	 (b) J 

(c) —J 	 (d) J2 	 1 

(vi) If iterated limits of a function are not equal at point 

then : 

(a) limit exist at point 

(b) limit does not exist 

(c) limit is zero 

(d) None of these 

(vii) The value of 	is : 

(a) 0 

(c) TC 

1 

1 

1 3 

	

(viii) The correct value of 	dxdy is : 
(3 0 

(a) 0 	 (b) —3  

(c) +3 	 (d) 1 	 1 
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8. 

9. 

(a) 

(b) 

(c)  

(a) 

(b) 

(c) 

UNIT IV 

X m-1  + Xn-1) 
dx = 	( . 4 

3 

4 

3 

3 

2. 

(ix) 

(x) 

(a) 

(b) 

Prove that ii(m, n) .1, 

Prove that 13(m, n) = 2 

I 	NI 	X - 

+ x)m- 

sin2n" 0 cos2n -I  0 dO. 

dx dy. Evaluate 2 
0 0 	(I + x 2  + 	) 

x
m-I 	 Frn 

dx = 
n+n Prove that 	(ax 	by 

Evaluate 	dx . 
0 

x8 (I  — x6)  dx Evaluate  

• 	ambn m+n • 

. 
-1 0 	(1 + x)24  

UNIT—V 

The value of 13(1/2, 1/2) is : 

(a) it 	 (b) ---m 

(c) 1/2 	 (d) I 	 1 

The value of rrI dr dO is : 
0 .0 

(a) it 	 (b) 7[ 2  

(c) 	 (d) 0 
	

1 

UNIT—I 

If < sn >, < tit  > and < u n > be three sequences such 

that s it  to  5.. un, Vn and 1im s„ = lim u„ = e then 
n. >cc 	n-,.00 

prove that lim00 
t n  = e . 	 4 

n).  

Show that sequence : 

1 	I 	I 
<s„ >, s n

—. 	+ 
	 +....+ 	 + 

n + I n + 2 	n + n 

is monotonic and bounded. 	 3 

2a 3a-x 	 (c) Evaluate 1
i
rn 

(  6 + n  y 
3 

	

10. (a) Change the order of integral J 
 I f(x, y)dx dy . 	 / 	l — 211 

7 
0 '03 

5 
3. (a) Prove that every Cauchy sequence is bounded. 4 

	

, 	
1 	1 	1 

t  
(b) Evaluate I

a 

Jr 
 a 

	
X 
	 v  dx dy by changing into polar 	

(b) Show that sequence < s n >, where s n  = .p + l  + ....—n  

0 Y (X 2  + y 2 )/ 2 	 is convergent. 	 3 

coordinates. 	 5 
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(c) Evaluate lim
1+2+3.+...+n 

n—xo 	n2 3 
UNIT—III 

UNIT—II 

4. (a) Prove that the series E x„ converges iff for every 

E > 0 there exist MEN such that : 

m n M 	x„,, + x„, 2  +....+ x,, 1<e. 	4 

n! 
(b) Test the convergence of—

n" 
 3 

(c) Test the convergence of series I 
	1 

+ 	+ -3
1
74  + 

3 

5. (a) Let 	a„ be a sequence of real numbers such that : 

6. (a) If x, y are differentiable functions of u, v and u, v 

are differentiable functions of r, s then prove that : 

a(x, y)  x  a(u, v) _ a(x, y) 
a(u, v) a(r,$) 	a(r,$) 

(b) Expand x3 + y3  –3xy at point (2, 3). 	3 

(c) Prove that (x y) 	

.) 
fi 	+ 2Y) = 3  by E -8 definition. ,—>lm(1 1) (x-    

3 

7. (a) Let f(x, y) be defined in an open region D and it has 

a local maximum or local minimum at (x0 , yo). 

If partial derivatives f and f exist at (x o, yo). 

Then prove that fx(xo, yo) = 0 and fy(xo, yo) = 0. 
4 

lim n, a > 0, VnEN. Then prove that 
n—>oo 	 n 

E a„ is convergent if t < 1. 

(b) Test the convergence of 1( n + 1) 

4 

(b) Using E-6 definition, prove that (x,y1)iZ,I)(xY) = 2 . 

3 
3 

(c) Test the convergence of series 7 	I  
n

.,
-  + I 

integral test. 

xy  
(c) Show that for the function f(x, y) – 2 	.) limit 

X ± 

	

by using 	 does not exist at (0, 0) even though iterated limits 

	

3 	 are equal. 	 3 
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