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Regular/Supplementary/Improvement) Examination, November 2025
(2021 to 2023 Admissions)
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SECTION - A
Answer any 4 questions out of 5 que'stions.rE“'ach question carries 1 mark.
1. Define characteristic equation. ' '
2. Define geometric multiplicity of éh eiger]v_a‘l;de.f
L e

-

3. Prove that P =[

4. State Fundamental theorem of algebra.
5. Define orthogonal vectors. (4x1=4)
SECTION - B

Answer any 6 questions out of 9 QUestions. Each question carries 2 marks.

-~

i7 =15
6. Find the eigenval fA=! )
ind the eigenvalues o 2 _4}

7. Prove that the determinant of an n x n matrix A is equal to the product of
eigenvalues.

8. Prove that similar matrices have the same characteristic polynomial.

9. Prove that in any inner product space V, ||x + y||2 + ||x — yIIZ = 2||x||? + 2]Jy]|>

P.T.0.
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i be the linear transformation defined
an orthogonal n x n matrx and T o
= tst:'_’()t())e: PX. Ue?mg standard inner product, show that for any X, ¥y € 5,
(T(x), T(y)} = X ¥»- /
= u
11. Let U and W be subspaces of a vector space V. Prove that U+ W= {u+wu
e U, w e W} is a subspace of V.
— (et
12. Suppose S is a subspace of B" . Prove that S = (S7)~
13. Prove that eigenvalues of a Hermitian matrix are real.
(6)(2:1 2)

14. If a matrix A is unitarily diagonalisable, then prove that A IS normal.

| SECTION~C

Answer any 8 questions out of 12 quesuons Ea¢h question carries 4 marks.

STy 1%
15. Find eigenvectors for the maltm;.L3 2]“-

L

% . .. - - r‘
16. Prove that eigenvectors corresponding 10 different eigenvalues are linearly

independent. : .
[ b s Than rove that all its eigenvalues are
A is a diagonalisable matrix. Then prove i s eig
o iuaﬁpnotfribers and f%r each eigenvalue, thelgeometnc multiplicity equals the.
algebraic multiplicity. : i

t 'rocess'té'ﬁnd{éﬁ orthonormal basis for the subspace
Lol o

3 bt ol

.‘_]0 ;
of E* spanned by the vectors V, =|

]

18. Use the Gram Schmidt

I vz,-'.ﬁlandvszi;li.
ol L L

: -
19. Let A be a symmetric matrix. Prove that the eigenvectors corresponding

distinct eigenvalues of A are orthogonal.

~ 2 _ x

' [ adratic form f(X, ¥, z) = 3x° + 4XY

i mmetric matrix A such that the quadra : T

= E‘Z?/;hf :gz _ oxz + 2yz can be expressed as xT AX. Determine the signs ©
the eigenvalues of A.

: 2 T
21. Suppose that Aisanm xR real matrix. Prove that R(A)~ = N(A").
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22. Let V be a finite dimensional inner product space and S be any subspace of V.

23. Determine the orthogonal projection of &2 onto U = Lin{(1, 2, -1)T, (1, 0, 1)T}.
24. Let A be a Hermitian matrix. Prove that the eigenvalues of A are real.
25. State and prove a characterisation for a unitary matrix.

26. State and prove spectral decomposition theorem. (8x4=32)

Answer any 2 questions out of 4 questions. Each question carries 6 marks.
27. Diagonalise the matrix A = ; 5 375}

28.
29,

30.

Prove thatV=S @ S/,

SECTION =D

R g

e 2| .
Sketch the curve 3x2 + 4xy + 6y? = 14 in the xy plane.

Suppose A is an m x n real ma(rix of rank n. Prove that P = A(ATA) " Y)AT is an
orthogonal projection of R™ onto the range R(A) of A.

(7 0 97 .
LetA=i. 0 2 0/ Express A inthe form A=},E, + A,E, + AgE,,

where 14, %,, hyare eigenvalues of Aand E,, E,, E; are symmetric idempotent
matrices such thati # j, then E/E; is the zero matrix. Determine a matrix B such

that BS = A. . (2x6=12)




