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CORE COUBSE IN MATHEMATICS
68lOMAT - Linear Alqebra

SECI ON A

Answerallthe queslons. each queslon carrles 1 mark

l. Detine subspace of a veclorspac-".

2. ls T:ti' ) i' deiined by T(x y) = (t + I y)a linea r rrz nst.rmation t

3 Define column n! ty ol a malrlr

.1 Sove lhe system ol nearequatons.

2x 3y+z= 1

-3y-z= I

SECT ON B

Answer any eighl queslons, each qu€slion cafies 2 marks

5 Showihat zero veclor n a veclor space ls Ln que.

6 Del ne lnearly dependent sel. Show that S = {(1, 0. 2), (0.

n%ry ndepend€nt set ln Pr

7 Dei ne nu space and range oi a near lransiormal on.

8. .Let V and W be veclor spaces over the leld F and lel T, U

For allaeF, show thal aT + U is near.

1. - r), (2.0,0))
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9 Solve the system oi equations

x+2y-2=O
2x+y+32=0.

10 Slrow that the equalions

2x+6y=-11

6x+20y 62=-3
6y- 8z =- I are nol consistenl.

fl l l[ I nt l[

11. Show lhal lh€ product oitlre characlerislc roors of a square malrx ol order n

s equa lo lhe delerminant ol lhe matrix.

1 2 Show ihal the characterist c roots of a Hem I an matrix are att reat.

2x+y+z=1A
3x+2y+32=18

' - 1/, 9z '6bv U" G"..s--o oo. i e hoo

14. Show thal the characieristic po ynomlal ot any diagonalizable near operator

SECTION C

Answerany lou. questions, each queslon carries 4 marks

r5. LeiWbeasLrbspaceoJilniiedimensiona vectorspaceV. ProvethaiWistnie
d mensona and d m(w)<dim(v)

16. Lel V be a veclor space and S be a subsel gene rales V. lf ll is a rnaxirnal linearly

ndependent subset oi s. Prove thal lJ is a basis ior V.
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2Q.

17.

18.

Let V and W be veclor spaces oi equa linlte dirnension and lel T : V
lirear Prove thatT is one lo one i and only f T is onio.

fu . ,
F:n"l rr, lr'- -.i ,.r, Jh6n.r', A , / .at"
Verily Cayey Hamilron theor"-,"r 
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o 21 l'tol
Showlhat A =l 1 3 is diagonalizable and find lhe diaqona lorm.

sFcTloN t)

Answerany lwo quesllons, each queslion canies 6 marks

21 . Stale and prove Beplacemenl theor€m ior a basls ol a veclor space.

22. Le1 U : P3(i ) i Pr(f ) by U(i) = i' and r : Pr( {) ) Pl r)by T(l)

be linear transiormaljons. Lel d = 1r, x, t,, t3l a'rd 0 = 11, x, x,) be

P3 (!r )and Pr(1) 
'especiively 

Showihar tuID= tullttl=tllg.
23. lnvesiigal€ forwhal values of i, !L lhe s rnLrllaneous equalons l

2x+y+32=13

have a) no so ution b) a unique solulon and c)inllniiey

24. Usinq mod lied Gauss melhod iind the inverse oflhe m

= .fit o-
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