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Vl Semester B.Sc. Degree(CBCSS - Reg./Supple.,4mp.)
Examination, lvay 2018

CORE COURSE IN IT,IATH EIT,'IATICS

68101\rAT : Linear Algebra
(2014 Admn. Onwards)

T hc 3 Forrs Marks r 4a

SECTION A

Allihe lirsl4 q!estions are compulsory They carry 1 mark each

1. Prove or disprove: llihere exisis a nearly dependent sel {v,, v,...., vrl in
lhe veclor space V, then dim (V)< n.

2 what ls the d mension ol lhe vector space oi all 2x2 matrlces over Fl ?

3 There ls not a near lransiormaiion T:R3+R:suchlhalT(1,0,3)=(1,1)
andT( 2,0, 6)=(2 l) Why?

, I nd r'e dgeb'arc T-lro,Lrl,v o .h6 a.ga',o .p or Ir" "", 
, [: I

LU .51 t1x4=4)

SECTION B

Answer any I quesiions from among the quesuons 5 to 14. These queslions

5. Determine whether ihe tollowing veclors span Ii'. Jlslily yotr answer.
u = (1, 1, 1), v = (2,3, 1), w = (3,4,2)

6 Lei T : F, + F, be ihe lneartranslonnalion defined byT(a,, a,) = (a, + a,, a,).
Delermine whetherT is one lo one and onto.

7. Conslrlcl a inear lranslorrnation T F'? 'F'slchihatT(1 1l = (1,0 2)
andT(2,3)=(r 14)
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8 Find the eigenva ues ollhe malrt B.

10

ol both A and B, then lt s

= l,lhen the onlv posslble eqen

Zero rnarrix and rhe (b) ldeniily

12. T.!e or Fa se ? Justily : ll A ls a 5x6 matrix ol rank 4, lhen the nuliity oi

Trle or False ? Jusliiy . ll v s an eige
egenvecror of the sum A + B

Show rhar if A is a maiix such tlral A1

values oi A are r, I, iand -i.
D€lennine lhe null space ol lhe (a)lt.

l1
'J De p nrnp w-arh6r A \,'l - Pr : o oqond laDle o no

t1

14. Using Gauss e rn naton sa ve:

2x+y+z=1A,3x+2y+32=18x+4y+92=16 (2t8=16)

SECT ON _ C

Answer any 4 quesiions rrom among the qlesl ons 15lo 20. These quesiions

15 Suppose thal {v, v,, vrl s a lineany indep€nd€nt subset of a vector
space V. Showthat 1v,, v- + v, vj + v, + vrlis also lineary independeni.

16 a) Lel o be a sca ar and ! be a vecior in a vector spac€ V. lf ou=0
then show lhat eilher d = 0 or u = 0

b) Prove that lu + 0andou=lju in aveclorspaceV,thenGll

1 7. Lel V and W be veclor spaces and T : V + W be linear. Show that N (T)

and F (T) are s!bspaces ol V and W respeclively

18 Find the charactersuc rools and lhe conespond ng clramclerslc veclors

)6 2 2

olthemalrr t 7 1
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19 F nd a basis ol ihe solut on
x+y -z+t=0,x y+22-

20. Let T be ihe inear operator
lhat T s nol diagonallzable.

space ol the following
l=0,3x+y+l=0.

on P2 (R) delined by I

K18U 0121

(r (x)) = r' (x). show
(4x4=16)

SFCNON D

Answerany 2 queslions lrom among lhe questions 21 lo 24. These quesiions
carry 6 rnarks each

21. Let V be a veciorspace with dimension n. Prove the ioilowing:
a) Any iinile generating setlorV coniains at least n vectorc and agenerating

sel tor V thal contains exacily n veciors is a basis ior V.

b) Any linearly lfdependenl subsel ofVthal coniains exacuy n vectolslsa
a basis tor V

c) Every lineady independent subsei oi V can be exlended 10 a basis

22. Leth(x)=3-2x+x'? Lel U:P,(R)+ R3bethe linear transformation defined
by U (a + bx +o(,)= {a+ b, c, a b). Leipand}be the standard ordered

bases 01P, (F)and asrespectively cornpure lui,lhlx)l/ and [u(h(x)],
and verlly thal tUl1, Ih(xr, = [u(h(x))], .

23. Find ail lhe values oi a and b so lhat lhe tollowing systern of equatons

ii) a unique solu|on and
iii) intinile y many solLilions.

x-y + 22= 4.$< 2y+92=14,b<-4y+az=b.

24 Us.nq Causs F nin:lion nerhod rnd rne rnverse of rh. n drr'./
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