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1. Ez * Ej * Ej ].li"lH
(a) 3 subgroups of order 2. \K/T subgroup of order 2 (¢) 6 subgroups of order 2.
(d) 9 subgroups of order 2.
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2. The order of any non-identity element in Z, x Zy is

\/M (h) 9 () 6 (d) none of these.
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3. Which of the following statements is false?
(a) Ly x Zj is isomorphic to Zy5  (b) Zg % L4 is isomorphic to Zg
\mr] ® &g 1s 1somorphic to oy (d) Zy x £3 is isomorphic to £y,
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1. The group 53 x Z; is isomorphic to
[i."l.::' E]j '\U)’}/.I.;I |L(| .D['. [ftl:' .'.'u!_, u'..;.
O (s3)- & ,on;\=2
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9. Let 1 = &g x 15 and Ga = Zg x Ly, then
ta) (&1 and (7 are cyvelic groups of order Gi).
(b) 1 and (G2 are not cyclic groups.
\,@()/(}l is cyclic but (s is not cyelic group.

(d) G, is not cyelic but G, is a cyclic group.
Un Z, L0 =L, TIe Zg, O <
’ O [1.N) in ZuXZ5 = ¢O
= &, V5 %L\}Q
Tn Ze , O(N56 , i Z, 0O
O (1,0 ia LR, = lcm{Q;, \c} -

CK g S N sh t‘d
fi. . Which is true about groups?

(a) Zy x Zp 1s isomorphic to V) x Z,.

(b) Zz x 3 x Z3 15 isomorphic to Vy x Zp.

\M ® £z 1s not isomorphic to £ x Zs.

(d) Dl (the dihedral group of order &) is isomorphic to Quaternion group (Js of order

Q%g— Lra, ozl ‘tk}
- 5fe.,a.b,ct &=k =d=e , obbe=C
A \/L-\ { E oc= co=p , ba=ch=a

7. A group of order n is i'-;mn{]r]nlli{- to
(a) a subgroup of Z, = &,. b1 a subgroup of A,.
(c) asubgroup of D),. (d) a subgroup of Z,
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8. @4 is 1somorphic to the following subgroup of S,
(a) < (12) =. (b) < (13) > ey As (d) S itself.
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9. A group of order 4 in which every element satisfies the equation z* = e is isomorphic to
(a) &y % Zy. (b)) gy, the group of forth roots of unity under multiplication.
(¢) (Zy.+) (d) {1.3,7,9}.
Solution :- Option -(a)
A group of order 4 with every element = 4 is Klein's 4 group and we know Z, X
Z,={(0,0),(0,1),(1,0),(1,1)}, with component wise addition is also Klein's
4 group. So it will isomorphic with option (a).

10. The smallest positive integer n for which there are two non-isomorphic groups of order n
equals.

(a) 2 M (¢) 6 (d) 8
Solution :- Option (b)
We know by theorem that there are two non isomorphic groups of order 4 and 6 .
Hence the smallest positive integer n for which there are two non isomorphic
groups of order n equals =4

11. For each positive integer n,
(a) There is a cyclic group of order n.  (b) There are two non-isomorphic groups of order

n.
\m&m is a non-abelian group of order n.  (d) The number of non-isomorphic groups
of order n is equal to n
Solution :- Option (a)
Theorem says that for each positive integer n there is a cyclic group of order n..

12, A non-cyclic group of order 6 is isomorphic to
(a) Zg x Zs (b)) pg, the group of sixth roots of unity under multiplication.
(c) U(14) ={1,3,5,9,11,13}.  (d) S5
Solution :- Option (d)
Out of all group only the nonc/yclic group of order 6is =S5 .
Remaining all there groups are cyclic group of order 6.

13, Let (:l ?:_'; x ?;_r”(;g E-_'; k4 Eg. Then
{a) (7; is isomorphic to Zi5 and Gy is isomorphic to Zay.
(b) &y and G5 are not isomorphic o £y, Zor respectively.
(('] {7y 1s not, isomorphic to Z;; but G5 is isomorphic to ey
{{1] {7y is isomorphic to Z;5 bui ¢y is notl isomorphic to Zoy
Solution :- Option (d)
By then properties of external direct product we know that
Loy X Ly, is isomorphic to Z,,,, whenever (m,n) =1i.e.mand n are relatively
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prime.
We know, (3,5) =1 then Z3 X Zs is isomorphic to Zs
But, (3,9 ) =3, then Z; X Zg is not isomorphic to Z,-.

4. The number of elements of order 4 in &g x &y is

(a) 4 (b) 8 (c) 20 (d) 16

Solution :- Qption (b)
ThegroupZg ={0,1,2,3,4,5,6,7 } mod 8
Z,={0,1,2,3}mod 4
The order of the element (a, b) =4 =Icm(O(a) , O(b)) wherea € Zg andb € Z, .
Now the possibilities are :-
(i)O(@) =1and O(b) =4
(i)O(@)=4and O(b) =1
(iii) O(a) =4 = O(b)
Aslcm(a,b)={1,4}={4,1}={4,4}=4
By the theorem we know that the number of elements of order n in the group Z,,is
d(n).
So number of order 4 elements in Zg and Z, is ¢ (4) = 2
Therefore the order of 0 in Zg is 1 and order of 2and 6 in Zg is 4
Similarly , the order of 0in Z, is 1 and order of 1 and 3in Z, is 4
Therefore , order 4 elements in Zg X Z, iS
0,1),(0,3,(2,0,(6,0,(2,1),(2,3,(6,1),(6,3)

15. Consider the following groups i) &4 i) U(10) i) U(8) iv) U(5). The only non-isomorphic
group among them is

(a) U(8) (b) U(10) (c) Zy (d) All are isomorphic.

Solution :-

Option (a)

Z.4~s7a cyclic group of order 4 .

U(10) is also a cyclic group of order 4.

U(5) is also a cyclic group of order 4.

But, U(8) is a noncyclic Klein's 4 group of order 4.

16, Consider the following groups i) Sy ii) pg ii) g iv) Eox Ey v) U(9). The only non-isomorphic
group among them is
(a) S (b) pe (c) Ty xZy (d) Sz~ U(9) and pg, Zg, Zy x Zy are isomorphic. .

Solution :- Option ( a)

Here ,us = 6 root of unity, is a cyclic group of order 6.
Z1.77X 7, is also a cyclic group of order 2 X 3 = 6.

Z, is also a cyclic group of order 6.
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U9)={1,2,4,5,7,8}isalso cyclic group of order 6 with one of the
generator = 2.

But as we know S3 =symmetric group of 3 symbol is a non cyclic group of
order 6.

L7, Il for positive integers m, n have £, x Z,, is isomorphic 10(&,,,, +) then which is not true,
{a) m,n are relatively prime.
(b) m,n arve odd.

(e} m,n are prime.

\yn pron =g [or primes p,q and r, s € N,
Solution :-
Option (a)
By then properties of external direct product we know that
Loy X Ly, is isomorphic to Z,,,, when ever (m,n) =1i.e.mand n are relatively
prime .

18, Let & = &y x &y and H = &y x {0,1}, K =< (1,2) > be subgroups of & Then

(a) 7/H is isomorphic to G/K (b)) G/H is isomorphic to &y x Z,
(¢) H and K are isomorphic.  (d) none ol these.

Solution :-

Option (d)

Here G= Z, X Z,, where O(G\/){él X4 =16

Now,H=7,%x{0,1}={0,1,2,3}x{0,1}

={(0,0),(0,1),(1,0),(1,1),(2,0),(21),(3,0),(3.1) }

Hence, O(H) =8

Therefore, O(G)/O(H)=16/8 =2

Now , let us consider,

K=< (1,2) >=< (1,2),(2,0),(3,2),(0,0) } , Hence = O(K) = 4

Therefore, O(G)/O(H)=16/4= 4

Hence, G/H=G/K,

Now, O(Z, X Z,) = 4

But,Z, xZ, ={(0,0),(0,1),(1,0),(1,1)}, with component wise addition is

also Klein's 4 group .

Hence , Z, X Z, is not isomorphicto G/ H

Order of H and K is not same so they can not be isomorphic.

19, From the given list ol pairs of group, pick the pair of non-isomorphic groups
(a) 3Z/12Z and Zy (b)) BZ/48E and Zg
(¢) &y and Vi (d) (& x &) /(28 x 2Z) and Ty x ¥y
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Solution :-

OptioaTc)

Here, 3Z / 127 and Z, both are cyclic group of order 4 . Hence they are
isomorphic to each other.

8Z / 487 and Zg both are cyclic group of order 6 . Hence they are isomorphic to
each other.

(Z X Z) /] (2Z x 27Z) and Z, X Z- both are cyclic group of order 4.

Hence they are isomorphic to each other.

But, Z, and V, both are group of order 4 but Z, is cyclic where as V, is non cyclic
group of order 4.

Hence they are not isomorphic to each other .

20. From the given list ol pairs ol groups, pick the pairs ol isomorphic groups
(a) &y x &y x ¥y and :?12( g (b) &g and &y x &y
(¢) [y and &y x &y d) &g x Ty x &g and V x ¥
Solution :- option (d)
Ly X 7o X Z, is a group non cyclicof order 2 X 2 X 2 = 8 as the group is having
elements only of order 2.
And, Z, X Z, is a group of order 4 X 2 = 8

. Ly % Zs has an element of order 4 but 15 not cvclic,
The set , Z4 X Z, is given as

1(0,0),(1,0),(2,0),(3,0),(0,1),(1,1),(2,1),(3,1)}

Z4 X Z, has 4 elements of order 4 and 2 elements of order 2 and 1 element of
order 1.
Fx 1s cvelic of order 8,

Ly X Uy X Uy ¥ Ty XXy and Zy X Z, ¥ Zg

The group Dy of symmet 1"1[*.«" of the square is a nonabelian E]'ml]m of order H.

D, has 4 elements of order 2 and 3 elements of order 4 and 1 element of order 1.
Similarly , Dy % Zg

But,V, X7, = 7y X%y XLy asV, =7y X 7,

21. I G, H, K are linite Abelian groups and ¢ x K = H x K, then

(a) (G = H

(b) & need not be isomorphic to H

TG~ H

(d} None of these.
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Solution :- Option (c)
Here, G, H, K are finite abelian groupsand ¢ X K = H X K then
G = H.

22. If (7 is an Abelian group with order mn where (m,n) = 1. G(m) = {g € G : g™ = ¢} and

G(n)={ge G:g" = e}, then
(a) G =G(n)UG(m)
G = G(n) x G(m)

(¢) G = G(m)G(m)

(d) None of these.
Solution :- Option (b)
Here, (m,n)=1withthat, G(m)={g € G : g™ =e} and
G(n)={g€G: g" = e}
If G be an abelian group of order mn then obviously
G=G(m) X G(n)

24. U(16)/ < 9 > is isomorphic to
n) 2y (b) Zy x 7 (c) Zg (d) Non of these.

Solution :-

Option (a)

Here, U(16)={1,3,5,7,9, 11, 13, 15}

<9>={9,1)

U(16)/<9> =8/2=4

As U(16) and < 9 > both are cyclic then U(16) / < 9 > is also cyclic group of order
4.ThenU(16) /<9 >=1Z,

25

If R* and R* are multiplicative

groups and [ : R* —» R" is defined by f(z) = |z| then
(a) [ is an injective homomorphism.
(b) [ is not a homomorphism.
(¢) ker [ = {-1,1}.

(d) [ is an isomorphism.

Solution :-
Option (c)
Let us find find the kernal of f: R* » Rt asf(x)=| x |
So,kerf={x € R*suchthat f(x) =1}
={ x € R* such that |x| =1}
={-1,1}
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