[B4A2 3200 (Pages : 2)

Time: 2 Y2 hours

o

Reg. Notcviiin
A
FAROOK COLLEGE (AUTONOMOUS)‘_ KOZHIKODE

Fourth Semester B.Sc Mathematics Degree Examination April 2023

BMT4B04 - Linear Algebra

(2019 Admission onwards)
Max. Marks : 80

All questions can be attended.
" (Each question carries 2 Marks — Ceiling- 25 Marks.")

. Write the augmented matrix for the linear system 3x, —2.x, +x, ==5, x, - x, +4x, =0,

and x, —3x;=-2. ,
f

1 £ -4
4 § 2

-
-

Find all values of % for which the augmented matrix [ } corresponds to n

consistent linear system.

- 5 2 6 1 3

I A=|-1 0 1|and B=|-1 1 2|,findtraceof (45" -4)

3 9 U Wl G )

i
' = . T =1 N e I
If 4 is an’invertible matrix, prove that A" is invertible and (A ) = (A ) :
9
Define subspace of a vector space. What are the subspaces of R™?

g - el orisa
Show that a set of two vectors is linearly independent if and only if neither vector
-

“scalar multiple of the other.

\ : i vectorsin C° (Emim
Prove that f, =x and f, =sinx are linearly independent vectors in (=, )

. < ive to the basis
Find the coordinate vector of v=(5 -1,9) relative t

v, =(1,2,1), v, =(2,9,0), and v; =(3,3, 9.

State the dimension theorem for matrices.



2 -1 -3
10. Find the nullity of the matrix [-1 2 -3|.
I =

H1. Use matrix multiplication to find the orthogonal projection of (2,-5) onto the Y~ axis,

12 et 7} (%, s %, ) = (4x,,—2x, + X,,=%, =3x,) and T, (x, ) = (—1‘ 1 +2X,,-x, 4y, — x,)

Find an expression for (7}, = e e

6 3 -8
3 ]
13. Find the characteristic equation ofthe matrix 4=|0 -2 ¢ |.
1 0 -3

[4. Define an inner product space.

I5. Find the cosine of the angle between u = (-1, 5, 2) andv = @4 - 9) with respect to

the Euclidean inner product. \

o

Section B
All questions can be attended.
(Each question carries 5 Marks— Ceiling- 35 Marks, )
\

16. Solve the linear system 2x, +2 x, + flx3 = ﬁ, =2x +5x, +2x, =1, and

8x, +x, +4x, =—1 by Gauss - Jordan ellimination,

1 1
17. Express the matrix | 1 1
1

as a product of e]ementaly
0

0
I Mmatrices.
|

18. Use row reduction to evaluate det(4) where 4 =

N W o
N
D

( o ‘ ) —_ 3 ’ a "
19. Show that any subset § — {\,,1-3,.,._,1r} of R, Where s

» 18 linearly dependent.



Show that the vector space P_ of all

9
(o]

2

polynomials with real coefficients is infinite
dimensional.

. Show thata set §' of n vectorsinan n- dimensional vector space J°

‘ is a basis for |’
ifand only if S spans V' or § is linearly independent.

_Show that the operator T : R* = R? defined by the equations

W, =2% +X; W, = 3x, +4x, isone-to-one, and find T~ (wyywy).

; - 2
. Find the eigen values and bases for the eigen spaces of the matrix { o }

-4 = l
& )
Section C
Answer any TWO questions.
( Each question carries 10 Marks )
1
(a) If S= {vl,vz,...,vn} is a basis for a vector space F,then show that every vector v in

V as a linear combination of vectors in S in exactly one way.

(b) Prove that any linearly independent-set S of vectors in a finite dimensional vector

= 1 : X - - 2
space V is either a basis for V or can'be enlarged to a basis for V.

[

! = v
.Find basis for the row space and column space of the matrix

(1 -3 4 -2 5 4
2 -6 9 -1 38
9 =61 9 =IEEIRNR R
-1 3 =4 2 3%

9

' 1 ! 3 i b'

- Consider the bases B = {u,,uz,ua} and B ={z:,,141.113} for R"given by |

f o) T | 1 _3 ?'

w =[2 117, u,=[2 -1 1T, w,=[1 2 177, 4=[3 | 5900t =1 ]
and ) =[-1 0 2]".

(a) Find the transition matrix B to B

. . ) = —'5 8 ”'5],
(b) Compute the coordinate vector [w]la and [w], of w=|

3
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Section A
All que.stmns can be attended. Ench question carries 2 mmlw

Cicling 20 marks

Write an ordinary differential equation and specify its order.

Write example of a non-lincar differential cqu;t'mn.
Verify that y = ae* satisfies the differential equationy’ = 3y,

- - ' i =
Verify that ¢ sin2x is a solution of the differential equation y" —4y’ -+8y = 0.

: 1 s differenti alion.
Give cxample of a sccond order linear non-homogeneous differential equatio

' ~* are line - r independent.
_ Test whether the functions ¢* and ¢ are linear dependent o pen

. Bvaluate ¥ {c*}.

o
. Find &~ {:,-2+ 4}.

State the first translation theorem of Laplace Transforms.

P that x* and x are orthogonal functions on the interval [—1,1].
rove
-, P
Define Fourier series of an even function f(x) in the interval (—p,p)-
e -‘ o

Write the Heat Equation.



Section B
All questions can be attended. Each question carries 5 marks,

Cieling 30 marks
dy 2
13. Solve the Initial Value Problem L ey y(0) = 1.
dx 3y

14. Verify that the differential equation (2x— 1)dx+ (3y-+ 7T)dy = 0 is exact.
Find the solution.

15. Solve the second order differential equation y” — 8y’ +12y = 0.

16. Prove that {sin3x, cos3x} is the fundamental set of solutions on any interval
for the differential equation y” 49y = 0.

| |
17. Prove that Z{t"} = L

Sﬂ '*‘ 1 :

1 1
18. Find ¥ '{ = ——+

: s 2u 0w 0%u
19. Classify the Partial Differential Equation 3 5 - =
| 5 = dxdy : oy?

0.

Section C
Answer any One Question. Each question carries 10 marks.
10 marks from this section

20. Solve the initial value problem x2y” — 5xy’ + By = 0; ¥(2) =32,3'(2) =0

" 21. Using Laplace Transform, solve the initial value
oS al value probl
yn 1 Syf +4y =0; y(O) Al 1:\},;(0) 0 problem



