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MATH 2022 Week 10 Worksheet

QY What is a basis for a vector space
?

A

biasis a linearly independent

spanning set
.

What is the dimension of a vector space ?

The dimension of a vector space is

the size of any basis
.

True or false-

Ci ) { ch 27
,

crib } is a basis for IR? ⑦F

Cii) { a ,4
,

Can } is a basis for ZE ⑦F

Ciii) { eh 27
,

can } is a basis for 22 }.

T⑤
Civ ) { C 1,43 )

,
C 4,5 ,

61
,

C 78,9 ) }
is a basis for IR

'
.

T ①

at:c±÷⇒i÷÷H :



0-21 Let B = { 4,4
,

Ca ) }
,

y = Cl
,

o )
, I = ( 0,1 )

,
I = Cl

,
I ) .

Row reduce

Kil : : :p ":L :is
ii. its'sis ] . C ::÷ .

(a) Working over IR
,

find

[ =3
B

-

- EI ]
, ,

-

- I 't;]
HI

B
= C IB t CE]

,
= ]

(b) Working over 25 ,
find

[ =3
B

-

- l ? ]
, is

= I I ]
HI

,
= Cal

,
+ CAB = f ! )



Q3/ Working over 223
, put

m -
- l :!:! ) .

(a) Row reduce M :

c :i÷H÷÷H÷÷ :p
(b) Row reduce MT :

c : i i :÷:n:÷:L
(c) What is the rank of M ? 3

What is the nullity of M ? I

(d) find the null space
Mt of M :

mt -
- { I

'

¥11 teas } -

- Cl! ) )
.

(e) find a basis for Mt : { f!) }



Q4/ Working over Rs
,

put

m -

. I :
'

si
.
I .

(a) Row reduce M '

-

c :¥ii. too:{iii. I
. l ::: It ::: I

(b)
What is the rank of M ? 3

What is the nullity of M ? 2

(c) find the null space
Mt of M :

late.sk D
(d)find a basis for Mt : { (!) , fog)}



QSY Working over Is
,

find the rank

and nullity of

m -
- C i::;:]

and a basis for Mt
.

Solution .

p

.

c :::::3 u Coi:::]
- l ::?I:]

So rank C M ) = 2
, nullity C M ) = 3

.

mt -
- { I litre 's }

with basis { (Ig) , ft) , ] }
.



Qty
@) find the following cross - product :

/÷
,

If = it tri - 7k

and hence write down the equation of the

plane through the origin spanned by
I = C 1,2 , 3)

,
I = ( 2

,
-3

, 4 ) :

17 a t 2g - 7- t  = o

(b) Row reduce to reduced row echelon form :

C :::3 - to :⇒i : I
. c :::* ,

and use this to find the span of I and if :

< I
,

I ) = { sci
,

o
,

' 'TH t t C oil , # Is ,
te R }

= { is
,

t
,

'

Ept
" ) I site IR }

= { C my .tl/z=ttayIT } = { I nay , ⇒ I Hatay -77=0 }



Q6/
Use part Cb) to deduce the

equation of the plane P through the

origin containing a
, 2,3 ) and C 2

, -3,4 ) :

Ita t 2g - 7 t  = o

(d) Row reduce the following :

c :÷÷H:÷÷¥H÷±¥ ,

c÷÷÷n:÷÷÷n÷÷⇒
. c :::D

(e) True or false :

Ci) C 8
,

-5
,

18 ) E P T f

Cii) C 3,1 ,
8) EP %



0-71
Row reduce the following :

"
÷h÷iH÷÷l÷÷i
i :il÷÷H ::":* . I

True or false
-

:

Ci ) C 8
,

-5
,

18 ) is a linear combination

of 4,43 ) and (4-3,4) .⑦
f

Cii ) ( 3
,

I
,

8 ) is a linear combination

of 4,43 ) and a , -3,4 ) .

T
⑤

for the true statement
,

find the

linear combination :

( 8
, -5,18 ) = 29,43 ) t 312 , -3,4 )


