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Sixth Semester B.Sc. Degree Examination, April 2019
First Degree Programme under CBCSS
MATHEMATICS - Q}
Core Course - XII

MM 1644 : Abstract Algebra — Ii &2

(2014 Admn. Onwards)

Time : 3 Hours MEx. Marks : 80
SECTION — | &

All the first 10 questions are compulsory. Each carri nugrk

1. Find ¢(25) for the homomorphism ¢ : Z — Z @%at o(1) =

2. How many homomorphisms are there 0

3. Find the order of the factor groug (Z 12)/((2, 1)).

4. The trivial subgroup N = {0} gkZ is @ normal subgroup. Compute ZI{0}.

5. The image of a group &elements under a homomorphism may have 12
elements. True or

6. Compute the pposiuc®( — 3, 5) (2, — 4) in the rng Z,x Z,,.

7. Find all uni erngZ x Z.

8. F%%f'waracteristic of the ring Z, x Z,.
s

9. Usi ermat’s theorem, find the remainder of 3* when it is divided by 23.

10. A ring homomorphism ¢:R — R’ carries ideals of R into ideals of R’. True or

False.
P.T.O.
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SECTION - 11
Answer any 8 questions from this Section. Each question carries 2 marks.

11. Show that a group homomorphism ¢: G — G is a one-to-one map if and only

if KEf(¢) = {e} i

12. Let H be a normal subgroup of G. Then show that v: G — G/H glv%
YX)=xHis a homomorphism with kernel H.

13. Does there exist a nontrivial homomorphism ¢ : Z,—-Z7?If yes pesarmpIe.
If not, explain why that is so.

14. Show that any group homomorphism ¢:G — G’ @s a prime must
e map.

either be the trivial homomorphism or a one-to-on

15. Show that a factor group of a cyclic group is c

16. Let (R, +) be an abelian group. Show t ) is a ring if we define ab =0
foralla, b e R.

17. Are the fields R and C isomo tlfy your answer.

18. In the ring Z_, show that the i)s of 0 are precisely those nonzero elements
that are not relatwely pri on.

19. Show that 1 and p e the only elements of the field 7 , that are their own
multiplicative inv,

20. Let F be t ~l’&)f all functions mapping R into R and having derivatives of
all ordets. entiation gives a map & : F — F where 8(f(x)) =f'(x). Is & a

hom m ? Why ?

21, ow that each homomorphism from a field to a ring is either one to one or
everything onto 0.

22. Show that if R is a ring with unity and N is an ideal of R such that N # R, then
R/N is a ring with unity.
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SECTION - 11l
Answer an Y
Y 6 questions from this Section. Each question carries 4 marks.

23. :_Se»fti r?:t:e Ga ;1_; (; :3 :,ig;?lg; ;g,lltnomorphism. Show that if |G| is finite, then [6[G]]
25. S:g;;:zt oafnGif\tersection of normal subgroups of a group G is 20} rmal
26. (SJ\,O.\;vi ;h:tg |rfo ll;in-s the collection of all units in a ring (K% .) with unity, then
27. Show that every finite integral domain is a field e’ %

28. Find all positive integers n such that Z . cofffail ubring isomorphic o Z,

29. Find all solutions of the congruenc » 75 (mod 65).

30. Let R be a commutative ring h urity of prime characteristic p. Show that the
map ¢, : R — R given by %: is a homomorphism.

31. Aring R is a Boolea N if4 = a for all a € R. Show that every Boolean ring
is commutative. ’\

SECTION = IV

Answer a@stions from this Section. Each question carries 15 marks.

3 s&pVe or disprove : If d divides the order of G, then there must exist a
ubgroup H of G having order d.

b) Letobea h
of G', then show t

10

omomorphism of a group G into agroup G'. If K' is a subgroup
5

hat ¢~'[K'] is a subgroup of G.
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, the
3 Let $:G - G’ be a homomorphism with kernel H and let a ¢ G. Prove .
Sl {x e G| ¢(x) = ¢(a)} = Ha.

b) Let H be a normal subgroup of G. Show that the cosets of H form a group ;
G/H under the binary operation (aH) (bH) = (ab)H.

¢) Show that if H and N are subgroups of a group G, and N is normal in G,
then H n N is normal in H. Show by an example that H n N need n:

normal in G.
a) An element a of a ring R is idempotent if a? = a. Find all idemp@sm the "

ng Z;x Z,,. Q
b) Show that the unity element in a subfield of a field m unity of the
whole field. )
€) Solve the equation x*~ 5x + 6 = 0 in z,. 5
a) Show that a division ring contains exactly tw @pﬁtent elements. 5
b) Show that the characteristic of a subdom@ an integral domain D is
equal to the characteristic of D. @ 5
) Show that 2'".2'3 _ { s not divisible \ 5
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Sixth Semester B.Sc. Degree Examination, April 2019
First Degree Programme under CBCSS

MATHEMATICS
Core Course (&
MM 1642 : Linear Algebra ‘0

(2014 Admission Onwards) Q
Time : 3 Hours @ arks : 80
SECTION - | &Q ’

All the first 10 questions are compulsory. Each carries 1 mark.

1. Find a vector perpendicular to (?J : %

2. Find the projection of (:]on line along

3. Ais the transformation with ma 2 Find the image of the line along

[?Junder A \(o

4. Calculate R_(X), if

5. Let P bet @sﬁon to the x,X, plane and Q be the projection to the x,x;
plane. Fi 3 1

6. Finwe'dis nce from the point | 2 | to the plane x; + X, + X3 = 0.
¢ 3

%e a linear transformation in 3-space.

8. Define cross product of two vectors in 3-space.

=

9. True or False : If T is the rotation about an axis then det (T) = 1.
10. Define projection to the hyperplane perpendicular to U = 0. (10x1=10 Marks)
P.T.O.
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SECTION -1
Answer any 8 questions from this Section. Each question carries 2 marks.

11. If B is the reflection in the x — axis and A is the reflection in the y — axis, show
that AB = R..

|
12. Let J, be the transformation with matrix [; :] Show that J,J,,, = J,ﬁ&
13. If A and B are two transformations in 2-space then det (BA) = det ).

14. Let C be the linear transformation in 2-space such that C hag e values
0 and 1. Show that C2 = C.

15. Show thatin 3-space Ax B=-B x A. &

16. Show that square of symmetric matrix is symmetg

17. Find a real number t such that oﬁ\@ll to 3
2t -

18. Let m be an orthogonal matrix\Sh that m* is also orthogonal.

19. If T is an isometry of g® \ which are the eigen values of T ?

20. Let T be the line @qnsformatlon with matrix m(T) =

T2=0andfi eigen values of T.

. Show that

21. Show thatjf a scalar multiple of one row of a matrix is added to another row,
thg(e:grmmant is unchanged.

=3 N
22% that (e§2) =€33- (8x2=16 Marks)
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SECTION - llI

Answer any 6 questions from this Section. Each question carries 4 marks.

23. Find S(X) if S is the perpendicular which assigns to each vector X the reflection

ol

of X in the line along the vector (1
24. Prove that “Let A be a linear transformation and let L be a straight line. \6®

the image of L under A is either a straight line or a single point”.

25. Prove that “Let A be a linear transformation with matrix A = ( d
c q !}

@ 3 <0 then A does ;Q%/e orientation”.
s}
26. Find the n'" power of the matrix [3 43) forn Q@

then A preserves orientation. If

27. Let B: be rotation by % Find exp (

28. Prove that “If A, B, C are three lin
vector Y in R® can be uniquely £xpr

endent vectors in g3, then every
as a linear combination of A, B and C".

29. Solve the system of linear %atuons

z=—1

30. Classify th‘ q@tnc surface Z x2 +2xy - 2xz =1.

x| [=y|l|lul|V
yl|x]||=v|]|u
31 at the vectors il by sl oy are orthogonal and all have the
e length. v|i|u y | |—=x (6x4=24 Marks)



