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Mathematics
Paper V - LINEAR ALGEBRA
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Time : Three hours Maximum : 75 marks

(No additional sheet will be supplied)

SECTIONA —(5x5=25 marks)
Answer any FIVE of the following questions.

Each question carries 5 marks.
DI D [FHH AT B0D FEaf0E50.
N B8 3% 5 Suedoyen.
1... If S,T are the subsets of a vector space V(F), then prove that ScT=L(S)cL(T).
V(F) 38%080°506" S, T &55008000 ©008 ScT= L(S)c L(T) & 55508.
2. Show that the system of vectors (1,3,2)(1 - 7,-8)(21,-1)(1,0,1) of V,(R) is linearly dependent.

V,(R) 38%080°606° (1,3,2)(1-7,-8)(2,1,-1)(1,0,1) $58%ed 2x0er 50785500 69 35°50&..

3. Show that the set { 1,0,0),(1,1,0),(1,1,1) } is a basis of C3(C) . Hence find the coordinates of
the vector (3 +4i,6i,3+7:) in C3(C). '

C3(C) ¥ {(1,0,0),(1,1,0),(1,1,1) } es5o85208 o0 307508, (3+4i,6i,3 + 7i) 58%en DErSsen
£05%,08. |

4. Show that the vectors (1,2,1)(2,1,0)(1,-1,2) form a basis for R3.
(L.2,1)2,1,0)(1,-1,2) e 8% R? Bk, eGrorRy %5908 0D SrHi.

5. The mapping T :V,(R) —» V,(R)is defined by T(x,y,2)=(x-1y,0, y+2z). Show that T is a
linear transformapion.

T(x,y,2)=(x-9,0, y+2) ofOe T :V3(R) - Vy(R) D 2850095 , T 28 200858589 &
BIPYHD0.



<

i io dby T -
Let T:R®— R? and H:R®—R? are two linear transformation defined by (x,y,z)_(3x, y+2)

and H(x,y,z)= (2x -2z, y).
Compute the following.

(@ T+H
(b) 4T-5H
(¢ TH

d) HT

T:R°> R® 280%» H:R*-»R? e Both I883838%e0  T(x,5,2)=(3x,y+2)

H(x,y,z)=(2x-2,y) ™ 8)65\‘:)?3 :

(@ T+H
b 4T-5H
(c) TH

@ HT o £08%08.

Find the rank of the matrix A=

(SN VV R
© =2 N
w = O

=N

GBoog); §%30 EORTH0E.

el
W = O

5 3 14 4

Reduce the matrix A=[0 1 2 1 into echelon form and find its rank.
1 -1 2 0

5 3 14 4

A=0 1 2 1 20788 Qo) echelon &

D0 Bk T 0°50§ E0R"H04.
1 -1 2 0

Show that the system of equations 2x + 3y

2643y =1, x+y=0 6245y =1 5Bo88ee0 2708 DAHRIB0 B0BED SoS0d.

=1, x+y=0, 6x+5y =1 ‘are inconsistent.

Q08asn

:



10.

1L

12.

13.

- 14,

-2 2 -3
Find the Eigen values of the matrix A= 2 1 -6l

-1 -2 0
-2 2 -3
A=l 2 1 -6 3788 Gy, B Sarerosy R85,
-1 -2 0

SECTION B — (6 x 10 = 50 marks)
Answer ALL questions,

Each question carries 10 marks.

O PROLD JTHTTHSwen ErasLR0.
98 5350 10 S5~ e0.

Prove that Union of two subspaces is a subspace if and only if one is contained in the other.
B0 &JroBT e BP0 e E3osordo SH5EER8 GS3SE, IR DODH0 288 BoLSTR
SI3Y @ éome‘) &R JETD0B0E.

Or :
If S and T are two subsets of a vector space V(F) then show that L(SUT) =L(S)+ L(T).
V(F) 568%080°506° S, T &55208000 e001 L(SUT)=L(S)+ L(T) e $5550a.

V is the vector space of a polynomial over R. W, and W, are the subs

paces generated by
{x3 +x2-1,x% + 242 +3x,2x% +3x2 + 3x — 1} and

{x® +2x% + 2x - 2,2x% +3x% +2x-3,x% +3x2 + 4x— 3} respectively then find

(@ dim (W, +W,)

®)  dim (W AW,)

V,R 2 EAPOANTASTS) I elu T ToR A 208030 W, e KOS
{xa +x2-1,x% +2x%+ 3x,.2x3 +3x2 +3x —1} 08050

{x® +2x% +2x-2,22% + 3x? +2x—-3,%° +3x% + dx 3} 0 BIBEDN &I oBTHo Bad
(@) dim (W,+W,)
®)  dim(W, "W,)

Or

If V(F) is a finite dimensional vector space, then any two bases of V have the same number

of elements.
V(F) &38 58208 583578 9870800 @ond, V Bwk), par Bt Fooreo 23 ng;»es-e @Y,
o EOR éoerron.

3 2 RS 46115 )

e s 2 OERDS N



5.

16.

17.

18.

19/

20.

State and prove Rank-Nullity theorem.

%63~ BrRgd bz:goé:mm 93209 dEIrOB0G.

Or

Find the nullspace, range, rank and nullity of the transformation T:R?—R® defined by
T(x,y)=(x+y,x- ).

T:R* > R® 363080300 T (x,y)=(x + y,x - y,y) i dtgo% §%3, BIGE , Tog) BTROBT OO
E087),0G.

1 2 -1 4
Find the rank of the following matrix by reducing it to normalform | 2 4 3 5
-1 -2 6 -7

1 2 -1 4

2 4 3 5 |3r@E Gk, o580 gt S8 BRoHE TR SRTH0E.
-1 -2 6 -7 '

Or

e

1 21
Find the inverse of the matrix A={3 2 3 by using elementary transformations.
11 2

1 |
A=|3 D208 S6590% &IDrRod SrBE ), 26508y §:505%,08.
X .

= DN N
N W

Solve that the system of equations x + 2y-2=33x-y+22=12x-2y+ 32=2, x—y+ z=

-11s
consistent and solve them.

X+2y-2=33x-y+22=12x-2y+32=2 x—y+z=—1 &o&s ‘3.’)83%0‘:)45260?1,0&,;

Or

o 1 -1 0

Find the inverse of the matrix [0 1 by using Cayley-Hamilton theorem_
2 1 2

1 -10

0 1 1|3%d3gs dtrosowd &5ArRod DS° 8577 089,08,
2’1 2
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