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Candidates should attempt any 10 (ten) questions of
GROUP—A with word limit of 250 words and should
attempt any 5 (five) questions from GROUP—B
with word limit of 300 words.
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GROUP—A

1. Prove that every homomorphic image of a group G is isomorphic to
some quotient group of G. 15

gelsl @ 64 G group @ 9604@ homomorphic image G @ @8 quotient
group aiQ isomorphic 266 |

2. Prove that if H be a normal subgroup of a group G and K is a
normal subgroup of G containing H, then G/K is isomorphic to

(G/H)/(K/H). 15
gelé @Q 64 H 98 66lI5° group G @ 9@ QRIIQE subgroup 99° K 62@8
G IE RG89 G Q 4R FRIRE subgroup, 6969 G/K 62@8 (G/H)/(K/H)

9@ isomorphic |
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3.

Let G be a finite group and p be a prime. If p™ divides o(G), then
prove that G has at least one subgroup of order p™. 15

G Q 9% finite group 6291Q 92 9e° p™ @ YK prime 62919 @ | 9& p™,
0(G) § FVIR F6Q, 6062 JAIE FQ 69 G 6Q AP RFEQ 69T subgroup
order 28 |

Prove that an ideal S of the ring of integers I is maximal if and only
if S is generated by some prime integer. 15

geIél 9 64 integers I Q 99 ideal S AR 26T, AD IL° 6297 AQ SQAB
prime integer QI8 QYa €9 |

In V,(R), where R is the field of real numbers. Examine each of the
following sets of vectors for linearly independent : 15

V,(R) 68, 6990168 R 6298 99 Q¢! Q0 688 | Linearly independent
AIE HYRAYS J6RIR 6090 6209ER AT @R :
i) 12, 1,2), (8,4,8)
) {(1,2,0), (0,3,1), (-1,0, 1)}
fii) {-1,2,1), (3,0,-1), (-5, 4, 3)}

. Show that the vectors (1,2, 1), (2,1,0), (1,-1,2) form a basis of

R3(R). 15
RY(R @ 99 21Meq 6099 (1,2, 1), (2,1,0), (1,-1,2) Q @412 |

Prove that every n dimensional vector space V(F) is isomorphic to
v (F). 15

delidl @@ 64 d69Y@ n dimensional vector space V(F) V (F) Qe
isomorphic 26a |

. The mapping f:V3(F)— V5(F) defined by fla;,as,a3)=(a;,ay) is a

homomorphism of V3(F) onto V,(F). What is the kernel of this

homomorphism? 15
Mapping f:V3(F)— V,(F) defined by f(a), as, az) = (a;,ay) V3(F) onto
V,(F) 9@ homomorphism 266 | 4€ homomorphism @ kernel @417
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9.

10.

11.

12.

In what direction, a line be drawn through the point (1, 2), so that
its point of intersection with the line x+y=4 is at a distance

[(+/6) /3] from the given point? 15

629 Q66 §Q (1,2) FRIER 9@ 6asl AIFE 699, YILTRER AR A
QQ019 [(V6)/3] 09168 x+y=4 6a6l Q89 9LIQ point of intersection
Q29 |

Find the equation of circle through the points of intersection of
x2+y?-1=0, x?+y%?-2x-4y+1=0 and touching the line
x+2y=0. 15

x?+y?-1=0, x*+y®>-2x-4y+1=0 Q points of intersection 42"

x + 2y =0 touching the line {1RIF16Q YRR AR AULIQ XA |

Show that the equation y? + 6y —2x+5 =0 represents parabola. Find

its vertex, focus, length of latus rectum, equation of axis and
directrix. 15

@41E 69 y2 +6y-2x+5=0 ANRAE parabola § GOFUQ 6 | 1L

vertex, focus, length of latus rectum, equation of axis 99° directrix
6%l |

The points A(3, 2, 0), B(5, 3,2) and C(0, 2, 4) are the vertices of a
triangle. Find the distance of the point A from the point in which
bisector of angle BAC meets [BC]. 15

A(3,2,0), B(5,3,2) 99° C(0, 2, 4) 9Q9G% 64159 triangle @ vertices
266 | AJQQ QA0 69N, 699 Q68 BAC 6@161Q bisector [BC] Ol68 meet
QER |

GROUP—B

13. (i) Check the sequence {a,} defined as

i 1
+

is Cauchy sequence or not.
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(@)

14. (i)
(it)
15. (i)

(ii)

AERITS 99 {a } QIS ¥Q

)

Cauchy sequence @ Q6w?

Test for the convergence for the following series :

X JC2 x3 x4

+ + + +
1.2 23 34 45

......... , wWhere x>0. 20

&¢ series QIQl convergence 6@ AQINE)

X x2 .7C3 x4

+ X 4+ X X ... e@eoca .
12 23 34 45 TEL

Show that the function f(z)=.|xy| is not analytic at the origin
even though Cauchy-Riemann equations are satisfied thereof.
Function f(z)=|xy| origin 6@ analytic 62 9&8 Cauchy-
Riemann equation 61@9 e dgl, Q42

sinz
Find the sum of the residues of f(z)= ~ at its poles inside
the circle |z|=2. 20

sinz
ZCOSZ

Circle |z|=2 @06@ 8| poles 66 f(z)= Q@ sum of the

residues @ QI FQ |

Using the €-3 definition, prove that f(x)=+/x is differential at

x=3.

£-8 A°0I NI 9, IS @R 6D f(x)=/x , x =3 60 &R 26T |

Find the asymptotes of (x+y)2[x+y+2}=x+9y—2_ 20

(x+yP(x+y+2)= x+9y -2 Q asymptotes §e@ A2IQ 9R |
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16. (i) Find the area enclosed by the curves x? = 8y and y=

2 16" must not
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g . this margin.
x“ =8y 99° y = 5 Q@YY@ YRl 2L AR 6Hllw |
x“+16
- . . T sinx
(i) Test for the convergence for the improper integral I dx:
0
20

sin x

dx QIR convergence @ daig€ @ |
X

Improper integral j
0

17. State Stokes’ theorem and deduce Green’s theorem from Stokes’

theorem. Verify Stokes’ theorem for F= (x? +y?)i-2xy j taken

around the rectangle bounded by the lines x=ta,y=0,y=b. 20

Stokes’ theorem @ @412l 99° Green’s theorem @ Stokes’ theorem g

Q1218 @@ | Stokes’ theorem @ Q18 @@ F=(x2+y2)i-2xyj,
x=ta,y=0,y=>b 6049 Q0 QTS AR 2RAIGER SRS |

18. State Gauss divergence theorem and verify Gauss divergence
7 2 - 2 .

theorem for F =(x“-yz)i+(y“-2x)j+(z°-xy)k taken over the

rectangular parallelepiped 0<x<a,0<y<b,0<z<c. 20

Gauss divergence theorem @ @412 99° Gauss divergence theorem @
g @ |

0<x<a,0<y<h,0<z<c QV6Q FAULIRAL

;" = (x2 -yz)i +(y2 - zx) j +(z2 - xy)k ai

* &k
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