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Full Marks : 250

g Q°eiil : 980
The question paper contains 18 (Eighteen) questions
in GROUP—A, (12) and GROUP—B, (06) together.

g694@ ggUg6e GROUP—A, (12) YS° GROUP—B, (06)Q
deia 185 g4 @21
GROUP—A
ga—A

Candidates to attempt 10 (ten) questions.

Each question carries 15 marks.

AIVIAINIED RoT gg 980 R FRICA AAA 6962 |

geoie gga gy 8 aIq

1. Let H, K be subgroups of a group G and K be normal in G. Then
prove that H /(H ~K) is isomorphic to (HK)/K.

F699Q G group Q subgroup 628 H, K99° G 6Q K 6298 normal 6069
gaIsl @Q6Q H /(H nK) 6298 (HK)/K @ 97103 |

2. Prove that a finite group G of order n, is isomorphic to a subgroup of
symmetric group of order n.

JeIdRq 60 n QIR 9@ AITG group GE2RE n AR JBLAL group & subgroup
AR AAqaldal
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. Find maximal ideals and prime ideals in the ring Z,. Also find the

units in the integral domain Z[/-5] (where Z represents the set of
all integers).

ring Z, 68 ATRIS AIeE 9e° 2YR 49YJd 2Ied Fdda @l integral domain
Z[J=5] 62 2/91 4@ 1l 84 @@ (69Q0I6Q Z ANY A°HIQ set § GORUQ
@6al)

. Express the following ideals as a principal ideal in the integral

domain Z :
(i) 4Z+6Z
(i) 8Zn12Z (where Z represents the set of all integers).

integral domain Z 69 39! $6I8 QY IR §6a gl @al

(i) 4Z+6Z
(i) 8Z~127 (69R0I6Q Z AFYA°GIQ set § GIFNG F6a1)

. Show that the mapping ¢:Z[x]— Z defined by ¢(f(x))= f(0), for

f(x)e Z[x] is a homomorphism and find ker¢. Also deduce that the
ideal < x> is the prime ideal in Z[x], but not a maximal ideal in

Z[x] (where Z represents the set of all integers).

Q6120260 mapping ¢:Z[x]— Z defined by ¢(f(x))= f(0) 99 62
flx) € Z[x] 628 homomorphism 49° ker ¢ S0 @al 22A (I YEAF
AQAIR QA 69 AIQE < x> 6208 Z[x] 60 YR 9QQ9Y4 2194, &8 Z[x] 6a
@ AR IRd Q621 (6QLR0I6R Z AN AHIQ set gBRUQ @6al)

. Let V={xy): x,yeR}=R? The vector addition (+) and scalar

multiplication (.) in V is defined as follows :
(1, Y1)+ (X2, Yo) = (6 + x5 +1, yy + Yo — 2)
a (x,y)=lax+a-1,ay-2a+?2)
Then show that V is a vector space over the set of real number R.
A6e@Q V ={xy): x,y e R} =R?. vector addition (+) 99° scalar
multiplication (.) in V§ GHC60 A°RI 606211

(21, Y) + (X2, Ya) = (6 + X5 + L, yy + Y5 - 2)
a (x,y)=(ax+a-1,ay-2a+2)

6969 @412 69 Vis a vector space over the set of real number R |
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7. Is the vector (2,-5,3) in the subspace of R® which is spanned by the

vectors (1,-3,2), (2,-4,-1), (1,-5,7)? Also in the vector space R3, if
a=(1,21), B=(3,1,5), y=(3,-4,7), then show that the subspace
spanned by S={o,f} and T={op,y} are the same (where R
represents the set of real numbers).

R® subspace 6Q vector (2,-5,3) @@ vectors (1,-3,2), (2,-4,-1), (1,-5,7)
QI 9F QeI 9e° R® vector space 99 a=(L,21), B=(3,1,5),
y=(3,-4,7), 6069 @412 64 subspace spanned by S ={«,p} and
T = {o,B,7} 4RI 2SE | (6TR0I6Q R set of real numbers § 9ORNQ @6a 1)

. In V4(R), where R is the field of real numbers. Examine each of the

following sets of vectors for linearly dependents :
i) {2,3,5),(4,9,25)}
i) {(1,2,1),(3,1,5),(3,-4,7)}
i) {(1,2,2),(2,1,2), (2,2,1)}
V5(R) 69 (Gg@wOIGQ R 62@8% field of real numbers|) Linearly
dependent €I HMYO sets of vectors § TV 9F @42
i) {2,3,5),(4,9,25)
i) {(1,2,1),(3,1,5),(3,-4,7)}
i) {(1,2,2),(2,1,2),(2,2,1)}

. Let T:R*> 5R® be a linear transformation defined by

T(x,y)=(x-2y, 2x+y,x+y). Determine the matrix of linear
transformation T with respect to ordered bases BR? = {(1,-1), (0,1)}
and BR? = {(1,1,0), (0,1,1), (1,-1,1)}, where BR? and BR?® are the bases

for R? and R® respectively (where R represents the set of real
numbers).

Q9 Txy)=(x-2y, 2x+y,x+y) QA §Q12E T:RZ >R 9Q
linear transformation @49, €969 BR?={(1,-1),(0,1} 9°°
BR® = {(1,1,0), (0,1,1), (L,-L1)} , ordered bases 9®®I6Q linear
transformation T @ matrix 4% 981 69@0I68 BR? 99° BR> Q2IQ6s

R? 99° R’ QIR base 26@ | (R 0I6Q real number Q set @ 9ORYQ
@6al)
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10.

11.

12.

The focus of a parabola is (1,5) and its directrix is x+y+2=0. Find
the equation of the parabola, length of latus rectum and its vertex.
66lIG"q parabola @ focus (1,5) ¥9° 92IQ directrix 62@8 x+y+2=01
6@6%9 parabola @ equation, latus rectum Q@ @R Q° ILIQ vertex ada
@Q

Find the equation to the circle which passes through the points
(2,-2), (3,4) and has its center on the line 2x+2y=7. Find its
center and radius.

93 6x16d Q@ (2,-2), (3,4) points CRICIRA FTRATIER IY° ILAQ 69
2x+2y =7 line 6Q 29809, Q21 ANRAE (equation) oda @al 92l
69R 99° QIR FLQ Qa

The vertices of a triangle are A(4,3,1), B(6,4,3) and C(-8,7,-2). The
internal bisector of angle A meets [BC] in the point D. Find the

coordinate of D and also find the distance of the point A from the
point D.

6018 QR YMACAS| (vertices) 62Q8 A(4,3,1), B(6,4,3) 4Q°
C(-8,7,-2)1 A6R16q [BC] g AINLN1E QI6Q RAAIR QUM Fa8 89U
6a¢ll D 3960 94 @61 D @ coordinate 796 9Q 99° DOIg A | 200! §Q
Qql
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14.

GROUP—B

ga—B

Candidates to attempt 05 (five) questions.
Each question carries 20 marks.

ANAICIER 08T g4 Moo FQ FIEA RN 696S |
g6o4e gga gay 90 IRl

13. Verify Green’s theorem for the following integral in xy-plane :

[ (3x* - 8y?)dx + (4y - 6xy)dy

where c is the boundary of the region bounded by the parabolas
y=+Jx and y=x°.

xy AAOREIQ (plane) 68 FRAYS IR & VIV QA

[ Bx* —8y?)dx + (4y ~ 6xy) dy

y=+Jx 99° y=x° QAIQIEIIRNI (parabolas) QIQl AIFG 28R Q AIA
62Q8 c|

Evaluate
$ (xy dx + xy® dy)
C

taken round the positivity oriented square with vertices (1,0),
(-1,0), (0,1) and (0,-1) using Stokes’ theorem and also verify the
Stokes’ theorem.

RIge !a
(xy dx+ xy® dy)
[+
Stokes’ theorem @4921Q @& (1,0), (-1,0), (0,1) 99° (0,-1) S1EgLQ

(vertices) 980 QARQIYLOIRES ACGTR @U6Q 62?7 QRAN, ZIEAISR
@Al Stokes’ @ theorem @ 90I6Q gelél @Al
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15.

16.

17.

Verify Gauss’s divergence theorem and show that

5
[[16e® —yz)i-2x%y j +2k].7 dS =23—
S

where S denotes the surface of the cube bounded by the plane
x=0, x=a, y=0, y=a, 2=0, z=a.

Gauss’s @ divergence theorem @ ¢li§i@q 4Q° Q42 6d

a5

[[1x® - yz)i-2x7y j +2k].7 dS =
S

60R0I6R S 7619 AFOR (plane) QI FVFYS QIS (cube)a IIQ AISIQ
@6Qll

x=07 xX=a, y=0, y=ay z=0: z=4a

Find all irreducible polynomials of degree 2 over the field Z,. Is the

polynomial x®+ x+1, irreducible over the field Zs? (where Z
represents the set of all integers)

Field Z, 6& g9 degree 2 @ A9Q irreducible polynomials 348 @al
Field Z, 6Q polynomial x° + x+1Q 2I9 @QQ! 2AAL (irreducible) &?

(6090168 Z AAY AIMIQ set @ JERUQ F6A1)

If Vand W be two subspaces of R® defined as follows :
V ={la,b,c):b+2c=0} and W ={(a,b,c):a+b+c =0}

Then find bases and dimension of V, Wand VAW.

9@ R’Q Q@ subspace VIS WQ 86060 98a 2N :
V ={(a,b,c):b+2c=0} 99° W ={(a,b,c):a+b+c=0}
6969 V, WNS°® V AnWQ bases 49° dimension 54¢ QQl

The equations of the sides AB, BC, CA of a triangle ABC are
3x+4y =6, 12x-5y =3 and 4x-3y+12=0. Find the equation of
the internal bisector of angle A.

6915 §ge ABCR QI§9@9a AB, BC, CA AF1QQE (equation) 6208
3x+4y =6, 12x -5y =3 99° 4x-3y+12=01 6969 A 6Qlé Q internal
bisector @ AAIRQE Fdg Qal

* kK
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SPACE FOR ROUGH WORK
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