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B.Se. (CBCS) DEGREE EXAMINATION, APRIL 2019.

Sixth Semester
Meathematics — Main
LINEAR ALGEBRA

(For those who joined in July 2016 onwards)

Time : Three hours Maximum ; 75 marks

PART A — (10 % 1 = 10 marks)
Answer ALL guestions.

Choose the corvect answey

The emallest subspace of V' containing subspaces
A and B is

(a) AmB (by Awp

() A4+B (d AeB

Which of the following is of a subspace of a vector
space "7

(a) W={(a,00)/aeR]

by W={(ka, kb ke)! e Rj

e W={{dg,a+l,0)/aecR|

() W={{a,0.b)/a be R}

S_]'H

In V,(R), if S§=[(1,0,0),(20,0),(3,0,0)}, then
L(S)=

(a) S
M)  {(x, 300)/x ye R
(¢ {(x00)/xe R}

(d) Vi(k)

dim M, (R)= —

(ay 1 (hy 2
) 3 (d)

For the linear transformation 7T, if rank

T =dimV", then

fa) Tisl-=1 b Tisnotl-1
{e)  nullity 7' =0 () None

The norm of the vector (1, 2, 3) is
(n) 6 14
(e) 'ﬁ'"ﬁ (¢l '\.‘E
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b cos i —sin £

The inverse of the matrix A= [n J is 10. The sum of the cigen values of 3 .
¢ d |~ singd -cosd)
is
(&) O (by 1
{d —b] b (—a ¢ l .
(a) Luﬂ ) (b) | b —d) {c) Z2ensd (d) cos @
© 10 Pid = h‘| ) 1 {— a ¢ ] PART B — (5 % 65 = 26 marks)
g) ——= —
Al [““ aj AL b —d) Answer ALL questions, choosing either (a) or (b).
L S 11. () Let V' bea vector space over F. Show thata
01 1.0 non empty subset W oof V15 a subspace of
The rank of the matrix 15 V' if and only if W s closed with respect to
0.1 10 vector addition and scalar multiplication in
0000 V.
Oy
a 1 ) 2 (k) Show that the umon of two subspaces of a
vector space is a subspace if and only 1if one
{fcy 3 d)y 4 ig contained in the othey,
1 0\ 12. (a) Prove that any set containing a linearly
The eigen wvalues of the matrix | 0 IJ are dependent set 15 also a linearly dependent
: set.
Or
@) =l ) =11 (h) Let V' be a finite dimensional vector space
_ over a field /', Let A be a subspace of V.
ey 1,-1 ) 11 Then show that there exists a subspace B of
V suchthat V=4& B.
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13,

14.

15.

(a)

(b

(b)

(b

transformation

Find the linear
T:Vy(R) -V, (R) determined by the
1 21
matrix | 0 1 1| with respect is the
-1 3 4
standard basis e, e;, e;}.
Or
Show that for a finite dimensional inner

product space V' and a subspace W of V',
V=WaWw-.

Find the iverse of the matrix
1 0 2

A=l 3 1 =1].
-21 3

Or
Show that the equations are consistent and
solve them x+y+z=06; x+2y4+3z=14;

x+dy+ Tz =30
State and prove Cayley Hamilton theorem.
Or
The produce of two eigen values of the
f6 -2 2
matrix A=|-2 3 -1| is 16. Find all
2 =1 3

eigen values of A .
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PART C — (5 = 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(n)

(b)

State and prove fundamental theorem of
homomorphism,

Or

For vector space V' and its subspace 4 and
B, prove that V =4 & 8 if and only if every
element of V' can be uniquely expressed in
the form a+b where a e A and be B.

Let V' be a finite dimensional veetor space
over a field F. Let W be a subspace of V.
Then show that () dim WsdimV

ra
(i1} {lim# =cim V-=dim W,

Or
Let V be a wvector space over F. Let
S, T <V, then prove that
B ScT=L(8clUT)
(i) LSuT)=L(S)+ L)
(i) L(S) s the smallest subspace

containing §
(iv) L(S)=8 ¢ & isasubspaceof V.
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18,

19,

20.

{a)

(b)

(a)

(b)

(a)

(h)

State and prove Schwartz's inequality and
triangle inequality.

Or
Show that every [inite dimensional inner
product space has an orthonormal hasis.

Find the rank of  the matrix
4 21 3

A=|8 8 4 17/|.
2107

Or

For what values of A and u, the system of
equations is consistent.

r+y+2=6; x+2y+32=10;
x+2y+ Az = u. Solve them,

Using Cayley Hamilton's theorem. Find A~

1 0 -2
and A*, A=|2 2 4
00 2
Or
Find the eigen values and eigen vectors of
6 -2 2
thematrix A= -2 3 1/.
L2 -1 3

Page 7 Code No.: 41158 E

Nesamony Memorial Christian College, Marthandam




