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NJ-1355 
B.Sc. (Part-III) Examination, 

Mar.-Apr., 2023 
MATHEMATICS 

Paper - || 

NJ1355 

(Abstract Algebra) 
Time Allowed : Three Hours 

Maximum Marks: 50 

Minimum Pass Marks : 17 

Note : Answer any two parts from each question. All 

questions carry equal marks. 
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z)

 =
 

(y, z)
 T
 

qan_
à fo

 f vo
 

tfas
 Sho

w that
 the 

ve
cto

rs (2, 1,
 

4), (1, -1, 2), 

(b) t f:
 

V(F
) ’ 

V,(F
) PH

 

YOR 

uR
tta 

(b) ig
 

HICN
T (2, 1,

 
4), (1, -1, 2), (3, 1,

 
-2) 

from
 

U(F)
 into
 

V(F)
 is

 a 
sub

spa
ce 

of
 

U(F
). 

Pro
ve that

 the 

ker
nel

 of
 a 

ho
mo

mo
rph

ism
 

()
 a E
 

F;
 

aE
 W

 

aa
 ¬
 

W
 

()
 

a,
 

B
E

 W
 

a-B
 

E
 

W
 spa

ce V(F)
 is

 a 
su

bs
pa

ce
 of

 
V

 
if

 
and only

 if: Q
. 

4.
 

(a) R
g 

Ir
 to

 
UF) V(E) 

f 

HA
GIR

aI 

Pro
ve that

 a 
non 

em
pty

 

su
bs

et 

W
 

of
 a 

ve
cto

r 

(i) 

a E
 

Fa
 

V
W

 

’ aa
 e N
 

goT
$-I

V 
I 

UN
IT-

IV 

wh
ich

 is
 a 

sub
set

 of
 

vec
tor

 

spa
ce 

V(
R)

. res
pe

ct to
 S =
 

{(1, 1,
 

1), (1, 1,
 

0), (1, 0,
 

0)} 

()
 a,
 

B
E

 

V
W

 

» 
a- B

E
 

W
 

Find
 

co
-or

din
ate

 

vec
tor of

 
a=

 

(4, -3, 2)
 

with
 

(4) (5) 



N
J-

13
55

 

N
J-

13
55

 

P.
T.

O
. 

la+
+|

a- -2|e 

+
 

2||| (ii)
 

lall
 

spa
ce 

V(
F),

 

the
n 

pro
ve 

th
at

: (i) pll 

If
 a 

and 

ß 
are two 

ve
cto

rs 

in
 

inn
er 

pr
od

uc
t (). (P

, )
 

la
 

+p
f+

fa
-=

2e
|+

2|
 

q(x
) 

¬
 V
 

�d
 

px) 

=
 X
 

+
 

2,
 

q(x)
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If V(F) is a vector space of polynomials in x 

and the inner product in V(F) is defined by 

(8) 

(p.a)=Px) q(x)dx where p = p(). q= 
a(x) e V then find the following for p(x) = x 

2, q(x) = x²- 2x -3 

() (p, q) 

(ü) lpl 

(ii) al 
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