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Linear Algebra

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section—A
(@us-=h)
Long Answer Type Questions

(& 3T uve) (2x19=38)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.

e wue'w H Ui (05) < g ueE i T E, uoe
¥ & fau S+ (19) 3w freifa €1 fenfiat =
T G Had & (02) I & W A T

1. Prove that the set of all solution (@, b, ¢) of the equation

a+b+2c = 0is a subspace of the vector space V;(R).

fag =ifvu f& Tfieor a + b + 2¢c = 0 & |ft ganl
(a, b, ¢) =1 ==, Wi FAEZ V,(R) i TH STHAS
(subspace) Tl
2. If W, and W, are finite dimensional subspace of a
vector space V, then show that W, + W, is finite
dimensional and :
dim W, + dimW, = dim(W,; N W,) + dim(W, + W,)
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afg W, @R W, T dfewr wafte vV &1 qifia-fas=
Suguftear (finite dimensional subspace) ¥, @ fag =ifsg
fiF W, + W, aRfie- it ¥ sl ;
dim W, + dimW, = dim(W,; N W,) + dim(W, + W,)
3. LetU and V be vector spaces over the field F and let T
be a linear transformation from U into V . Suppose U is
finite dimensional, then prove that :
rank(T) + nulity(T) = dimU
M wfee U 8iR V &3 F W uftnfod afger wwfeest §
IR AE T T, U R V # & e aftadq (linear
transformation) ¥ e V ulkfma-fodia  (finite
dimensional) ¥, @ fag ifsw f& .
rank(T) + nulity(T) = dimU
4.  State and prove the Bessel’s inequality.
99 i 31GHHT (Bessel’s inequality ) o1 fafau qen
fag wifsT
5. Defined basis and dual basis. Find the dual basis of the
basis set :
B = {(19 15 3)9 (09 15 _1)9 (09 35 _2)} for V3(R)
YR (Basis) 3R g 3MeR (Dual Basis) @1 gfefoa
FINTI V4(R) & fau emem wge=== B = {(1, 1, 3),
0, 1, 1), (0, 3, —2)} & 5d ¥R (Dual Basis) ¥

HifT |
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Section-B
(Tvs-)
Short Answer Type Questions
(T I T9) (4%8=32)

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions only.

dE:  w@ug ‘w’ ¥ eme (08) @Y Swd wed i W™ §,
T U & AU o7s (08) i fAuffea €1 fanfemt
I T8 G Hhael A7 (04) T & W 3 |

1. Ifa, B,y are linearly independent vectors of V(F) where
F is any subfield of the field of complex numbers then
prove that a, + B, B + y, v + o are also linearly

independent.

afe V(F) & Yewa: sufya afest o, B, y €, 5&f F
it GEst & &5 1 HIE IUSH 8, 9 95 Hifee iR
o, + B, P +7v, 7+ a ot Mawa: nfea T

2. Determine the basis of the subspace spanned by the
vectors o = (1, 2, 3), o, = (2, 1, = 1), a3 =(1, —1,-4),
a,= (4, 2, -2).
qfeel a; =(1,2,3),0,=(2, 1, = 1), 05 = (1, -1,-4),
oy = (4, 2, —2) g1 Fffa Sumfte #1 SER @ Fifw )
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3. Define the range of linear transformation T from the
vector space V to U. Also, show that range of linear

transformation is a subspace of vector space U.

gfe gufte vV ¥ U § uftafoa e aftads T & aftw
(Range) & gRayd sifse | o8 f fag sifvie &
e qftads o1 9feR, gfewr gafe U 1 T SugHfe
7l

4.  Find the rank and nullity of the matrix :

1 1 2 3
A={3 4 -1 2
-1 2 5 4
Trefefed srege
1 1 2 3

-1 -2 5

I

%! ®ife (Rank) 3R ¥ (Nullity) @ SHIT

5. If:
5 -6 -6
A=|-1 4 2
3 -6 -4

then find a non-singular matrix P~! such that P-1AP is

a diagonal matrix.
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5 -6 -6
A=|-1 4 2
3 -6 —4

g, @ T W‘Jﬂ'ﬂ (Non-singular) 38 Pl 3@
whifsre itk P-1AP e fashul s/ (Diagonal Matrix )
T

6. Evaluate :

A=| ab -b> bc

A=| ab -b’> bc

T HH A HIfST |

7.  Define the following : Inner product space, orthogonality,
orthonormality and norm of a vector. Also provide the

suitable example.

Frfafea 1 aRefia s @ stale oM g9t (Inner
product space) , @ifsrhar (Orthogonality) , Sif\erfaehar
(Orthonormality) IR T Gfewr &1 79 (Norm) | I8
& ot Sug e oft difste
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8.  Consider f(t) =t + 2, g(t) = 3t — 2 and h(t) =t — 2t -3
and in the polynomial space P(t) with inner product

defined as :

<, g> = jol f(Hg(t)dt
Then find :
(i) <f, g>and <f, h>
i) [[h
sgue Tufie P(t) H f(t) =t + 2, g(t) =3t — 2 SR h(t) = t2
— 2t -3 W fo=mr wifSy, sl e .

1

<f, g> = jo f(t)g(t)dt
¥ qRtarfog SIS | 9@ Id e
(i) <f, g>and <f, h>
i) [[h
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