AW-1682

B.Sc. (Part-II) Semester—III Examination
MATHEMATICS
(Advanced Calculus)
Paper—V _
Time : Three Hours] [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory. Attempt once.
(2) Attempt ONE question from each unit.

1. Choose the correct alternative :—
(1) Every Cauchy sequence of real number is
(a) unbounded (b) bounded
(¢) bounded as well as unbounded (d) None of these

: n
(2) The sequence <s > where s = is
g " on+l
(a) monotonically increasing (b) monotonically decreasing
(¢) constant sequence _ (d) None of these
; : L
(3) The harmonic series E; is
(a) Convergent (b) Oscillatory
(¢) Divergent (d) None of these

(4) Let Za_be a series with positive terms and lima," =/, then the series Za_is convergent
’ n—»wo

if ;
(@ I=1 by I>1
) I<1 (d) None of these

5 If 5i1£1 f(P)=f(F,); where P, P, € R? then

(a) fis discontinuous at P (b) fis continuous at P,

(c) fis continuous at P (d) None of these

(6) If ; )lit(n }f(x, y) = [ exist then repeated limits are
X, ¥)={%y. Yo

(a) equal (b) not equal
(c) not exist ~ (d) None of these
(7) The function f(P) has absolute minima at P, in D if :
(a) [(P)<f(P); »«PeD (b) f(P)>21fP); »« P eD
(¢c) f(P)=1£P); v« PeD (d) None of these
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B) Ifu=2x-yand v=x + 4y then J' = _ -
(a) 1 (b) 9
1 §
(c) r (d) None of these
(9) The value of I I x'ydydx is
| |
3
(@) -1 ® o
L ) 1
© 3 (d)
11 1
(10) The value of _[ _[ _[dx dy dz is -
0 0 0
(a) 0 (b) 2
(c) -1 d) 1 10
UNIT—I
2. (a) Prove that a convergent sequence of a real numbers is bounded. 5
(b) Show that the sequence <S >, S = T]i + E]T+ ...... +~]—' is convergent. 5
2 n!
3. (p) Prove that every convergent sequence of real numbers is a Cauchy sequence. 5
(q9) Show that the sequence <S >, where § = | 1+ L. \ , 1s convergent and that lim (I + l) lies
\ n ) n—sw n
between 2 and 3. 5
UNIT—II
4. (a) Prove that the series x converges if and only if for every € > 0, 3 a M(€) € N such
thatm2n2M=|x, 6 +x 6+ ... X | e 5
s e + ] + 1 +
(b) Test the convergence of the serics x(x+2)  (x+)(x+4)  (x+)x+6) ’
x e R, x=0. 5
5. (p) Prove that p-series E—l-p- is convergent for p > 1 and divergent for p < 1. 6
n
n’+a
(q) Test the convergence of the series T neN. 4
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6. (a)
(b)
(c)

7. (p)
(q)
(r)

8. (a)
(b)

9. (p)
(@)

10. (a)
(b)

11. (p)

(C)

UNIT—III

Prove that ln‘(n4 i (3x-2y)=14 by using € — 8 definition of a limit of a function.
4

Expand x* + y' — 3xy in powers of x — 2 and y — 3. 3
Let real valued functions f and g be continuous in an open set D C R? then prove that

f + g is continuous in D. 3
Prove that the function f(x, y) = x + y is continuous v (x, y) € R 4
Expand e at the point (2, 1) upto first three terms. 3

X
Let f(x, y) = = _}’yz , show that the simultaneous limit does not exist at the origin in
spite of the fact that the repeated limits exist at the origin and each equals to zero.
3
UNIT—IV

Find the maximum and minimum values of x3 + y* — 3axy. 5
Find the least distance of the origin from the plane x — 2y + 2z = 9 by using Lagrange’s
method of multipliers. B
If x, y are differentiable functions of u, v and u, v are differentiable functions of r, s
then prove that

0(x,y) 6(wv) _ a(x%y) 5

o(u,v) 0J(r,s) d(r,s)

0
If xu = yz, yv = xz and zw = xy find the value of ﬁ% 5
UNIT—V

Evaluate by changing the order of integration :

I I ———=dydx 5

s Aty

Evaluate I(2x+y)dv, where v is the closed region bounded by the cylinder
z=4-x"and the planes x =0,x=2,y=0,y=2,z= 0. 5
Evaluate by Stoke’s theorem I(e”dx+2ydy—dz), where c is the curve x? + y? = 4,

z=2. 5

Evaluate by Gauss Divergence theorem H f .nds; where

f =(x*-yz)i+(y’ =zx)j+(z* = xy)k and s is the surface of rectangular parallelepiped
OS.xSa;OSySb;OSZSC. 5
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AW-1683

B.Sc. (Part-II) Semester-III Examination
MATHEMATICS
(Elementary Number Theory)
Paper—VI
Time : Three Hours] [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory and attempt it once only.
(2) Attempt ONE question from each unit.

1. Choose the correct alternative :—

(1) Two integers a and b that are not both zero are relatively prime whenever

(@) [a,b] =1 () (a,b)=1

(c) (a,b)=d,d>1 (d) None of these 1
(2) Forne N, (n,n+1)= ’

(a) 1 (b) n

(¢) n+1 (d) n(n+1) 1
(3) A linear Diophantine equation 12x + 8y = 199 has

(a) unique solution (b) infinitely many solutions

(c) no solution (d) None of these 1

(4) Any two distinct Fermat numbers are ;
(a) Composite (b) Relatively prime
(¢) Prime numbers (d) None of these l

(5) The non negative residue modulo 7 of 17 is

(a 0 (b) 1

(c) 2 (d) 3 1
(6) The inverse of 2 modulo 5 is . '

(@ 3 ' (b) 2
_ () S (d) 1 1
(7) For any prime p, 1(p) =

(@ o0 (b) 1

(c) 2 (d) None of these 1
(8) If n is divisible by a power of prime higher than one, then pu(n) =

(a) O (b) 1

(¢) n (d n+1 1
(9) The order of 3 modulo 5 is ;

(a 1 (b) 2

(c) 3 (d) 4 1
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(10) A quadratic residue of 715

(b)
(c)
3.

()]
(r)

(b)

5. (p)

(q)

(b)

7. (p)

(q)

(a) 3 (b) 4

) 3 (d) 6 1
UNIT—I

Let % and é be fractions in lowest terms so that (a. b) = (¢, d) = 1. Prove that if their

sum is an integer, then | b | =1[d | 4
Find the gcd of 275 and -200 and express it in the form xa + yb. 4
If (a, b) = d, then show that l%, -5} = |. 2
Prove that a common multiple of any two non zero integers a and b is a multiple of
the lem [a, b]. 4
If (a, 4) == 2 and (b, 4) = 2, then prove that (a + b, 4) = 4. 4
Prove the (a, a + 2) = 1 or 2 for every integer a. 2
UNIT—I1
If P is a prime and P | aa, ... a, then prove that P divides at least one factor a of
the product i.e. P | a for some i, where | <1 <n. 5

Find the ged and lem of & = 18900 and b = 17160 by writing each of the numbers a

and b in prime factorization canonical form. 5

Define Fermat number. Prove that the Fermat number F, is divisible by 641 and hence

is composite. 1+4

Find the solution of the linear Diaphantine equation 5x + 3y = 52. 5
UNIT—III

Prove that congruence modulo m is an equivalence relation. 6

Solve the linear congruence

15x = 10(mod 25). 4
Solve the system of three congruences
X = I(mod 3), x = 2(mod 3), x = 3(mod 7). 6
If a, b, ¢ and m are integers with m > 0 such that a = b(mod m), then prove that :

(1) (a—-¢)=(b-c¢) (mod m 2

]

(i1) ac = bc (mod m).

R ]

UNIT—I1V
Define Euler ¢-function. Prove that if P is a prime and k a positive integer, then
6P = P I(P 1),

Evaluate o(3"). 4341
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(b)

(€)

(q)

10. (a)

(b)

11. (p)

(q)

If m is a positive integer and a is an integer with (a, m) = 1, then prove that

a¥™ = I(mod m). 3
Prove that, for any prime P,
ocPH=@F+1)oc(P-DH. 2

State Mobius inversion formula.
Prove that if F is a multiplicative function and F(n) = z f(d), then fis also multiplicative.
d/n
1+4

Letn=p " p,=... p* be the prime factorization of the integer n > 1. If f is multiplicative

function, prove that

Y w(AE(d) = (1= ()L = £(py)).....(1-(p,)) 5
d/n
UNIT—V
If P is an odd prime number, then prove that P has a primitive root for all positive
integer n. 5

Define the order of a modulo m. Given that a has order 3 modulo P, where P is an odd
prime, show that a + 1 must have order 6 modulo P. 1+4

Prove that the quadratic residues of odd prime P are congruent modulo P to the integers

2
12,22, ..., [P-1). 5
2

Solve the quadratic congruence
5x — 6x + 2 = 0(mod 13). 5
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AU-81

B.Se. Part—II (Semester—III) Examination
MATHEMATICS (New)
Paper—V
(Advanced Calculus)

Time : Three Hours] - [Maximum Marks : 60
Note :— (1) Question No. 1 is compulsory. Attempt once.
(2) Attempt one question from each unit.

1. Choose the correct alternative :

(1) A sequence <S > is strictly increasing if V¥V n e N.

(a) B.=8., (b) S.£8 .

() S, <S8, (d) S, >8§, ' 1
(i) Let {x } be a Cauchy sequence of rcal numbers. Then the sequence {cos x } is

(a) Unbounded (b) Bounded but not Cauchy

(¢) Cauchy but not bounded (d) Cauchy sequence !

(111) The P-series Z — Is convergent for __
n

(a) P<l1 (b) P>1
(¢) P=1 ' | d) P=0 I

I
R . xn = i il otk
(iv) The series Z Z4n+, 1S B

(a) Convergent (b) Divergent
(¢) Harmonic (d) None of these ]
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(v) If iterated limits of a function are not equal at point then :
(a) Limit exist at that point (b) Limit does not exist

(¢) Limit is zero (d) None of these

(vi) If limg™, f(P) = f(P,) then :

(a) [ 1s continuous at P, (b) fis discontinuous at P
(c) fis continuous at P - (d) None of these
A(u,v)
(vi)lffu=2x —y, v=x +4y then ] = 6(x—}i: o
L b) -9
() 9 (d) 9°
(viii) The function f(x, y) has an absolute maxima at a point (x, y) in D if
(x, y) € D.
(@ f(x,y) < f(x,y,) (b) f(x,y) = f(x, y)
(©) f(x.y)<tL(x, ¥,) (d) None of these

(1x) The series Z ar"! is convergent if :
(@) r=1 (b) r<1

(c) r>1 (d) Nonc of these

0 f [ xy?dxdy =

24 26
(@) — (b). )
28
) =T (d) 10
3
VOX—35280 2
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UNIT—I

2. (a) Let <x> be a sequence of real numbers that converges to x # 0. Then prove that

lim | 1 1
noe| | = — forx #0V neN. 4

Xn X n
(b) Show that th <S§ > defined by S ]+ LI + L toni
w that the sequence <¢ :fine §. = sseaten b R S ) >
cq .~ delined by S 1] ] 41 1S monoltoni¢
and bounded. 3
(c) Every convcrgcnt sequence of real numbers is a Cauchy sequence. Prove this. 3
OR
. [ I

3. (p) Show that the sequence <S> defined by § =1+ _+ :;-+ ----- 2 ! does not converge.
3
(q) Let <S > be a sequence such that lim S = ¢/ and S >0V n € N. Then £ 2 0. Prove
this. 3

(r) A real sequence <S> converges if and only if for each € > 0, 3 M € N such that

IS, - S,/ <€V m, n>M. Prove this. 4
UNIT—II
. S ; lim  Xnop o
4. (a) Let an be a positive term series such that n-= X, :

Then the series converges if ¢ < 1. Prove this. -

(b) Test the convergence :

|
+

|

|
|
g
td

(c) Define :
(i) Absolutely convergent

(i1) Harmonic series

lad

(ii1) Conditionally convergent.
OR
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Ln

(p)

(q)

(r)

(a)

(p)

(q)

(r)

x
If <a > witha >0, n e N is monotonic decreasing sequence and il an 1s convergent
n=l

then the series Zaﬂbn is also convergent. Prove this. 4
n-=l

Test the convergence by integral test :

- ]
> | ;

N
no N+ 2

n
[Let Z 4, be a sequence of real numbers such that /= :ﬂ f\".ﬂ'a" .a 20VYn Then
n=1

xr

Z a, diverges if ¢ > 1. Prove this, 3

n=1|
UNIT—III

1
3

x
Let f(x. y) = T gl for (x. ¥) # (0, 0)

=1 , for (x, ¥) = (0, 0)
Using (€. &) definition, prove that f is continuous at (0, 0). 3
Expand x* + y* — 3xy in power of x — 2 and y — 3 i.e. at the point (2. 3). 4

If limit of a function f(x.y) as (x. y) = (x,. y,) cxists, then it is unique. Prove this.

3

OR
Let real valued functions f and g be continuous in an open set D < R% Then prove that
{ - g is continuous in D. 4
Expand f(x, y) = x* + y' + 3xy in power of x = 1 and y - 1. 3

Using € — & definition of a limit of a function, prove that m,')"":“_”(x2 +2y) = 3.
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(b)
(c)

9. (p)

(q)

10. (a)

(b)

1. (p)

()

UNIT—IV

Show that the function f(x, y) = 2x* - 3x% + y* has neither maxima nor minima at
(0, 0). 3

. d(x,y,z)
Ifx +y+2z=u,y+z=uv,z=uvw, prove that - = ulv. 3

6(u,v,wj -

Find by using Lagrange’s method of multipliers, the least distance of the origin from

the plane x - 2y + 2z = 9. 4
OR

If x, y are dil‘l‘crc_ntiable functions of u, v and u, v are differentiable functions of r and

a(x.,\_«') B _a(x,y) d(u,v)

o(r,s) d(u,v) e(r.s) "

J

s then prove that :

Let f(x, y) be defined in an open region D and it has local maximum or local minimum

at (x,, y,)- If the partial derivatives f_and f exist at (x. y/), then f(x,. y,) = 0 and

[(xys ¥o) = 0, prove this. 5
UNIT—V

Evaluate by changing the order of integration :

2" x dyd
j;J‘: X ayax

2a 2ax-x> . 3 ;
Evaluate _[0 I: (x"+y“)dydx. 5

OR

Evaluate .‘;Fn 4 where F= axi + byj + czk and S is the surfacc of sphere
X2ty g2 =1, : 5

*dx +2ydy —dz

Fvaluate by Stokes theorem Ie ., where C is the curve x*ty’ =4, z= 2.
C

wn
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AV-1732

B.Sc. (Part—II) Semester—III Examination
MATHEMATICS
(Advanced Calculus)
Paper—V
Time : Three Hours] : [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory, attempt once.
(2) Attempt ONE question from each unit.

1. Choose the correct alternative :
(i) Every Cauchy sequence is :

(a) Unbounded (b) Bounded

(c) Oscillatory (d) None of these
(i) The value of lim i 10 is

ne= 54 3,10°

(a) 4/5 (b) 0

(c) 4 d 1
(i) If lim a, # O then the series Za_is :

(a) Convergent (b) Divergent

(¢) Oscillatory (d) None of these

(iv) Let Za be a series of positive terms such that lim “a, =¢;Vn, Then Za_ is convergent

if:
(a ¢=1 b)) ¢>1
(¢) £=0 d <1

(v) If lim  f(x,y)=f(x,y,) then:

(x,¥) =+ (Xq, ¥a)
(a) fis continuous (b) fiscontinuous at (x,, y,)
(¢) fisdiscontinuous (d) None of these

(vi) If ( )lir‘n )f(x, y) = £ then the iterated limits are :
X, ¥) 2% Yo

(a) Equalto 7 (b) Greater than ¢
(¢c) Lessthan ¢ (d) None of these
(vii) If u = 2x - y and v = x + 4y, then 2w, ¥) IS ;
- : 3(x,y)
(@ 7 (b) 8
(© 1/8 d 9

WPZ 8259 1 {Contd.)



(vii) The necessary condition for the extremum of f(P)at P, € D is:

(1X)

(x)

2. (a)

(b)

(©)

3. ()

(@

(b)

(c)

5. (p)

(q)

(r)

(a) f(P)=0 (b) fy(_f‘}) =0
(¢) f(P)=-0and f(P) =0 @) T(P)=00rf(F)=0
The unit normal vector n to the surface ¢(x, y. z) =0 is given by :
Vo
) k (d) J

The value of ]‘]‘]dxdydz is
00

[}

(@ 6 (b) 8
(c) 4 | (d) 2 10
UNIT—I
Show that the sequence <S > where S - (1 + 1/n)" is convergent and its limit lies in
between 2 and 3. 5
Prove that every Cauchy sequence of real numbers is bounded. 3
.o 1+3+5....+02n -1
Prove that lim - A - b ~ 1) =1, 2
n = n
Prove that every monotonic sequence is convergent if and only if it is bounded. 4
Prove that every convergent sequence of real numbers is a Cauchy sequence. 3
Show that the sequence .2, .22, .222, 2222, . .... is monotonic increasing and it will
converge to 279, 3
UNIT—II
Prove that the serics Z — is convergent for p > | and diverges when p = 1. 4
n=1 I
Test the convergence of the series | 1 + ] ! 1 3
s crge sl-—4=4+—F4=~-—+ ...
243 4
Discuss the convergence of the series b3 e 3

—~n?agl

n=l

Let Xa_be a series of positive terms such that lim —*** = #. Then show that Z 4, is
n=1

n—x a
n

convergent if £ <1 and diverges when 7 > 1. 4
Test the converges of the series Z 4 ; 3
ne=l n (iog n)p
=1
Discuss the convergence of the series Zl Bl 3

WPZ—8259 2 (Contd.)



(b)
(c)

C))

(r)

8. (a)

(b)

(9

10. (a)

(b)

L. (p)

()

WPZ- 8259

UNIT—I1

Using € — & definition of continuity prove that f(x, y) = x - y is continuous for all (x, y) in
xy-plane. -
Obtain the expansion of {(x, y) = x* — y’ + 3xy at the point (1, 2). 3
Using € — & definition. prove that N vl)iff‘l“ ”(x2 +3y)=7, 3
Expand x* + y* — 3xy in powers of (x — 2) and (y — 3). 4
If f(x, y) is continuous at P (x, y,) then prove that it is bounded in some nbd of P (x, ¥,).

3
Let f(x,y) = ?xy 5. Show that simultancous limit does not exist at the origin in spite of

x "
the fact that the repeated limits exist at the origin. 3
UNIT—IV

Locate all critical points and determine whether a local maximum or minimum occurs at these
points of f(x, y) = x* — 2x%y — x? — 2y? - 3x. 5
Find the extreme values of u = 333 + i— ; subject to the condition x? + y? = 1. 5

Find by using Lagrange’s method of multipliers, the least distance of the origin from the plane

X—-2y+2z=09. 5
o s oS — (X, y, z)
If xu = yz, yv = xz and zw = xy then find ===, 5
o(u, v, w)
UNIT—V
on o) e_ ‘V l . .
Evaluate ” -y dydx ; by changing the order of integration. 5
0 x
Pl ol-x
Evaluate II jx dzdxdy . 5
0y 0

Verify Gauss divergence theorem for the function f = x*i + y*j + 2’k and S is a surface of
unitcube 0 < x <1,0<y<1,0<z<1. 5

Verify Stoke’s theorem for the function f = yi + zj over the plane surface 2x + 2y + z =2
in the first octant. 5

3 525






AS-1398

B.Sc. Part—II (Semester—III) Examination
MATHEMATICS (Old) (Upto S/17)
(Advanced Calculus)
Papef——V
Time : Three Hours] [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory. )
(2) Attempt ONE question from each Unit.
1." .Choose correct alternatives : '

() The sequence <s >, where s, = ¥ is :
n+1
() Monotonic decreasing - (b) Monotonic increasing
(¢) Constant sequence - (d) Oscillatory sequence - 51

(ii) If <s >, <t> and <u> be three seqliences such that s <t <u V n € N and
Lim s, = Lim u, = ¢ then Lim ¢, is:
n—»o0 n o0 n—ow
(a 0 S ADY. ;
() —¢ @ 1 1

1

al
(iif) The geometric series » x" ' is convergent if :

n=1
@ x=0 {b) x=1
© x<1 : @ x>1 o _ 1

: . s .
(iv) The series Z“}? is convergent if :
n

(@ p=s1 b) p>1
© p=0 @ p=-1 !
(v) Ifx=rcos 6, y=rsin 8 then the value of Ax, y) is -
- a(r, 0)
(@ r - (b) -r
(c) ro (d) ro _ 1

VTM—13363 1 : {Contd.)




(vi) The limits Lim lrLim F(x, y)] and Lim |: Lim F(x, y):l are called as :

x—Xg | y—>yo y=¥o [ x=xXo
(a) Left hand and right hand limits (b) Double limits
(c) Repeated or iterated limits (d) None of these 1
(vii) The value of B(m, n) is equal to : :
(a) I'(m)I'(n) (b) T(m)/T(n)
(c) P(n, m) (d) None of these 1

1 i
(viii) The improper integral jx"‘ 11 - x)"'dx, m,n >0 is called :
0

(ix) .

(x)

R £

(b)
(©)

3. (@

(b)

©

(a) Alpha Function (b) Beta Function
(¢) Gamma Function (d) None of these 1

12
The value of ”dxdy is :
00

(@ 1 (b) 2
() .3 (d 0 1
1 .

The value of IJ‘i”dzdydx is :
0

. 0o
@@ 0 (®) 1 :
(© 2 (d 3 1
UNIT—I
o 1 1 1
Show that the sequence <s >, 5a = 12 * 53 + 34 +...+ ;1614'—1) is monotonic and
bounded. 3
Prove that if limit of sequence <s > exists then it is unique. -
Evaluate Lim i +1 Al : 3
n—»® 2n° +1
If the sequence <s > is monotone increasing and bounded above then prove that it converges
to its supremum. : B
Show that the sequence <.3, .33, .333, ...> is monotonic increasing and bounded above and
converges to 1/3. 3
Show that the sequence <s >, where s, = : is a Cauchy Sequence. ' 3
n

VTM-—13363 2 (Contd.)



(b)

©

(b)

(©)

UNIT—II

I
(n+3)(n+4)

(%]

Using integral test, test the convergence of Z

n+l 3

Discuss the convergence of the series Z
n’+3

Let za be a sequence of real numbers such that £ = Lim Y/a,, a, 20 V n then prove

n=1 n—»aoo

that :
@) Zlan converges if £ < 1 (i) Z{an divergesif />1. . 4
n= =
: 3
3 n" +a
Test the convergence of the series 272“ o . : 3

Using comparison test, test the convergence of the series :

2 3
1+21—2+§ +~i—3-+ : _ s

Prove that the geometric series Zx“ -1 converges to T for 0 < x <1 and diverges

n=1

forx > 1. ' . , 4
UNIT—III ; _
Expand x* + y* — 3xy in powers of (x — 2) and (y — 3). 3
Using € — & definition of a limit of a function, prove that ; I}Jirr%l A (x> +2y)=3. 3
LY =i, ;
If f, g, are continuous at p, then prove that f — g is continuous at p,. 4
lfx=pcos¢,y:_psin¢,z=z.FindM. 3
o(p, 9. 2)
A rectangular box open at the top is to have a volume of 32 cc. Find the dimensions of the
box requiring least material for its construction. - 4

By Lagrange's multipliers method find absolute maximum or minimum for f(x. y) = x” + y?

where x* +yt =1, 3

VTM-—13363 3 (Contd.)




(b)

(c)

(b)

(c)

10. (a)

(b)

11. (a)

(b)

UNIT—IV

Prove that I'(n + 1) = nI'(n). 4
o« X3
Evaluate I 5 3
J(1+x)
log 8 log ¥
Evaluate _[ Ie" Yaxdy. 3
0 0
Ty _
- dxdy . : 3
Evaluate 6[ I 17 g Y d
w 1
Prove that Ie""n dx =nln. 3
0
Prove that B(m, n) = L 8L ' 4
I'(m+n)
UNIT—V
4 Jax-2
Change the order of integral I J'f(X, y) dydx . 5
0 0
2-x2
dydx
xdy 5

I
Evaluate by changing the order of integration j
0

el

Jx2 +y? :

2
: : X : :
Evaluate by changing to polar coordinates _” A dxdy, where R is the region bounded
: R ;H iy

by0<x<y 0<x<ga 5
1 2-x

Evaluate J- Ixydydx by changing the order of integration. : 5
0 x?
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AT-324

B.Sc. (Part-II) Semester-I1I1 Examination
MATHEMATICS (New)
(Advanced Calculus)
Paper—V
Time : Three Hours] [Maximum Marks : 60

Note :(— (1) Question No. 1 is compulsory, attempt once.

(2) Attempt ONE question from each unit.

I.  Choose the correct alternative :

(1) The sequence < s >; where s, = r" converges to zero if : 1
(@ |r|<1l (b) [r[>1
() |r]=1 (d) None of these
n
(2) The value of lim =7y 1S : |
n—ya ‘i"
(a) 2 (b) 1
(c) 0 (d) 4

dpy

(3) Let Xa_be a series of positive terms such that lim

={ v : then the series Za is
n—o an n n

convergent if : 1
(a) /=1 by I <1
¢y 1>1 (d) None of these
(4) The series 1+ 'I'+l+ ------- +l+ --------- is called : 1
2 3 n
(a) Geometric series (b) Harmonic series
(¢) Arithmetic series (d) None of these

UNW--27421 1 (Contd.)



(5) The value of lim {IITI (xy —3x +4)} 153 1

Xx—2
(a) 4 (b) 3
(c) 1 (d) 0
: _ . § , 1
(6) The value of & in the following expression 0 < | (x, y) = (0, 0) [ <d = [ x* + y* [ < 100
18 1
L o oL
@ o0 ® 1o
(c) 1 (d) None of these
(7) A function f(p) is said to have absolute maximum at P, € D iff for all P € D satisfies
the condition : 1
(a) fﬁ)c) < f(P) (b) f(Pn) = {(P)
(c) f(P) = ((P) (d) None of these
(8) Ifx rcos0andy = rsin®6 then o2%y) i 1
o(r, 0)
(a] b L
a) r (b) ”
‘ 1
(e (d) —
r
[ o2 p3
(9) The value of L -[0 5 dxdydz s : 1
(a) 6. (b) 2
(c) 1 (d) 3
(10)If F=yi+xj+2z°k then div F at (1, 1, 1) is : 1
(a) 2 (b) 1
(c) O (d)y 3
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(b)
(c)

3

(p)

()]

(r)

(b)

(c)

5. (p)

UNIT—I

If lim s, =4 and lim t,=m then prove that :
n—w n—»x

lim s,t, =/m, 4
n—ro0

Let < s > be a sequence such that lim s, =/ and s 2 0, then prove that / 2 0. 3

n—w
Prove that :

o 1+243+.... +n 1
lim - =— 3

n—r® n< 2
Prove that limit of sequence if it exist is unique. e

1 1 . .
Prove that the sequence <s_>, S, = F + g + ? o R PR + F 1s monotonic and bounded.
3
Show that the sequence <s > defined by s, =1+ % + % T 1 does not converge.
n
3
UNIT—II

[ a)
. . ) . ) a .
Prove that the Geometric series Z ar" s converges to —— if 0 <r < 1 and

n=1

diverges forr > 1. 4

Tl

o0
Test the converges of the series Z =

. s . a )
Let Za be a series of positive terms such that lim Zn+l _ 7 Then show that the series
n—o  a,

Za is convergent if / < 1 and diverges when / > 1. 4

UNW-—27421 3 (Contd.)



9.

(q)

(r)

(a)

(b)

(c)
(p)

Q)

(r)

(a)

(b

(p)

(q)

. . n j
Iest the convergence of the series ( ) [ 4

+

Discuss the convergence of the series Z L 2
4" +1

UNIT—I111
Prove that if limit of a function {(x, y) as (x, y) = (X, ¥,) exist then it is unique.
4

Using €-3 definition, prove that :
lim  (x?+2y)=3. 3
(x. y)=>(L1)
Expand x* + y* — 3xy in powers of (x - 2) and (y — 3). 3
Using €-0 definition of continuity, prove that f(x, y) = x + y is continuous for all
(x, y) in xy-plane. 4
Prove that  lim  (3x -2y)=14; by using € — & definition. 3
(x.v)—=d-1)

Expand ¢* at the point (2, 1) upto first three terms. 3

UNIT—I1V
A rectangular box open at the top is to have a volume of 32 cubic feet. What must be
the dimensions of the box if the surface area is minimum ? +
Find the extreme values of x* + y* — 3dxy. 3

. X +y | . o(u,v) ..
If u=—— and v = tan 'x + tan 'y, find ——=; if Xy # 1. State whether u and v are
=K} o(x,y)

functionally related. If so. find the relationship. 3

Find the coordinates of the foot of the perpendicular drawn from the point P(6, 2, 3)
to the plane z = 5X — y + 2; by minimizing the square of the distance from P to any
point (X, y. z) in the plane. 4
Let the function f(x, y) be defined and continuous on an open region I of xy-plane.
I [(x, y) has local maximum or minimum at P (x,, y,) in D and f(x, y) is differentiable

of of ) .
at P, then prove that g:aﬁ;o at PU{_xO. ¥o): 4

-
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() fx=rcosO, y=rsin8 then find :
(X, y) . i
a(r, 0)
UNIT—V

L

1 p2-x
10. (a) Evaluate L J: xydydx; by changing the order of integration.
(b) Evaluate ij‘xzdxdydz, where R is a cube bounded by the planes z = 0, z = a,
R

y=0,y=a x=0,x=a. 5

11. (p) Verify Gauss divergence theorem for the function }_:=y_i'+x__i+z3E_; over the region
bounded by x* + y* = 4; z= 0 and z = 2. 5

(q) Verify Stoke’s Theorem for the function F=x?%i+ xy} integrated round the square in

the plane z = 0 and bounded by the linesx =0,y =0, x =2,y = 2. 5
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AU-82

B.Sc. Part—II (Semester—III) Examination
MATHEMATICS (New)
(Elementary Number Thcm;y)
Paper—VI

Time : Three Hours] [Maximum Marks : 60

Note :—(1) Question No. 1 is compulsory; attempt it once only.
(2) Attempt ONE question from each unit.
1. Choose the correct alternative :
@i The product of any m consecutive integers is divisible by :

@ (m+1)! (®) (m-1)!
) m! @ 32’-1
@) If c> 0 is common divisor of a and b, then (E . E] =
cC C
(a, b) [a, b]
@ ®
c _ c
© @ @ [a,v] |
(i) The conjecture “Every odd integer is the sum of at most three primes” is given by :
(@) Euler (b) Goldbach
(c) Eratothenes (d) None of these
(iv) Ifx>0,y>0and x -y is even, then x? — y? is divisible by :
(@ 3 ®) 4
© 5 d 7
(v) Ifn> 2 is a positive integer, then :
P+2+3+4+. . +(n-1)y=
(@ 0 (mod n) (b) 1 (mod n)
() 2 (mod n) (d) None of these

VOX—35281 1 (Contd.)



(vi) The set {0, 1, 2, 3} is complete system of residues modulo :

(a) 3 (b) 4
) 5 d 2
(vi)) The function f'is multiplicative, if :
(@) fmn) = f(m)|f(n) () f(mn) = f(n)|f(m)
(¢) f(mn)= f(m) f(n) (d) None of these
(viii) If n = 18, then the pair of 1(18) and o (18) is :
(@) (6,39) (b) (6, 40)
(¢) (7,93) d (7.92)
(ix) If O_(a) =n, then O_(a*) =
m n
@ (m, k) ® m, n)
n
(©) (n, k) (d) None of these
(x) The quadratic residues of 7 are :
@ (2,3,4) ® 3.5, 6)
() (1,2, 4) (d) None of these 10
UNIT—I
2. (a) Find the ged of 275 and 200 and express it in the form 275 x + 200 y. 4
(b) State and prove the division algorithm theorem. 143
(c) If (a, b) = d, then show that [%, 3-] =1, 2
3. (p) Ifa,bel,b#0anda=bq+r 0<r <b, then show that (a, b) = (b, r). 4
(q) For positive integer a and b, prove that :
(a, b) [a, b] = ab. 3
(r) Prove that there are no integers a, b, n > | such that (a" — b") | (a" + b"). 3

VOX—35281 2 (Cond.)



4. (a)
(®)

@

(b)

@

®)

9. (p)
(@
)

10. (a)
(b)
(c)

11. (p)
()

UNIT—II
l;rovc that every positive integer greater than one has at least one prime divisor.
Prove that the Fermat number F, is divisible by 641 and hence it is composite.
Find the solution of the linear Diaphantine equation 10x + 6y = 110.

If P_ is the n™ prime number, then prove that :

B.g2¥,
UNIT—III
Show that congruence is an equivalence relation.
Find the solution of 140x = 133 (mod 301).
If a=b (mod m), then prove that a® = b" (mod m), V n € N.
Solve the system of three congruences : '
x=1(mod4), x=0(mod 3), x =3 (mod 7).
UNIT—IV

If m is a positive integer and a is an integer with (a, m) = 1, then prove that a%™ = 1 (mod m).

If n is a positive integer, then prove that :

2.0 =n.

din
Prove that the Mdbius r-function is multiplicative.
For n > 2, prove that ¢(n) i» an even integer.
Find the value of ©(1800) and o (1800).

UNIT—V

If O_(a) = n, then prove that a* = 1 (mod nv) iff nk, V k € N.
If (a, m) = d > |, then prove that m has no primitive root a.

5

3
3

If p is a prime number and d|p — 1, then prove that the congruence x!— 1 = 0 (mod p) has

exactly d solutions.
Find all the primitive roots of p = 17.

4
5

Show that the congruence x” = a (mod p) has either no solutions or exactly two incongruent

solutions modulo p.

VOX—35281 3
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AV-1733

B.Sc. (Part—II) Semester—III Examination
MATHEMATICS
(Elementary Number Theory)
Paper—VI

Time : Three Hours] : | [Maximum Marks : 60

1.

Note :(— (1) Question No. 1 is compulsory, attempt it once only.

(2) Attempt ONE question from each unit.

Choose the correct alternative (1 mark each) :

®

(iD)

(iii)

(v)

V)

(vi)

The number of multiples of 10* that divides 10* is :
(a) 144 | | (b) 11
() 121 d) 12

The integers of the form 2" +1 are called the :

(a) Prime number (b) Ramanuj number

(c¢) Fermat number | (d) Real number

If p is prime then 27 + 37 is :

(@) Perfect square (b) Not perfect square
(c) Positive integer - (d) Negative integer

A solution of ax = 1 (mod m) with (a, m) =1 is called an :

(a) Evennumber (b) Odd number

(c) Modulo m (d) Inverse of modulo m

What is the total number of solutions in integers to the equation 3x + 5y =21 ?

@@ 0 (b)

(¢ 2 d 4

The set {0, 1, 2, 3} is complete system of residues modulo :

(@ 3 (b) 4

(© 5 - d 2
(vi) The function f is multiplicative if :

(@) f(m-n)=f(m)[f(n) (b) f(mn)=f(n)|f(m)

(¢) f(mn)=f{m)f(n) (d) None of these
(viii) The number of primitive roots of 53 is :

(a) Zero (b) One

(c) Twenty - (d) Twenty Four

WPZ— 8260 1 (Contd.)



(ix)

x)

(b)
(©)

()]

(r)

(b)

(@

6. (a)
(b)
(¢)

7. (p)
(Q)

WPZ— 8260

The cquation m* — 33n ~ 1 = 0, where m, n are integers, has :

(a) Exactly one solution (b) No solution

(c) Infinitely many solutions (d) Exactly two solutions

The number of solutions to the congruence x* =3 (mod 7) is :

(@ 3 (b) 2

() 1 (d) No solution 10
UNIT—I

Let a and b be integers that both are not zero. Then prove that a and b are relatively prime
iff there exist integers x and y such that xa + yb = 1. 4

If (a. b) =1, show that (a+ b,a—-b) =1 or 2.

If albc and (a, b) = 1, then prove that alc. 3

State and prove Division Algorithm Theorem. 153

If x and y are odd then prove that x? + y? is not a perfect square. 3

Show that the square of every odd integer is of the form 8m + 1. 3
UNIT—II

Prove that there are infinite number of primes. 5

Find the gcd and lem of a = 18,900 and b = 17,160 by writing each of the numbers
a and b in prime factorization canonical form. 5

Prove that for all positive integer n,

FE. oo By SR =2, 5
Let a and b be relatively prime integers. If d is a positive divisor of ab, then show that there
is a unique pair of positive divisors d, of a and d, of b such that d = d d,. 5
UNIT—III

Solve the congruence :
7x = 3 (mod 12). 4
If a=b (mod m) and a=b (mod m,), then prove that a=b (mod [m , m,]). 4
If a, b, ¢ are integers such that a = b (mod m), then prove that (a + ¢) = (b + ¢) (mod m).
2
Ifr,r, .. r isacomplete system of residues modulo m and (a, m) = 1, a is a positive
integer, then prove thatar, + b, ar, + b, ..., ar_+ b is also complete system of residues
modulo m. 5

If f is a polynomial with integral coefficients and a = b (mod m), then prove that :

f(a) = f(b) (mod m). 5

(%)
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UNIT—IV

8. (a) Define multiplicative function. If f is a multiplicative function and n =p". p}* .... ;7
is the prime-power factorization of the positive integer n, then prove that

f(n) =£(p") - £(p3) ... f(pir)- 1+4
(b) If nis a positive integer, then prove that Z ¢(d)=n, 5
din :
; 1, n=1
9. (p) Prove that for each positive integern > 1, Z p(d) = { ' 5
iin 0, n>l1
(@) Solve the linear congruences using Euler’s theorem 5x = 3 (mod 14). i
UNIT—V
10. (a) Let p be an odd prime and let a be an integer with (a, p) = 1 then prove that
(a/p) = a® " mod (p). 5
(b) Solve the quadratic congruence x> + 7x + 10 = 0 (mod 11). 5
11. (p) Prove that if p is an odd prime, then x? = 2 (mod p) has solution iff p = £+ 1 (mod 8).
5
(q) Find all primitive roots of p = 41. 5
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AS-1401
B.Sc¢. Part—II (Semester—III) Examination
MATHEMATICS (New)
(Elementary Number Theory)
Paper—VIi
Time : Three Hours] [Maximum Marks : 60

Note :—(1) Question No. 1 is compulsory, attempt it once only.
(2) Attempt ONE question from each Unit.

1. Choosec the correct alternative (1 mark each) :

(i) Ifc>0isacommon multiple of a and b, then (E; %J = >
% ket
L e
@ (@) ®) [a,b]
1 ;
(c) c[—, —j (d) None of these
ab
(ii) For n > 1, there are at least (n + 1) primes 22"
(a) Greater than (b) Less than
(¢) Equalto (d) None of these
(iii) The set {0, 1,2 ..., m - 1} is a complete system of residues modulo :
@ m ® m- 1
(¢) m+1 (d) None of these

(iv) The qﬁadratic residues of 7 are :
@ 1,273 (b) 3,5,6
&) L2 % (d) None of these

VM- 13366 | (Contd.)



&

(a)

(©

(v) IfPis a prime divisor of the Fermat number F, = 22" 41, then O@)=_"

(a) 2r1 (b) 2n + 1
© 2% ) @ 20!
(vi) The number of residues the number of non residues.
(a) Equal (b) Not equal
(¢c) Greater than (d) Less than

(vii) If p is an odd prime, then [—-1—] =~-1if:

P
(@ p=1(mod4) (b) p=-1(mod 4)
(¢) p=0 (mod 4) : (d) None of these
(viil) If p is a prime, then 27 + 3P is :
(a) Perfect square (b) Not perfect square
(c) Prime (d) Positive integer
(ix) For a positive integern,(n—1) ! =—1 (modn) = nis:
(a) Prime (b) —ve integer
(c) Positive integer (d) Composite Number
(x) If2°=1 (mod 7); (2, 7) = 1, then the order of 2 modulo 7 is :
(@ 1 (b) 2
() 3 d 7 10
UNIT—I
Find positive integers a and b satisfying the equations (a, b) = 10 and [a, b] = 100 simultancously,
find all solutions. 54 3
(b) Find the values of x and y to satisfy the equation 423x + 198y = 9. 4
If (a, b) = d, then show that (3— -E-J =1. 3
VIM—13366 2 (Contd.)



3. (»

(9

()

4. (a)

(b)
©

5. (p)

)

(r)

(b)

(C)

()

Prove that there are no integers a, b, n > 1 such that :

(an e bn)

@® + b")- 3

Ifa,be Lb#0and a=bq +r, 0 <r <b, then prove that (a, b) = (b, r). 3

Using the Euclidean algorithm find the ged d of the number 1109 and 4999 and then find

integers x and y to satisfy d = 1109x + 4999y. 4

' UNIT—II

If 2™ + 1 is prime, then show that m is a power of 2, for some non negative integer K.

3

Find the solution of the linear Diaphantine equation 15x + 7y = 111. . 4

Show that :

FF ..F  =F_ _,, forall positive integers. =

Prove that every positive integer a > 1 can be written uniquely as a product of primes, apart
from the order in which the factors occurs i.c. a=p,p, ... p,, all p, being primes. 5

[f a prime p > 3, then show that 2p + 1 and 4p + 1 can not be prime simultaneously.

If p is a prime and p|,}, then show that p|, or py,. 2
UNIT—ITI

Ifr,r,..r_ isacomplete system of residues modulo m and (a, m) = 1, a is a positive integer

then prove that :

a, +b,a, +b..a_+b is also complete system of residues modulo m. 5

Solve the system of three congruences :

x =1 (mod 4)

x =0 (mod 3)

x =5 (mod 7). _ :
Find the solutions of 15x = 12 (mod 9). 4
Show that 41 divide 2% — 1.

m
Prove that ca = cb (mod m) iffa=b (mod EJ, where d = (¢, m). 3

VIM—13366 <3 : (Contd.)



3. (a)
(®)

(c)

(r)

10. (a)

(b)
(c)

11. (p)

(q)

UNIT—IV
Find the number of positive integers less or equal to 7200 that are prime to 3600. 3

Hn= p'l" p;z ...p:n“‘ is the prime-power factorization of the positive integer n, then show
that :

w{l-2H3) 4

If n=p/"py®..p.", then prove that : |
)= (a +1)(a +1). (o + 1) 3
Prove that the m&bius p-function is multiplicative. 5
If m and n are two positive relatively prime integer, then show that ¢o(m n) = ¢(m) ¢(n).
5
UNIT—V
If a and m are relatively prime positive integers and if a is a primitive root of m, then show
that the integers a, 22, ... a*™ form a reduced residue set modulo m. 4
Solve the quadratic congruence x> + 7x + 10 = 0 (mod 11). 5
If p is a prime number and d|(p ~1) then prove that the congruence x¢ — 1 = 0 (mod p)
has exactly d solutions. 3

If p is an odd prime and a, b are integers with (a, p) = 1 = (b, p) then prove that :

el
o (333

If p is a odd prime and a is a primitive root of p such that a? ' £ 1 (modp?), then show
that for each positive integer n > 2

" (p-1)# 1 (modp").- : 5
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AT-325

B.Se. (Part-11) Semester-11I Examination
MATHEMATICS (New)

(Elementary Number Theory)

Paper—VI

lime : Three Hours] [Maximum Marks :

Note :(— (1) Question No. 1 is compulsory. Attempt it at once only.

(2) Attempt ONE question from each unit.

1. Choose the correct alternative (1 mark each) :

El

(1) If ¢ > 0 is common divisor of a and b, then [E E] is equal to :

cc
(a,b) L [ab)
@ — (b) —
c c
(C) {'a,b) (d) [a,b]
(2) The product of any m consecutive integers is divisible by :
(a) (m+1)! (b) (m-1)!
: Bh
(¢) m! @ |5/
(3) If x>0,y >0 and x — y is an even, then (x*> — y?) is divisible by :
(a) 3 (b) 4
(¢) 5 (d) 7
(4) If n > 2 is a positive integer, then 1° + 2% + ... +(n-1y=
(a) 0 (mod n) (b) 1 (mod n)
(¢) 2 (mod n) (d) None of these

60

10
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(5) If (a, b) = 1 then integers a and b are :
(a) Prime (b) Relatively Primes
(¢) Compositive (d) None of these

(6) An integer ‘r’ is root of f(x) modulo p if :

(a) f{r) =1 (mod p) (b) f(r) =0 (mod p)
(c) f(r) =2 (mod p) (d) f(r) = p (mod 2)
(7) The number of quadratic non residues modulo 23 is :
(a) 10 (b) 22
(c) 11 (d) 2
(8) The congruence x" = 2 (mod 13) has a solution for x if :
(@) n=5 (by n=7
(¢) n=6 (d n=8
(9) If p is a quadratic residue of an odd prime q. then q is a :
(a) quadratic residue of p (b) quadratic residue of q
(¢) prime (d) residue of p
(10) By Fermat's theorem when 8' is divided by 103, the remainder is :
(a) 103 (b) 8
(¢) 9 (d) 10
UNIT—I
2. (a) If x and y are odd, prove that x* + y* is not a perfect square. 4
(b) Prove that, if ¢ | a and ¢ | b, then ¢ | (a, b). 3
(¢) Find the values of x and y to satisfy the equation 423x + 198y = 9. 3
3. (p) If (a, b) = 1, then prove that (ac, b) = (¢, b). -
(q) For positive integers a and b, prove that :
(a, b) [a, b] = ab. 3

(r) Find :
(5325, 492).

Ll
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9.

10.

11.

(a)
(b)

()

(p)
(q)

(a)
(b)
(p)

(q)

(a)

(b)
(p)
Q)

(a)
(b)
(p)

q)

UNIT—II

Prove that every positive integer greater than one has at least one prime divisor. 4
Prove that :

(@, ) =c¢? if (a, b) =c. 3
If P_is the n* prime number then show that :

P<2? |

If m and n are distinct non-negative integers, then prove that (F , F) = 1.
Find the solution of the linear Diophantine equation :

10x + 6y = 110. 5
UNIT—III
Prove that congruence is an equivalence relation. 5
Show that 41 divides 2%° — 1. 5
Solve the system of three congruences x =2 (mod 3), x = 3 (mod 5) and x = 2 (mod 7).
5
If f is a polynomial with integral coefficients and a = b (mod m), then prove that :
f(a) = f(b) (mod m). 5
UNIT—IV
If p is a prime and k is a positive integer, then prove that t()(p"‘) =pk(l —é} 5
If m is a positive integer and a is an integer with (a, m) = 1, then prove that :
a¥™ = 1 (mod m). 5
Prove that Mébius p-function is multiplicative. -
Find the value of ¢(300). 3
Find the value of ©(1800) and o(1800). 3
UNIT—V
If (a, m) =d > 1, then prove that m has no primitive root of a. 5
Prove that if r is a quadratic residue modulo m > 2, then r*™2 = 1 (mod m). 5
Let a be an odd integer, then prove that x’ = a (mod 4) has a solution if and only if
a=1 (mod 4). 5
If m > 2 and n > 2 are the integers with (m, n) = 1, then prove that mn has no primitive
roots. 5
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AS-1399

B.Sc. Part-II (Semester-111) Examination
MATHEMATICS (New)
(Advanced Calculus)
. Paper—V
Time : Three Hours] [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory, attempt once.
(2) Attempt ONE question from each unit.

1. Choose the correct alternative :
(1) If the limit of a sequence exists, the sequence is said to be
(a) Unbounded (b) Convergent
(c) Divergent (d) Oscillatory 1

(i) The sequence defined by s, = : : is bounded and
n +

(@) Monotone increasing (b) Monotone decreasing

(¢) Oscillatory (d) None of these 1

(i) Let Y a, beaseries of positive terms such that lim 3/a, = /,a >0,V n.Then ) a,

n-» o

is convergent if :

@ ¢=1 b)) f<lI
() £>1 ; d £=0 I
(iv) The series x, = ZI is :
n“ +2
(a) Convergent - (b) Divergent
(¢) Oscillatory : (d) None of these 1
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v) If Lim  f(x,y)# f(xq, y,) then:

(x, ¥) = (%0, ¥0)
(a) fis continuous
(b) fis discontinuous

(c) function f fails to be continuous at (x, y,)

(d) Both (b) and (c) £
(vi) The neighbourhood N,(x,, y,) — {(X,. ¥,)} is called as :
(a) 6-nbd ~ (b) Rectangular nbd of (Xp> ¥y)
(¢) Deleted 8-nbd : (d) None of these 1
(vii) If x =T cos O y =r sin O then Jacobian J = A y) is :
- o(r, ©)
; 1
(@ r L
: : 1
(c) r @ = 1

(viii) Let (x,, y,) be a critical point of a function of two variables which is defined in the
open region D < R? and have continuous second order partial derivative in D.
Thenrt-s2=0=

(a) fhas local maximum at (x, y,)

(b) fhas local minimum at (x,, y,)

(¢) fhas neither maximum nor minimum at (){0, Y,)

(d) the test is inconclusive 1

(ix) In transforming double integral to polar co-ordinates we use dxdy =

(a) drdd (b) rdrd®
1 . dr
(@ -drd® @ .= !
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)

(b)

(©

@
(r)

4. (a)

(b)

(c)

3

The value of ”Idx'dydz is :

000

(@ 1 (b) O

() 2 (d 3 : 1
UNIT—I

Every convergent sequence of real numbers is a Cauchy Sequence. Prove this. 3

Let <s > be a sequence such that Lim s, =/ and s, 20 ¥ n € N. Then prove ¢ > 0.

3
1 l 1
Show that the sequence <s > defined by 5» = n+l * ) e n 4 n converges.
4
Prove that a monotonic sequence of real numbers is convergent if and only if it is bounded.
B
Evaluate Lim s, fors, = /n+a —n+b,ab. 3

n—x

Let <x > be a sequence of real numbers and for cachn € N. Let s =x, +x,+ ... +x
andt =[x |+ |x,|+ ... +|x |. Prove that if <t > is a Cauchy sequence then <s > is Cauchy
sequence. ¥

UNIT—II

Sh thtz—l—' t dz—l——-"i divergent 4
ow tha @n+ 1) is convergent an n - s gent.

Let Zan be a sequence of real numbers such that £ = Lim {/a,,a, 20,V n. Then

n—»w«
n=1

prove that Zan is convergent if £ <1. -

A series an of non-negative terms then prove that the sequence <s > of partial sum is

monotonic increasing. 2
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()

6. (a)

(b)

(©)

(@

(r)

(b)

(c)

Show that an absolutely convergent series is convergent but its converse necessarily does not
hold. 4

Test the convergence of the serie:. Z : , p > 0 by Cauchy's Integral Test. 4

=, n(logn)?
Wik sk L .
est the convergence o s A

UNIT—III
Let f(x, y) be defined and continuous in the open region D and let f(x, y) = z,
f(x,. y,) = 2,, z, # z,. Then for every number z, between z, and z,, there is a point (x, y,)

of D for which f(x,, ¥,) = z,, prove this. 4
Using € — & definition of a limit of a function, prove that ( ]Li[g ) (3x - 2y) =14,
. X, ¥)-»(4, -

3

Expand f(x, y) = x? — y* + 3xy at the point (1, 2) by using Taylor's theorem. 3

Let real valued functions f and g be continuous in an open set D < R* Then prove that

f+ g is continuous in D, 3

x’y’ 2,2 2
Let f(x,y) =—— 7, Xy" +(x —y)® # 0. Show that limit of the function f as
X Xy'+(x-vy)

(x, y) = (0, 0) does not exist even though iterated limits are equal. 4

Expand ¢* at the poi'nt (2, 1) up to first three terms. 3
UNIT—IV

If xu = yz, yv = xz, zw = xy, find (X, y,2) 3
a(u, v, w)

Find the least distance of the origin from the plane x — 2y + 27 == 9 by using Lagrange's

method of multipliers. : 4

Find the extremum of sin A sin B sin C subject to the condition A+ B + C = n. 3
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9]

10. (a)

(b)

1. (p)

(@

(r)

Let f(x, y) be defined in an open region D and it has a local maximum or local minimum
at (x, y,); if the partial derivative f and fy exist at (x,, y,), then f(x,, y,) = 0 and

f (X ¥o) = 0. Prove this. 3

If x +y=2e® cos ¢, x — y = 2ie® sin ¢, show that JJ' = 1. 3

Use the method of Lagrange multiplier to locate all ldcal maxima and minima and also find

the absolute maximum or minimum of f(x, y) = x* + y?, where x* + y* = 1. -
UNIT—V

Evaluate Hf-ﬁds where F = (x* = yz)i + (y> = zx)j + (z> = xy)k and S is surface of
S

rectangular parallelopiped 0 <x <a, 0 <y <b, 0 <z < c by Gauss-divergence theorem.
5

Apply Stoke's theorem to evaluate {)[(x +y)dx + 2x — 2)dy + (y + 2) dz], where C is

c

the boundary of the triangle with vertices (2, 0, 0), (0, 3, 0), (0, 0, 6). 5
log8logy

Evaluate the Double integral _[ _[e" "¥dxdy : 3

0 0

Change the order of Hf (x, y)dxdy , where D is bounded by parabolas y* = x and x* = y.
D

3
I 2(1-x) 2Al-x)-y
Evaluate _[ _[ : Ixzy dzdydx . 4
0 0 0 ’
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