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B.Sc. VI SEMESTER [MAIN/ATKT] EXAMINATION
MAY- JUNE 2025

MATHEMATICS

[Linear Algebra]
[Major Subject]
[Max. Marks : 60] [Time : 3:00 Hrs.]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]
This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01 IfQ, R and C denotes respectively the fields of rational numbers, real numbers
and complex numbers, then which of the following 1s not a vector space -
Ife Q, R T C HHeT UREg Avgel, araiad ARl aoqr afrasl deel @
g B! Frefud #xd 2 O 91 9 9 B4 te Afew wafe T8 2 -
a) R(Q) b) C(R)

) QR) d) C(C)

Q.02 ThesetS={a+1b,c+1d} 1s a basis of the vector space C(R) if and only if -
FIedd S = {a +ib, ¢+ id} FEw FAME C(R) BT MR 2R AT 3R daa

i -
a) ab—-cd=0 b) ab=cd
¢) ad—-bc=0 d) ad-bec=0

Q. 03 Which of the following map f : V3(R) — V2(R) is not a linear transformation -
1 # 9 B9 91 wfafm £ Va(R) » Vo(R) T IRad wu=aRe =87 8 -
a) f(a,b,c)=(a,b) b) f(a,b,c)=(b,c)
¢) f(a,b,c)=(c,a+h) d) f(a,b,c)=(a+3,b+3)

Q. 04 Which of the following is not true in general -
=1 & 9 1 I 9 TR E —
a) <o,B>=<p,a> b) <to,pr=t<ao,p>

C) <0L,t[3>:t<0t,B> d) <OL+B5'Y>:<0'«5'Y>+<B9'Y>
P.T.O.



Q. 05 Quadratic form associated with the diagonal matrix diag(hq, A2, Aa, . .. k) is
fqeul sz diag(hy, Ao, A, . . . Ap) @ I fEETAT FHETT B —

2 2 3 2 Z 2 2
) xCtxt xyt. ..ty b) JixTFhox FAaxy .+
2
?\'I’lxl’l
¢) klz x12 + ?L22 x22+ .. . . + d) None ofthese i
g e 2 SWRIFT d | ®Ig 8]
1 xﬂ

[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01

Q. 02

Q. 03

Q. 04

Q. 05

If V(F) is a finite dimensional space and dim V = n then show that any
subset of V with at least n + 1 vectors is linearly dependent.

afe V(F) e uReg g dfeer wHfie 8 997 dim V=n 2 @ S9izd &
V &1 Suaged e o+ 131 afe |fewr g, WRaed wa= B 2

Show that the given set S < R’ is a basis of vector space R’ ) :
<oy & faar mar O S < R wfeer @nfe R (R) &7 R 2
S=4(1,2,1),(2,1,0), (1, -1, 2)}

Define vector space homomorphism. It f : U(F) —» V(F) 1s a vector space
homomorphism then prove that

) (o) =-f(w) i) f(a-P)=f()-f(PB) Vo,peU

Afaer e FAIHINGT ST GRANT S | I £: UF) - V(F) T aiaT
FHItE FATHIRGT & a1 g P &

) (o) =-f(w) i) f(a-P)=f(@)-f(P) Vo,peU

A linear transformation T : V3(R) — V3(R) 1s defined by
T(a,b,c)=(2b+c,a—-4b, 3 a) Find its matrix representation with respect
to the basis B where B = {(1, 0, 0) (0, 1, 0) (0. 0, 1)}

T : V3(R) = V3(R) T Rgd SRR & S

T@ b.c)=(2b+c,a—4b,3a) W gRMT 2| oMIR B & WHg T &I
Hfgery T =id SIS Sial B = {(1,0,0) (0, 1, 0) (0, 0, 1)}

In an inner product space V(C) Prove that two vector o,  are orthogonal if
and only 1f -
law +bB| =aa|*+|bp|".Va b e(©
fEdl eR U wEie V(C) ¥ fg s & a1 |feel o, p aifras ERT
Ife &R Pt fe -
lac +bB | =[lac|*+||bp|*.Va b e(C)
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Q. 06

Q. 07

Q. 08

Explain with example about the application of some inner product space.

T oTveR U HHE & SIYANT Dl HITERU HHAZEY |

Change the given quadratic form q(x, x) into the canonical form by
Lagrange's reduction method, where

T W fgard 99E q(x, x) B U @ A O grr fafza wema
H I B, STEl
q(x, x):x12+2x22—7x32—4x1 Xy + 8 X1 x5

For given matrix A, find its eigen values and corresponding eigen vectors,
where -

o8 T AL (TgE) A B AR HE Gl WG S el S
P Tl -

o=
I
—_— D
[\ R UST \)
N = ==

[Section - C]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words cach. Each question carries 10 marks.
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Q. 09

Q. 10

Q. 11

Q. 12

State and prove Fundamental Theorem of vector space homomorphism.

Afeer FAfE FATHTRAT BT Ho¥d UHT U e g DI |

Use Gram-Schmidt orthogonalization process to get a orthonormal basis of
V3(R) give a basis B = {P1, B2, P3} where

TH — ¢ & aIfedal UHH &1 SUdRT &R Vi(R) &1 TN Alfad
MR Ui BN | f&ar a1 U6 eIR B = {By, o, B3} B SI&T

P1=(1,0,1),B2=(L,0,-1), 3= (0, 3, 4)

Reduce the following conic to its principal axes -
=1 el &1 I & sdl § FHEI B —
10" +4xy+7y> =100

State and prove the Cayley - Hamilton Theorem.
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