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Q.l Tick mark (r/) the corect altemative

i) Let I/ be a vector space over F , then which one ofthe following

statements is hue?

a) lf ll/, a rF, be two subspaces of F then so does

W'r'l/''
b) lf l/ is subspace of tr/ then dim V< dim L/.
c) Any linearly independent set of / can be extended to

form a basis of I/.
d) For any SgI/, then r(S) isthe largest subspace of ,/

containing S .

ii) If 7 : -R3 -+ R3 is the linear t ansfomation such that

T(t, y, z) =(x + z, x + y + z,2x + y +32) rhen

a) dimrunse(T):t, c) di,mrinse(T):2,

b) dim"(er(D =0, d) dimrer(I)=3

L4

ffi
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L3

[o I 3 81
ln , ^ -,Ra ollhe matrl\ /=l - - -lisIU J Y ' I

Li6 4 12 15 
-l

a) 1, b) 2, c) 3, d) 4.

If ts is a dual basis of tr/ then

a) dimlz = dimrz, c) dim/ < dimtr/,

b) dimZ+ dimi/ = 0, d) diml/ > diml/.

/r ,\
Ler (he matri\ A = ' 

I and ,f be an idenriD matrix oforder
\-2 1)

2, t]]r.,n /,2 -2A+51 is

I o\ il I\
,r l' -1. c)l'' lo t.J' \r rl

/0 0\ r0 -l)br l' '1. d) I"'lo o.l '\-r ol

a) 1,2 b) -1,2

If 1, 2 and 5 are eigen values of

values ofthe rdj(l) are

t1
a) 1,2 .5 b) 1.t. j

lz -2 31tt
For rhe mahix _,{=l 2 I 61,

11 2 ol

3 then other tlvo eigen values are

a) 2, -5 b) 3,-5

iiD

L1iv)

co4v)

i.3

I,3

2\
I are

0)

c) 1, 2

the matrix ,y' ,

vi) The eigen vatues 
"f-"oi)( 

I = (1

d) -1, 2

then the eigen

d) 1,4,2sc) 2, s, 10

vii)

viii) co5one ofthe eigen value of I is

t
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ix) ll a and r are the elements ofan inner product spacc I' and 2 1,2 CO-i

"), +.,tt"i =2,1r r =6 thcn

a:) r =2. b) 1, =.vt, O 111 
:4, ,1) , = v?.

x) Whioh one olthe loLlo\\ing seB ofvectors is orthogonal? 2 Ll Co5

a) 1(3,0,4).( 4,0,r.(o.Lo)'l,

b) {(3,0,4),(-1,0.7),(2.e,1 1)},

o l(1,0, r), (r,0, -r), (0, r,4)}.

o {(r.o,r).0.r, 1),(0,3,1)}.

Pase 3 af6
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Inslructions: l) All questions are compulsory.
2) Figures to the right indicale full marks.
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Q.2 Solve any Two olthe following. Marks Bloom's CO

Level

i) Show that inieNection oftwo subspaces is a subspace- 6 Ll COI

ii) If I/ is a finite dimonsional vector space and {r,1,vr,r3, "r,} 6 I 1 COl

is a linearly independent subset of I/ , then show that it cafl be

exlended to lorm a basis of /

iii) show thar rhe vectors (r,0,0,0),(!1,0,0),(0,0,0,1),(1,1,1,1) in 6 L3 col

R41R; are linetl indcpendenl

Q.3 Solve any Two ofthe following.
;) LetT V)W be a linear transfomation, then show that 7 11 Co2

dimv=RankT+NallityT.

ii\ LelT:V-+Ll be a linear transformation, then show that '7 Ll CO2

_L _ p,,,r"7
KerT

iii) Find the range, rank, kernel and nullity ofthe linear 7 L2 COZ

transformation 7 :,R2 -+,R3 defined by

T (x1,x2) = (xyx1 + x2, x2) .
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Q.4 SolYe aly T\Yo of the following.

Let f be a linear operator on R3, defined by

f (a;2,a)=(24, x1 n2,5rr +4n2+.x3). Show that r is

invertible and find f l.

Find the rank ofthe matri\ii)

iD

i)

v)

L3

L3

T2

r.2

L1

L3

L2

L2

co3

co3

co3

co4

co4

3 4 5 6'7
45678
s 67 89
6 7 8 910
15 t6 t7 t8 l9

iii) Let T:Y-+W and StW
then show that

i) If S and I are one-one,

(so ' = ?-'s-r.
ii) If ,SI is one-one then f

+ U be two linear transfomations

onto then ,.tf is one-one, onto and

Q.s Solve any Four of the following.
Let I be a linear operator on a finite dimensional vector space

I/ over F. Then show that c € F' is an eigen value of 7 ifand
only if 7 c1 is singrrlar.

Define similar mat ces. Show thai similar matrices have same

characteristic polynomial.

[orol
Obtain lhe eigen \alues. eigen vectors ot ,4 - I 0 0 I.

[oo ']
Verify Caley-Hamilton theorem for the matrix ,4 .

fr 3 Iltl
where,4=10 2 lltt

l0 0 1l
Let y and 1', be eigen vectors of f corresponding to two
distinct gjgen values of I . Show that v + 1, cannot b€ an

eigen vector of 7.

5

iiD

iv)

c04

co4

c04

ffi
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Solve any tr'our ofth€ tbllowing.
Let ,, be an inner product space.

Shou Lhar l(r,.,)r..i,t,tlr,l fora ,.y- /.
Let I/ be an inner product space. Then show that

fi, + vll2 +!1, - vl2 = z(ll,ll' * llrf ) ror at x. y ev .

Let S be an othogonal set of non_zero vectols in an inner
product space tr Then show that ,S is a linea.ly independent
set.

Obtain an orthonolmal basis with respect to the standard inner
product for the subspace of ,R3 generated by 0,q3) and
(2,1,1).

If trz is a fi.ite dimensional inner product space anal W is a
subspace of F, then show that V -W @ttr!_

Let u=(\,x) arLd t, = (y,,y,) eR2 .

VeriS, that (r, v) =:r,1 -3xty2 -3a,yt +10\12

is an inner product on rR2.

Q,6

c05

LI co5

co5

ii,

v)

ir)

i,

cos

L1

vi)
co5

@
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