T)J)")’)))")’))")’)')))')))))‘))))))))))))))-)))

Code:3085

R-16

Faculty of Sciences
B.Sc. (Mathematics) III-Year, CBCS-V Semester Examinations, 2018-19
PAPER: LINEAR ALGEBRA
Time: 3 hours Max Marks: 60
Section-A

I. Answer any three of the following questions (3x5=15 Marks)

1. Thesetg={1+t? t+t% 1+2t+t*} is a basis for P,. Find the coordinate

vector of P(t) = 1+4t+ 7t relative to 8.

2. If A= [ 1350 ] then find Nul A and spanning set for Nul A.
01 4 -2
6 -2 0
. 3. Find the characteristic polynomial of the matrix [_2 9 o]
' 5 8 3

4. In P3find the change-of-coordinate matrix from the basis

B ={1-2t+1%3—5¢t+4t? 2t+3t?} to the standard basis C={1,t,t* }

/5. Find the orthogonal projection of (,},) on to the line through (_2 ) and the
origin.
6. Letu,7 € R™ then show that @+ 5112 + ||z —5l12 = 2@l + 2|82 ~ . —nf--,. o
Section-B
I1. Answer the following questions (3x15=45 Marks)

L (a) Show that the intersection H n K of two subspaces H and K of a Vector

space V is a subspace of V, but the union H u X need not necessarily be a

subspace of V.

(OR)
) (b) Show that an indexed set {7},7;,.....7,} of non zero vectors is linearly
dependent if and only if some # (with j >1) is a linear combination of the
preceding vectors 7,7, ....... 1.

1 -4 9 =7
8. (a)if A=[——1 2 -4 1 } then find the bases for Col A, Row A and Nul A.
5 -6 10 7

Hence list Rank A and dim(Nul A)
(OR)
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9.

(b) If w75, .....15; are eigen vectors corresponding to distinct eigen values
AL Az, e Ay, of @an nxn matrix A, then show that the set {7175, ...,y IS

linearly independent.

(a) Find an invertible matrix P and a diagonal matrix D such that A=PDP!

4 0 =2
where A=l 2 &5 4]
o 0 5

(OR)

(b) Let A be a 2 x 2 matrix with eigen values -3 and -1 and corresponding eigen

vectors 7, = (‘11) and 5 = G) . Letx(¢) be the position of a particle at time ¢.

solve the initial value problem x' = Ax, x(0) = (g)

A KK F

((((((((((.((((((((((((((((((((((((((_/a

L.
\
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Degrtio-o

L & 206 2T durd PHUN DIFETOIWL Foboed (3x5=15 Marks)

Lo f={1+41% t+1t% 142t + 7} od6 Py dng) uors 2208 vond f umrdo S

P(t) = 1+4t+7 cng), DErhs OB SH0F D00,

_J1 35 0 PR
2. A—[ 0 1 4 -2 ] @wowd A ddns); %U“:r’éoéc‘vbl (NUTA R0 ) &l o2 2Dad
S0fF s
6 -2 0
3. [—2 9 O] Qrgs o), e EE3S B3ODAD S0 R0
5 8 3

4. 2oToss¥in Py esgrddn B ={1 -2t + 2,3 -5t +4t%, 2t +3t?} Aod Farus

e C={ 1,t,t% } £ Dogoom Srdssn S8 @080
2
6. U, 7 € R™ wond |[T+7)*+ |li — 71> = 2]|1T[? + 2|17|? e Jerdosed

5. 26 (;) GBog), woey DEIDY H0rw Doty Ho0a%0 ( ) © oot Tod G S0F B2

aeretio-2)
I[I. & 800 O¥ 0% JDOrTHALes gabod (3x15=45 Marks)

7. (2) H 208ain K en 2owoddwsn V dng), 8otk aredtveen wand oé) Seoa0(H N K )
SrodT VAL NG, T PRI (HUK) adrodtrvdn sodite 969

Bred.
()
(b) FPDA0 DHIOD SN Drds 2 {T, T, .. ... T, } 2aver BR(SoBiw SHGES
DS DOD DaDHB0DW w8 RBF T ( J >1) o7 Swotied TT, Ty, ... ... T ] REFV

200eFRI00AT o NG BFDol

1 -4 9 -7
8. (a) A:{—-l 2 —4 1 } wond Col A, Row A &0dasw Nul A o erorods 080
5 -6 10 7

Rank A suéctn dim(Nul A) o g8 80

(&)
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(b) nx n 3618 2rGs A dlog), DAY U"_:E.E%é Denden Ap,dy, Ay, 8 oo Ll
VOB T T, e Ty o0 @00d 228 {U, Vg, ... Ty 202 &5060% LoD
LDIGD SFDG
4 0 -2
9. (a) A=[ 20 EE) z;] wond A=PDP " esdbititn IS’ dch 238 P @, I8¢ 2@s D &
S0 05800

(Sew)
(b) 2x2 S6rid Srds A dws) erges Deden -3 ~1 omed foorodd ergelds RlTw
— 1y —_ 1 .
7= ) )7 = (1) L x(t) 036 pdoaDsn T dg al Sno S, Fdo wowd Pdow
Sure Ry (Initial value problem) x' = Ax, x() = @) & Jdotdol

S kK

(

C C ¢ C C C C C C ¢CCCCCCCCCCcCCccccccccccccccccccc

-~

"\



