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There are five questions in this question paper.
Fifth question is short answer type.

All questions are compulsory.

Symbols are usual.

All questions carry 14 marks.

The right side figure indicate marks of questions.

If y = €™ sin (bx + ¢), then prove that y = r"e®" sin(bx + ¢ + na); where a # 0,

b20,ce Ryne Nanda=rcos o; b=r sin &. 6
OR

State and prove Cauchy’s root test for the convergence of the infinite positive

series.

Answer the following questions : 8

(1) Ify=ux’logx, then findy,.

2 Ify= cos™! x;x e (=1, 1), then prove that

(-

Ay, ,,—@n+xy, -0’y =0

OR

Discuss the convergence for the following series :

Bl 11
(D) 25t58 811 T 1118t
xn
) +1
State and prove the Cauchy’s mean value theorem. 6

OR

State and prove L’ Pittal’s Second Rule.
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(b) Answer the following questions :
(1) State Taylor’s expansion theorem and using this expand sin x in power of

)

(2) Prove that

T2 tan~lx < x; where 0 < x.
x

OR
Answer the following questions :

(1) Verify the Roll’s mean value theorem for the function f(x) = X2 - 2x + 3;
where x € [0, 2] and find C € (0, 2).
. tan x—sinx

. lim
(2) Evaluate : e 3

3. (a) Define Hermitian and Skew-Hermitian matrices.
2+1 14 3
Express matrix A = | 1+1 5 4-31 | as a sum of Hermitian and

21 1+3 2-7
Skew-Hermitian matrices.
OR

For a square matrix A of order n, prove that A - (adj A) =(adj A) - A= | A |In.

4 3
Verify A - (adj A) = (adj A) - A = |A|I2 for a matrix A:[ 1 2 }

(b) Answer the following questions :

107 1
(1) Express the matrix A = { 2 3 4 } as a sum of symmetric and skew-
5 05
symmetric matrices.
4 3 0 2
(2) Find the rank of a matrix A= 3 4 -1 -3
-7 -7 1 5
OR
Answer the following questions :
-2 3
. 1 -1 3 i
(1) For matrix A = [2 0 _2} and B = { 2 2} verify the result
-1 1
(AB)T =BT AT,
2 3 6
(2) Find C! of square matrixC:{ 12 -1 }
4 0 7
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1
4. (a) Verify Caley-Hamilton theorem for the given matrix A = { 1 10 } Also using
011

this theorem find AL, 6
OR

If A (A # 0) is an Eigen value of an invertible matrix A = (aij)n then show that
1
(1) 7 is the eigen value of Al

|Al
2) BN is the eigen value of adj A.

(b) Answer the following questions : 8

(1) Find the eigen value and eigen vector corresponding to any one eigen value
of the square matrix.

1 1 1
A=l 1 1 1|
1 1 1

2 11
(2) Find the characteristic equation for matrix A = { 010 } :
112

Also find the matrix represented by the matrix polynomial
A8 —5A7T +7A%—3A% + A*—5A3 + 8AZ - 2A +1
OR
Answer the following questions :

(1) Solve the equations x + y+z=3,x+2y+3z=4, x + 4y + 92 = 6 using
Cramer’s rule.

(2) Prove that the equations x -3y +z=-2,2x+y—-z=6,x+ 2y + 2z =2 are
consistent.

5. Answer the following questions in short : (any seven) 14

1
() Ify= 2+ d then find the value y(1).

1

n
(2) Find the radius of convergence of the power series X (% - 5) x".

(3) Write the expansion of log (1 + x) in terms of x.

. 3x_Dx
(4) Evaluate : Im :
x—0 X
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(5) Define the transpose matrix with illustration.

0 11
6) IfA= [ x 0 } is skew-symmetric matrix then find the value of x.

1 2
(7) Find A~! for the matrix A = [ 1 3 }

(8) If one eigen value of a square matrix A is (—3), what will be the eigen value of A2

and A3 ?

2 0
(9) Write the eigen value of matrix A = [ 05 }
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