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1. (a) Explain what is meart by

i. a vectox space;

ii. a subspace of a vector space.

(b) Let V be a vector space over a 6eld F aacl W be a non-empty

s[bset of V, Prove that W is a subspa,ce of V il an<l only if
@o + bg € W for every,,!, € W and for every o,b 6 F.

(c\ LelV: {c lx € 01, c > 0}. Defiae addition ard sca.la!

multiplication as followsr

.x@A=sA fot c,y € V,

for re$i, ceV.

Show that (% O, O) ls a vector space over $i.
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(d) Which of the followirg sets are subspaces of $13? In each case

just ily yorr answer.

i. W1 : {1r,s,z) eR3/r - s - z, lJ

' ii. W3 : {@,y, z) eftj la + y2 = 91

2. (a) Deflne the following terms:

i. A linearly independent set of veciors;

ii. A ba6is for a vector space.

(b) Prove that the non-zero vectoN LL1u2,..,an ofa vector space y
over the field F are linearly dependcnt if and only if one of them

saj o;(2 ! d ! n) is a linear combiuation of the precedilg vectors.

(c) i, State the Dimension Theorem.

ii.Let{/=<{(1,1,0,'1)'(1,2,3,0),(2,3'3,_1)}>|
w =< {(r,2,2, *2), (2, 3,2, _3), (1,3,4, _3)i >.
Find

A. din(I/ + W),

B. din({/ n W).

' 3. (a) Define

i. Range space "R(?);

ii. Null space If(?);

, of a linear transfolmation T ftom a vector space V into another

vector space W.

Let T be a iinear transformation from a 6nite dimensional veo-

tor space V into a finite dimensional vector space W. Prove that



the image of any linea.rly independent subset of V is a linearly,.. 
il. t.

itrdepetrdent sub8et of W if, and only if,\i (T) = t0). 
.' ' :.tj}l

(b) Find n(") and N(?) of the liDear tmnsformation ? : 0?3 - _+ $13

defined by

T(x.,y,z) : (t - s +22, zt +a, - r - 2a +2z).

Verify the equation dim Iz: dim lr'(?) + dim r?(") for the above
lineartransformation. .

(c) The linear transformation ?: $t3 __,+ n2 is defined by

T(r1,c2,ca): (q, cz l2xt, ct_xa,).

In $t':, a1 - {(1,1), (1, -t)} is a basis, and in $i3,

B, = {(1, 1, 0), (0, 1, 1), (1, 0, 1)} iB a baris. Obtain

i, the matrix of ? with r€spect,to the standard basis of Jt3 and
the basis 81 of 82.

ii. the matdx of ? with ,espect to the basis 82 of ll3 and ths
standard basis of n2.

iii, the matdx of ? with respect to the basis 82 of $is and the
basis of !t2.

4. (a) Define ihe following terms as applied toan nxnmatrix,4: (air)

i. Ro\rr spd,ce,

tt. trcnelon ibrm,

iii. Row redrLced echelon form.

(b) Lei,4 be an n x n matrix. prove that,



ir row rani of ,4. is equal to column ranh of .4 ;

ii, if I is an z x t matrix, obtained by performing an eiementary

row operation on A, thea r(A) = r(B).

(c) Find the rank of the matrix

1 2,3
2I0

.2 -1, 3

-1 4-2

5. (u)

(d) Find the row reduced echelon form of the matdx

5 6 8 -1
4300

10 12 16 *2

I20 0

Define the the lolllwing terms a€ appli€d to an n, x n matrix

A = (at).

i, Cofactor Arj of an elemeut oi1,

ii: Adjoint of A.

Prove that '

,4 (adj, ) : (adjA).A=detA.I

where lis fhe n a n idenLity matrjx.

If,4 and B are two n x n non-singular matrices, ihen plove that

i. adj(ol) = an' 1 ad' A for every real number o,

(b)



ii. .adj(AB) = (adjB)(adj.a),

iii. adj(,4-r) = (;(1j.4)-r,

iv. adj(adj, ) : ((IeIA\" 2A,

. v adj(adj(adjl)) = (detl)nr-3n+31 1,

(c) Fird the inverse ol the matrix

t., 4 5ll"l. | | _i 2 
Ilr

L2 r 3l

6. (a) State the Ne€essary aIrd Sufiicient conditior for a systern of linear

equatiom to be ci lsistent.

The system of eq1 rtions

or+3s2+13:5,
9at +2r2 - 4a3+7na = k+4,

ar+s2-rt+2ca = k-I,
is known to be coasistent. Fild the value of fr and the general

solution of the system.

(b) State Cramer,s rule and use it to solve the following system of
linear equations.

+
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. )' /' c,... ., t.r f.l

I

.t:,
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2U+32=10,
3g + z = 1,

A-22:9.


