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Attempt all questions
All questions carry equal marks
Use of calculator 15 permatted

1 Define a group Let G = {0, 1, 2} and define an
operaton *on Gbya*xb=|a-b|fora,beG Iz
G a group with respect to * ? Justify your answer

2 Define a monotd Prove that 1f in a monoid every
element x different from the identity e satisfies

x? =g, then the monoid 1s commutative

3 Letf{f R—>Sandg S — T be morphism of
rings Then show that the composition gof R — T
18 a morphism and further show that
Ker{gof) = Ker(f) 1f g 1s an 1somorphism
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LetR = {a+ nb\ﬁ/a,b € Z}, where Z 1s set of
all integers Is R a subning of ¢, nng of complex
numbers 7

Draw the Hasse diagram representing the partial
ordering relation {(a, b) adnidesb} on {1, 2,3,
4, 6, 8, 12} Identify the maximal and mimmal
elements Give chains and anti-chams and find
maximum length of chain

Determine the dimension of n x n symmettic
matnces over [R Justify your answer

Define a convex set in IR™, Show that the set of all
elements (x, y) € IR? which satisfies 3x + 5y < 4,
s a convex set

Let L [R? - [R3 be linear map such that
L(1,2)=(1,3, ~1) and
L(2,-3)=(2, -1, 4).

Find L (1, 0) and L (0, 1)

What 1s the dimension of the space of solutions
of the following system of linear equations ?

2+ Ty=0
x-2y+z=0

Prove that a mapping F 'V — W has an inverse
1ff 1t 15 both imjective and sunjective
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11 LetV be a vector space with a scalar product <, >
Let V|, V,, , V, be vectors which are

mutually perpendicular and such that ||V || # 0
1 <1<n LetV beanclement of V, and let C, be
the component of V along V  Let a,, a,, , a4
be numbers Then show that

n n
“V__kgi C, Vil 2 v - k§l Ay Vk”

i

12 Find an orthonormal basis of the subspace W of
C? spanmed by V, =(1,1,0)and V,=(1,2,1 -1)

13 Find the eigen values and a basis for the
eigenspaces of the matnix

1 1 2
05 -1
00 7

14  Find the volume of the parallelopiped spanned
by the following vectors mn 3-space (-1, 2, 1),
(2,0, 1),(1, 3,0).

15 Classify and sketch the curve
4 + Nf2xy +3y2 =1
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