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Attenrpt a// questions by selecting

an) /ll(, parts li'otn cach question.

l. (() lf .r and .r' arc vectors in R'r. then p()ve lhat :

(l) llr + .r llr = llr ll: + ll.) llr if and only if .t .r' =' 0.

und

,.). = 
i(11.. 

+ -y llr - ll.v -.r,llr).

\u)t'+ py.'

.1.

l2l

ti.l

? -t 1

r{)

.r=1,1.

l.l
has a solution or not. 6t/z

(r) Suppose L : R-l -+ Rl is a linear transfonnation with

l.({1. l.0l) - Il. ll. l-(lo. l. -ll) - t.t. 3l and

L([0. l. 0]) = [0. ll. Find L([-1. l. 2l). Also give a

tbfmula tbr L([.t. .r,. :l). tbr any [.r. t. :l e R3. 4+2'A

(.) Let L : R2 -+ Rl be the linear operator given by

L([.t -{) = [1r - .r'. ,r -. 3.r']. Firid the nralrix tbr L with

respccr ro Ihe basis l[{. ll. t 7.21} using lhe nlcthod

of similarity. 6'h (
(a) Consider the linear translilrnrirlion L : P2 -+ R defined

bv:

t- (p(.r1) = lrl dx

where P., is the vecter space ol' polynontials of

degree 2 or less. Show that [- is onto but not

one-to-one. 6

(/0 .3+3

(h) [-et r anrl .r' be non-zcro vectors in R". then prove

that:

llr + r,ll = llr ll + ll,r'll

if ald <tnlv if r' = tl. lbr some c > 0. 6
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l+r:

[Jsing (iauss-Jorrlan nrdhod- llnd thc collplclc solutiut

sct li)r lhr lirllorr ing srs{enr ol' horlogencous linear

cquirlionJ . 6

l.t, 8t-, lt.=0 (

-i.t, - 5.t. lt. = o

f., 8r. + -t. = 0.

l-ind the rcduccd rorr cchclur lirrnr nralrir lt ol- lllc

lbllorr ing nratrir: .l,l'.

( :i ) 2147

(t) l.r{ V he thc sct Rl \\irh opcrali(i[s ilddilion and scalar

rnulliplicirtion li)r -r, .t, u. -- ard rr in R defined

b)'

I.r..rIOlu. :l= l.r + rr'- 2..r' + -- + il. and

rr O l.t. .r'l .. lrrt - 1r + 2. o + ia -il.

l)rove thnt V is il vccl(rr spilcc over R. l.ind thc'zcrr-r

vccl()r in V iurd lhc .rddilive invcrsc ol- each vector

in V. 1+11,.

(,,) l>rolc lhat lhc s!'l S lli. I. ll. [5. 2. 21.

ll. l. lll is lincarll indc-pcndent in Rl. tixamine

$llethcr S lilnrs blsis lbr Rl ? 412

It,1 l'inJ ir hirris anrl rhc dirrrcrrsion lbr thc subspacc W

ot- Rl dellncd b) : 6

W' il.r..l --l r.Rl:2r llr: 01.

(c) t-ct S l .ll. [0. lli and l . itl. ll. 12.3]l be two

ordercd brscs li)[ Il]. t,cl r [. 5]. Find the coordinate

veclor Ir'l\ irntl lrcncc lind [rl, using thr transition matrix

(Jr( \ lionl S-basis to .l-basis. 
.lr3
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(c)

(ul

ttl 't

4

1

.l 010

-l 0

I I -t5

r-tl

-2 1-{

I -.1 7

cnd then r:ive a scquencc ol' to\\ (rp!'r lions that

convens [] hack to A

(b) Find the characteristic pollnornial and cigcttvalucs ()l'

the nratri\ : .l .l' ,

( (

i

ls A diagonalizablc'.) Justif-v
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where P, is the vector space of .polynomials of degree

2 or less. Find a basis for ke(L) and a basis for range(L),

and also verifo the dimension theorcm. 4+2tA

(c) For the subspace W : {1, y,. :l e R3 : 3x - y +

4; = 0) of R3, find the orthogonal complement Wa and

veirry rhdr dim(w) + dim(wa) = dim (R3). 4+z%

(6) 24't

a
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6.

(6) Let W be the subspace of Ri whose vectors lie in

the plane 2x + y + : = 0. Find the minimum distance

from the point P(-{, 10, 5) !o W. 6

(c) . Find a least squares solution for the linear system

A.r = D, where : 6

2447

Ir]
5

(,1) Use the similarity method to show that a rotation about

the point (1, -l) through an angle 0 : 90'. followed

by a reflection about the line r = I is represented by

(5 )

0t2

r0-2
00r

0

4

the matrix 6%

(b) Let L : P2 -+ R2 be the linear transformation given

by:

L(p(x)) : [p(l). p'(l)].

P.T.O.


