10. MATHS EDUCATION

@ Algebra & Vecior Analysis (Math. Ed. 39)

Exam 2068 ]
Group'A' - 20

Attempt ALL the questions. Tick () the best answers.

1

10.

1.

12.

Whioho!ﬂwfolt!\h’ingisanaigabrmshuchﬂ?

a) (N, +) b)(Q %)
o) (1,5 d) all of the above
Which of the following is true?

a) a transposition is always an even permutation

b) a transposition if always an odd permutation

c) a transposition is even and odd both permutation

d) the identity permutation is also a fransposition

Whichofﬁnfobwingisah‘iviaiacﬁon‘? .

a) Gbe_agrmpandAbeanon—enmtysetmenma action ¢:GxA—>Aisdeﬁnedby¢{g,a)=ga,
=anEG,leA. ‘ '

h)HZbeﬂleg;otmof'megefsmenﬂmar.ﬁonZ%Z—>Zisdeﬁnedby¢[z,a)=z+a\7’z,ael

c) V be a vector space over a field F and F* (set of all non-zero elements of E) then the action ¢: F”
*V»—)Viﬁdﬂﬁ\ﬂdbyﬂs,v)f-SVVSEF*,VEV '

d) none of the above.

Which of the following is not true statement?

a)Everyg'oupafpﬁmordariscycic

h)ﬂGhm&nmo{manae Gthena"=e

chﬁlﬁagoupofprimotderhasmmersmgmups

d) afl of the above ‘
thhofmetobwingmymtbeﬂ\e4qtdaru!asinplem?
a) 2 " b)3

c)4 d)5

demﬁghhmmmﬂ
a) ﬂ\emlaﬁono{isonmphbmmtmsetdgwps,isan equivalence relation.
b) evelyfmitacyclicgmwbisonwhbto[z, +)

¢) any, two cyclic groups are isomorphic P
d) there exists at least one.subgroup of (Z, +) which is not normal.
Which of the following group iscyclic?
a)Zs ¥ Zn © b)Zu*le
¢)Zis % Zn d) all of the above
Aring (R, .) with multiplication defined by ab = 0¥, b e Ris called
a) zero fing ' b) frivial ring
c) division ring d) ring without zero divisors
The characteristics of the ring (R, +, ) of real numbers is
a)0 . . b)1
c)2 d)ee
If R is a field then which of the following is maximal ideal in R?
a) {0} bR
‘c)an ideal M s.t. Mz R d) there exists no maximal ideal MR
If R be a commutative integral domain and a, b, u € R then which of thde following may not he
true?
+ a) alp, ififb) < (a)

bjaandb are associates, iff (3) = (b)

cyulr v reR

d)"a is an associated of b" is an equivalence relation on R

Let R be a Euelidean domain and a (z0)eR then which of the following is true?
a)d(a) <dff) vasR b} d() S d(a) Ya=R
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c)dfa) =d(l) vacR : d) none of the above.

13.~ Which of the following is the remainder when
3x4 —5x* + 10x2 + 11x - 61 divided by x - 3 ?
a)-61 b) 77
c)22 d) 170
14.  The number of negative roots of the equation
X5 420 - 222 + X - 2 = 0 cannot exceed
a0 b)2
)3 d) 4
15.  Which of the following statements is true?
a) every finite extension on E of a field F is an algebraic extension of *
b) the filed R of real numbers is a finite extensicn of R its / and F
¢) the field C of complex numbers is a finite extension of R of real numbers.
d) all of the above :
16.  If Ais non-singular square matrix then which of the following is not true? -
a) A also non-singular "~ b)jAl=0
c) (Ay1 = At d) (A} = (A
17.  LetWs and W be two subspaces of a vector space V over the field F then Wi W. is a subspace of
Vi
a)Wi=W, b) WiLW: is a subspace of WicW,
c) WacW; d) all of the ahove
18.  LetV be real vector space3 and u, v, we V and c is the real number. Which of the following is not a
" hecessary condition for the scalar product on V2 :
a){u,vy={v, u) f b) u, v+ w) = (v, u)+ (U, wy
¢) {cu, v) = c(u, v) d) b, vy20
19. }f_v> be vector function of a scaiarvarid:hsttlm? is said to be imrotational if -
: a)gfat;l?z> =0 ; b}‘ﬂv—;=0
—» ’ —-> ¢ =
cjeurl v =0 ) d) v_isa constant function .
- = —> -
20, ¥ i, apd k- a:a&;eorﬂmgonalunﬂvmmmwﬂchofmafuMHnmbmlof v
2 i ;
i -
a) i b) j )
- — —
c) k - d) j and k both
Attempt ALL the questions. : . .
) Group 'B' . ; 8x7=56
1 Define cyclic group. Prove ma!mesetofmbemoisofunityfomsacycicg'oupm respect to the
X multiplication operation. o
2. Let G be group and H be subgroup of G, K a normal subgroup of G. vaematH—Hmi E‘HK—K
OR : ; ’
If G4 andszehuocycicgmupsofordermandnrespecﬁveiy.pruvemam« x G is cyclic if and
only if m and n are respectively prime.
3..  Prove that every finite integral domain I field,
4. . Define ring homomorphism. If 7: R — R be ring homomorphism of R into R, then prove that
Fis 1=1ifand only if ker. = {0} .
OR : :
Define imeducible element in an integral domain, Prove that every associate of an imeducible
element of an integral domain R is ireducible. £
Define polynomial equation. Show that the equation

x5+x=-2x=+x—-2=0hasatleastonepa‘rofinaghayroofs. >
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6. LetF,EandeeﬁeldssaﬁslyingF;E:;K.'ﬁ{K:E]and[E:F}araﬁnne,pmvemat:K:F}is
finite and [K: F] = [K:EJ[E: F] F

i A and B be two matrices conformable for the sum and product then show that (AB)T = BTAT,

7. Define direct sum of subspaces of a vector spaces. Prove that vector space V is the direct sum of
its subspaces U and W if and only if

L ([iV=U+Wand
(U W={0}

OR

5> = =
8. fa,b,c beﬂw&amn—mp{anarvecharssuchﬁ\ai

- - - - = = — - - - - .
a =ai| +a;m +asn . b=bi] +hem +hsn and ¢ =ci | +cam #can prove that

O L -
abecl|b B b:l Imn
i ct C1 C 3
Group 'C’ : 2x12=24

9. Prove !_he'folowing
(i) Let {G,0) be a finite group and (H,0) be a subgroup of G, then 0{H) divides 0(G).
(ii) A finite group of prime ordes has no proper subgroup.
10.  Prove that every principal ideal R is a unique factorization domain.
OR : ‘ -
Let V be a vector space over the field F and (v,vz ......... vi) be a basis of V. i ws, Wz wr be
« elements of V within n > m, prove that wi.iz,......... W, are linearly independent, ‘
Group "A" oo : 20
Attempt all the questions. Tick () the best answers
b W(G,o}baag'wpanda,b.ceG,whbhuﬂhﬂubﬁngmpeﬂyismtna?
a. (af)*=a b. (aob)i=a’
c.(aob?:a!nb-‘va,beg:Gabeliand.abava e G = G is abelian
2. Which of the following is true? :
a. The product of two even permutations is an odd permutation
b.meprowctoﬂmoﬁpemmﬁmisanevcnpmmﬁm
¢. the product of an even permutation and an odd permutation
d. A transposition is always an even permutation
3. Which of the following element of $3=1({11(123), (132), (12), (13) 1 is ot its own inverse?.
a.(12) b b.(23) s .
c.(13) d. (123)
4. Which is the following statements is frue?
a. If H is a subgroup of a group G than (H)=H
b. If A and B are two subsets of a group with A < then (A)<(b)
¢. The subgroup'generated by two distinct elements of order 2 in S is all of 5

d. All of the above
5. . Which of the following may be'the order of non-abelian group?
a.6 b.5
cd d.3 _
6, LethaagmupacﬁmgonsetSandsissameﬁxed element of § then the set Gs={g< G: g s=s}is
- called ; : ;
a.orbitof G : b. stabilizer of s
c. normalizes of s = d. centralizer of s
T Which of the following wing rroup is cyclic?
a. ZaxLs o buixn
.26 - d.ZsxZs

8. Which of the following rings is an integrakiomain? '
a. the ring of residue classes modulo 4, b. the ring of residue classes modulo 5
c. the ring of residue classes modulo 6 d. the ring of residue classes modulo 8
9.  Thering(R,+.) satisiying a va < Ris called ;
a. idempotent ring b. nilpotent ring
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10.

1.

12.

13,

14.

15.

16.

1.

18.

19.

20.

Attem

%
OR

¢. Boolean ring St d. trivial ring
Which of the following is, true. statement?
a. Every subring of aring R is an idealof R b, Every ideal of a ring R Is a subring of R

c. The product of two ideals of a ring may not be an ideal

d. If lis a proper ideal of a ring R then every efement of | has mulfiplicative inverse,
Let R be a commutative integral domain and Jet a,b, u R then which of the following is frue?

a. a/b iff (b)(af i b.uis unt iff WvaecR

C. U is unit iff (u)=R d. all'of tha above

Let R be a commutative raing with regular elements. Let S be the set of all regular elements in R
then which of the following is true? :

a. R is embeddable in R, b. each element of R is invertible in R.

¢. each element of Rs is of the form -1 s where <R, S = § d.R,isafield
Whichofﬂnfolowhgknotmuym_mttmmofmem o,B and y of the equation
XHpXoxr=0?

_1_ i 1 Bedyi pR4g2 al+pi
2By By rra taep
C. o+ By + v - oo+ By ey _
The polynomial a 242 9 is[x}
a. reducible over R ) b. reducible over Q
¢. reducible over C > d.reducile over R and C both
If is-a unit matrix then which of the following is true? ;
a. | is a triangular matrix b. | is a diagonal matrix
¢. | is a scalar malris d. all of the above .
LﬁlVbeavecbrspacaofaﬂZ:Smai,;iusommerealﬁeldR.Thend‘mVismaI,10
a.2 b.3
c.5 ; d.6
Which of the following pairs of vectors in : are not linearly independent?
a.(a, 2)and (2,1) “b.(1,0) and {0, 1)
c. {a', 3) and (3,1) d.(a, 2) and (2, 4)
Which of the following vectors in %? Is perpendicular to the vector (1, 2, 3)?
2.(1,2,3) b.(2,2-2)
&13,2,1) d.(2,-2,2)
Which of the following is the condition for the vector ii to have a constant direction?
a.(9, 1) b. (0, 0) i
- e.{0,9) ©d(0,8)

I 1.J=(cty+1) | (~x—y)k then which of the following is div 77
a0 b.1

—— -

c.2 . i d. i f+k

pt all questions,

Gmup IIBII B'kﬁ
Define Aelian group. If G be an Aelian group and n be an integer, provethat {ao)r=1nyo, b <6,

Define permutation group. vaeﬁaa!masatsﬂdmpemrhﬂomon'lsymbohiumw.bm
permulation multiplication 1 _ f

Let {H,0) and (H; 0) be two subgroups of a group (.0). Prove that (Hs U H: o) is also a sugroup if
and only if Hi =Hz or Ha < Hy, . :

if 1 R — R be a ring homomorphism of R info R prove that (i) (0)O=where 0 and 0 arz the zero
elements of R and respectively. (i) f{-a)=f{a) o, =R. ' :

Let R be an Euclidean domain and a0) c-R. Thenprove 'that

(i) dflz) <d{a) vac R

{iiy - d{a)=d(ir) #f a is aunitinr. ey : =
Define primitive polynomial. if the primitive polynomial J/{x) can be factored as the product of two
polynomials having rational coefficients then prove that it can be factored as the product of two

. polynomials having integral coefficient.
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10. .

Discuss transformation of an equation. Transform the aquation x-Bxt+4x-7=0 info one'which lacks
the second term. .
Prove that a non-emply subsct Uof avector space V over the field F is a subspace of V if and only if
(i) ustz €UV us, w2 U (iiju cUisF=seu. 3

Define orthogonal vectors. Prove that a set {u1, u2 ... un) of non-zero orthogonal vectors of a vector

space V over a field F is finearly inderpendent,

show that the necessary and sufficient condition for the vector a of a scalar variale t to have a
—> * ‘ .

e |
constant directionis a .G =
Group "C" ' 2x12=24
State and prove the third isomorphism, theorem on groups.
OR

Let (GGz, ) be the direct product of the groups (Gr, o) and (Gz, 02) then prove that

i Gr={lgy edlg: = Goea s the edentiy element of Gg} and @ = (@22l < G e is the
edentity element of G} are normal su‘bgwpsof (G1x Ga) :

ii. (a) = (G1,01) and (Ez " )E(QIM)
N 1 —— [ N Tt i
ii}f g4 = (gnez) = G and 9; = (e1,g7) € Gz then 91-9; = 9;4!:

iv. Each g6y * Gz Is uniquely expressed as g:.g; where g‘.: e ag; & 62
Discuss the consistency of simultaneous equations, Test the consistency and solve the following:

ax+ty+z=8 b.x=dy+72=8
x+2y-3z=-4 : Ix+8y-22=6
T ox-dy+9z=18 : 7x—8y + 262=31
Group ‘A’ - ; [20]

Attempt ALL the questions. Tick () the best answers. .

1.

Whichof&mfom&notahinwupuaﬂonnnﬂnﬂaofmﬁonalmm?

a.+ b.-
c.X ' 3 d.+
Which of the following statement is frue?

a. lbeaagmupandaeGﬂ\ano(a}u[r‘}

b. H'aaganera’mrofagmmsmena-‘isa!soageneraladom.

c. lia,b,cbe the elements of a group (G, o) then (a.b.c.)! =¢lclbiat

d. Allof the above : .
Letheayoupmeacﬂnnd::GlGdEﬂmdby@(g, a)=gag-1, Vg, a e G is called

* a, frivial action b, conjugation

c. complement d. general action .
If the vertices of a square represented by 1, 2, 3, and 4 be as shown in the figure then which of the
following is not an element of D¢? '

1= 2

a.(13) : b. (1234)

c.(23) d.(24) - : ,
HGisagroupn!ordersandﬂisamnnalsubyuwofGofomzmanv'mkhdmehmhgh
the index of N in G? X f

a2 A b.3

c.6 d. 2 and 3 both

Which of the following is the Cayley's theorem?
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10.

14

12

13.

14,

15.

186,

17.

The order of a subgroup of a finite group s a divisor of the order of the group
lfH and K are finite subgroups of a finite group G then
_O{H)o(K) - :
0 (HK) = 0(HAK) o
c.  Every finite group is isomorphic to a group of permutations.
d.  Any two cyclic groups of same order are isomorphic. 5
if G = GixG; is an internal direct product of the normal subgroups G and G; then which of the
following is true?

e

S
a.‘GG—13_G1 p i : h.'é‘;EGz
G G G-
C.ngG = ; iGIEGS
Which of the following ring has no unit element?
a.fz,+") - bi(2z,+)
€. (C,4+,.) :

d. The ring of residue classes modulo - 5.
The characteristic of the ring of residue classes modulo 6 is
a 0 b.2

'c:3 d.6

LetZ bﬂlarimofiuigagor;. then which of the following is a maximal ideal in 27
a.2Z 4 b,3Z

c.5Z : -9

Which of the following is not true?

2. Every principle idsal domain is a unique factorization domain,

b.  Every unique factorization domain is a principle ideal domain,

¢.  Every equation of an odd degree whose constant term is negative has at least two real roots of
opposite signs, :

d. The number of negative roots of the equation f{x) = 0 can not exceed tha number of changes of
signs in the terms occurring in f{x). \

In Which of the following, R-{0} is a regular multiplicative sef?

d. All of the above.

a.Risaring b. R is a ring without unit element
¢. R has no zero divisors. d. R Is an integral domain
Which of the following is true?

a. lfa%(tr:ﬂ)isisarootclf!x):omana—ibisaboarootofﬂx}:ll

b. Evewequaﬂohqfanevandegroohasaﬁeas!onemalmotéfﬂmsignopposhtoﬂ\atoﬁls
constant term.

c. Every equaﬁonnfanodddegraewhoseconstanttemisnagaWehasatieasﬁwumalmolsnf
opposite signs, '

d. The number of negative roots of the equation /{x)=0 can not exceed the number of changes of

- signs in the terms occuring inf(x).
Which of the following field is a prime field?
a. The field C of complex numbers, b. The field R of real numbers.
c. The field @ of rational numbers. + d. None of the above

!benvecbrspacnwith:scalapmdud(u.v)ammononnnulh[u.u)‘/s then which of the
following is the Cauchy in equality? :

a. J|C ujj < [C] [juj] for any C <R b. [<u,v>] < [Jul] jjv

. flusvil<ljul] + fivi] d. {u, v + w) < (4, v) + (u, W)
LethdeoiwovecbrspacesovwﬂnmeﬁaldFandf.V—>Wbu linear
transformation, then which of the following is frue? :

a. flsone-one if and only i imf = {0}

b. fisone-one fandonly ifker f={0)

c. fis one-one if and only if fmaps V onto W.

d. fis onto if and only if fis one-one.

Leta= (3 ;)andhth ) v= (3 Jemon s equatto
a. Xiy1 + 2y da+Xiyz + 3y, B iy rixyz + 2yt 3xy2
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- OR

18. Ifand  beany three vectors in space then which of the following is true?
2|5 a8 b || [3¢]
NaEACEN: o [p3e]-_s(ax9)

19. u?=acost3+hsim}+_cu?menwhbhomefo|owmis&aavahaof%att:ﬂ?
a b;+ck ) b.a
c.-ai+ek cl.-asirfti"-I:ot:\slj7 =

20.  Alinear transformation T:V — W is said to be nonsingular if
aKerT={0} . . © bh.mT={0}
c.imT=W d.KerT=V

Group 'B' [8xT = 58]

Attempt ALL the quastlons

4, Define group with example. Prove that the order of a cyclic atoup is the same as the order of its
generator. :

Define subgroup of a group with example. vaaﬂsatevary&ﬁhgmupoimmposﬁeordar
possesses a proper stibgroup.

2 Daﬁneg;ouphomonmplism Letf:G— G heagmuphonwmorphmofGnab G andletK
-kermevelhat ﬁnommhiclo .

3. LetG- quszeanhhmaldhctpruhdo!ﬂ\amma!smupsGmndefG i-"ro'.mthate2

L and.ag_Gz'. _ ‘

4. Define prime ideal. Prove that anideal P inating R is a prime ideal ffand  only 1f %—'is an
integral domain. '

OR
LaiLnsaﬁnihemnsmofaﬁeldFaMKnsasuhﬁelﬂo!Lmbhmnhth Prove that [K:F] is a
divisor of [L:F]

5. Test for consistency and solve the following equations.
x+2y-z=3
-y +2z=1
H-2y¥32=2,

OR ‘ ;
PmaMhmmdmpmmathABﬁMumaMAandBunmtexcoodmerankni
either A or B.

6. Define maximal set of linearly independent vectors of a vector space V. Pmmatﬁamaxmalset
of linearly independent vactors of V is a basis of V.

7.  Discuss the singular and non-singular transformations. Prwalhaihohvmadaﬁnw

- fransformation is linear.
8. DoﬂmGﬂdhnt,dNarganmnMwl.llf X34 y3 + 23 = 3xyz find div (grad f) and curl {grad /).
Group "C" - [2x12=24]
9. Define permutation group and alternatively group.
If § be a set of n symbols, then prove the followings:
(jjevery fe Sn can be expressed as a product of disjoint cycles. _
(nmenmno{aliav&npmnutaﬂonslsasubgwpu!S..andD(h):%.
CR

€. XayrF3xiyar 2Xaya - d. XayrXeyz
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10,

: (ﬁauisuniﬁnRifandonlyi‘I’WrVre R.

Aftem
1.

Define group action with example. Let G be a group acting on a non-empty set A. The relation on A
is defined by a ~ b if and only i a = g.b for some g =G is an equivalence relation. Further more for
each a = A; the number of elements in the equivalence class containing a is [G+.Gar] the index of
the stabilizer of a. Prove it. :

Lei a, b and u be elements of a commutative integral domain with identity then prove the following:
(i) aib/ it and enly i (b) < (a)

(if) a and b are associates, if and only if (a)=(b)

Exam 2071

Group "A" ; - 20

ptALL the questions, Tick () the best answers. ;

The set G = {1, w, w¥} forms a cyclic group under multipication generated bY-...
©ad b.w

cw? d. w and w? both

Tha order of symmetric group is not of degree n is ......

a.n b. nl

c.ﬂz! : d(n=1)1

Which of the foio faliowing is not true?

10.

11

12,

a.  The product of two even permutations is even permutation,

b, The product of two odd permutations is even permutation,

¢.  The product of an even and an odd permutation is evan permutation.
d.  Atransposition is always are odd permutation. -

What is the order of an identily element of a group G?7

al b.1

c2 : d. infinite

A homomorphism §.: G —> G is called epimorphism 7

a. { is one-one . 5 b.d)isonlo

c. ¢ is one-one and cnto .« dhaliof the above :

IfGisaﬁnihgroupandHhammalszmmufﬁ,mmwhichaﬂhahhwing%stua?

a.0 (G/H) "-g-%ﬁ—} b.o (G/H) =0 (G)o (H)

,c.o(GIH)=:(g) . © d.o (GH)=0 (G) + 0 (H)
12345867 & >

11P= (37255 47) =Sn which ofthe ollowing s orbit of 4 2

a.(234) b. (345)

c. (567) 2 d. (458}

Which of the following statement is falso?

a.The set (Q, +, 7} is adivisionring b. The sat (R, +, ¢) is a division ring

¢. Mz (R} Is a division ring i ; d. The set (Z, +, ) is not a division ring

A commutative division ring is calied -

a. an integral domain b. a skew fiald )

c. afield d. a Boolean ring 5

Anehmuﬂofaring{R,-,-)issaidhcenﬂpohnﬂhnnﬂstaposihehhgomawhhﬂ

aa=0 : b.an=|

c.an=g d.av= a2

Which of the following statemént is true?

a. Every Euclidean domain R has a unit elemant
b. Every Euclidean domaln € a principal ickeal domain
c. Every Imeducible element of UFD iz a prime

d. All of the above B

The characteristic of the field of real numbers is

a1 b2’
c.0 . d. =



13, Wat, B, andy be the foots of an equation of degree 3, which of the following is not symmetric
function? -
a.af+fy+ya b. o2+ fr+y?
co+P+y d. o2 + ey + 200
234 .
14, what-ismemofmomuu(458)?
a0 wbi 1
c.2 d.3
5. H X =(1,2 and Y = (34) be any two vectors in W, what is the value of X Y?
a.24 : b. 11 ;
c.21 ’ d. 10
16. IfP=(1,2)andQ+(1,1)baanyMovectofshR=,whalmescalafpmiscﬁonomoninP?
3 3
a.‘Jg b.s
c.3?' d.\[%
1. 1T :R? —> Ris a linear transformation defined by T(x, y) = (x +y, y)for (x,y) €R?, then kernel of
T Is - given : by
a. {(0,0)} b.{(1,0}
c.{(0,1)} d.{{1,1)
18. A setof vectors {us, uz, Us, .... un} in a real vector space V is said to be orthonormal if ...
a.<u,up = 0fori=j g b, <u, up = 0fori=j
c.<u,up=1for1=j d.<u, up=1fori=]
19,  Avector a is irotational if ..........
a V.a™=0 b. a™=0
. e.va™=0 T d,Vxa™=0
20. . Thedivergence of V™ is given by ...
W'I'I : &IT‘ av'l'l a"l'l a‘ﬂ avfl
a. ™ .-aT+F“ .—ay'ﬂt’" -2 b. ™ -.—éx—u"“ .7*—&“"'—3'?
e M Py w
Attempt ALL the questions.
- Group "B" 8x7=56
1. Deﬁnecommivegrwpw!hanexample.H(G."]heag-aupsuchﬂ\:t(a'b}ha!‘biforala,b
€ G, prave that G is commutative.
2 Doﬁmmrmalsuhgupdagmupﬁ.lfﬂiandNZarommtalsubgmohgpr,pmemat
NNz also a normal subgroup of G.
OR :
PﬂmlhathnmmﬁirN[a}ol:nyahmmtaofagromﬁisasubgwpdﬁ.
3 Deﬁminhgr:ldmuh.?moﬂ\atewyﬁekiisanlnhgmmn ;
4. ProvnthathteommomgRwihunlty,asﬁideal!ﬂlsmhtﬂi‘fwuisaﬁeu.
OR :
Prove thatiff: R — R‘harhghmmmorphlmommwmﬂ\okomdhoiHsanldealu{R.
5. na._{i.yb-unmouulmmaﬁonx’-'epxuqi:+r=o.mdlb-vahe‘ofmw,i3'.v‘and(ﬂ)
%1-%#%.
6 Exphhalg-brnbothbnnflﬁoHF.vaoﬂ\atweryﬁrﬁbemmhnKufaﬁeHFlsaigobﬂic
extension of F.
OR
Test for consistency and solve the efuations

 X=-2y+32=2, A-32=3, x+y+z=0.
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7. Let V be a vector space over a field F and V4, V2 wve. Vo) be maximal sat of linearly independent
" vectors of V. ) -
Prove that {vy, v, ... v} isa Bas of V. ;
8. Ifaisaconstantvector, prove that (@™ % V) x ™= -2a™,
Group “C" ) 2x12=24

9. Prove:

(a)lf §: G—)G’nahommrph;smwﬂkomolk‘, then k; is a normal subgroup of G, 1

(b) Ahomnmrphm¢ G—)G'wmkamlk‘,sanmmhlsmometoG'iﬁkd, =(e}.
10.  Prove the

(a)  Every Euclidean domain is a principal ideal domain; .

(b) KR beap;im'palidealdomain then an element P € P is prime iff it is irreducible.
OR

Wha!isaimarb‘ansfomwﬁon? KT: R=—> R’baalhearkansfomuﬁondefuwbyﬂx,y,zh(x,
0,z), find (a) Ker T and (b) Im T. .
T V—-)‘WhaaﬁnaarhnsfonnaMnﬂrenpmveMKarT and Im T are subspaces V and W

mspactivﬂ;
Exam 20728
) Group "A" . 20
Attempt ALL the questions. Tick (/) the best answer. '
1. Forl!mKlam’sbmeohhmenhn,a,b c,whlchofhfolowhgsnoﬂmo?
a.al=hi=clzg b.ab=ba=¢
c.bc=ch=a d. G is a cyclic group
2. Which of the following is false?
a. every cyclic group is abelian
b. Bmmmh:imgodacycicgmnpisnota!wayscycﬁc
c. avery subgroup of a cyclic group is cyclic -
d. wuymdpmwordorhcycic

3. ilc-(z 14 3 , what is the value of 537

1234 1234
21342 : ”-(3412)'
1234 1234
2143 _ (3 14 z)
4. Which of the following group is not cyclic?
a.ZyxZy b, Zy*Zss
C.ZyxZ; d. Zis%Zzs
5. Whatisﬂ\eomwmeahmaﬂnggrouph?
a. 12 b.6
c.24 d.8
6.  Ahomomorphism ¢ : G‘-»G'kcalodlsumml .....
a. ¢ is onto b. ¢ is one-one and onfo
c. ¢ is one-one d. $isinto
7. IF N A G, which of the following is true for aEx & G, ne N?
a,xN =Ny B.-'Na=N
.cxN.'-N d. all of the above
8. Which of the following statement js not tue?
a. every field is an integral domain
"b. a finite integral domain s a field
c. a skew field has zero divisors
d. anlrblmyirmrucﬁonofsubmgshcsubthg
9, Aring R is called simple if it has ...
a. no proper ideals . b, proper ideals
c. no ideals d. ideals

10.  Thering (Zs, + ,.) of integers modulo 6 has characteristic
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a.0 b.2
c:3 : d.4
1. %2+ 2 < R [X] is a minimal polynomial of ............ :
a.ly2overR - b.\[2overQ
c. 2 over i} ~ d.-2overR
12, Whatis the characteristics of the field of real numbers?
a.1 b.1
c.2 d.o )
13. Ifa,;3,ybememoisoi&aamaﬁonxupx?+qx+r=0,whaiismavahaofa+[Hy?
a.p ' b.-p 5
c.p? d.q?-2pr
14,  Asquare matrix A Is called nilpotent of order n if .............
a. A=A . b.Ar=0
: c.A-120 d. An=0butA~1=0
15. P =(x3, ys, 21) and Q =(xz, 2, z2); what Is the value of P.Q?
a. X yzZ : b/ Xty iyrtziz:
c. \f X4y ﬁ-\/ %Yot d o + oy + (2eaaf
16.  The dimension of the vector space of all 23 mefrices over R is
a.2 b.3.
' c.5 3 © o dB
7. KR — R be the projection mapping on xy - plane defined by
x{%, ¥, 2) = (X, y, o), then ker = is :
a.{[o,c,0):c e N} " b.{0,0,c):c e R}
c.{(c,0,0):c =N} d.{{o,0,0)} )
18. Ifa, b, ¢anda, b, & be reciprocal system of vectors then which of the following s true
aid=bi=cd=0 - baa=bh=cd=1.
c.aa+bb+ce=0  daa+bh+cc=1
19, Thanmawmnﬁﬁonbrvmmmn?ofscahrvaﬂahhtbhsvaaoonsianﬁmagnhldais..
—a[i_i 4 d_’ A 7 ’
a.f’a":;=0 : h.fx--c‘nt=ﬂ
+df : 4
: I:.f.dt-ll d.dg-ﬂ.
20,  Which of the following is not meanifgful. ‘
©avr ; b.V.T
CVXT - - s d. ver
Attempt ALL the questions ) z
; - Group "B" ; _Bx7=56
1. Define cyclic group. Prave that every cyclic group is abelian. - .
2, tfHandKaresubgmupsofagmqu,ﬁmeﬁthKbasubgroupofGlfaModyiHhKH.
- OR : g’
3. AmmmptysubsatSoiaringRisasuhrimofRﬁVa,béS.a-ESandes,pum.
4, Hf:R-)‘R‘isaringhonmomtiﬂnoﬂ!hhR’,pmvaﬂmtﬂ\okamelk,off,isanl\iaalofR. .
: OR ;
LetRbuprimlpalidenldomahandpsR._vaaﬂaatpispﬁml’ltbhodwbh.
5. Solve the equation x* - 9x2 + 14x + 24 = 0, if the ratio of two of the roots Is 3 : 2...
6. Explalnlhncharachrisﬁuofaflald.Prova!halﬂ\acharachﬂsﬁmdaMFiseihﬂmora
OR . :
Tesﬂowonslstancyandseweﬂmeqllaﬁonssx-4y=2,5x+2y=12,x-3y=1.
7. Prove that the union of two subspaces of a vector space V is a subspace of V if and only if one is

contained on the other.
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8. Prove that the necessary and sufficient condition for a vector function a of scalar variable t fo have
aconstamd'ractionisi’x_gd%w. ‘ .
Group "C” 2%12=24

9. Define internal direct product of the normal subgroups.
Ny, N, ... Nn of a group G. If G be the internal direct product of normal subgroups Ni, N, .....N»

prove that G ~ Nyx Nz x ..... N,. v
1. Define Euclidean domain and show that the sef of integers is an Euclidean domain. Also prove that:
-{(a) Every Euclidean domain is a principal ideal domain.- % f
(b) Every Euclidean domaini R has a unit element.
OR .
10.  (a)  Prove thata set of non-zero orthogonal vectors is linearly independent,
- (b) HT:V—>WbealmmshnuﬁanﬁunpmvamatKerTandhnTaresubspaceus

and W respectively. :
(b;  Advanced Calculus (Math. Ed. 333) Elective Group A
Exam 2068

Group "A" 20
Attempt ALL the questions. Tick (V) the best answers. .
b v

1. The improper integral f E%eonverges if and only i

a
a.n>1 b. n<1 c.n=1 dn=0
2. Which one of the following is not frue?
a. point wise convergence => uniform convergence
b. uniform convergence = point wise convergence
¢. non-point wise convergence = non- uniform convergance

d. all of the above ) :
3. Whichofthsfoluwingseriesisunifonnlycomgm{oraﬁ valresof 0 and D <r<1?
a.Zrcosnd b. £ r sin nd c. Zr cos?pns d. all of the above
n
4, The series © ______f:lxz“ converges uniformly for all real values of x f,
a. X a, is convergent b. £ a, is absolutely converhent
€. £ an Is uniformly convergent d. all of the above i

5. In which'of the following condition the series T 99-5:3 us uniformiy and alisolutely convergent for all

real values of 7 g : \
a.P=1 b.P<1 c.P>1 dP>1
6. Which is the sufficient condition for a function fix, y) to be differentiable at (a, b)?
a. f. is continuous at (a, b) :
b. fx exists at (a, b) )
c. fy exists at (a, b)
d. fx is continuous at (a, b) and f, exists at (2, b)
7. fla, b)is an extreme value of f(x, y) iff(a, b) =0 (a, b) and .... ;
a. (3, b). fy(a, b) - [fy(a, B)2 < 0 * b.fu(a, b). finfa, b) - [fnla, bR =0

c.fu (3, b). fy(a, b) - [fo(a, )R < 0 d. f.x (a, b). f(a, b) - flufa, b <0
8. Forf{x,y)=2x2—xy + 2y2 what is the value offy{1, 2)? i :

a7 b.6 c.5 d.0
9. Which of the following is equamm?

a1 ye, ...... Voo XKott, vviwiensanes Xn) b Zly, yz, srceen¥ Yt connaneens Xn)"
OX1.X2,0v0i0eXin X1, e Xo) T OKa e B OW CNPR & |
% PGV, oz, Xat, v cosanae o Xa) d 3x1, X2, .uv.. Xm)}
: wevesXa) ) 5()’1,Yz,.......‘.ym) -

OX1,X2,000e0ne Xa,Ymi,.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

If the function f, f1, f2 of x and y are integrable on a rectangle R,thenwhichdﬂnfbhwiigisnot
true? ’

la.f{lﬂdxdysf{fdxdy]

b. {fo+f) dxdy= |- fydxdy + fo dx dy sz
g waon v

¢. the productf, f2 is integrable over R
d.thequoﬁent%isinhgrabh overR, ifjff =0 orR

Which of the following theorem is different from others?
a. Gauss's theorem

b. Divergence theorem

¢. Second generalization of Green's theorem

d. Stoke's theorem

ﬁffRfdxdyandf: fmbouuummenmmmmcanheexpmé
. d : ; c b
a.ffﬂfﬁdy:j:ayfm b.ffRfdxdwfdyffdx
c d a
b d d b -
c.ffR-fmdy=f_dxfw ' ' d.ffnfdxcu:f o [ty
a Cc c a

hspherha!pthmadiuhs.ﬂnvuh;mohsaidisgiunby

.mfffﬁs‘medrede# - b.fffﬂsh‘ﬁﬁkdﬁ# |

c.fffrzcosodrdedqs d.ff_frmsedrdedtp

Which of the following is not true? - 7 ;
a. every closed sphere is 2 closed set b. every closed intervalis a closed set

© ¢, every finite subset of a metric space is closed d.evoryopensphmisaclosadsat

Which of the following is the diameter of emply set §?

a.0 . b.1 c. © d, =~
!f[X.d)béameiricspaceandA,BrbasubsatsofXﬁenw!ichofmefamhghmtm?
a.f(A)= A Nn[AF b F{A)=A-intA

¢.Ar (A)-intA : d. f{A~B) = F: (A) w Fi(B) :
If(X,dﬁand(Y.da)beanymmekicspacasmtX—rYisoommhndowz

s |1 [G)ischsodinX,WhemverGisopaninY

b. file)'ischsedinX.thrWerGisopeninY

c. rtgG)iscipsedmx,WhereuerGisdosadhv'

d. [*(G)is closedin X, Wherever G is infersected in Y 3
AsuhsatAnfacompactmaﬁcspaca{X.d)isisel'compadiandonlyi

a.itisopenin (X,d) b.itis closed in(X, d)

c. it is compact in (X, d) d. itis bounded in (X, d) :
thhofmafolkampresemsmeﬁstbackwuddmmhmmmauqu
=a?

314



20.

OR

OR

a. Af(a) b. Af{afh) ¢, Vi{a) d. Vi{afh)
What isthe degree of tha approximagion polymrmal fo the Trapozoida! rule?
b.2 d.n
Attempt ALL the questlons
Group 'B* BKT=56

o0

Define absolute convergence of f o Show that the integral | """dx is convergent for P > 0,

Hasaquencs{ﬁ.}converges umfonn};m[a b], andxnsapohlof[a, b] such that in f(x) =
an(a=1,2.......) then pmve that (i) {an} converges (ﬁ') lin fix)=_lim- p . &

State Abel's test for uniform convergences of series of functions.
Show that the series " is uniformly convergent in -1 < x < 1.

©0

If a power of series 3 a..x" converges at the end point x = R of the interval of cbnve:gence [-R.R),
n=0

then prove that it is uni‘omiy convergent in the closed interval [0, R].
State the sufficient condition for differentiability of function of two variables, Show that the function

{ X=y? , (e
X,y) =9 " xe+y2
fixy) 0o
is differentiable at the origin?
!fthafootsofmaequaﬂonlnl,
(A-x)’*(l—y)’ﬂ?g—z]’=ﬂareu,v,w,provelhat
ou v, w _ —Z){x—x)(x-
o, y.2) = ~Ev=mww=u)u~y) |
If (X1, ds) and (Y2, d2) be two riofric spaces, then, £: X — Y is continuous if and only if '(G) is open
in X, whenever G is openin Y.
d

* I a double integral | = Hfdxysekistsovararectanghﬁ=[a,b;c:,d;}andﬂffdyoxhtsfnroach

) c
. o b d .
fixed in x in [a, b], then prove that the integrated integral f dx f fdy exists and is equal to the
; X . a e 2
double integral, ;
Use cylindrical coopdinated and find the volume common to the sphere x2 + y2 + =4 and cylinder
xi+yl=zy, '
Use method of false position to find the root of the equations 3xex = 1 fo 3 decimal places.

13
Estimate f \fxdx from the given data, using Simpson's rule.

1

(h=0.15, 0.05) ; -
X_ |10 105 | 1.10 1.15 120 1.25 130
fo) | 10000 | 1.02470 | 104881 | 1.07238 | 1.09545 | 141803 | 114075

Group'C® -~ 2x12=24
Xy for (x.y) = (0,0) ; ’

2y
fx, ) {x ; ; for (xy )= (0,0)
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10.

OR

then show that fixy) is confinuous at {0, 0) and possesses partial derivatives at (0, 0) but not
differentiable at (G, ) :
Define compact set with an example. Prove that every subset F of a metric space {X, d is closed.
Also shoe by an example that every closed set may not be compact.

Let (X, d)be a oanﬁeh metric space and let {Fa} be a decreasmg sequence of non-empty closed

subsetoszuchmatd(Fn)—m as n —»on, then prove that F = U F. contains exactly one point.

n=1.
Group 'A' ' [20]
Aﬂempt ALL the quastlons. Tick the best answers.
1. Theimproper integral ffdx is absolutely convergent if
a
5 5 b
a) f[ﬂm's convergent . b) ﬁf[dx is divergent
; i a
; Y b
.t ffdx is convergent ~d) ffdx is divergent
4 4 |
2. What is the interval of uniform convergence of a sequence of functions {32
_ a) open interval bj closed interval
c) haﬁ-chsad interval " d) half-open interva
3,  Theseries :;‘; converges uniformly in [0, 1]
a) In* converges b) Zn* diverges
c) Za, converges d) Zan diverges
4, Which of the following series is unirom},‘comergmtfnralvahasale and0<re<1?
a) Tricos nf b) Zr sin nd
t) Ta, cos?d d) all of the above
5. Ifasequence {f-} be defined on {0, 1] by fnix) = xits fimit function if given by
0if0<x<1 pifo<x<1
19= {3 =1 bYT) =4 4ifx=0
0if0<x<1i2
o) fx) = Mmqé d)f)=1vxe [01]
6.  Which theorem gives sufficient cnndmon for the equality of fyy and fg?
a) Euler's thearem b) Lagrange's theorem
¢) Schwarz's theorem d) Taylor's theorem
Which of the following is not a condition for the existence theorem of the funciion of two variables?
a)f{a, b) =0 ;
b) f. and f, exists and are confinuous in the neighbourhood of (a, b) .
c)f; (a,b) d)b=¢ (a) e ‘
8.  Astationary pointof f is an exireme pointofff -
e a)dﬂfsposmveandnunmm - b)d?flsposiﬁveandmmta
c) &*f has opposite sings al!amahvaly d) df keeps the same sign 2
9. The value of the limit
R e
© )0 . b) 1
c)2 ) d) does not exists
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10.

1.

12.

L

14.

15.
.
17.
18.

18.

" 20.

K fx,y) = 1 for all (x, y) in the rectangle R = [a, b] [c,d]menﬂievaheuffffcbcdyis'
r

9 b)(b+ac +d)
¢) abed d) (b -a)(d~c)

b
Ifffftckdy)andffdxbom exists, then the double infegral can be expressed as
r ‘a

b d b d
a)fdyfm ‘ b)fdxffdy
a c a c
d b , 7 d b
c)fdyffdx , - d)fdxffdy
a

c ¢t a
If P* is a refinement of a partition for a bounded function f,menwhichofﬁwfolowing not true?
a)L(P*, ) = L(P, ) b) U(P*, ) < U{P, )

c) U(P, f) - L(P*H) < U(P, f) - L(P, f) d) U(P", f) ~ L{P*, f) > U{P, ) - L(P, )
In spherical polar co~ordinates, the volume of a solid is given by

a)fffrzsinﬂdrdedcp b)fffrﬂslnzed'.dﬂ.dct
c)fffﬂsin@drde.dcp d}fffrcos&dr.dﬂ-%

Whichofmafoﬂowingm:nﬁomd:RlR—-.»RiscaﬂedusuafnwﬁconR?

aan={i 67 - B dfx,y) = x-y]

a ; e 2
cjdlx, y) = i§1 {1 =y1) d) (x,y)= .21{1(1 -y
Which of the following set is open in the metric subspace. [0, 1]. of the Euclidean metric space R#?
a) [0,1/2) b) (113, 1/2] - .
€} (1/3, 1/2) d) all of the above
A subset of A of metric space (X, d) is said to be closed if
a) A contains all fimits points b) A contains all adherent points
¢) A confains all interior points d)Aisaneighbowhoodof'lspom
Which one of the following is not an open covering of the real line R?
aj{(-n,n):ne 27} : C bi{lnn+2nezy
€){(a,b):a,b R} d){{n,n+1):n = Z9
Which of the following set is compact?
2)(0,1) b) (0, 1]
o) [0, 1] d)R

When Kt order differences are constant, the tabular function may be approximated by a polynomial
of

a)degree K- 1 b) degree K

c)degree K + 1 d) degree 2K

The degrae of the approximation polynomial related to the Simpson's rule
a)o b)1 :

c)2 d)2n+1
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Group"B" 8x7=56

Attempt ail the questions.

1.

2.

OR

OR

10.

OR

If @ bounded and monotonic in [a,=) and J':f dx is convergent at =, then prove that j:f @ dx is
convergent at = -

A sequence of functions {/x} defined on [a, b] converges uniformly on a, b] if and only  for every &
>0 and for all e[a,b},maree)dsisankdagerﬂsuchmat '

| Fup L-fol) | <€, ¥R2N PRI~ POO—F,, (X) < cVn~ INP2L

I a series ¥ f converges uniformly to f in an interval [3, bl and its terms f» are continuous at o

point X, of the interval, then the sum function f is also confinuous at X,

T ota 3 diverges for x=x', then prove that diverges for every x=x", where Pebb e
Define the differentiability of a function of two variables. Show that the function.

is not differentiable at the origin.

Evaluate

Evaluate 7 fly-2x,)dxdy, over R=[1,23,5)

Define the partition of a rectangular parallelepiped. Prove that a bounded function is integrable over
a rectangular parallelepiped R f and only if for every F,>0 thereis a partition P of R such that

U, f)}-LP.fl<s
Define Cauchy sequence in a metric space, Prove that every convergent sequence is a Cauchy
sequence, but the converse need not be true.

Hf(x)be a polynomial of degree: n in x, then prove that the nth difference of f(x) is constant and

AAn{x)=0.
Evaluate (h 0.20, Q. 10, 0.5) :
X [ 0.10 0.15 0.20 0.25 0.30
F) | 110517 1.16123 1.22140 1.28403 1.34986
. Group "C" ) 2x12=24
Show that for the function”

Fo(0.0)= fel0.0), even though the conditions of Schwarz's theorem and also of Young™ § theorem
are not satisfied.
Define continuous function on a melric space. Let {xsd) and (y:dz) be any two metric spaces and f
isaﬁmcﬁoqumme,ThanerethatfismnMsata =X if and only i, for every,
sequence”’

5 lim .
(an) converging to § we have == flao)= fla)"<

Define compact set. Prove that every closed and bounded subsat of the real numbers is compact.

Group "A" ; [20]

Attempt all the qugstions. Tick {«) the best answers.
b

1. -

2.

. dx .
The improper integral J';l;_—a)—,. converges if and only if

~a = b. n<i c.n>1 d.n=1

=

Hqsisboumdandmonotonicin[a;oc)and j'fdxisconvergantatmmanffq;dxis

a
a. convergentata . b.divergentata
¢. convergentatoo ' d. divergent at co
Which of the following is not true?

a. point-wise convergence = uniform convergence
b. non-point-wise convergence = non-uniform convergence
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10.
1.
12.

13.

14.

15.

16.

¢.  uniform convergence = point-wise convergence

d. allof the above .
The interval of uniform convergence of a sequence of function {/,} is
a. half-open interval ‘ b. open interval
c. halfclosed interval d. closed interval
If a power series Yax" diverges for x=x', then it diverges for every x=x", where
a. <] b. j|<x"|
c. K>l d. [xP2}]
o0
If a power series ¥ anx" converges at the end point x=R of the inferval of convergence (-R,R),
n=0 .
then it is uniformly convergent in :
a. (0,R) b. (0.R] c.[0R) d.[0.R]
An error due to use of approximate formula is called
a. round- off emor b. relative error
c. ftruncation error d. absolute error
The term "interpolation” is defined as

a. the art of reading the missing values between the lines in tables

b. the special case of process of curve fitting

c.  the process by which non-tabulated talues of a tabular function are estimated

d. allof the ahove 3

What is the degree of the approximating polynomial corresponding to the Simpson's rule?

a,- linear b. quadratic

c. cubic ; d. biquadratic .
A stationary point of f will be an extreme point of F if

a. dF have positive sign b. d?F have negative sign
. d*F have same sign d. d?F have opposite sign
Jry and fyx are both continuous at (a,b) then

a.  fuy=fn 3 b. fa=fix

. fuolab)=fnla b) , d. fola,b) £fin(a, b)

A necessary condition for £(x, y) to have an extreme value at (a,b)is

a. fila,b)=0 b. fi{a,b) =0

€. fxla, b) and fy(a, b) exist d. all of the above

Afl.mcﬁonfissaldb:beconﬁwousatapoim{a, b) of its domain of definition if

im
2y 0= £la) b.™ 7= 1)

©feyh-a) )%/ ) g 695/

If us, g, ..., tn be n differentiable furictions of n variables X1, X;, ... X, then which of the following is
not a Jacobian?

Ofuuz, ) ! (Ui, ... )
B(X1,X2, wereny Xn) b. {X1:X2; weeney Xn)
c. ’ d. all of the ahove
Which of the following theorem is different from others?
a. Stoke's theorem b. Gauss's theorem

c. Divergence theorem
d. Second generalization of Green's theorem

d .
andxdyandffdybqﬁwxistmedoubla integral can be expressed as
c
b d *=b.,d
a. [l foxdy= fdv ffdx b. IJr faxdy= fdx ffdy

a c a c
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17.

18.

19.

20.

Attempt ALL the guestions.

1.

OR

OR

d b

. i fdxdy';}dy}fdx d. [l fxdy= fdx J‘fdy

c a c a
if the function fofx.yishtegrabloonarac’cangh Rsois|f] then which one of the following is
true? - :
a, |lafdxey] =fiy axdy b. |ifa o dy}</lxi/] dix dy
o, JIef cx dvlifg) e dy . | @ 9y} e oy
A subset F of a metric space (X,d) is said to be closed if
a. F contains allits fimit points
b. F contains all interior points
¢c. Fcontains all adherent points
d. Fisanbhd of its points
Let (X,d) and (Y,d') be any two metric spaces. T function f: X—Yissaidtobe a homeomorphism if
a. fis both one-one and onto b. fis continuous
¢. f'iscontinuous . d. afl of the above
A stbset A of a compact metric space (X.d) is ftself compact if and only i
a. itisopenin (Xd) ‘ b. it is compact in (X,d)
c. tisclosedin (X.d) d. it is bounded in (X,d)

. GroupB - [10%6 = 60]
Define the absolute and conditional convergence of the improper integral f‘ f dx. Show that the

imega!f‘ S i is convergent for p>0.
1

Prove that an infinite integral wiir.h converges (not necessarily absolutely) will remain convergent
after the insertion of a factor which is bounded and monotonic.
Explain point-wise convergence of a sequence of functions. Show that the sequence {fx}, where f

(x) ='x%“‘ is uniformly convergent in any interval [a,b], b>0.

(e o]
If aseries X f convergesun‘n’omﬂbfh[a,blaMnisapohth[a,b]smhmat T:hfn (x) = an
n=1 : :

(n=1,2,3...) then prove that (i} Zan converges, and (i) )r:_‘fx‘ fx)= Tan
n=1 : n=1

_ Define the radius of convergence of a power series. If a power series Za.x" diverges forx = x, then

prove that it diverges for every x =, where [x'] > |x].
Use the Newton - Raphson method to find the root of the equation x¢ —x ~ 10 = 0 to three decimal
places.

if(x)bea polynomial of nt degree in x then prove that the n difference of f{x) is constant and
A fix=)0 : .

If {a,b) be a point of the domain of definition of a function f such that (i) f« is continuous at (a,b), (i} fy
exists at (a,b), then prove that fis differentiable at (a,b).

if x = rsind sing, z = rcos6, mm»:um%: r2sin 0.

Prove that a hounded function f is integrable over a rectangle R, if and only if o every € > 0, there
corresponds & > 0, such that for every partition @ of R with nomn 1t (@) < 8, the oscillatory sum, U
() = L (o) <e.

" Compute the integral: f f f xyzdxdydz over a domain beunded by
3 :
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OR

10.

1.
12,

OR

X=0,y=0,z=0,x+y+z=1. . . )
Lat(x,d}bsamefricspacaandYgx,thenpmvemata subsetSonisopsnm(Y.dv}ihndonly
if there exists a set G open in (x,d) such that S = G, ’

1/:_
oo

Show that the function d defined by d ({x.},{y}) = (AZ(Xn-yn)Z) + (%o}, {yn} = k2 is a mefric on k.
=1

" Define compact metric spa;:e. Prove that every closed subset of a compact mefric space is

compact. - .

% Group 'C’ [2x10 = 20]
Iffx and f, are both differentiable at point (a,b) of the domain of definition of a function f, then prove
that fiy (a,b) = fx (a,b). - "
Define complete metric space. let (x.d) be a complete metric space and ¥ be a subspace of X. Then
Yisoomphtalandonlyﬂiscbsedh(x.d}pmi. i

Let (x,ds) and (Y,dz) be fwo mefric spaces, then £X — Y is continuous if and only if -1 (G) is open in
X, wherever G'is open in Y, prove i, N
‘

Group "A" 20

Attempt ALL the questions. Tick (¥) the best answers.
= 1 “

1. Thalntegaffwdxconvergufar........

0
a.n>l b.n>-4
c.n>f ; d.n>0
Every absolutely convergent integral is .
a. convargent . b, conditionally convergent
c. uniformly convergent d. non-convergent
Which of the following is not true?

@ uniform convergence implies pointwise convergence

b.  non uniform convergence implies non pointwise convergence

c.  pointwise convergence implies uniform convergence

d.  non pointwise convergenca implies non uniform convergence
The power series 'Xa"x™" which canverges for all values of x is called

a, region of convergence b. nowhere convergence

¢. everywhere convergence d. somewhere convergence
The radius of convergence of the power series | + 2x + xl+dxt+is

a1 b.~1

€. ) d. not exist

A series of functions Zil, converges uniformly on [a, b] if there exists a convergent series ZMn of
positive numbers such that :

a. | fafx) | < Mo, forx & [a, b]

b. | fa(x) | = M, for alln, and x = [a, b]

c.[ffx) | < M,, foralln, andx [a, b]

S| a{x) | < Mo, for all n, andx € [a, b]

.| fafx) | = Ms, forsome x € [a, b]

o
lfaseries ¥ f, converges uniformly to fin [a, b} and x,
n=1

is @ pointin [a, b] such that , '™ 7, (x} = a0, 1= 1.2....... then
; X®x
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<0 o0

a. ¥ a. converges b. ¥ a, diverge
n=1 n=1

€. 3, CONverges d. a. diverges

Afunction (%, y) is continuous at {a, b} if
lim

& )8 b} fix.y)=1(a b)

B x,y)®(a, b) flx,y)-f(ab)<€

“ (@ b}'g(x, y fy =t b)

lim
@y fRN D)

10.

1.

12,

13.

14.

15,

16.

1T.

18.

19.

20.

Let x, y) is a function of two variables and y = ¢ (x) is the root of  (x, y} = 0 then the implicit

equation defined

ay=0 : b.¢ (x)=0

e.x=0 ) : d.¢ y)=0

LetF (1, y,2) =0 is a function subject to the constraint G (x, y, 2) = 0 then which of the following
condition is satisfied at stationary points?

a. FxGx=FyGy =0 b. Fulyy = FxyGry =0
C.F:Gy - FyGl"' 0 d. nyG:y—'Fnyu =0
Aclosed poiﬁsatmmb&nofabwndeddmnahphsbounduypoiﬁiscakd
a. region b. bounded domain

¢. compact domain d. compactregion =
lfP’hmﬁmmomdapmﬁnanenfwabouMadhmﬁw,wbid\dhfommtmtm?
alP,fzLPh b.L(P*, ) 2 UIP, )

c. P, H<U (R f) d.L(P,HSUP.T)

If the functions 1, f2, arehtograblemanwhichoﬂhehmmsmmﬂ)h?
afi+h b.;-:

c.fi.f - d. [fs .
Thejaecoblanforhox=rcos9,y=rsi\9.z=zh

ar b.sin©

c.n d.réos B

The surface integrals taken over the opposite side of surface have

a, different sign b. same sign

c. are positive. d. are negative

hawmmm,mﬂdmehmsmim?

a. the union of any arblirary family of open sats is open
b.Theunbnofmhmdeopenanopm

c.the hmecﬁonofawubmhmﬂyddoudsmbchsod
d.ﬂwunhnoffmhnmbwofcbudsetiscbud

In a discrete meric space (X, d), which of the following is not true ?

- a. union of open set is open b. intersection of open set is open
¢. every set is open d. every set s closed
The numerical difference between the true vakie and approximat value s called
a. mistake b. absolute error
c. round off d. truncation
The method of false position is also known as
a. methods of chords = : b. hisection
¢. Newlon-Raphson d. iteration
Which of the following is related to Newton-Raphson Mathod ?
a.x...m:..-%% ’ b.m=x..—§-&f,l
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i
°'x"=x"”‘F((x&,,})' b Xn =Xt

Attempt ALL the questions,

Group "B" 20

o0
1. Whatls the statement for the Dirichlet's test for convergent ? Use this statement fo show that f 5‘::‘

OR

10.

q -
dx converges forp > 0,

Iff and g are positive and f (x) < g, (x) for al x in [a, x] then prove that

oo o
(a]ff rhmonvemnsiffg dx converges and
a a

[=+] oc
lb)fg dxd‘mrgsslff! dx diverges
a a

If a series f, converges uniformly to f in an interval [a, b] and its term f, are continuous at x» of the
interval then the sum function f is also continuous at xo. Prove it.

Prove that a series of functions Zf, defined on [, b] converges uniformly on [a, b] if and only i for
every € > 0 and for ali x € [a, b] there exists an integer K such that

| fet (x) * Frez (X]+..‘-+fmp!1”<8 foralin = Kp=1.

Define power series. Explain the region of convergence of the power series with example.

Define differentiability of functicn of two variables, If a function is defined in (a, b) such that f; is
continuous at {a, b) and f, exists at (a, b) then prove that f is differentiable at {a, b).

Define implicit function with example.

~xz+y2+zz 'x2+y2+zz -xzq.yz.;.zz a!! !f!l o 2z2
fu= X V= y W= z mnsmm”(u'v'w, -(xz+y:+zz);

Evaluate ] (y~2) dx dy, over R =[1, 2; 3, 5]
Define the partition of a rectangle. Prove that a bounded function f is integrable over a rectangle R

isifandonly iffore > 0 there is a partition PofRsuchthatU (P, f)-L (P,f)<&.

In any metric space (X, d), prove that
(i) the intersection of any arbitrary family of closed sets is closed

{ii) the union of finite number of closed sets is closed.

1
Evahatel=f'11—x comect o three decimal places with h = 0,125 using () trapezoidainie (i)

0
Simpson's rule.
Group "C" 2x12=24

Define volume integral and evaluate, Compute the volume of the solid bounded by the sphers x +
y?+ 2= 4 and the surface of the praboloid x2 + y2 = 3 where the surfaces intersect at z= 1.
Daﬁnemﬂ-lcspm.smwmatmdimmbmlsmw&mdﬁcspm.m '
Define compact set with example. Prove that every compact subset of A of a metric space is
compact, : ;
Exam 2072 )
Group "A" . 20

Attempt ALL the questions, Tick () the best answer,

:

For the lGnh’shwgmquofelamanua,a.b,c,whichofﬂnfoluwhglsnothn?
a.a1=b!=c==e . b.ab=ba=¢
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10.

1.

12.

13

14.

15,

16.

i

c.be=cb=a d. G is a cyelic group
Which of the following is false?

a. every cyclic group is abelian

b. somorphicmageofacycﬁcgmuplsnotahayscyﬁc

¢. every subgroup of a cyclic group is cyclic

d. every group of prime order is cyclic
c= ; i i ;),whatisﬂwvaheofud?
1234 : 1234
af1342 3412
1234 1234
2143 d-(s 142
Whlchofmafalwmgmnnolcyc&?
aZo%Zn b. Zu*Za
c.LinZs d. Zys*Zz
Whaﬂsﬁeorderofﬂwauamaﬂngmh?
a.12 b.6
c.24 d.8
A homomorphism ¢ : : G — G'is called Isomorphic if ...
3. pisonto b. ¢|sono-oneandom
¢. ¢ isone-one . d. ¢ Is into
IFNAG, which of the following is true for alix € G, ne N?
a.xN= Nx ¢4 b.xNe=N
c.xNi'=N ~d. all of the above

Which of the following statement js not frue?

a. every field s an integral domain

b. a finite integral domain s a field

¢. 2 skew field has zero divisors
d.ana:hh’arymﬁmofswrmshcstuhg

Aring R is called simple f 1t has .............

a. no proper ideals ; b. proper ideals
¢. no ideals d. ideals
Thamg(z..+,.}oflntegmmo¢doshascharm=hraﬂ=

a.0 b, 2

c.3 d.4
xHZeR[X}uamhimipoymmalaf ........
a.lZoverR b.\/Z over Q
c. Zi over i d.-2over R

Whﬂhmechummﬂuofmmﬁdmalmrs?
a.1

c.2 d @

e, B Tbcﬂnmotsofmaequ:athnx’+px1+qxﬂ=0 wha!isﬁ\evahao!u!rﬁw?
a.p h.-p

c. p? d.q?-2pr
Asqunmau'hABmleanMofordlrnl E——

a.An=A : b.A=0

c.A- =0 - dAn= DbuiA"—'atll
fP={xyy,z1)and Q= (xzyz.n).whatlsﬁ\evamaPQ?

A Xty yrtTiZa b. \Imzi-yayz*zm

c '\/;" Yit . '\/;1*71 ""z d.[{xoal + (yiyz)? + (Zzaf
The dimension of the vector space of all 2x3 mefrices over Ris ‘
a2 b.3

c.5 d.6

fx:R—> R?beﬂiopm]ecwnmpphgonxy - plane defined by
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18.

19.

20,

X{x,y,2) = (x,y,0), then ker 7 is -

a.{fo.c,0):c e R} b.{{e,0,c):c = R}

c.{fc,0,0):c e R} d.{{o, 0, 0)}

13, B, < and 2, B, * be reciprocal system of vectors then which of the following is true?

« Tiiiuiue T T

c.aa+bb+c.o=0 d.aa+bb+co=1 ‘

The necessary condition for vector function 7 of scalar variable t to have a constant magnitude is.

=0 & %{w

dt
.*.%f= 0 d
Which of the following is not meanifgful,
avr bV.T
-r -»
e.Vxr d. Vir

b ot

o
ﬁﬂ.

Attempt ALL the questions

10.

10,

. Group "B" 8x7=56
Define eyclic group. Prove that every cyclic group is abelian,
If H and K are subgroups of a group G, prove that HK 5 a subgroup of G if and only if HK = KH.
CR

‘ A norrempty subset S of a ring R is a subring of R¥f v 2, b < S,2-=8and e §, prove.

7 :R > R'is aring homomorphism of R into R', prove that the kemnei k; of / is an ideal of R.
OR &l

Let R be a principal ideal domain and p = R, Prove that p Is prime f it is ieducibla.
Solve the equation x* - 9x2 + 14x + 24 =0, if tha ratio of two of the roots is 3; 2.
Explain the characteristics of a field. Prove that the characteristics of a fiski F is either zero or a

prime.
OR

Test for consistency and solve the squations 3x-4y =2, Sx+2y = 12, x-Jy= 1.
PmemattinmbnotMosubspacosofaVocbrspaquambspmofVﬂmﬁmﬂyifomis
contained on the other. t

vaammanmssawandsmﬁciommtimhravmﬁmﬁon;;fmhrvamhhlto have

acomhnidhcﬁnnis;a%%= i

Group "C" ; 2x12=24
Define internal direct product of the normal subgroups. .
Ny, Nz, ......Nn of a group G. If G be the internal direct product of normal subgraups Ny, Ni, ....N»
prove that G = Nix Nz % ..... Np. ' .
Define Euclidean domain and show that the set of integers Is an Euclidean domain. Also prove that:
(a) Every Euclidean domain is a principal idaal domain,
{b) Every Euclidean domain R has a unit element,

UR

(a)  Prove that a set of non-zero orthogonai vectors is linearly independent,
(b) KT:V— W be alinear transformatian then prove that Ker T and Im T are subspace of V

and W respectively.
{c)Differential Equation & Numbar Theory {Math. Ed. 334) Elective Group B
Exam 2068 :
Group "A" 20

Attempt ALL the questions. Tick {¥) the best answers.

1.

How many arbitrary constanis anﬂnrahﬂngemnleqmﬁmofhhrmﬂdﬂﬂdy:ﬂwhmn
and N are function of x and v respectively?
a, one b. two c. threa © d.four
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10.
1".

12.

13.
14.

15.

If the solution of equation P%z;*r P1%%"’ ......... P.Y=0isY=(Ci+Cax+Csll......c + CaXm)

mx then the nature of roots are

a. real and distinct b. real and equal
¢. non-repeated are imaginary d. imational and imaginary

The binomial expansion of (1 + D)2is

a1+D+D1+D3+ .. b.1-2D+4D2-4D3 +........
:.1 2D +3D2~ 402+, d.1-2D+3D2-4D* t ........
The solution of dlﬂamnﬁa! equation with no arbitrary constant is
a. complete solution b. particular solution
¢. singular solution d. general solution

fP+Q+1=inthe e‘quaﬁon‘%gi- P%+Qy = x then a part of complementary function is

a.e~ b. e c. e dy=x
If the auxiliary equation of differential equation D2 +dD! =0 ism+4 = 0 then its complementary
functionC.F. is
a, C.F=Cycos x + Cz Sin 2x b.C.F =C1cose*+CzSine*
c.C.F=C1cos2x+CzShhd,c.F=C1_cost+czSh2x
Whichonaofﬂ\afolowingisconditionforﬂ\edlﬂmnmlemaﬁon?cbc+Qdy+Rdz=omhn
integrable?

dQ 4Ry , dR dP dP dQ

(dz_dy ) (dy o

P A
( i =0

(22 w__) (___ .

@& 5Q ; -
5-%) (5-3) (a5
The differential oquatnnmmetorPﬁQ., Rls

a. Charpit's equation b, Largrage's equation

c. Monge's equation  d. Clairaut's equation

The panmlmntagﬂlofmadlﬁmnhalismmqua(u+by)iF(a,b] =0is

amrb(ax'rbvl b-ﬁ;ﬁ‘)wﬂhﬂ

d. b(r+1]¢(“ by)
Which one of the following triple is the Pythagorean triple?

a.3,57 b.3,4,5 -¢.5,67. d.1,23
,Anvprinop:anbamﬁsnasﬂ\asumof

a. two squares b. three squares c. four squares d. one squares

An equation of the form x* - dy? = 1 is called the

a. Diophantine equation b. Pell's equation

¢. Lagrange's equation d, Pythagorean equation

What is the value of T (130)7

a, 180 c.9 d.18

Howmanyprbnonumberscanbﬁommda{mlypemﬁ?

a. finite primes b, infinite prime

¢. no prime d. only one prime
Aposiﬁvemtagemisoqualtomesumofal!ﬁsposﬁved!vlsoruxclﬁmnisolhcakd
a, prime number b. perfect number
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c. rational number  d. triangular number

16.  If P be an odd prime and 2, b, be mtsgerwhicharerehﬁvaly prime fo p, then which one of the
following symbols is not Legendre symbols?
’ al
a.ifa =b (mod p) then (P) (p) b.'(p)-
o1 Bl ‘
c.o=a; (modp) d. (p)
17.  The number in the form of Fy= 228 + 1, n > 0 is called
a. Mersenne numbers b. Perfect numbers
c. Fermat numbers d. Square numbers ’
18.  Which one of the following sequence is Fibonacci sequence?
IS 155 N —— b.1,1,2,3,538,..........
c. 2,4, 8,16,............ d.1,-1,1,-1, 1,1
19.  If nhas a primitive root cf r and ind denote the index of a relative to r then which one of the following
i relation is pot correct?
a.ind ab = ind 2+ ind b {mod &(n))
b. ind a* =k ind a {mod ¢(n)) fork > 0
c.ind 1=0 (mod ¢ (n)) ind r = 1 (mod (n))
d.ind ab = ind a. ind b (mod &(N))
20,  Let P be an odd prime and ged {a, P) = 1. If the congruence x’= a(mod) has a solution then a is said
tobea
a, quadratic reciprocity : b. quadratic residue
¢. guadratic non residue d. quadrafic quotient
Time: 3hrs
Attempt ALL the questions.
. Group 'B' Bx7=56
. Distinguish between general and singular solution. Find the singular and general solution of y =
d 1 dx
dx*2 Xy
2. Solve the differential equation x%&% +xge-y given that xv- hom gt
OR
Solve the differential equation dx?‘l tanx + ycos2x = 0
3, - Solve
g,t+4x+3y t %+2x+5y=e;’
4, Define complete and particular integral and solve Px + qy + Pq = 0 by Charpit's method.
OR-
Solve (g + 1) = (p + 1)t by Monge's mathed.
5. Define primitive root of n. for K 2 3, prove that the integer’s 2 has no primitive roots.
6. Doﬁnquadm”esiduunndquadmcnonrum Pmamatlpisanoddpﬂnam
(. et ot
= 0. Hence show that there are precisely =5~ quadratic residyes and quadratic non-
a=1
residues of p.
1. Prove that there are infinitely many prim of the form 8K-1.
‘ OR
Define Pythagorean triple and also pmve that the area of a Pythagorean triangle can never be equal
to a perfect integral,
8. Define Fibonacci numbers. Prove that the gmhst divisor of two Fibonacci numbers is again a

Fibonacci number, specfically
ged(um,un) = ug where d= ded{m,n) "
Group'C' - P o7 2x12=12

Solve (a) r+ s - 6t = ycosx. {b) (4r— 45 + 1) = 16log((x+2y)
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10.

. () Find the general solution of the equations

OR

D2 - 5DD? + 4Dz = sin{dx+y)
{b) Solve the partial differential equation .

(D2 - 2aDD" + a2D2)z = fly+ax)
(a) If p and g are distinct odd prime numbers then prove that

Exd
AV EARS
() -+
{b)Foranyn>1,ﬂwposiﬁvehtegarslassmannandrahﬁwprimbnis%n¢(n)=Zk

1
PL gﬁ(n} =3k
- Ged{k,n)
1€k<n
Exam 2069
Group "A" : 20

Attempt all the questions. Tick () the best answers.

1.

What is the order and degree M%= 5y +37

a.degree 1, order 1 b. degree 2, order 2
c. degree 2, order 1 d. degree 1, order 2
The homogenous differential oquaﬂon can be solved by putting

a. y=c* b.y=¢c

[ d.y=x?

IFQexV, \merev:saﬁzmﬂonofx&mnmapanxularhhgm!ofdﬂferenﬁalamauonhmma

“ form.

1

c.w'ﬂ. ‘ d. Tﬁ.\'

. The solution of differential equation withno arbitrary constants is

a. complete solution  b. particular solution

c.  singular solution d. general solution

If y=e= is a part of complementary function of the linear differential equation of second order then
which of the following relation is true?

a. P+Q+1 . b. 1-P+Q=0

¢ P+Qx A+ =0

The two subsidiary equation of the equation

Rr +Ss +Tt=V in solving Monge's methed are

a. R.ox2+Sdx.dy+Tdy? 0 and Rdgdx+Tdpdy-Vdxdy=0
b. Rey-Sdex.dy+Tex20 and Rdpdy+Tdgdx-Vdxdy=0
¢. R(ly2+Sdxdy+TdX20 and Rdpdy+Tdgdx-Vdxdy=0
d. Rebx2+Sdx.dy-Telx20 and Relpdy-Tdgebx+Vdsdy=0
Wmch one of the fuliowlng is equal fo d[es(X2+y?)]

2

a.3loglet + ) : L :ra

Zxix + 2ydy : xdy + yax
c. X+ y! d. x2
The complementary function of (D2+2DD"+d'%)z=0 is
a. hify = x) + galy +x) b.gi [y + ) + daly +x)
c. o1y +X) +X¢aly + %) d. dafy =) + daly =)
The nqrmaffunn equation ;
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i 1.9 div 11
a.%iv [Q-Ipli%] =0 b.ﬁf-p[Q-zplE%]:O

1oy G

Cdxz*P['I‘ng f ddxz"‘F'[Q"q z%]""fl’ﬂl
10. Whlchnﬂhefolowhghﬂ\eparﬂmlzrmww*
a.éu’"ir ; b.%ah“?
c.%ﬂﬂ"v d, e+l
e . u G
1. WhichofmafolowmglsmecomplemenhryequatmofE-a‘a;ﬂ?
a. ily — ax) = ¢z [y + ax) b. 61 [y + ax) + xduly + ax)
€. ffy ~ax) + ¢z [y ~ ax) d. g1 (Y +2) + o [y - ax)
12. - Whatis the value of ¢(100)?
a. 100 b.10
c. 40 d.1
> 3 E
13. Thavahaofdm@(d)s
a) 10 - b)9
)20 d)5
14.  In the language of cryptography, the codes ara called
a) Plain text b) eipher text
c) ciphers d) encrypting
15. Whatamevamof[luao)?
a) 18 b) 545
" ¢)180 d) 80
16. IfPisthaprmaandphﬂ!enwh:chonaofﬂnafoloWWralahumstme?
a)aP-1=1(Mod P) b) a?-1 =-1(Mod P)
c) a®~1= p(Mod a) d) a***= 1(Mod p)
17.  What s the ged of (250, 500)7 :
a)25 b) 125000
c) 250 d) 500 '
18.  Hged(a, n) = 1and a is of order ¢ (n) modulo n then a is ;
a} square root b) composite number
* ¢) primitive root ‘ _ d) prime number g
18, Which of the following ratio is called Golden ratio?
1+4/5 1-1/5
a) 3 b) 3
1#4f5 1-1f5
v T
20.  IfPisaprime and dj(P - 1), then how many solutions are there inxé-|_ _=0(M0dP)?
a)P b)0
c}1 ' djd
Attempt all the questions.
Group “B" 8x7=56
1. - Define modal locus with suitable diagram. Obtain the general and singular solution of y=2pxy+p{x>

1)mz,
- Som the differential equation.

=+@ —x)——y—e2
3. Soiva the dlﬂ‘om-m} emmonhychanging into normal form:
+(1 x)—--—-y--e2 '
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10.

OR,

10.

Solve by operational method:
Solve: :
Doﬁmmglhrsmuh'pomammmsmpoiﬂshdmmmmﬁon and find the
solution in series of )
2
& ra-ng-y=e
If n is a positive integer and ged (a,n)1 then o Bw = 1(MOd n)Prove it.
If P is a prime and K>0, prove that &(p*)-p*p*.

For each positive integer n1, prove that n=

The sum bak\gexlondedovaralposiﬁwdvismofn.

Let P be an odd prime and ged (a,p)=1, prove thata is a quadratic

Residue of P if and onlyif

Prove that the radius of the inscribed circle of a Pythagorean triangle is always an integer.
Solve the partial differentialequation

(a) (D2+DD+D-1)z=sin (x+2y)

(b) r=a% by Monge's method.

OR

Find the general surface safisfying t=6x%, containing the two fines y=0=z, y=1=z.
(a) Pmema!mmuoiﬁbumlmprimsofﬂwmmw
(b) Prove u\atmmhhdmmnnﬂVdewmrbmhagahamen
i.e. Geduimz,Un)us where d ged (m,n).

Exam 2070

Group "B* 8x7=56
DeheCla‘laul’saquaﬁonwiﬂ\annmph.fmdmogonerdandshguhrsumndm+px-y=0.
Soive the differential equation.

2B 2 Qe ey =0er

-

Som%i' (:anx-am)%um!x.y = cos'X.

Solva%—sx-w:ﬂ,%uw:ll
Deﬁtemnphtearﬂpaﬁuﬂarmgﬂandwwemﬂuwbyuﬂ\gcmﬂsmm :
Solvaxzr+2xys+y1t=0bymngo‘smm

Define number theorefic function. Hwisﬁwmrbotmeumﬁcim:thnmdﬂcaﬁve? Prove that
the function = and o are both multiplicative.

Ifnz1aﬁdgcd{a,n)=1thenpmveam§1(modn).
DermeEulsf'sphi-ﬁmcﬁonwithanoxample.Prwamat.ifPisptimandl_DnH\a¢[P‘)=Pi-P*-1
=p 1—% . ' :
Daﬁnepr'menumberwihexmph.ﬁqveﬁ\a!mmmhﬁﬂblymanypmwsdmeﬁmﬁ+1.
Deﬁ'laImtodcich.PmaMharadhsofinsabedciuho{aPythagomanhhngleisalways
an integer.

Group "C" 2x12=24
Solve >
dx __ dy dz
(8 Rz~ y B )

(b,m=m=m

y-z_ X XY’ ]
m(dxz )eokﬂ(%wtanx)um
(b) {r-2s +1) = sin (2x + 3y).

Define Pythagorean triples with an example. Prove that all solution of the Pythagorean equation x2 +
y1=zlsaﬁsfyilgmemmliiongcd(x,y.z)=1,zp(.x>0,y>0,z>0mgivenhy :
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x=2ty=s=1t Z=si+f?
forintegers s > t > 0 such that, ged (s, 1) = 1 and =t (mod 2).

“A" 20

Attempt ALL the questions. Tick (V) the hest answers.

i

7.

10.

Thadilm«:loquahonlsmﬂwfonnﬂmi-ﬂq Dandmeiq.lahonsshomogenouswimllnﬂy

aeomenlblntegraﬁngfaetonsmﬂnbﬂn
a M:'Ny b. m c. e/t . d. e/fiex
' nmosolnhnofﬂneequaﬁonP.%+P1%+pz% ...... Py = 0 are real and equal then its
solution is in the form ........
ay=Ciemx+Cmz + ......... + Cp o™y

b.y = (C1 + CaX # CaX2+ ......... + CoXo-1) gmix
c.y =(Ci cos px + C. sin px) e=

dy=Cy eﬂsinh{xw,l B +c2)
Whatanﬂzedogmesmﬂordardﬂuediﬁoronﬁa!ewahon( ) 4\/ 1#1 27

a,order 1, degree2 b. order 2, degree 1
c. order 2, degree 2 d. order 2, degree 0
What is the binomial expansion of (1 + d)-'?
al1-D+D-D¥+ ... b.1+D+D2+D2+ ........
c.1+D=-D2-D3+ ., d.1-2D+3D2-4D%+.,
Whatkmecondinnfwﬂnhtag:ﬂ:ﬁ;ofﬂ‘elnhldiﬂaranthlewaﬁonufm+ody+Rdz 0?
AQ R d‘? oP P A
a.P &-@ +Q +R 63' A =0
A A
b.Pl——1)+ 0
( (5% 4

)( ”‘(
a)elaa)n(a-s

What is the value ofc(hn—' (1))

xc_!z——xdx xdx - xdy xdy—ydx xdx+yde+zdz

) Xty & ey & Xtyi4g
ITQ?euvmre\lisammnofx,menﬂnparhcularmtegralofdifmnﬂalmaﬁonishmo
form .

1 1 1 1
35D -a)" STy i Ty« Y7o’

If P + Qx = 0 then a part of complementary function of the equaﬂon%;+ P%+Qy'=)(is =

a.y=x b. ex c.e* d.e=
WhatlsmenameofdlﬁerenﬂahquahonwhichlshlheformP,+Q, R where P, Q, R are function
ofx,y,z?
a, Pell's equation ~ b. Fermat equation
c. Larange's equation d. General equation
WhatareH\epan-oﬂwowbsﬂlatyequabonofRdSﬁT.-besalmgMongesMoﬂ\od?
a. Rax? + Sdxdy + Tdy?= 0; Rdpdy + Tdp.dy — Vdxdy = 0
b. Rdy? ~ Scxdy - Tdx?= 0; Rdpdy —Td.qex — - Vdxdy =0
t:Rdy'z Sdxdy + Tdx?= 0; Rdpdy + Tdp.dy — Vexdy = 0

d. Relx? + Scxdy - Tdbx?= 0; Rdpdy — Tdq.dx + Vdxdy = 0
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1.
12.

.

14.

15

16.
17.

18.

19.

20.

Ko (n) denotesmesmnulposimdmrsofn then what is the value of o (15)7

a.15 c.24 d. 150

fn=30,a= 11ﬂmnwhhhofﬁmfolmmrelahomshue?

a. 1108 = 1 (mod 30) b. 11°99 = 30 (mod 11)

¢. 11%% =0 (mod 30) d. 11°0% = -1 (mod 30)

Iftham'@gerahasordemeodulunandhwmenwhaﬂsmam'derofahmodimm
TRE. ged (h, K)

6 4 ged(hK) b.k c.h d. K

 Forkz3, how many primitive roots does 2* has?

a0 b.1. c2 d3
If P and q are dlsmdnddpunamenwhaﬂsﬂ\evaheoi(q) (3)

O

Lataheanoddmtegerﬂ\anhwmanysohﬂonmmmofx2=a(mod2)?

: c.2
inmahnwageofcwpw:wunwdesusedhmsamphhwnsulad ‘
a. decrypting b. cipher text ¢. Plain text d. ciphers
Whnhd&thmeshstMem?
axn=yr=z Wheren>2 b.xr=yn=z0 Wheren=2

xﬂ:yﬂ:zﬂWhmncz d. all of the above
Howmawsnhﬂondoasbhphanﬁ\oeqmﬁnnx‘w‘ z?hasmposﬂmmagersx,y.
a.l
Thesatofmmbefsisnmehnm 1,2,3,58, 13 =i R
a. Fermat number  b. Mersenne number
¢. Fibonacci number d. Prime number

Group "A" ' 20

Aﬂempi ALL the questions. Tick (V) the best answers.

How many independent variables mﬂmnmu&mdlﬁmnhleqmnn?

a.0

c.2 d3

The integrating factor (1. F) of the equation Mdx + Ndy = =0 where Mc+ N, = 0is
1

1
2 M= Ny ‘ LY
c. gltxies  deme
The binomial m:ansnnofﬁ +D)tis
a.l+D+ D2+ D¥ + e, h.1+D+ D+
c.1=-D+D2-D* 4. d.1+2D+ 3D+ g
The differential eqt:aﬁonin!hefomy:px+fﬁp) w'ﬂ!pzz b.C.
a. homogenous equation b. general equation
¢. Clairaut's equation d. partial equation

Thebwsofpoiﬂsufhtemcﬁonofmecommzﬁvamofﬂwsymmvdw\mohhmdby
assig-li\gdifuerﬂvahesd!ch¢(x.y,c)=0is

a. curvature b. the parabola
c. the envelope d. hyperbola
HP+Qx=0Hwnapaﬂofco¢mlementaryﬁimﬁonofﬂwaqmﬁon% +P‘% +Qy=Xis.
a.y=x b. e=

d.e=

muongesmsﬂndolsulvmmeaqtnbmlshﬂ\efonnRr+ss+Tt=thoreR.s,T&Vm
ﬁnx:ﬂonsofx.y,z,pandqﬂnnﬂmvahaoﬂisgmnhy
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dp-dy . _ - b.g—s&.

™
¢ 9p—sdy d M
. ﬁ 3
8. Anequation of the form Pdx + Qdy + Rdz = 0 where P, Q R are functions of x, y, z Is known as
a, partial differential equation b, total differential equation
c. ordinary differential equation d d. general differential equation
9. The complementary function of the part:aldiﬁerentequaﬁon{ﬂ“ZDD‘d-D"}z 0 is the form
a01y=-x)+d2(y+x) b.grly +x)+ X daly +x)
C.01(y+X) =2 (y +x) bily-x)+daly- s -
10.  The complementary function of r ~s - ot = xy is
2. Gty +3x) + g2 (y + 20) b. g1 (y #x) + &2y ~x)
C. 1y —x)= b2y +x) b. §1 (y + 343 + da fy + 2x) -
1. Awfmchonuﬂmedommsﬂmsetofpasuhvelnﬁsgen.caﬂed
a, objective function b. definite function
¢. number theorefic function d. numeric function
12.  Which one of the following pair of numbers are relatively prime?
a.24 b.5, 15
2 G638, L.\ ‘ R % 4
13.  Whatis the value of ¢ (5)?
a.4 b.5
c.6 d.10
14.  Thevalueof S ¢ (d)is
@10
a. 10 -b.9
c.20 d.5
15. !nuyphgmph,mpmssofmmumgﬁunphmtexmcphumﬁsuhd
a. encrypting b, plain text
c. ciphers Y ddeerypting

16.  Hpisanoddprime and 5 ! (E) =0 then how many quadratic residues are there?

a.E%l ’ i h p=1
c.p - . : HB——
17. Which one of the following numbers is mot  the form of odd prime?
a. BK+1 ] ; = b BK+3 0 L -
c. 8K+5 _d. BK+4
18. Thnnunberwhichm&mfomlll..—?d n>1arocaled )
a, Fermat numbers ; b. mersenne numbers
¢. prime numbers d. composite numbers
19. ‘WhlchoneofﬂnhluwmgFennatnurrﬂ:srskd'wsbhbyHﬂ =4,
a.F - b.F; 4 =t
c.Fq d.F g
20. . Whatar the dogrees and orde of thedferentilsquaton (w) = /(1 +3) ?
a, order 1, degree 2 b. omlarz, degree 1
c. order 2, degree 2 ' d. odsrz.degruo
Attempt ALL the questions. : : e
~Group “B" o 8x756

1. Define singular solution, Find the sir@lammanofyq% vaTopt.

333



4. Solethe diferential equaion i ok + x S5~ 8y =0 ¢

~

%f&r&y-ﬂ
.%-xny'o”
‘ oR
Solve the diferential squation X o - ¢t 20) 51 + (x4 2)y ="
4.  Testthe condition of condition of integrability and soive
(2 +yz) dx + (22 + 2x) dy (y2-xy)dz=0

Solve r + (a + b) s +abt = xy by Monge's method.
5. Prove that the function T and o are both multiplicative functiors.
Ilnbapooli‘nwandgcdta,n)ﬂhnmuuu*ﬂﬂmodn)
'MMMU'MMW“::W“”-

bt o

Define perfect number with an example, Prove that if 2 - 1 is a prime (k >1) then n=2-1(2* - 1) is
perfect and every parfect number is of this form. )
8. anymmwlbopmmmﬂmdlwm#unhmmm
to a perfect integral.
Group "C" 2%12=24 .

9. (a) Define particular integral and solve
Fz o .0t .3

o Ty T ax oy

{b) Som:{b‘-wn“rmﬂ“}ulmty;:q.

= Xy + extdy

Fh\dﬂnuhu;lwnt!m,mﬁmnnhnimyﬂu,y:hz. :
10.(a) mmﬂ:mmwmﬁmmp.mpbammm
lndgcd(a,p}=1.Prwaﬂuiahamﬂaﬁcmidmudpham‘lonui

p=1.
al = 1(ModP)
.[b) PrweMlahasmd«KnMﬂonMa‘::‘[M)ImdoWl
1= (Mod K)
'
Group "A"

Attempt ALL the question, Tick () the best answers. ;
1.  Whatis the order and degree of the differential equafion

%:[74-2(%)]“?
a, degree 1, order 1 b, degree 1, order 2 :
c. degree 2, order 2 d. degree 2, order 1 ; i
2 WWMBMMMQMMWMWWW”&M
constants s called? .
a. particular solution b. general solution
¢. particular integral ) d. general integral
3. Whatis the expanded form of (1 + D}2? \
a.1-2D+3D2+ ... b.1+2D+3D2+4D.....
c.1+D+D2+ D +.... di-D+D2+ D% ...
4, mbuuduﬁmhpndmammamehcam
a, cuspidal locus . b. nodal locus
" ¢. tac locus d. envelope” i
5. mmw%*P%+Qy=XWP+Qx=nﬂwnmlsapaﬂofwmhmmy
function?
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10,

1.
12,

13.

14.

15,
16.
7.

18.

ay=ew e b.y=x
cy=x2 y=et

Whthcwnﬁonotiﬁeﬁﬂynfhdﬂfmnﬁa«mbndﬂumPduoaym&w?

£Q @R 2P 2P oQ

g,az_al_az-bay..a‘aﬂ
2, R, 2P

b.Pazi-an*-Ray-U

2Q_ZR\ | 2R P\ (2
Ll ‘“(ax‘az +R(é’y'ax

. The locus Pdx + Qdy + Rdz = 0 Is orthogonal to the focus of

dx dz dx oz
R n$-4-8
e.£=%=£— d. Pdx + Qdy + Rdz=0
What is the complete integral of Pq = k?
a.z=ax+c o b.z=ax+ky+c’
c.z=ax(§)y+c E d.z=x_(":')y+c
What s the complementary function (C.F) of
(D -6DD' + SD'%) Z = 12x? + 36xy? = :

a. 1 {y + 3x) +x 6o (y + 3x) b daly = 3x) + ¢aly + 3x).

C. daly + 3x) X galy + 3x) ; . b1y =3x) + x g2 [y ~3x)

. To solva the aquation Rr + Ss + Tt = V by Monge's method, r stands for
dP-Sdy ¢, dg~Sdx

L b, dy

dP +dy © . dp-Sdy
&"dx LT !
Any function whose domain is the set of positive infegers is called -

a. objective function b. definite function

. numeric function - d. number theoretic function
Which of the following numbers are not relatively prime

a.(2,5) b. (3, 15)

&.(3,7) . d.(419)

i n =30, a = 11 then which of the following relation is true?

a. 11939 = 1 (Mod 30) . b 11909 = 30 (Mod 11}
c. 11%00 = 0 (Mod 30) d. #% = ~1(Mod 30)

i

it P is an odd prime and X (a/p) = 0 then how many quadratic residue of P are there?
1

a.P-1 b.P+1

L PH1 P-1

€ 3 4.3 _
i.nubamoddhhgorﬂ\enhowmanysolﬁmwmmmﬂx?aalmdm
a0 b.1

c.2 d. infinite

The process of changing cipher fext back to plain text is called

a. decrypting ‘ b. ciphering

¢. enciphering d. encrypting

The number inthe form Fa =227+ 1, n20is

* a. Prime number b. perfect number

¢. Fermat number d. Mersunn number

An odd prime p is expressible as a sum of two squares if and only if
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18.

20.

a.P=1(Mod2) - _ b.P=1(Mod3)
c.P=~1(Modd) - d. P =1 (Mod 4)
How many incongruent solution does x*= 11 {Mod 19) have?
a0 - b.1

c.2 ' d.3

Which of the following is not the form of an odd prime?
a.8k+1 b.Bk+3
c.8k+4 d.Bk+5

Attempts ALL the questions.

1.

10.

Group "B" . - - Bx7=56
Define ganeral and singular solution. Find the ganaral and smguiar solution of the equation y =

e
SoNa:xz'dﬂi-xdx—Qy:Dghenﬂxaiy:ﬁisasoltﬁhn.

So!ve: dat tanx%+ ycosx=0.
OR

Find the series solution of the equation (1 - xl)"ﬂ+2xg= !

Sulvamapa:thldifemﬁalequahnn—'+$=12(x+y)

OR :
Find the complete integral of p(g? + 1) = q (2~ b)byChaxpﬁmﬂmd
lfPlsaprtmanddtpdmesﬂ\atmereareexacﬂyﬂd)mcnngmemimgﬂhmdmdp
Let the integer ‘2’ havaaderkm&bnﬁwnpmvethat
a" =1 (Mod n) if and only if k/h.

“OR
Prove that the function ¢ is multiplicative.
Daﬁmpmﬂvamotandalsoﬁﬂﬂiepnmyemotoff’ =41,

lfPisanoddpr'lmmen_pmveﬂlatZ(-ﬁ)-q_.
'1 T
emup "C" Cooa2=24
LIPS . : : ‘
Solve (a) Gz -2x2 g + Xy =X +2x + 21in power of x. -

{b)Ptanx+qtany=tanz.
Solve r - 2s + t = sin (2x + 3y) by Monge's method.
(a)  Define a finite continued fraction and prove that any rational number can be written as a
finite continued fraction. )
(b)  Define Fermat number. Prove that the Fermat number Fs is dmsi)le by 641,
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