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Instructions : (1) There are four questions.
(2)  Figure to the right indicate tull marks of thc question/sub question.

1. (A) (1) Ify=e" sin(bx +¢);a#0,b#0, c— constants then prove that : 7

=" " sin(bx + ¢ + nd) where a =r cos ¢, b =rsin ¢.
yn ' |

(2) Ify=sin (mcos".\'); Y€ ]Q I, 1 [ then prove that , . 7
(1 —.\'Z)yn+2 —(2n -l- DXy — (n2 - mz)yn =0
OR
(1) State and prove De’Alembert ratio test for the infinite positive series. 7
(2) Discuss the convergence of the tbllowing series : ' )
i) T [a-vm-1]
ot &
(11) an %=1 ‘
(B) Give answer in short : (Any four) | ’ .o 4 -

(1) Ify=(2x+3) then find y4(1).

(2) Hfy= then find y .

cosec .\
(3) State Leibnitz’s theorem.

(4)  When alternative series is convergent ?
1
(5) For which value of P, Z ~is convergent ?

. n
. . . 5 . nY
(6)  Find the radius of convergence of the power series Z Tl
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2. (A)

(B)

(A)
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(1)

(2)

(1)

(2)

State and prove Cauchy’s mean value theorem.

i . .\- - -
x>0 prove that |+ 2 <tan'y<x and-hence show that 7 lies between
5=

%E and 3.

OR

State Maclaurin’s theorem. Also obtain expansion of f(x) = cos x : x € R in

the powers of x.

Evaluate Limit :

R o R
(i) -"Tl'[log.\'_..\': ]],_\-e R*— {1}

: ‘ 2.
(ii) . E:I}ﬁ_ (cos '\.)wt \

Give answer in short : (Any four)

(1)

(3)
(4)
(5
(6)

(1)

What do you mean by In-determinant form ?

lim 9 -4

Evaluate : e

State Lagrange’s mean value theorem.

Show that the function f(.\') =xr+1,veRis increasing.

Write the expansion for (1 +x)™ in terms of x.

Can we apply Rolle’s Theorem for function f(x) = x|, x € [- 1, 1]?

Define : Multiplication of matrices. For matrix A of order m X n and matrix

" B of order n x p. prove that (AB)T = BTAT.

4 3 0 =2
(i)  Find the rank of matrix A = | 3 4 -1 =3|.
=7 =7 1 3

241 3 1 +3i :I

. . e, et . _ _
(ii) Verify A*= (A') foramatrix A [ 5 i 49

OR
6
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(B)

4.  (A)
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(1)

Give answer in short : (Any three)

(1

(3)

(1)

Define : Adjoint matrix. For a square matrix A of order n, prove that

A(adjA) = (adjA)A = A 1.

2 -l 1
(i) Find A;] ofamatrix A=} -1 2 -l T
1 -1 2
2 -1 3 .
(i) .Express the matrix A=| —4 5 -6 |asasum of symmetric and
‘ 7 -8 9.

skew-symmetric matrix.

Define : Lower triangular matrix with illustration.

0 7 '
IfA= 1: S } is skew-symmetric matrix, then find the value of x.
b

Write the condition for the existence of inverse of a square matrix.

If A is symmetric matrix then, A + AT 2 symmetric or skew-symmetric

- matrix ?

1 2
Find A~ for a matrix A =[ } )
» ‘ 3 4

If A (A #0) is an Eigen value of an invertible matrix A ='[aii]n, then show that 7

1
(1) X is the Eigen value of R,

1A]

(i) x is the Eigen value of adj A.

(i) Find the Eigen values and Eigen vector coﬁesponding fo-any one Eigen' 7

1 0 1
valueofmatrix A= | 1 0
o 1 1

(if) Discuss the consistency of the following system of equations :
N+2y+z=22v+4y+3z2=3,3x+ 6y +52=4,

OR
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(A) (1)  State Cayley-Hamilton theorem. Also verify Cayley-Hamilton theorem 7

2 1 0
foramatrix A=| 0 | —I
Q 2 4
| 1o 17
(2) (i) Foramatix A=| O 1 0 [find a matrix represented by the
) | 1 0 1 | '
matrix polynomial A® - 3AY +2A% - 2A% + S5A2-3A+1. _ 7

(i1) ~ Solve the following systemv of équations by Crammer’s rule :
b y+-z= 6,2x—y+z=3, .\‘4—"3y-—z =4
(B) Give answer in short : (Any three) - ' : 3
(1) Wr-ite down the characteristic ¢quati0n ofa Squaré matrix A.
(2) Writé the Eigeh values of any diagonal matrix.

(3) Ifan Eigen value-of a square n_1atri$< A is ‘=2’, what will be Eigen values of
A%and A*?

(4) For a system of linear equations, when infinite solution exist ?

(5) Define : Consistent system.
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