
B.Sc. (Part-II) Semester-Ill Examination
MATIIEMATICS

(Advanccd Calculus)

Paper-V
Time : Three Hours]

Note :-(l) Question No. I is compulsory. Attempt once.

(2) Attempt ONE question l'rom each unit.

[. Lhoose lhe correct altemalive :-
(1) Every Cauchy sequence of real number is

(a) urbounded (b) bounded

(c) bounded as well as unbounded (d) None of these

AW-1682

[Maximum Marks : 60

(2) The sequence <si where s.
n

ts
n+1

(a)

(c)

monotonically increasing

constant sequence

Convergent

Divergent

(b) monotonically decreasing

(d) None of these

(b) Oscillatory

(d) None of these

(3) The harmonic .".i", >| is 

-.

(a)

(c)

(4) Let Xa, be a series with positive terms and limal'" =/, then the series xaris convergent

if _.
(a) /=l (b) />1
(c) 1 < 1 (d) None of these

(5) If litf(P)=f(P0); where P, Po e Ff then

(a) fis discontinuous at Po (b) fis continuous at Po

(c) f is cortinuous at P (d) None of these

(6) lf lim f(x, y) : / exist then repeated limits are
(\,r)rix!.yu)

(a) cqual (b) not equal

(e) not exist (d) None of these

(7) The function f(P) has absolute minima at P0 in D if _.
(a) l(P)<f(PJ;vP€D (b) f(P) > f(Po); v P e D
(c) (P)=(PJ;vP€D (d) Nole oithese
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(8) If u = 2x - y and v = x r ,lv then Jr -
(a) I

(c) 1
9

(,) e

(d) None of these

(b.)

(9) Thc value of J J xlYdYdx ;5

JII

(a) I

(c)

I
28

(d) I

(10) The value of dx d1' Cz is

l0

)

)

j3

(a) 0 (b) 2

(c) -l (d) I

UNIT-I
(a) Prove that ?r convergent sequence of a real numbers is bounded.

(b) Show that the sequence .S,t, 5., -1*.1,*......+f i. convergent.l! 2! n! -
(p) Prove that every convergenl sequence of real numbers is a Cauchy sequence.

(q) Show that the sequence <S">, whcre S" =

bet\reen 2 and 3.

UIIT_II
4. (a) Prove that the series Ix" convcrges if and only if for every e >0, laM(e)eNsuch

lhat m > rI 2 M = I x.,r + xn . + .... +x.<€. 5

t*1
n

t*1
D

, is convergent and that lim lies

5

(b) Tesr rhe convergence of the serics *; 
-

xeR,x*0.
(x+2)(x+4) (x+4)(x+6)

1 1

+ +

5. (p) Prove that p-series > conlergent for p > I and divcrgent for p < I
I
-1S

)

6

(q) Test the convergence of rbe serics 1!J3 " n E I.l .1

lYBC t5253 (Contd.)



6. (a)

(b)

(c)

7. (p)

(q)

UNIT_III

Prove that lim (3x-2y)=14 bv using e - 6 definition of a limit of a function.
(!.!)r1l

4

Expand x'+ yr - 3xy in powers ofx - 2 and y- 3. 3

Let real valued functions f and g be continuous in an open set D q R2 then prove that

f t g is continuous in D. 3

Prove that the lunction f(x, y) = x + y is corltinuous w (x, y) e R2. 4

Expand e! at the point (2, t) uplo hrst three terms. 3

8

9

x!(r) Let f(x, y) = -=--;, show that the simultaneous limit does not exist at the origin in

spite of the fact that thc rcpca&d limits exist at the origin and each equals to zero.
3

UNIT_IV
(a) Fi[d the maximum and minimum values of x' + y1 - 3axy. 5

(b) Find the least distance of the origin from the plane x - 2y + 22 = 9 by using Lagrange's
method of multipliers. 5

(p) If x, y are differentiable functions of u, v and u, v are differefltiable fulctions of r, s

then prove that

aq!y) A(u.v) 
= 

d(*.y). 
5

d(u,v) 0(r,s) O(r,s)

rqr I[ xu )7. ].\ - x/ and zw xy find rhe value of +Y'z) .

UNIT-V
10. (a) Evaluate by changing the order of integration :

)

I

i
rt,,-

I
x

dydx.

(b) Evaluate J{Zx+f)av, wherc v is the closed rcgion bounded by the cylinder

---
Vx' + y' 5

z = 4 - x2 and the plarcs x = 0, x = 2, y = 0, y = 2, z = O.

ll. (p) Evaluate by Stoke's theorem J(e"dx + 2ydy-dz), where c is the curve x2 r y, =.1,

5

)

(q) Evaluate by Gauss Divergence ttreorem lJ f.nds; wbcre

f = 1x1 - yz;i + 1yr - zx)j + (zr - xy)k and s is the surfacc of.ectangular parallelepiped

0 -< x I a ; 0 < y < b; 0 s z < c. 5

3YBC-IJ25] 6:5





AW-l683
B.Sc. (Part-II) Semester-Ill Examinatiotr

MATHE]\IATICS
(Elementary Numbcr Theory)

Papcr-VI
Time : Three Hoursl [Ma,\imum Marks : 60

Note :-(t) Question No. I is compulsory and attcmpt it once only.

(2) Attcmpt ONE question liom each unit.

L Choose the correct allemative :-
( I ) Two integcrs a and b that are rtot both zcro are relatively prime whenever

(a) [a, b] = I
(c) (a,b)=d,d>l

(2) Forn€N,(n,n+1)=
(a) I
(c) n+1

(a) Composite

(c) Prime numbcrs

(b) (a, b) - I

(d) None of these

(b) n

(d) tt(n + 1)

(3) A linear Diophantine equation l2x + 8y = 199 has _.
(a) unique solution (b) infinitcly many solutions

(c) no solution (d) Nonc of thcse

(4) Any two distinct l'ermat numbers arc

I

(b) Relatively prime

(d) None of these

(5) Thc non negative residue modulo 7 of l7 is
(a) o

(c) 2

(6) The inverse of 2 modulo 5 is

(a) 3

(c) 5

(7) For any prime p, (p) =
(a) o

(c) 2

(b) I

(d) 3

(b) 2.
(d) I

(b) I
(d) None of these

(b) 2

(d) 4

I

(8) If n is divisible by a power of primc higher than one, rhen F(n) =
(a) 0 (b) I

(c) n (d) n+l
(9) The order of 3 modulo 5 is

(a) I

(c) 3

YBC-t5254 (contd.)
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(10) A quadratic residue of 7 is

(a) 3

(c) 5

(b) 4

(d) 6

UNIT-I

ac
Let ; an,t ; be fractions in louest teans so thal (a, b) - (c, d) = l. Prove that iftheirlrd
sum is an integer. then r - d l. 4

Find the gcd of 275 and 200 and express it in the lbrm xa + yb. 4

ra h)
lf (a, b) =. d, then show that | ., - | = l. 2

\d dl

Provc that a coffnon multiple of any two non zero integers a and b is a multiple of
the lcm [i, b]. 4

If (a, 4) =. 2 and (b,4\ = 2, then plove that (a r b, 4) = 4. 4

Prove the (a, a + 2) = I lr 2 for everl integer a. 2

UNIT-II
If P is a prime and P I a,a, .... . a., then prove that P divides at least one factor a, of

thc product i.e. P la for some i rvherc I < i S n. 5

l.ind the gcd and lcm of a - 18900 and b = 17160 by w ting each of the numbers a

and b in primc factorization canonical form. 5

Dcfine Fermat number. Prove tha! the Fermat number F5 is divisible by 641 and hence
is composile. 1+4

Find the lrolution of the lLncar Diaphaotine equation 5x + 3y = 52. 5

I]NIT-III
Prove tha! congruence m<,dulo m is an equivalence relation. 6

Solve the linear congruence

t5x :: 10(mod 25j. 4

Solve thc system of three congruenccs

1 = l(mod 3), x = ?(mod 5). r{ = 3(mod 7), 6

Il'a, b, c and m are integ:rs vrith rn > 0 such that a = b(mod m), then provc that :

(i) (a - c) = (b - c) (mod mr 2

(ii) ac = bc (mod m). 2

TINIT-IV
Define Euler Q-function. I)rove that if P is a primc and k a positive integer, then

oe! = Pr, r(P _ r).
F-valuate o(3a). l+3+1

2. (a)

(b)

(c)

3. (p)

(q)

(r)

4. (a)

(b)

5. (p)

(q)

6. (a)

(b)

7. (p)

(q)

8. (a)

7YBC-15251 (Contd.)
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(b)

(c)

e. (p)

(q)

10. (a)

(b)

It. (p)

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

a{'i = 1(mod m). 3

Prove that, for any prime P,

o.(P l) = (P + 1) 6((P - l)!). 2

State Mobius inversion formula.

Prove rhat if F is a roultiplicative fimction and F(n) = I f(d), then f is also multiplicative .

l+4

Let n = p,"t pr"2..... p', be the prime factorization ofthe integer n > 1. If f is multiplicative

I'unction, prove that

!rr(d)f(d) = (t-f(n,)Xl -f(p,)).....(l f(p,)). s

UNIT-V
lf P is an odd prime number, then prove that P" has a primitive root for all positive
intcger n. 5

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

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

(q) Solve the quadratic congmence

5x'?-6x+2=0(mod13)

P-l
2

5

5

3YBC-15254 625





B.Sc. l'ort-Il (Semester-III) Examination

MATHEMATICS (New)

Paper-V

(Advanced Calculur)
'l imc : 'l hree Uoursl tMaximum l\{arks

Notc r-(l) Question No. I is compulsory. Atlempt oncc.

(2) Attempt one qucslion from each unit.

1. Choose the comect altemativc :

(i) A sequcnce <S,,> is strictly increasing if - _ V n e N.

(a) S, - S",, (b) S,, < S".l

(c) S" < S",, (d) S" > S",r

(ii) Let {x.} be a Cauchy sequencc ofrcal numbers. Then lhe scquence {cos x"} is

(a) Unbounded (b) Bounded but not Cauchy

(c) Cauchy but not bounded (d) Cauchy sequcnce

(iii) Ihe P-series | ] is conve.gent lbr --4or

(a) P<l (b) P>l
(c) P=l (d) P-0

(a)

(c)

vox- 35280

Convergcnt

llarmonic

[)ivergcnt

None of thesc

A t;-81

60

(iv)'the selies I-" =17!,',

(b)

(d)

I



(v) If iterated limils of a function are not equal at poinl thcn :

(a) Lirhil exist at that point (b) Limit docs not exist

(c) Limit is zero (d) None of lhcsc

(vi) rf lim|1,p, f(P) - rIPo) rhen :

(a) f is continuous at Pa

(c) f is conlinuous at P

(a)

(b)

(d)

l is discontinuous al P,

Nonc ol lhese

(vii)lfu = 2x y. v -- x + 4y then J =
6(u, v)
d(x. y)

I

t (b) e

(c) 9 (d) 9l

(viii) The function t(x, y) has an absolute maxima at a point (x,,, y0) in I) il
(x, y) e D.

(a) f(x, y) < (xo. y0) (b) (x, y) > (x0, yo)

(c) ((x, y) < l*(x., y0) (d) None of thcse

(ix) Thc serics f ar" I is convergent if I

(a) r l (b) r<l
(c) r > I (d) Nonc of thcse

{xr J, J, xY' dxdl = 

-.24 26(a) t (b) i
28(c) T (d) l0

l

for all

vox 15280
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UNIT-I

(a) Let <xi> be a sequence of real numbers thal converges to x * 0. Then pro\c thal

)=i,,*xn*ovn€N 1

(b) Show that the sequcnce <S"> delincd bV S, : ., \*
and bor-rnded.

is monobnic

(c) Iivery convergent sequence ofreal numbers is a Cauchy sequcncc. Provc this. 3

OR

lll(p) Show that thc sequcnce <S"> dcfined by S": 1 + 1+ +.....+ does not convcrge.

3

(q) Lel <S.> be a scqucnce such that lim S" = z andS,,>0Vn e N.'Ihen I >0. |'rove

this. 3

(r) A real sequence <Sn> converges ifand only iffor each e >0, I M € N such that

lS, - S,L < e V m, n > M. Prove this. 4

UNIT-II

a. (a) l,et f, xn be a positive term scries such lhat n--

Then the series convcrges if , < L Prove this

(b) Test the convetgence :

tll_+ 
-+- 

lr.t.2 2.3 .3.4

(c) Delinc :

(i) Absolutelyconvcrgcnt

(ii) Harmonic series

(iii) Condilionally convcrgent.

oR

ll- t.....+ -
.1'+l l'+l

.l

lvox 15280 (Conrd )



5. (p) If<a.> rlith a,, > 0, n € N is monolonic decreasing sequence and il Ib" is convcrgcnr
n=l

then thc series Iu,b" l, also convorge.t. Prove this. .1

(q) Test thc con\ergencc by integral tcsl

I n_ _2

6. (a) l-ct 1(x. )) =.

I a" ,liverges ii I > I Provc this

lr) I-et ) a,, 6. a sequcnce ofreal numbers such that l= ll1, ih. .u" > 0 v n. lhcn

\

I NfI -III

, for (x. )) + (0, 0)\ +y'

(b)

(c)

-' 0 , for (x, y) = (0. 0)

Using (€. ti) definition, prove that f is continuous at (0. 0). 3

Ilxpand xr,y' 3Iy in power ofx -2andy- 3 i.e. atthc point(2.3). 4

If limit of a function f(x.1') as (x. y) , (x". y") cxists, thcn it is unique. Provc this.

3

OR

I-el real valucd I'unctions I and g be conlinuous in an opcn sct D q- R:. 'l hcn prove thal

f g is oonlinuous in D. 4

Expand f(x. y) -xr r yr * 3xy in power of x- landy l. 3

tjsing € 5 dclinition ofa limit 01'a function, prove thal ,."ril r)(x2+2y) :3.
3

7. (p)

tq)

(r)

-lvox 3i280 (ftnnd )
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UNIT-IV

(a) Show that the lunction (x, y) = 2xr - 3x:y + y: has neithcr maxima nor minima at

(0, 0). 3

d(x. y. zt
(b) lf x + y+z=u, y+ z = uv, z= uvw. prove rhar ;Gfij - u:v. 3

(c) Find by using Lagrange's method of multipliers, thc lcast dislancc of the origin from

thc plane x '2y +22=9. 4

OR

(p) lf x, y are diflbrcntiable functions of u. v and u! v are differentiablc functions of r 4nd

a(x.)) a(x.y) a(u.r)
s lhen prove thut ' a(r,r) 

- 
61u.vj ?1r. s.y 5

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

at (xo, y0). If the partial derivatives E and f, exisl al (x,,. y,,), then l(x,,, y,,) : 0 and

t(x", yJ = 0, prove this. 5

UNIT_V

(a) Flvaluate by changing the order of intcgration :

a .'[-'t ,.6,6*
l" I r+-== 5

r/*, *y. '

-E1
(b) Evaluate Jn J (x'+y'[ydx. s

OR

9

It)

ll. (p) llvaluate JJF 
n a. wherc F: axi + byj + czl and S is the su.facc ol spherc

x2+y2+22 =1. 5

(q) Ilvaluate by Stokes theorcm Je-dx 
+ 2ydy dz

, wherg C is the curve x'?+yr = 4, z: 2

)

vox 35280 ,a) 5





AY-1732

B.Sc. (Part-II) Semestcr-III Errminatiotr
MATHEMATICS

(Advrnced Calculus)

Paper-V
'fime : Threc Hours] [Maximum Marks : 60

Noic :-(l) Question No. I is compulsory, attempt oncc.

(2) Attempt ONE question from each unit.

l. Choose the correct alternative :

(i) Evcry Cauchy scquclce is :

(a) Unbounded (b) Bowded

(c) Oscillatory (d) None ofthesc

4 + 3.10"
(ii) The value of lim ls

5 + 3.10'

(.a) 4/s

(c) 4

Qii) If lim a, * 0 then the series ta. is

(a) Convergent

(c) Oscillatory

(a)

(c)

(vii) Itu=2x yandv=x 4y. thrn ffi't,

t=r (b)

| =o (d)

lim f(x, y) + f(xd, y.) rhen :
(r, !,,rr.. r )

fis continuous (b)

fis discontinuous (d)

lim f(x. v) I then lhe itcrated limiB are(\,!).(\,.v"r "

llqual to I O)

Lcss than 1 (d)

(a) 7

(c) l/8

(b) 0

(d) I

(b) Divergent

(d) Nonc of these

(iv) Let !a,, bc a series ofpositive terms such that lim 1,6 = I ; Vn . 'I'hen !a,, is convergent

if:
(a)

(c)

(v) lf
(a)

(c)

(vi) If

fis continuous at (xo, yo)

None of these

t >t

t<l

Greater than I
None of these

wP7 Jlsg

(b) 8

(d) e

(Contd.)I



(viii) 'l he necessary condition lor the cxtremum of f(P) at P0 € D is :

(a) !(r,):0 (b) i,(P.) .= 0

(c) l(Po) - 0 and f,(Pu) .0 (d) f"(P,,) = 0 or f,(P,,) - 0

(ix) 'lhc unil normal vcctor n to tbc surfacc O(x, y, z) : 0 is given by :

v0(a) lvol 6r vq

(c) (l)

(x)

(b)

(c) I)isclrss the cDnveraencc (rl'the series t --1-' 
"1 n'rt

5. (p) Lct ta" be a series ofpositive terms such that lim 9r1 = l. Then show that Iu. i.

.ila

dxdyclIrre value or JJJ ls

t0
t NIl --l

2. (a) Show thal thc sequence .S"> *h"." S, - (l + lin). is convergcnt and its limrt lies in

(a) 6

(c) 4

(b) 8

(d) 2

bet$,een 2 and 3. 5

(b) Provc that every Cauch, scquence ofreal numbers is bounded. 3

(c) Prore lhar 1;", l-f l t J 1l2n D = 1 2
n-

3. (p) Prove that every monotonio sequcnce is convergent ifand only il it is bounded. 4
(q) Prove that cvery convergent sequence ofreal numbers is a Cauchy sequence. 3

(r) Sholr'that the scquence -2, -22. .222. .2222, . .... is rnonotonic increasing and it will
converge to 2/9. l

UNI'I'-II

4. (a) Provc thar rh"."ri". i { is convergcnt for p > I and diverges when p.= 1. 4

=n'
'l'est rhe conv,rrgcncc of the series , - + . + + - 3

3

convergent if I < I and diverges when 1> l.

a1ror TesL the conrcrccs olLhc series \
"f; n(log n)P

(r) Discuss the conv".g"n"" nfth..".i". ,i,f

,l

l

wPr- {259 (Conrd.)



6. {a)

UNIT-TII
Using e -6 definition ofcontinuit, provc that f(x, y) : x y is continuous tbr all (x,y)in
xy-plane. 4

Obtain the expansion ol'l-(x, y) = x' - y' + 3xy at thc point (1, 2). 3

Usinp. -Edetinition. orovc tha! lim 1x'] 311-7. 3
\,t,.11,:,

Expand xr + yr - 3xy in powers of (x 2) and (y 3). 4

Iff(x, y) is continuous at P0(xn, y,,) thcn prove that it is bounded in some nbd of Po(xn, yo).

3

'1

(b)

(c)

(p)

(c)

(r) l,et f(x, Y) = -JL-r;. Sho* that simultancous limit does not exist at the origin in spite of

the fact that thc repeated limits exist at the origin. 3

TJNIT-IV
(a) l,ocate all critical points and determine whether a local maximum or minimum occurs at thesc

points of f(x, y) = xr 2x']y x2 2y'1 lx. 5

(b) Find thc cxtreme values of u = 1+ I
34 : subject 10 the condition x'1+ yr = I 5

I

10. (a)

9. (p) Find by using Lagrange's method ofmultipliers, the least distanc€ ofthe origin from the planc
x-2Y'22=9. 5

(q) tf xu = yz. yv = xz arrd zw = xy 1r.n 6n6 !(\J-?- . 5' a(u, v, w)

UNIT-V

eruruu," jj L aya* i by changing the order of integration 5

5(b) dzdxdv

I I . (p) \'erify Gauss divergcnce theorcm lor thc hrnction f = x'i + y'J + zt[ and S is a surface of
unit cube 05x 51,0 <y < 1,0<z < 1. 5

(q) Verify Stoke's theorem for the function i = yi + zj over the plane surlace 2x +2y + z:2
in the first octant- 5

IJ J,.uatcvalE

3wP7. a)59 525





AS-1398

B.Sc. Part-II (Semester-IlI) Examination

MATHENTATTCS (Otd) (Upto S/17)

(Advanced Calculus)

Paper-V
'Iime : Three Hours] fMaximum lvlarks : 60

Note :- ( I ) Quc:trun \o. I i. conpulsory.

(2) Attempl ONf, qucstion ftom cach Unit.

l. Choose correct aitematives :

(i) 'lhc sequcnce <s">, $here ." = fr i. ,
n+1

(a) \{onotonic decreasing (b) Monotonic increasing

(c) Col1sliut sequcncc (d) Oscillatory sequence I

(ii,) II <s">, <1r> and <un> be three sequences such that s, < t" < u" V n € N and

i.im s. - I'm un -, 11,"n Lim r, is:

(u) 0 (b) I
(c) -/. (d) I 1

(iii) The gcomctric series ! x' 1 is convergent if

(r) Ifx = r cos e, y = r sin 0lhen the value o1'
a(x, y rs:
aG, e)

(b) -r
(d) r0

(b) x= 1

(d) x> I

(b) p> 1

(d) p=-l

l

I

(a) r
(c) r€

vt'N,l lll6l (Contd.)

n-l
(a) x=0
(c) x< I

_t
rivr These es ) 

- 
isconveruent if:

-nr
(a) p<1
(c) p:o



(vi) The limits Lim Lim F(x, y) and Lim {-im F(x, y) ale called as :

o Double limits
(d) None ofthese

(t) r(m)/r(n)
(d) None ofthese

)

-

.l

(a) Left hand and right hand limits
(c) Rcpeated or iterated limits

(vii) Thc valuc ofp(m, n) is equal to :

(a) I-(m) f(n)
(c) 0(n, m)

I

1

(viii) 1te improper integral Jx"' '(l x)" rdx. m. n > 0 is called :

Alpha Function
Gamma Function

(b) Bcta Function
(d) None ofthese

(a) 0 O)1
(c) 2 (d) 3 I

UNIT_I
tltI

2. (a) Show that the sequence...t, t" =L *13+-+ - + 

"(,,*,) 
i" monotodc and

bounded. 3

(b) Prove that iflimit of sequence <so> exists then it is unique. 4

.(2D-l)
{c) Evaluate Lim " - -',' 

32n'+l
3. (a) Ifthc sequence <s"> is monotone incrcasing and bounded above then prove that it converges

to its supremum. 4
(b) Show that the sequence <.3, .33, .333, ..,> is mo[otonic increasing and boundod above and

colverges to 1/3. 3

I

(c) Show that the sequence <str>! where sn = is a Cauchy Sequence. 3
n

vTM 13363 2 (Conrd.)
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1ix) Thc value of JJdxdy is
00

d
I
3

!tt
(x) The value of JjJa,ava*

000

(a)
(c)

(a)
(c)

(b 2
0) I

I



4

T]NIT-II

(a, Lsing inlegral test. test the convergenc. oi f l

."-(n+3)(n+4)

(c) Let !a, be a sequence ofreal numbers such thal /= Lim i6, a, )0Vn then prove

that

(i) t u" convcrges if I < I o P,"" divergcs il I > I 4

n +a
5. (a) Test lhe con.,ergence of the series I 2n +a

(b) Using comparison test, test the convergence ofthe scries :

t 't2 lJlr-*-+-_+... l2' 3' 4r

(c) Prove that the geometric series i*n-l converges to fr fo. o . * . 1 and diverges
n=l

forx> 1. 4

TINIT-III
Expand xr + y3 - 3xy in powers of (x - 2) and (y - 3). 3

Using € 5 definition ofa limit ofa functior, prove that Lim (x2 + 2y) = I . 3
(x, y) ) (1,I)

Ifi g, are continuous at po then prove that f- g is continuous at pa. 4

lf x: p cos O, y= p sin i,z= z. Flnd d(x'y'z) . 3
a@, b, z)

A rcctangular box open at the top is to have a volume of32 cc. Find the dimensions ofthe
box requiring least matedal for ils construction. 4

By Lagrange's multipliers method find absolute maximum or minimum for flx. 1') - xr + y7

where x{ t ya : 1. 3

l

6. (a)

(b)

G)

(a)

(b)

(c)

,7

3wM 13363 (contd.)

{b) Drscu.s the convergence oIrhe series t n.* |
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8. (a) Prove that f(n + l) = nf(n)

(b) Evaluate
(l + x)7

UNIl'_IV

UNrI-V

(c) Flvaluate
* Ydxdy

log

!

00

dx.
*l

j"-
0

.1,;1
q. ta) Evaluate J J

1

l+x2+y2
dx d1' l

4

(b) Provc that Ie"' dx = nE.

(c) Prove that 31.. n) = !@r(9.
f(m + n)

10. (a) Change the order ofintesral I It(*, ,t OrO*
00

5

(b) I-:valuate by changing the order ofintegration J J
xdvdx

*'+y'
5

7xll. (a) Evaluat by cll.uuing to polar coordinates

by0lxly,0lxia.

dx dy , r,tere R is the region bounded) 1\ ty

I

J 5(b) Iivaluate J,r dydx by changing the order of integration.

4

I

3

wM- 1136l



AT-324

B.sc. (Part-II) Semcstcr-lII Eraminaaion

MATHEMATICS (New)

(AdYanced Crlculus)

Paper-V

Time : Three Hours] [Maximum Marks : 60

Note :-(l) Question No. 1 is compulsory, attcmpt once.

(2) Attempt ONE question from each unit.

l. Choose the concct ahernativc :

( I ) The sequence < s" >; where so - c converges to zero if : I

(a) r <1 (b) lrl>l
(c) r : 1 (d) None of these

rlt fhc ralue of lim -. is : In* )'n

(a) 2 (b) r

(c) 0 (d) 4

(:r ) Let xa, be a scrics of posilive terms such that 11rn 
g-otr 

= 7 v^; then the series !a, is
n+@ an

convergent if
(a) l= I

(c) /> I

o) /< I

(d) None of these

is called(4) lhc serics r*]*]* 1+-+
n

(a)

(c)

uNw 2742 t

Geometric series

Arithmctic scrics

(b)

(d)

Harmonic series

None of these

(Contd )

I

1



(5) The value oi lim lim (x) - 3x + .1)
\JI ts

(6) 'l-hc value ()l'6 in the tbllowing expression 0 < (x, y) -(0.0) l<6:= xr'vr l< r*-

(a) '+

(c) I

I(u) rto
(c) I

(a) 6.

(c) I

(a) 2

(c) o

.l .l .l

J, J, J.
dxdldz is

(b) 3

(d) 0

I(b) 
lo

(d) None of these

(7) .A. function f(p.) is said to have absolute maximum at P, e D ilf for all P € I) satisties

rhe condition : I

(a) t{Po) < f(P) (b) f(P,,) = (P)
(c) flP,) > lIP) (d) None of these

(8) lf x

(al f

(c) r

(9) 1hc value ol

r cos 0 and v = r siu e th"n d(*'Y) i,' a(r, o)

(b)

(d)

I
r

I

I

(10)lI f=yi+xl+22[ thcn div F ar (1, 1, l) is

(b) 2

(d) 3

uNw 17.12 r

(b) I

(d) 3

(CoDId.)

1

I
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UNIT-I

2. (a) tf lirn s, =l 4n6 lim tn =rn then prove that :

lim sntn =16 4

3(b) Let < s,, > be a sequence such that

(c) Prove that :

,lI} ." =, and s,, ) 0, then prove that 1 > 0

1
+ -; is monotonic and bounded

3

I
+ - does not converge

n

3

I]NIT II

lirt 1+2+3+........+n 1

l

43. (p) Prove that limit of sequence if it exist is unique

lll(q) Prorethatthesequence <si>. sn ---+-+

G) Show that the sequencc < s^ > defined by s"=t11a11...

4. (a) Prove that the Geometric seri"s )-n' i..onr"rg".,o fi if 0<r< l and

2n

divergesfbrr>l

(b) Test the converges of the se es I

4

3

n
3

(c) Discuss the convergence of thc series I
n!

n

5. (p) Let ta,, be a series ofpositive terms such that Ii- 9E!=7.1hgn show that the series
n-+' on

,a, is convergent if / < I and diverges when ,/ > l. 4

UNW 27421 3 (Contd.)
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(q) lcsl lhc con\ergence of lhe serre: t I ' )"!\n+1,

(r) Discuss the convergence oi the sefles t L 2
9 4,, +|

UNIT-III
(a) Prove that il'limit oI a iunction (x, y) as (x, y; -+ (xo, yJ exist ther it is unique.

4

rh) tlsiI]E e-i dcfinirion. pro\e rhal :

lim (x2+2r')=3. l
(\. y}J{ l.l l

(c.1 Expand xr r' yr 3xy in powers of (x - 2) and (y - 3). 3

(p) Usirg e-6 dehnition of continuity. prove that f(x, y) = x + y is continuous for all
(x, y) in xy-plane. 4

(Ltt l)rovc lhar lim (lx -2y)=14 by using e 6 definition. 3'' r, \r+r.l ll
(r) llxpand e'! at thc point (2. l) upto llrst three terms. -l

UNIT-IV

.l

6

1

8. (a) A rcctangular box open al lhe top is to have a volume of 32 cubic feet. What must be

thc dimcnsions of the box if the surface area is minimum ? I
(h) Find the extreme values ofxr + )r - ldxy. 3

t() ll u-x:' undr-ran x r,1n \. tind 
alu] ilr..l. srare wherhel u snd v ar(

I - t) dtx,.)
linctionally relared. If so. find the reletionship. l

9. (p) |ind the coordinates of the foo! ofthc perpendicular drav.'n fronr the poinl P(6,2,3)
ro the plane z - 5x y + 2; by minimizing the square of the distancc liom P to ?tn-y

point (x. y. z.) in the plane. ,l

(q) l-ct the tunction t(x, y) be define(l and continuous on an open rcgion l) ol'xy-planc.
If f(x. y) has local maximum or minirnum at Pr(xo, y) in D and f(x. y) is differentiable

af df
al Pr thcn provc that 

dx 
=a={) ct Po(\0. yo). 1

UNW ll,l: I 4 (Contd )



(r) lfx=rcoso,y r sin 0 thcn find

,(x, r')
a(r,0)

UNIT-V

cl rl .
10. (a) Evaluatc l- | , xydydxl by changing the order of integration- 5

JO J\.

(b) Ilvaluate 
JJJ 

*'a"arar, where R is a cube bounded by the planes z = 0, z - a,

R

! -0.y-a.x 0.\ a. 5

ll. (p) Vcrify Gauss divergence theorem for the fu[ction l=yl+xj+22[; over rhc region

bounded by xr I- yr : 4: z: 0 and z = 2. 5

1q) Verily Stoke's'lhcorem for the function F=*2i**yJ integrated roufld the square in

the plane z:0 and bounded by the lines x = 0. y = O,x- 2,y =2. 5

5tiNu;-27{2 t 530
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AU-82

BSa. P.n-ll (Sci..l3F-m) Errnlnraion
M,AIED,MAflCS (Ncx).

(DLrcrt ry Nrobcr ThGory)

PrpceVt
Timc : Thrcc Hours] [Maximum Ma*s : 60

Not3 :-(l) QuEstion No. I is comprlsory; auempt it olcl only.

@) Attcmpt OND, qucation from cach unit.

Choos€ tbc conrcr altermtivc :

O Thc plodiEt ofuty m conrccutive integen is divisibte by :

(&) (n+ l)! O) (m- I)!

(c) ml (d) +!
(i) If c > 0 ir common divilor of I and b, thcn

(a, b)
c

c

(b)

G) (r, b) (d) 
Is, bl

G0 The conjcctuic 'Evcry odd intcger is the suo of at most three primes" is given by
(8) Eld€r (b) C,oldbsch

(c) Elf,iottEner (d) Nore ofthese
(iv) lf x > 0, y > 0 ottd x - y is cvcn, thcu x' - yl is divisible by :

(s) 3 O)4
(c) 5 (d) 7

(v) If n > 2 is r positivr ircgsr, tlE'tr :

lr + 23 + 3! +4! +... +(n - lf r
(!) 0 (mod o) (b) I (mod n)
(c) 2 (mod n) (d) None ofthese

l'a b\
l;';J =

(a)
c

c

vox-3rtl (Contd. )
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(vi) Theset {0, 1,2,3} is complcte system of residuesmodulo:

(a) 3 (b) 4

(c) s (d) 2

(vii) The function fis multiplicativg if:
(a) (mn)=(m)l(n) O) (mn) = f(n)l(m)
(c) (mn)=(m)(n) (d) None ofthcse

(viif Ifn = 18, then the pair oft(l8) and o(18) is :

(a) (6, 3e) (b) (6,40)

(c) (7,e3) (d) (7,92)

G) If O-(a) = n, then o.(al) =

m n
(a) (m, k) (b) (m, n)

n
(c) (nJJ (d) Nore ofthese

(x) The quadratic residues of7 are :

(a\ Q, 3, \ O) (3, 5, 6)

(c) (1, 2, a) (d) None ofth€se

I'NIT_I
2. (a) Find the gcd of 275 and 200 and express it in the form 275 x + 200 y.

(b) State and prove the divisioo algorithm thcorem.

(c)

(p) If a, b € [,b* 0 and a=bq+r 0 < r < b, then sho$/ that (a, b) -(b,r).
(q) For positive ioteger a and b, prove that :

(a, b) [a, b] = ab.

(r) Prove that there are no integers a, b, n > I such that (a" - t') | (a'+ b').

10

4

rf (a, b) = d, then show rhat [;,i) = ,

l13

2

43

3

3

(contd.)2vox t5281



4

5

(a)

o)
(p)

(q)

UNIT_II
Prove that every positive integer greater than one has at least one prime divisor, 5

Prove that thc Fermat number F, is divisible by 641 and hetrce it is composite. 5

Fidd the solution of the linear Diaphantine equstion lox + 6y = t 10. 5

IfP" is the n'h prime number, then prove that :

P.<2,'. 5

T,'NIT-M
Show lhat congrucnce is an equivalence relation. 5

Find the solution of l40x = 133 (mod 301). 5

lf a=b (mod m), then prove that a" = b" (mod m), Vn e N. 5

Solve the system ofthrce congnrcnces :

x= I (mod4), x = 0 (mod3), x=5(mod7). 5

IJNIT_IV
lfm is a positive integer and a is an intcger with (a, m) = l, therl prove thaf ar'l = I (mod o).

5

Ifn is a positive integer, then prove that :

Io(a) = n. 5

Prove that the Mbbius r-tunction is multiplicalive. 4

For n > 2, prove that 0(n) ir an even integer. 3

Find the value oft(1800) aod o(1800). 3

I]NIT_V
lf O.(a) = n, then prove that ar = I (mod n.) ill nlk, V k e N. 3

If(a, m) = d > l, then prove that m has no primitive root a- 3

Ifp is a prime number and dlp - 1, then prove that the congruence xd - I = 0 (mod p) has
exactly d solutions. 4

Find all the primitive roots ofp = 17. 5

Show that the congruencc x1 = a (mod p) has either uo solutions or exactly t*o imongruent
solutiols Drodulo p. 5

6.

1

(a)

o)
(p)

(q)

8, (a)

(b)

9

11. (p)

(q)

(p)

(c)

G)

10. (a)

(b)

(c)

vox-3521 n5





AV-I733

B.Sc. (Part-II) Semester-III Exemination
MATHEMATICS

(Elementary Numher Theory)

Pape r-VI
Time : Three Hours] [Ma,\imum Marks i 50

Note !-(l) Question No. l is compulsory, attempt it once only.

(2) A(empt ONE queslion from each unit.

1. Choose the correct altemative (l mark each) :

(i) The number of multiples of 10{{ that divides 1055 is :

(a) 144 (b) ll
(c) 121 (d) 12

(ii) The integers ofthe form 2'?' + 1 are called thc :

(a) Prime number (b) Ramanuj number

(c) Fermatnumber (d) Real number

(iii) lfp is primc then 2P + 3P is :

(a) Pedect square (b) Not perfect square

(c) Positive integer (d) Negative integer

(iv) A solution ofax = I (mod m) with (a, m): I is called an :

(a) Evennumber (b) Odd number

(c) Modulo m (d) Inverse ofmodulo m

(v) What is the total number of solutions in integers to the equation 3x + 5y : 21 ?

(a) 0 (t) -
(c) 2 (d) 4

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

(u) 3 (b) 4

(c) 5 (d) 2

(vii) The function f is multiplicative if:
(a) (m n) : f(m) lf(n) O) f(rrul) = (n) f(m)

(c) f(mn): (m) (n) (d) Nonc ofthcsc

(viii) The numbc. of primitive roots of 53 is :

(a) Zero (b) Ooc

(c) Twenty (d) Twcnty Four

wPZ,-8260 (Co.td.)I



2. (a)

(ix) The cquation m1- 3ln + I = O, whcrc m, n are integc6, has :

(a) Exactly one solution (b) No solution

(c) ldfinitel)'many solutions (d) Exacdy two soltrtions

(x) The number of solutrons to lhe congruence xr = 3 (mod 7) is :

(a) 3 (b) 2

(c) I (d) No sotution t0

UNIT-T

Let a and b be integers that both arc not zeto. Then prove that a and b arc relativ€ly prime

iff there exist integers x and y such that xa I yb : 1. 4

If(a, b)= I. show that (a.r b,a-b) = 1or2. 3

Ifalbc and (a, b): l, then prove that alc. 3

Stale and prove Division Algorithm Theorem. l+3

If x and y are odd then provc that x'] + / is flot a perfect square. ]
Show that thc square ofevery odd integer is ofthe form 8m + l. 3

UNIT-II

Prove that there are infinite number ofprimes. 5

Find the gcd and lcrn of a : 18,900 and b = 17,160 by writing each of the oumbers

a and b in prime factorization canonical form. 5

Prove that for all positive integer n,

t'oF, .... F"_ r - Ir" - 2. 5

l,ct a and b be relatiYely primc integen. Ifd is a posilivc divisor ofab, then show that there

is a unique pair ofpositive divisors d, of a and d, of b such that d = d1dl. 5

UNIT-III
Solve the congruence :

7x = 3 (mod l2). 4

If a=b (mod mr) and a=b (mod mr), thcn provethata=b tmod [m,, mr]). 4

If a, b, c are integers such that a = b (mod m), then prove that (s + c) = (b + c) (mod m).

2

lf r| r,, ..., r,,, is a complete system ol residues modulo m and (a, m) = l, a is a positive

integcr, then prove that atr + b! ar, + b, ....., arm + b is also complete system of residues

rnodulo m. 5

Iffis a polynomial with integral coefficients and a = b (mod m), then prcve that :

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

l

(b)

(c)

(p)

(q)

(r)

(a)

(b)

5. (p)

(q)

6. (a)

(b)

(c)

7. (p)

(q)

wPz 81$ (Conrd.)
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UNIT-IV

(a) Define multiplicative function. If f is a multiplicalive tunction and n : pi' . pl' .... pl-
is the prime-power factorizatiotr of the positive integcr n, then prove that

f(n) = f(pi') f (p!') .... f (p"L ) . l+4

(b) lfn is a positivc inreger, ther prove that I ofal : n .

9. (p) Prove that for each positive integer n > l, ! U(d) =
1, n=l
o, n>1

5

5

(q-)

10. (a)

(r)

11. (p)

(q)

Solve the linear congrucnces using Euler's theorem 5r( = 3 (mod 14). 5

UNIT_V

Let p be an odd prime and let a be an integer with (a, p) = I theD prove that
(a,/p) = arr rrrmod (p). 5

Solve the quadratic congrucnce x, t 7x + l0 = 0 (mod ll). 5

Prove that if p is an odd prime, then x2 = 2 (mod p) has solution iffp = 1 1 1-o6 3;.
5

Find all pdmitive roots ofp = 41. 5

wPZ 8260 3 525





B.Sc. Part-lI (Scmester-ltI) Examination
MATIIEMATICS (Nrw)

(Elcmentrry Numbcr Theory)

Paper-Vl
'limc : Thrcc Hoursl

Nole :-(l) Qucstion No. I is compulsory. attempt it orce only

(2) Aftempt ONtrl question ftom each tlnit.

Choosc the corrcct alternativc (l mark each) :

AS-1401

[Maximum Marks : 60

(i) Ifc > 0 is a common multiple of a and b, thcn

' (4, o)

(" . \
l;' bl -

c
(b) 

t4 tl

(c) (d) None ofthese

(ii) Iror n > l, there are at least (n + 1) primcs 

- 
2x' .

(a) Greater than (b) Less than

(c) F4ual to (d) None ofthesc

(iii) 'l'he set {0. 1.2 ..., m 1 } is a complete system ol residues modulo :

(a) m O) m'l
(c) m+ I (d) None ofthese

(iv) The quadratic residues of7 are :

(a) 1,2, 3 G) 3, s, 6

(c) l,2. 4 (d) None ofthesc

^fl ')\a b,/

wM 13166 (Conrd.)



(v) If Pis a prime divisor of the Fermal number 4 =22" +l,thenOe(2)= 
-.(a\ 2^ (b) z" t

(c) 2'" (d) Z' t

(vi) The number of residues _ the number of non residues.

(a) &ual (b) Not equal

(c) Greatcr than (d) I-ess than

(vii) lfp is an odd prime. thcn | --: ]= -l if :

\ p,i

(a) p= 1(mod4) (b) p= l(mod a)

(c) p = 0 (mod 4) (d) None of thesc

(viii) If p is a pdme, then 2r' + 3P is :

(a) Perfect square (b) Not perfect square

(c) kime (d) Positive integcr

(ix) For a positive integer n, (n- l) !=-1 16o6 n) =n . '

(a) Prime (b) ve int€ger

(c) Positive intcger (d) Composite Number

(x) lf2r = I (mod 7); (2, 7) = I, then the order of2 modulo 7 is :

(a) r b) 2

(c) 3 (d) 7 l0

I'NIT-I
2. (a) Find positive inl€gels a ald b satis&ing the equations (a, b) = l0 and [a b] : 100 simdtaneously,

find all solutions. 3

1t) t'ind the values ofx and y to satisry the equation 423x + 198y = 9. 4

(c) If(a, b): d, thcn show that
/a b\
\d d,

2wM-I3166 (Contd.)



3. (p) Prove that there ate no integers a, tr, n > I such that

1a"_b.)pu" rb,.;.

(q) If a, b e I, b*0anda:bq + r,0 <r<b,thenprovc that (a, b) = (b, r). 3

(r) Using thc Euclidean atgorithm fird the gcd d ofthe number 1109 and 4999 and rhcn find
integers x and y to sadsry d: 1109x + 4999y. 4

T]NIT_II
(a) If2'+ I is prime, then show that m is a power of2, for some non negative integcr K.-1

l

s (p)

'1.

o)
(c)

(q)

(r)

(b)

(p)

(q)

Findthe solution of the lincar Diaphantine equation 15x+7y- ltl. 4

Show that :

F0Fr ... F" r = F" ,, for all positive integers. 3

Prove that every positive integer a > I can be witten uniqucly as a product of primes, apart
Iiom the order in which thc factors occurs i.e. a = prp2 ... p,, all p,being primes. 5

lf a prime p > 3, then show that 2p + I and 4p + I can rot be prime simultaneously.
3

Ifp is a prime and plng thcn show that pl" or pl6. 2

I.,INTT_III

Ifr,, r, ... r. is a complele system ofrEsidues modulo m and (a" m) = l, a is a positive integer
then prove that :

ar + b, ar: + b ,..ar. + b is also complete system ofresidues modulo m. 5

Solve thc system of three coDgrueDc€s I

1=1(mod4)
x=0(mod3)
x= 5 (mod 7). 5

Find the solutions of l5x = l2(mod9). 4

Show that 41 divide 2h - 1. 3

6. (a)

(r) Prove that ca = cb (mod m) iff a = b mod 3
m

d

lr']v 13366
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lJ (a)

(b)

UNTT-IV
Find the number of positive integers lcss or equal to 7200 that rre primc to 3600. 3

If n = p"' pe ...ph is the prime-powcr factorization ofthc positivc inlcger n, thcn sho$

that :

0(n) =
il-

Pr

II-
P2

t- I

p."( )t +

(c) If n = pi'pir ... p.%, thcn prove that :

i(n) = ((I, + l) (d. F l) ... ((t. + l). l
Prcve tllat the mdbius ir-li-lrlction is multiplicative. 5

lfm and n are two positive rclatively prime integer, then show that 0(m n) : d(m) q(n).

5

INIT-V
Ifa and m are relativeiy prime positile integers and ifa is a prim:tile root of m, rhcn show
that &e integers a, a:, ... a(') form a rcduced residue sel modulc m. 4

Solve the quadratic congruence x? r 7x + l0 = 0 (mod I 1). 3

Ifp is a prime number and dkp - l), then prove that the conljrLiencc xd - I -: 0 (mod p)
has exactly d solutions. -1

Ifp is an odd prime and a, b are intcgcrs with (a, p) = I = (b. p) thcn prove that :

9 (p)

(r)

10. (a)

(t)
(c)

ll. (p)

o a=b(modp)=l,u] =fll\p/ ip,

G)

(o

ab

p(i)(:) (

a2

p
l

(q) Ifpisaoddprimcandaisaprimiliverootofpsuchthatat-1* l(modp'?;, thcn show

that for each positive integer n > 2

ar'" '(p _ l) * I (modp). 5
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It.Sc. (ParGll) Semester-lII Examination

MATIIEMATICS (New)

(Elemcntary Number lheory)

Paper-VI

I irne : Ihree IJours]

Note :- ( I ) Question No. 1 is compulsory. Attempt it at oncc only

(2) Attcmpt ONE question from each unit.

1. Choose the correct altcrnative (l mark each) :

(a) (b) la. bl

(1) If c > 0 is common divisor of a and b, *, (:,:) is equat to :

AT-325

[Maximum Marks : 60

t0

(a. b)

c c

(c)

(2) Thc

(a)

(c)

(3) ll x

(u)

(c)

(4) lI n

(a)

(c)

uNw 27.t22

cc
(a,b) (d) 

ta;bl

product of any m consecutive intege$ is divisible by :

(m+1)! (b) (m-l)!

m ! ,,, (t I'ror l u.)

> 0, y > 0 and x - y is an even, then (x2 - y'?) is divisible by :

3 (b) 4

s (d) 7

> 2 is a positive integer, then 13 + 21 + ...... + (n - l)r =
0 (mod n) (b) I (mod n)

2 (mod n) (d) None of these

,l (Conld.)



(5) If (a, b) = I thcn integers a and b are :

(a) Prime (b) RelativelY Prtncs

(c) Conrpositive (d) None of these

(6) An integer'r' is root of f(x) modukr p if:
(a) f(r) = I (mod p) (b) f(0 = 0 (mod P)

(c) f(r) = 2 (mod p) (d) fG) = p (mod 2)

(7) The number of quadratic non residues modulo 23 is :

(a) l0 lb) 22

(c) ll (d) 2

(8) The congruence x" = 2 (mod 13) has a solution for x if:
(a) n=s (b) n:7
(c) n=6 (d) n=8

(9) lf p is a quadralic residue of an odd prime q. then q is a I

(a) quadratic residue ofp (b) quadratic residue ofq
(c) prime (d) residue of p

(10) By lermat's theo.em when 8'0r is divided by 103, the rcmainder is :

(a) 103 (b) 8

(c) 9 (d) l0

UNIT-I

lf x and l are odd, prove that xr + yr is not a p€rfect square.

Prove that, if c I a and c b, then c | (a, b).

Find the values ofx and y to satisly the equation 423x + l98y: 9

If (a, b) : l. then prove that (ac. b) = (c, b).

For positive integers a and b, prove that :

(a, b) [a, b] = ab.

Find :

(5325,492\.

2. 4

3

3

4

(a)

(b)

(c)

(p)

(q)

G)

UNW-27422 (Conld.)



s. (p)

4

1

(a)

(h)

(p)

(u)

(b)

(c)

(q)

U\IT-I I

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

Prove that :

(a'7, b2) : c'1 if (a, b) : c. 3

If P, is the n'i prime number fien show that :

,3
If m and n are distincl non-negative integers, then prove that (F-, F") = 1. 5

Find the solution of the linear Diophantine equation :

lOx + 6y : ll0. 5

UNIT_III
Provc that congruence is an equivalence relation. 5

Show that 4l divides 2,0 l. 5

Solve the system of tlree congmences x = 2 (mod 3), x = 3 (mod 5) and x = 2 (mod 7)
)

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

(a) = f(b) (mod In). s

UNIT_IV

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

ar.,= I (mod m). 5

Prove that Mdbius p-furction is multiplicative. 4

Find the value of $(300). 3

Find the value of r(1800) and o(1800). 3

UNIT-V
If (a- m) = d > l, then p.ove that m has !o primitive root of a. 5

Prove that if r is a quadratic residue modulo m > 2, then y'('v'= I (mod m). 5

Lct a be an odd integer. then prove that xl = a (mod 4) has a solution if and only if
a= I (mod 4). 5

Ifm > 2 and n > 2 are the integers with (m, rl) = l. then provc that mn has no primitive
roots. 5

6

8. (a) If p is a prime and k is a positive integer, then plove tfrat Otlkl=pk(f 1)

(q)

(b)

(q)

5

(p)

(c)
(r)

10. (a)

(b)

ll. (p)

uNw 
-27422

530





B.Sc. Part-II (Semestcr-lIl) Examinatiotr

MATHEMATICS (New)

(AdYrnced C.lculus)

Prper-V
Tim€ : Ttree Hoursl

Note :-(1) Question No. I is compulsory attempt once.

(2) Attempt ONE question from each unit.

Choose the correct altemative :

(i) Ifthe limit of a s€quence exists, the sequence is said to be

As- I 399

[Maximum Marks : 60

I

(a) Unbomded O) Convergent

(c) Divergent (d) Oscitlalory

I(ii) The sequence defined by s, = - . is boundcd ond _.Ir+l

I

(a) Monotoneincreasing

(c) Oscillatory

(b) Monotonedecreasing

(d) None ofthese

(b) r<r

(d) 1= 0

(b) Divergent

(d) None ofthese

I

[ii) Let!a. b€ a series ofpositive terms such that lim i[" = l,a">0,Vn.Then f a,,

is convqgqnt if:
(a) z=l

(c) />l
.t(lU I he scrles xn = ----- ts :

(s) ConveBent

(c) Oscillatory

wM t3l64 (Conrd.)



(v) If Lim f(x, y) + f(x6, yn) then :
(x. y) + (x0, yb)

(a) fis continuous

(b) fis disconlinuous

(c) function ffails to be continuous at (x0, y0)

(d) Both (b) and (c)

(vi) The neighbourhood Nu(xo, yo) - {(xn, yo)} is called as :

(a) 6-nbd (b) Rectanguld nbd of(xo. y0)

(c) Deleted 6-nbd (d) None ofthese

(vii) Ifx=rcose y=rsine then Jaco6iuo .J = 9G.D i.'
a(r, e)

(a) (b)r

(c) r'

!
r

I
(d) 12I

(viii) Let (x0, yo) bc a critical point of a function of two variablcs which is dclincd in the
opcn rcgion I) q R'1and havc continuous second order partial derivativc in t).
'lhen rt s'z:0 >
(a) lhas localmaximum at (xo, yo)

(b) fhas local minimum a( (xo, yo)

(c) [ has neither maximum nor minimum at (xn, yn)

(d) the tesl is inconclusivc I

(i\) In transforming double integral to polar co-ordinales we use dx ly :
(a) drd0 (b) rdrdO

(c) (d)drd0I
r

dr

de

2wM 13164 (Contd.)
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tll
(x) The value of JJJa*ava, is

000

2. (d)

(b)

(c)

3. (p)

4. (a)

(a) I (b) 0

(c) 2 (d) 3 I

UNIT-I
Llvery convergcnt sequcnce ofrcal numbers is a Cauchv Sequcncc. Provc this. 3

Let <s,,> be a sequcnce such that Iim si = I and s,, ) 0 V n e N.'l hcn provc I > 0.

j

ltl
Show that fte sequence <s.> defincd by sn 

-J ;- * t ;; conve rges.

I
Prove that a monotonic sequence ofreal numbers is convergenl if and only it il is boundcd.

4

3(q) Evaluatc Lim sn for s" = J,r + " n/i + b, a + b.

(r) Let <x"> be a sequence ofreal numbers and fot each n € N. Let si:xr + x,+... +x,,
and t" = lxrl + lx?l + ... + lx"l. Prove 1hat if<t"> is a Cauchy se4uence then <s,> is Cauchy

sequence. 3

UNIT-II

Showrhar l-]- is convergent and I,r, +" is divergcnt

(b) Let Ia" bc a sequence ofreal numbers such that 1= ljm Vi". a,, > 0, V n. Thcn

piove that lan is convergent if 1 < I . 4

(c) A series f,x. ofnon-negative terms then prove that the sequcnce <s"> ofpartial sum is

monotonic inq€asing. 2

VTM 13364 (Conrd )



5. (p) Show that m absolutely convergent series is convergent but its .onverse nec€ssarily does not

hold. 4

lll(r) Tesr the convcrgcnce ol 
L2 

+ 
- 

+ 
3; 

+

UNIT-III

6. (a) I-et f(x, y) be defincd and conlinuous in the oped region D and let (x| yL) = zr,

t(xry,) = 
",, 

zt * 22. 'l-hen for every number z0 between zr and zI therc is a point (x0, y0)

ofD for which f(x,,, y6) = zo, prove this. 4

(b) Using e - 6 definition ofa limit ofa function, prove that Lim
(r, y)-r(4, l)

(3x-2Y)=tl

7

3

(c) Expand f(x, y) - x2 y2 + 3xy at the point (1,2) by using Taylor's theorem. 3

(p) Let rcal valucd functions fand g be continuous in an open set D G R:. Then prove that

f+ g is continuous in D. 3

*2.!
(q) Ltt f(x, y) = --- l L =:r, x2y2 + (x - y)2 + 0. Show that limit ofthe function fas

x-y-+(x-y)-
(x, y) --t (0, 0) docs nol €xist even though iterated limits are equal. 4

(r) Expand c'v at thc point (2, l) up to firct three tems. 3

UNIT_IV

8. (a) If xu = yz, 1+ = xz, zw = xy, find o(x, ,z)
?(u, v, w)

(b) Fihdlhe least distance ofthcorigin ftonl thcplsnex 2y.+ 2t" 9 by .Jsing Lagrange's
method ofmultipliers. 4

(c) l'ind the extremurn of sin A sin B sio C suhjcct to the condition A + B + C = n. 3

4

2

3

4wM l]364 (Conrd.)

(q) Test the convcryence ofthe serie:. i -] -,prO by Cauchy's Integral Test.
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9. (P)

(q)

G)

(r)

Let f(x, y) be defined in an open regior D and it has a local maximum or local minimum
at (x0 y0); if the partial derivative f and f exist at (xo, yn), then !(xo, yo) : 0 and

f,(xo, yo) = 0. Prove this. 3

lf x+y=aee cos $, x y = 2ie0 sin 0, show that JJ'= l. 3

Use the mgthod of Lagrange multiplier to locare all local maxima and minima and also find
the absolute maximum or mirimum off(x, y): xr + y:, whcre x{ + ya: l. 4

TNIT_V

10. (a) Evaluate JJF.nas *lere F = (x2 - yz)i + (y2 - zx)j+ (21- xy)k and S is surlace of
s

rectangular palallelopiped 0 ( x 3 a,0 3y (b, 0 <z < c by Gauss-divergence theorem.
5

O) Apply stoke's theorem to evauate fkr + y)dx + (2x - z)dy + (y + z)dzl, wherc C is
c

the boundary ofthe triangle with vertices (2, 0,0), (0, 3,0), (0, 0, 6)

11. (p) Evaluatc the Double integral J I""'*0,

5

3

(q) Change the order of JJf{x, y)dxdy, where D is boundcd by parabolas y' = x and xr = y

2(l - x) 2(l-t)-y

J Jx'!ydzdydx
1

I

I
0

Evaluate

wM 13361 I050




