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Lecturer Math Past
paper PPSC 2011

.1 A ring R Is called boolean Ring
if, forallx € R

G e B B e T e e R

W) ek (B) ¥ = -x
() x*=0 (D) Gl |
solutlon

Dofinition: A rng R wnh identity is
called a Boolean if X% =%,V €R

Dofinition: A ring in which x* =0 is
called nilpotent ring

Theorem: Every Boolean ring ‘is
commutative ring

Q.2 The group of Quaternion is a
non-Abelian group of
order : :

(A) 6

(C) 10
Solution:
Group of Quaternion

Qg = {11, +i, 1j, £k}

With (-1)2 =1, ()2 = -
0)?=~1, ()?=-1,
L =k k=i, k=), =k
E =~ dk=-
: Tha order of Quaternion is 8
L _la)., is other non-Abellan group Gf OTC'*?"r

(B) 8
(D). 4

Q3 Evary group of prlme order is

“(A) An Abellan but not cycluc
(B) An Abﬂnan

(C) A non Abelian group
(D) A cyclic group
Solution:
Theorem: Every group of prime order

is cyclic.

Theorem: Every cyclic group i
Abelian but converse is not true.

Theorem: A simple Abelian group =
the order is a prime number.

Q.4 Any two conjugate subgroups
of a group are
(A) Eguivalent (B) Simitar
(C) Isomorphic (D) None of these
Solution: |
Definition:_Let G be a group. Kand
H be a subgroup of G, Kand H are
said conjugate subsets ifthere 3g £
stK=gHg™*
The mapping defined as tp‘(h} =

ghg™

° If g and g are conjugsle
in G, Then they have same order

. If H and H are conjugate

subgroup of G, then they have same
order ,
. If H and H" are conjugate
subgroup of G, then they are
isomorphic groups.

Q 5 If H is a subgroup of
index ~, then H ls a

‘normal subgroup of G.
(A 2 (8) 4 G
(C) Prime number (D) None of these

3 Splugion. i
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Index of Group: Lat 11 be a subaroup |

of G, Then [G: 1] = number of distinet
left or right cosets of H in .

Theerem: Any subgroup of inaex 2 ia
a normal subgroup

Q.6 nZ is a maximal ideal of a ting 2
ifand only ifn is

(A) Prime Number
(B) Composite Number
(C) Natural Number
(D) None of these
Solution:

L]
L= B

o The proper (Maximal) ideal
of Z exectly pZ where p is prime

. By canonical corresponding
Z-;-t;-z; the maximal ideals of

correspondlng exactiy to the maxumal
ideals of Z that contain nZ.

. - The positive divisor of 17 are
tand 17
(1) = zx?
HACAOC AR ) &2 X {1}
° (1) and (17) are. improper

ideals there is no prime divisor so
there i is no proper ideals of Z;,
e Let Zg the positive divisor of
8 are 1,2,4,8. The ideals in Zgare
e A =T
(2) = {0,2,4,6}
(4) = {04}
, ..(8) ={0} .
% _From above (2) is maxumal (2 is
-~ prime), (1) and (8) are:improper so,
- neither prime nor maximal. (4)< (2)
50 4 not is maximal.

'Q‘-:'Q 7 LetGbea cycllc group of order

h 24 generated by a then order of al® 2 b5

- Solution:

N e R

!

3

(A) » By 12
(©) 10
Salution;

(D) None of thase

OLG) = 24
LetO(at™y = m
Then (a0 = e Ofa) = 10m

AS wa Know order of slement divide
the order of group

S0 C24]10m
=3 10m = 24k kel
24

m=e—= 12

-

Other method
IGl

M =

| - Red{[GLR) 4
ged(1GLK) = ged Q410 =2 ¢

o] =2 = 12

-

24
= = K
m =T o i
R, S 3
5 .

For least positive number
k=S=am=12 .
0@ =m=12

Q.8 If a vector space V m IQMHG i

of n vectors, avery basis of ¥ must

fi. ;o

consist of exactly we!om b

(A) n+l ®n o
{C} ntl. O qufw
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Theorem: If a vector space V has a
pasis-of n vectors, every basis of V
must consist of exactly n vectors.

Q9 An indexed set of vectors

-{vg.\’z,---n"p} in R™ is said to be
if the vector equation

xqvy +XzV2 +XpVp =0 has

only the trivial solution.

(A) Lineariy'lndéperident

_(B) Basis ' -

5 (C) Linear dependent

: (D) None of these

At

~Solution: . _
pefinition: A linear combination of
_vectors Vi, V2, s Vy With coefficients

X1y X2» S isa vector xl_vl + XoV2 +

b + x“Vn

Definition:

X Vp +X2V2 + o+ XpVn

trivial if all the C
X3, ) Xp are Zero. '

Definition: A linear .combination

X,Vi +XpVy + -+ XnVn 8r€ called

© non trivial if at least one of them
- coefficients Xy, X2+ Xn- is not zero.

Definition: The vectors vy, Vz,=Vn

 are called linearly independent if there

¢ are tivial combination of these
vectors equal to the zero vector

.~ Definition; The vectors Vi, Vg Ve
- am called linearly dependent if theré.
_are non-trivial combination of these
vectors equal to the zero vector’

Definition:* If a vector Vhas a basis
n, then any set in V containing more

A linear combination
_are called
oefficients Xi,

LY

T S -

" (B) May not be normal subgroup

ectors ~must . be linearly . ¢ _ tent §
i semaets | Glls given by lagrang® Theorem

Q.10 The set C, of all root of unity
for a fixed positive integer n is a
group under '

(A) Addition

(B) Addition modulon
(C) Multiplication

(D) Multiplication modulo n

Solution:
These are the sets of roots of unity

C,={1.r1}
© = {1we?}
¢, = (1.-1,i,—i}
Clearly eall these are group under
multiplication

Q.11 Intersection of any cellection
of normal subgroup
G_ i

(A) Is normal subgroup

(C) Is cyclic subgroup
(D) ls Abelian subgroup

j Solution: ‘
Theorem: The intersection of two
normal  subgroups is normal
-subgroup. FX<GYSG then (X0
Y)<G ¥ :
Q.12 -z-z,-.- isa quoiientgroup of order

AV B B e
() Infinite - (O) None of these
Solution:
. The order of quotient group
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