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FACULTY OF SCIENCE
B.Sc. (CBCS) lll-Year (V-Semester) Regular Examinations, Dec-2022/Jan-2023
Mathematics-V
(Linear Algebra)
Time: 3 Hours Max Marks: 80

SECTION-A (4x5=20 Marks)
Answer any Four questions from the following
&i(BobardS® DB Trentd [HEHH JSLrErTren TPehod

1. Define a Vector space and subspace of a vector space.
dBBoBTYO, HHBT0ETFO @Y GroSTFoH JBDoLO’.

2. If a 4x7 matrix A has rank 3, find dim Nul A, dim Row Aand rank A”.
A oS 4x7 S5K58 Ao B8 8@ 3 wond dim Nul A, dim Row A $8c5n A’ B8,
8o ééagsgyo&.

1 -2
3. Find the Eigen values of matrix A= L 3 } .

(88 A:E _3 } Fwo¥) EDE DooSeo E5HEY08.
4. Show that two vectors Uand Vare orthogonal if and only if Hu +V ||2 = Hu ||2 +HV ||2

Both $Bes U Veo won $bdes s5mdd Ju+v | =|u | +|v ||
85880, HTH0 O rHod.

1
5. Find the vector X determined by the given coordinate vector [X]B =| 0 | and the basis
-2
1 5 4
B=4/-2}| 0 |,|-3
311-2]10
11][5 4 1
weedo B=1|-2|| 0 ||| -3} 2urd8 6648 [x], =| 0 | mde 564 xH §58%08.
31[-2]|0 -2
1 -4 9 -7
6. IfA=|-1 2 -4 1 | then find basis for Row A.
5 -6 10 7
1 -4 9 -7
A=|-1 2 -4 1 |®a8 Row A egroed) 858508,
5 -6 10 7
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SECTION-B (4x15=60 Marks)
Answer all the following questions
G808 @) (BEHOB SRR (P

(a) Define a linear transformation and kernel of a liner transformation. If T is linear
transformation from a vector space V into another vector space W show that kernel of

T is a subspace of V.
Boe» HOBBY, Boer HOHTS FBwE) wodRown JABRoB0s. HBToSTFoV LHod) JSbTodT Fo

W & Ser $50385 T wowd T GwE) @oddo SbTodoego V & sarodoedo odErdod.
(OR) / 8w
(b) Find the bases and dimensions of null space and column space of

-2 4 -2 -4
A= 2 -6 -3 1
-3 8 2 -3
-2 4 -2 -4
A=l 2 -6 -3 1 |30g S wodoego (null space), 08 wodoego
-3 8 2 -3

(column space) © egrTred, HOSTEreDH EE08.

(@) If v;,V, ...V, are Eigen vectors that correspond to distinct Eigen values 4 4,.....4, of
Nxn Matrix A then show that the set {Vl,VZ’ ...... Vr} is linearly independent.
NXN S8K58 Sr@8 A BwE) DY) rEdE Jenden 4 4.4 0B ohoihes rgBdE ShJen
Vi Vy oV, 0008 S8 Vg,V vV, | Boe BOEHR S508,

(OR) / &
(b) Let b, = {_13}@[_42}1 = {_97}% = {_ﬂ and B=1{b,b,} and C=1{c,c,} be

bases of R?. Then find i) Change of coordinate matrix from B to C
ii) Change of coordinate matrix from C to B.

b, = ng}bz[_f}cl = {_97}% = {_75} s08a0 B =1{b,b,},C={c,c,}eo R*% egroeen

@ond i) B 500D C 5 JEedE Srdy) Sr(@8
ii) C 000 B & J8rehE Sy Se(@Fed ézé;%'s&o&.

-3 .
1 and compute A”.

4
(a) Diagonalize A:{2

4 -3 6
A= 5 1 Y @égéﬁo&, A’ Khoso’k.

(OR) / oo
(b) Let T: P, — P, be a linear transformation defined as T(p(t)) = (t +3)p(t)
Then i) Find the image of p(t)=3-2t+t?

ii) Find a matrix for T relative to the basis {l,t,tz}and {Lt,tz,ts}
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T: P, > P, awer $8555 T(p(t)) = (t+3)p(t) ™ 950
i) p(t) =32t +1* DwE) (HePoerd) E84hod.

i) {L1,t2} S8a {Lt12,1° ) emrore )iy T 5008 $m(@55 58508,

(a) Define orthogonal set and orthonormal set. Show that {VLVZ’VS} is an orthonormal basis

3/411 ~1//6 ~1//66
of R, where v, =|1//11 |, v, =| 2//6 LV = ~4/4/66 |.
1/411 1//6 7166
002 J8, voerdooa LB JTWoLod.
3/411 ~1//6 ~1/-/66
v, = 1/11 LV, = 216 |, Vv, = ~4//66 ©00HY) D {vl’vz'v3}
1/411 1/4/6 7166

R38 eoerdeosn H8 © SrHo&.

(OR) / &
1 0 0
1 1 0
(b) Let W = Span{x,, X,, X, }, where X, = L|Xe=| | and =
1 1 1
Construct an orthogonal basis {v,,V,,V,} for W .

1 0 0

1 1 0

W = Span{x,, X,, X, ja&E X, = L% =] | 00 X =

1 1 1

W & oo egrdo {vl,vz,v3} 5 dgyosol.



