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CORE COURSE IN MATHEMATICS
6B10 MAT : Linear Algebra

Time : 3 Hours N = < : Max. Marks : 48

“SECTION=A" .

)

All the first 4 questions are compurshrgr.',The___y. carry 1 mark each. (4x1=4)
1. Define Nullity of a linear transformation, |

2. State Cayley Hamilton theorem.

f

3. Solve the system of equations X+ 2y +3'i HA®ry + 5z =17, 2=23.

( Avs ¢ > 2 1 0
4. Find the product of the'charactesstic roots of the matrix [0 2 1
VoS0 0.0 2
SECTION—B '
Answer any 8 guestions. Each guestion carries Z_Fna-rks. ) (8x2=16)

5. Find the equation of the line through the points (3, -2, 4) and (-5, 7, 1) in
space.

6. Give a basis for M,_,(R), where R is the set of real numbers.

7. Show that the transformation T : R — R? defined by T(a,, a,) = (2a, + a,, a,)
is linear.

8. Show that the linear transformation T : P,(R) — P,(R) defined by
T(f(x)) = 2f(x) + [::, 3f(t)dt is one-to-one.

P.T.C.
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9. Verify Cayley Hamilton theorem for the matrix [D 1J.

10. Show that the equations are not consistent
2%x+6y+11=0,6x+20y—6z+3=0,6y—18z2+1=0.

11. Show that if &,, A, ... A, are n eigen values of a square malrix A of order n
then the eigen values of the matrix AZ are 33, 22, ... .

12. Show that the characteristic mots of a Hermitran matnx are all real.

13. Test for dmgonahzabrllty of the matrix | 2} N B

~ R

14, Let T be a linear operator on an n—dzmansmnal vector space V. If T has n distinct
eigen values, then show thatT Is d:agnnahzabre

g
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SECTIDN =

Answer any 4 guestions. Eaech question c-arries 4 marks. (4x4=16)

|I tll' (8

15. Define a vector space:and.give'an example N

ANY AT %%
16. Determine whether the vector (=2, 0, 3) m R3 can be written as a linear
combination-efthe vectors [1 3,0) and (2, 4 —1}

17. T : B2 R is a'linear, tranqmrmatmn defined by {a a?_,} = (a, + 3a,, 0,
2a,=4da,). Find [T]ﬁ, where 'and v are the stqn;igrd Drdered bases for R and
R3 respectively. \\ S

18. Find the characteristic roots and the corresponding characteristic vectors of the

[’ =B 2 ‘
matrix |6 7 4|
2 4 3]
19. Solve the system of equations :
X+3y—-22=0
2x—y+4z=0

X—11y + 14z =0.

20. Solve the system by Gauss-Jordan method
Ox+y+2=10,8x+2y+32=18, x + 4y + 9z = 16.
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SECTION - D
Answer any 2 questions. Each question carries 6 marks. (2x6=12)

21. Show that S = {(2, -8, 5), (8, =12, 20), (1,0,-2), (0,2, -1), (7, 2, O)}
generates R°.

22. LetT: R®— R¥and U : R? — R? be linear transformations respectively defined
by T(a,, a,) = (a; + 3a,, 0, 2a; —4a,) and U(a,, a,) = (4, - a,, 2a,, 3a, + 2a,).
Verify that [T + U]E = [T]'; + [LJ]E, where pand y are the standard ordered bases

of R? and R® respectively. ", ‘ Ny
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23. Investigate for what values of A and g, __I:_he"sjm‘u_[ta‘nenus equation
X+2y+2z=8 2x+y+3z2=18, 3}_(? 4y —%Z = 11 have no solution.

(2 1

: 1]
24. Find the inverse of the matrix Using Gausselimination method LS 2 .,
- 1 49




