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Instructions : (1) There are five questions.
(2)  Fifth question 1s objective.
(3) All questions carry equal marks.

1. (a) Stateand prove Leibnitz’s theorem.

OR

State and prove De’ Alembert ratio te

2x+

(x=1)(2

(b) (1) Ify=

(2) Ify=sin




2. (a)
(b)
3 (a)
(b)

MK-114

State and prove Langrange’s mean value theorem. 7
OR

State Maclaurin’s theorem. Using this obtain expression for f{x) =cos x; x € R iIn
the powers of x.

(1) If3a—4b+ 6¢c— 12d =0 then show that one root of cubic equation
ax3 + bx2 + cx + d =0 lies between —1 and 0. '
(2) Find the co-efficient of x* in the expansion of log (cos x). ‘

: Q
>
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rove that
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For matrix A of order m x n and matrix B of

(AB)! =BT AT 7
OR
For a square matrix A of order Ve
A (adj A) = (adj A)A'=|A|
-1 7

-3 1 =2]
(1) Find the rank of m =12 | 6 |
1 2 2 2 |
_ i g
(2) Ex th X A= —1 2] as a sum of symmetric and skew

—ad lad

| | 3
the inverse of amatrix A= 1 3 -3]1.
=2 =4 —4]

' £ — (AT A _ |2+ 3 —=1+3i
(2) Vernify A* = (A") for a matrix A [_5 i 4_2‘?]



4. (a) Define : Eigen value and Eigen vector of a matrix. If &, A,,....., A_ are the eigen

values of a matrix A = [a, ], then prove that the eigen values of matrix A° are 2 °,

OR

- i - '

0
—1| satisfies its characteristics equation
! &

- 2 ==
Hence find A~!.
(b) (1) Solve the following system of equations by Cramer’s rule : 0

Show that a matrix A =

O
—,

x+y+z=6,x+2y+3z=14 x+4y+9z2=36.

1 0
(2) Find the eigen values of matrix A = |1 1 [so an eigen
0

vector corresponding to any one of its eige
OR

(1) For which values of A and p , of equations has (1) no

solution (11) unique solution

(2)

polyno

g questions in short : (any seven) 14

then find y,.

n
. . . X
Find the radius of convergence of power series Z—
n

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

answer.
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(4) Show that the function f(x) =x> + 1, x € R is increasing.

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

1
- Imm %
(6) Evaluate : 5 U(l+x)*".

(7) Define Lower triangular matrix with illustration.

1
(8) Write the eigen values of matrix [0 2
0

(9) State Caley-Hamilton theorem.
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