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Subject : Mathematics
paper— V: Linear Algebra

ime:3H
Time ours PART - A

Max. Marks: 80

Note : Answer any Eight questions. (8x4=32 Marks)

1. Show that the set of all matrices H= {[; :]l a,bc,d€R } is a subspace of the vector space

M2x2(R) of all 2 x 2 matrices with real entries.

Aol el

3. Show that the set § = { Lx+1,x*+2 } is a basis of the vector space of all polynomials

~ p,(R) of degree less than or equal to 8
1¥3" 3" 0
4. Find the rank of the matrix 4= .68 T
256 10. 13
4 &7 Y1

5. If the null space of a 8 x 5 matrix Ais 2.dimensional, then find the dimension of the row space

of A.

'. . &1
6. Find the eigen vectors of the matrix 4= E 7 J

7 Show that the mapping defined by 7: B(R) - R* defined by T(p) =[p((?))} is a linear
P

transformation, (Here p(t) =a, +at+at’, @3 € R)

0 il
8. Find the eigen values of the matrix 4 =[ g 4J-

a a
9. Find the matrix of the linear transformation 7': R* = R’defined by T| b |=|a+b |with respect to
c b+c

1

1
the basis B=< |2][,|1},
0

1
0| ! of the vector space R*(R).
1(]0

3 5
10.1f u=| 4| and v=|-2| thenfind u.vand |u+v|.
2 I

4
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2.

il y=[3] and u:[z}, then find the orthogonal projection of y onto 4
el |

12. Let W be a subspace of the vector space R"(R). ShOVZ that the set '
wt ={XER" | x.u=0 forallueWw } is asubspacgof RE:

PART - B

Note : Answer all the questions. (4x12=48 Marks)

13.(a) Find bases of the Null space and the Column space of the matrix
355 - —4 =81
A=10"1 2 #8-1 0Ff
050 =0 gsl

OR
(b) (i) Let B={b,b,,...,b,} be basis of vector space ¥ . Then show that for each x eV there
exists a unique set of scalars ¢,¢;,....c, suchthat x=ch +cp + 41cp

n-n

3 i _
(i) Show that the set S = {[J ; [_ 2]} is a linearly dependent set in the vector
space R*(R).

14.(a) State and prove rank theorem.

OR

0.0 &
(b) Find the eigen vectors of the matrix A=|1 0 1 |.

01 -2

15.(a) Show that an n x n matrix A'is diagonalizable if and only if A has n linearly independent

eigen vectors.
OR

(b) Construct the general solution of x' = Ax where A { 32 :}

16.(a) (i) If « and v are vectors in the vector space R", show that

Jusv+lu=v [ =2Juf+]v ]} ).

(ii) If § =1 Uy U,y U, {isan orthogonal set of non zero vectors in R”, then show that Sis
linearly independent.

- : OR
(b) Using Gram Schmidt process, construct an orthogonal basis for the subspace W of R4
1 2 4
spanned by the vectors V= z v, = i and v, = k
3 Ll
3 0 0

ek
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FACULTY OF SCIENCE
B.AJB.Sc. (CBCS) V- Semester Examination, December 2023/January 2024

Subject: Mathematics

Paper-V: Linear Algebra

Time: 3 Hours Max. Marks: gg

PART-A

Note: Answer any eight questions. (8x4= 32 Marks)

1. Prove that the intersection of two subspaces is again a subspace.

2. Verify whether the set {(1,1,2) (2,2,4) (1,3,4)}is linearly independent.

3. If a vector space V has a basis set 8 = {b,, b,,...b,} then prove that any set in v
containing more than n vectors must be linearly dependent.

{2
4. Find the eigen values of 4 =[3 O}'

5. Find the smallest possible dimensions of nul 4, given that 4 is of 3 x 7 matrix.
6. Prove that eigen values of matrix 4 and it's transpose A™ are the same.
7. Mention under what condition the given matrix is diagonalizable.

1 - E
8.If A= L 3 :lthen find eigen values and a basis for each eigen space in C-.

—4 Loy

SN
7.0 = .
0:5.3
10. Show that the set vectors {it,.u., u5}, where
s T N b 1T ol s W i
e Lﬁ’ H'»,H] >N [‘ss] N =] are orthogonal,

11. Prove that two vectors « and v are orthogonal if and only if [l + ©[|* = [Jull* + |[v]*.
12. In an inner product space, prove that any orthogonal set of non-zero vectors is linearly

independent.

Tl I 1
9. Suppose A =‘: J then find A* given that A = PDP™*, where P=[ ]and

PART-B

Note: Answer all the questions. (4x12= 48 Marks)
13. (a) (i) Prove that the column space of an m X n matrix 4 is a subspace of R,

e 4.2 1
(i)If A=[—2 =5 7 3|, if column space of A and the null space of 4 are
B -8 6
subspaces of R*. Then find the value of .

(OR)
(b) (i) Find the dimension of the null space and the column space of
E3ee 6 =1 1 =
A= 1 -2 2 3 -1
2 -4 5 8 -4
(ii) If a vector space V" has a basis of 2 vectors, then prove that every basis of V
must contain exactly  vectors.
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1. (a) (i) Find bases for the row space, the column space and the null space of the matrix
(@) (i
(a e > 5 8 O o 17

L i
1 ancio Jed
1 speE =13 58

A=

(OR)
(b) State and prove Rank theorem.
2 4 3
15.(a) Diagonalize the matrix A=| -4 —6 -3 | if possible.
3 3 l
(OR)

0.5 -0.6
(b) Suppose A4 :[O 75 19 J.then find the eigen values of 4 and find a basis for
each eigen space.

16. (a) State and prove orthogonal decomposition theorem.

(OR)
(b) Explain the Gram-Schmidt process.

Fdkdk ki
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FACULTY OF SCIENCE
B.A./B.Sc. (CBCS) V - Semester Examination,'December 2022 / January 2023
™ Subject: Mathematics
Paper - V : Linear Algebra
Time: 3 Hours Max. Marks: 8¢
PART - A
Note: Answer any eight questions. (8 x 4 = 32 Marks)

1. Define a vector space and given an example of vector space.
2. Prove that the intersection of two sub spaces is again a subspace.

S NITA= [—63 24} then find Null space of A.
-9 &
4. Find the eigen values of A = [g —?6]
. Find rank of a matrix having order 4 x 7 vlvith 4 —dimesnional null space.
If 2is an eigen value of an invertible matrix A, then porve that% is an eigen value of

the matrix A~1.

7. Is every matrix diagonalizable? Mention the condition for the given matrix to be
diagonalizable.

8. Find the eigen values and a basis for each eigen space in c¢? for 4 = [1 _32]
9. Prove than an n X n matrix with n distinci eigen values is diagonalizable.
10. If u = [2,-5,—1]" and v="|3,2,-3]" fhen find the inner product of © and ».
11. Ifw,v are two vectors. Then prove that two vectors, u, v are orthogonal if and only if
llu = vlI? = llull® + llv]i*.
12. Prove that, in an inner product space, any orthogonal set of non-zero vectors is
linearly independent.

PART-B
Note: Answer all the questions. (4 x 12 = 48 Marks)

13. (a) (i) Given V; and V, in a vector spacé V. Let H = span {V;,V,} then show that H is a
: subspace of V. ‘

(ii) Prove that the null space of an m Xn matrix A is a subspace of R™.
' (OR)
(b)(i) Find a spanning set for the null space of the matrix
-3 5 -1 1 -7
A=11 =2 2 3 -1
2 -4 5 8 -4
(ii) Let § = {by, b, .., b,} be a basis for a vector space V. Then prove that for each

x €V there exists a unique set of scalars c;, ¢, ..., ¢, such that
X = C1b1 + Czbz + 4 Cnbn-
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-2-

14, (a) (i) State a i
" L I ] by = [
(i) Let b, _3 4

[by,b;) @nd ¢ = [e1

s ["7] Co = [ 5] and consider the bases for
4 » 7 :
1 2 ] then find the change of coordinates
2
R? givenby B =

i BtoC.
matrix from (o) - | |
correspond to distinct eigen values

i ' at R
S higehdeda il 5 hen prove that the set {(V3,Vp...V;} is linearly

Ay, Ap A, Of@anm Xn matrix 4, t
independent.

(ii) Find the characteristic equation of A =

1 3 BB

15. (a) Diagonalize the matrix A = [—3 -5 —3] if possible.
3 3 1
(OR)
(b) Suppose B = [b,, b,] is a basis for V and C = [¢;, €3, ¢3] is @ basis for W. Let
T:V — W be a linear transformation with the property that T (b,) = 3¢; — 2¢; + 5¢3
and T (b,) = 4c; + 7c, — 65. Then find the matrix M for T relative to B and C.

16. (a) Suppose 4 is m x n matix. Then prove that the orthogonal complement of the row
space of A is the null space of A and the orthogonal complement of the coloumn
space of A is the null space of AT.

(OR)
(b) Explain the Gram Schmidt Process.
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FACULTY OF SC'EN?niEnation, March 2022
B.sc/ BA V Semester (cBCS) B

ics
Subject: Mathemat'c

Time: 3 Hours PART - A (8x4= 32 Marks)

Note: Answer any eight questions,

: is of R3, where
1. Determine whether the Set S = (v, v, ,v3} 1 a basis

3 -4 _21

pEes O vs =1 | vy =18
% 7 5 |
2. Prove that intersection of two subspaces IS again @ SUIbSpa_cie' -3

3. Find the dimension of the subspace Hspanned by | &b | 1o | 15

4. If a 7x5 matrix A has rank 2, Find dim Nul A,

3 LI
5.1f | -2 | an eigen vectorof | 2 -3 -2 then, ﬁnd eigen value.
1 1 0 2N
[ [4)0 -1
6. Find the characteristic polynomial of A =g 4 -1
|

7. Show that an nxn matrix with\n distinct eigen values is diagonalizable.
8. LetT:V — W be a linear transformation with T(by) = 3¢, — 2¢; + 5C3 and
T(by)=4c; + 7¢; — 3. Find'the matrix M for T relative to bases B = {by, b,} and

¢ = {¢;,¢3, 3} for vector spaces V and W.

. 5
9. Find the complex eigen values of A = [ ]

-2 2
- 10.Find a unit vector in the direction of (1,-2,2,0).
A } 3 -1 -172
11.Determine if {uy up u3} is an orthogonal set, where u, =|1u,=| 2| u, =| -2
R’ 1 1 7 /2

7 . Lo
12.Let y= [6]and u= [ZJ Find the orthogonal projection of y onto u.
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RT-B
i (4x12= 48 Marks)

Note: Answer any four questions:

orem-

13. State and prove spanning set the ;
r the nul space of matrix

14. Define nul space and find basis fo

151 3. =201 5
A=10 TS —1""=2
0, 1T 0% 1 314
15. State and prove rank theorem.
4 -1 6
16.Find eigen values and eigen vectorsof 4={2 1 6.
2 -1 8

17.Compute A4°, where =B —ﬂ using A = pDP~t

18. Construct general solution of x’ = Ax ‘Where 4 = [:i _21]
19. fS = {uy u, ...... up } is orthogonal'set of non zero vectors in R", then prove that S

is linearly independent and hence'is a basis for subspace spanned by S.

N 20.Let W be the subspace spanned by the set S = {xy x;, x3} where
[ 3] [-5 ]
1 1 ! _
S, R e Now Construct an orthogonal basis for W.
3N ) -7 8 |
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|EN July 2021
FACULTY ost inations JUY
B.Sc. V Semester (CBCS)
mati
Subject: Nlath }\Igebra Max. Marks: gg
Paper: V - Lined
Time: 2 Hours
PART’A (4 x 5 = 20 Marks)
Note: Answer any four questions.
ubspace

___inasub
1 Prove that intersection of a subspace IS ‘419"‘"'{l - gt
317 | S a3 <:::)
e
2 Determineif v= { 2 1{ is in col A, where A IL e, 6%\
3
|. 3 J rﬂ ¥4 l\ [- 24l

l
- i =0 v
3 Determine if {v., v,, v,}is basis for R3, wheré »~| = * =2 |
Ty N

suppose
4 Let B=i{s.5,) axd C ={c,c,}be bases fory,a (ctor space V BatndC pp
bie 6626, and. b =gc , —c ,. ThenfiREEe nge f coordinate matrix B 10
2 2 |-3 _3"
5 Find the complex Eigen values of the :@‘ = \_3 3 J

24 . :
6 Compute A* where P = = 7]6)\ B and A=PDP "
Y
& 5
7 Compute lu+vll where N§

r-71
I 4|.
e 7 3
e

6
-6

[
8 Find a unit ectoﬁn the direction of v = : 4
|-3
O PART -B

| e |

Note: Answer any two questions. (2 x 20 = 40 Marks)
9 Define Null space and find spanning set for the Null space of given matrix
s -1 1 ~-7]
A= |

:1 522 3 -1y
[2 -4 5 8 -4]

10 If a vector space V has a basis s = {s,5,,.. b,} then show that any set in V containing
more than n vectors must be linear dependent.



iy - -]
Iso fi
11 State and prove that Rank theorem-A Ind rank A, where 4 = : ey I|
| Sg.m65 Bagy? |
f 3 0 -17]
| 2 3 1 |
12 Prove 1 - 4is an Eigen value 0f4=)_, Jl and find the corresponding Eigen

vector and characteristic equation of A \Q

Fa¢ ‘vedt] \
13 Diagonalize 4 = l' R : if possible. \
[agts 3]
11 4
14 (i) Find the orthogonal projection of |_7 Ontothéne through{_ 4-J| and the origin.
2
5 b r-11 sl {aa:d
(i) Determine if the set {u,v,w} is orthogonal set. Givenu = t 4 = ve || 2 || w ='| || :
|

1-a] Ll b
,\Q

,\'\

' 4

O\)
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FACULTY OF SCIENc:berI December 2021
B.Sc. V Semester (CBCS) Examination,

Subject: MATHEMATIC®

Paper: V - Linear Algebrd
Max. Marks: 60
Time: 2 Hours
- DARL - (4 x 5 = 20 Marks)
Note: Answer any four questions. o~
%

N

S
1 Prove that H =] t |:s,t are real ;is a subspace of R

0 £
B
2 Prove that Null A is subspace of R". J -

—

2

3 Determine if v, v, v} is LD or L1, where v =[@v 5|5 pvs =| 1|
0

3} 6

7\ 2] [-3
4 Find the dimension of the subspace H ng\s,)anned by , b i‘
W, ~s{10]]15

2 -1 4 S
Leth = [ J, b, =[ 1 J x =[ 5] and f'=1b,, b,}. Find the coordinate vector [x], of x

relative to 5. { :
: , "I 12 3 2 _
6 Diagonalize A, where'd = 2 . and v, = N are Eigen vectors of A.

0 —4

1

—

7 Compute distance between u = -5|landv=| -1}
) 2 8

8 Suppoﬁ’é?;'b”?g%ﬁ‘hogonal to vectors u and v, then show that y is orthogonal to u + v
; PART -B
Note: Answer any two questions. (2 x 20 = 40 Marks)

9 Show that H=span {y,,v,} is a subspace of a vector space V and determine if

3 1 2 4
W =|1| is subspace spanned by {y,,v,,v,} whereV, = O =" V=128
2 -1 3 6

10 Let g ={b,b,.....b,} be basis for vector space V. Then show that the coordinate
mapping x — [x],is 1-1 linear transformation from V on to R".



11 If two matrices A and B are row equiv:

86 0
same. Also find dim Row A, where A B 6 -3 : "
et » R 9 £0

12 Find eigen values and eigen vectors .

P A
13 Diagonalize A=| 1 3 ~1 if fosa'f
= —-2A 2 B L_ A ; ) :
pogghel f-++f* =[uf + 1

f 50, find the orthonormal set. Given

14 (i) Prove that two vectors # &t ,
(i) Determine if the set {y,y} is

_}'/2_
=1 [ ouI.
%l

8 \SVERhA ‘sloV

1= st wole &

b

SRR s T, T B ae
% ‘
.



