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YuAL: (1) Section — [l £35 UHAL AHIA R E.
(2)  Section — Il SL5URL AL WAL ovllol vl

(3)  Section — [Tl UH AUR-9 sR)ULA 9.

Section — I

1. () ol WA @l 244 UG 531 7
() ly=sin (mcos! x);x €] -1, 1 [ Sl dlyUlGIcd 5313

1-x)y, .,,—@2n+Dxy ,, —@—-my =0 7

2. () idd dialds augldloil HELHER € vleroidl RlR sl @l A AN SR T
VIR HEEECHIERTEION

(1) X[+ 1) -n]

@) 1) - n-1]

3. () GRUaYe] HeAsHIA UHY Uil A AL SR 7

(@) fr) =[x 2 gr) = 2x + 1 48 AR R[S Q8L A2 2Adr1e [1, 4] ¥l
Sl2lAL H=EHIA WHAA UH2LA 531, 2 Sl BicRIEH AL ‘¢’ HOLdl. 7
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4. (@) HsERlAGUHAL @l 4 f(x) = cos x ; x € R o x AL el (ARl Hodl.
(0l) et |l

li
(1) im (5602 x)cotzx
x—0

lim 1 1
(2) Y =0 [xz a cotzx}

5. () %A 3 n-sail-ll ARU ABLSs St dl UGt 5305 A(adj A) = (adj A) A= A | L.

2 -1 3
() AdsA=|-4 5 —6/|AAMd 2 [A-UFd BG5S A0 243U £l
7 -8 9

6. () MAmxnsatdl 2B 3in x p seil-l 30018 €A dl UG 5315 (AB)T = BTAT.

240 3 —1+3i

-5 i 4-2i

(o) Al A = { } 2 USRS A* = (AT) .

7. () ML #0) B d A AR5 A =[], 1 Uallls He Sl dl oaidl’

2L Al o claiBls Hed .

> =

(1)

Al - . -
(ii) Al adj A  claiSls Heu 8.

1 0 1
() ABsSA=|1 1 0] cuzlds Hell Hndl dal siuBL 215 clatlBls Heud 24-434
01 1

alzAldls uglaL 20l
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2 -1 1

~

8. (M) sa-dHleedwiuAdl wesdl AR A= -1 2 -1/l R A1s Al 7

1 -1 2

2 1 1

() ABsA=]0 1 0| cuzlis uxlseHndl 244 ALs oiguel,

1 1 2

AB—5A7+TAC —3A5+ A% — 5A3 + 8A2 - 2A + T <3 [A3ueL WHdl 3315 . 7

Section — I1

9. gsHlovalol AL (SLEUBLA18)
(1) y=(2x+3)* € dly,(1) Hadl.
2) My=———— dadly 4l
(2) Y™ cosec(2 + x) i :
N 1 =~
(3) Az o Al 2A[CRALRAL Ul
(4) [QRfx) = x— 1], x € [0, 2] HIZ QALY H=ASHIA UHL ALY USRS 54
CHIRL oY llod-] AU 531
(5) (@8 (1 + x)™ o [ARaARQLxAL UeHL AL
(6)  oldldl’s f(x) = x5 + 1, x € R HI2 dug (A= 6.
(7)  ARA A A HEZ A + A* slla Aldws & saldl.
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(8) Gred Bslell 3RSl vl Belerul URd 2L

9) A5 Al AR B8 R Y1 d Hizl 2R LUl
(10) YR UHISRQL U AX = B HI2, A G5 54R AL ¢
(11) AL A cuailSls AxlszeL el

(12) $aA-SHlez w3 @il
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Instructions : (1) All Questions in Section I carry equal marks.
(2) Attempt any THREE questions in Section I.
(3) Question 9 in Section II is COMPULSORY.

Section — I

1. (A) State and prove Leibnitz’s theorem. 7
(B) Ify=sin (mcos!x);x €] -1, 1 [ then prove that

1-x)y, .,-2n+1xy ,, —@—-my =0 7

2. (A) State and prove De’Alembert ratio test for the infinite positive series. 7
(B) Discuss the convergence of the following series :

(1) X[+ 1) -n]

@) 1) n - n-1]

3. (A) State and prove Lagrange’s Mean Value Theorem. 7

(B) Verify Cauchy’s mean value theorem for the functions f(x) = \/7 and
g(x) =2x + 1 in the interval [1, 4], if possible then find ‘c’. 7
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4. (A) State Maclaurin’s theorem. Using this obtain f(x) = cos x ; x € R in the

powers of x.
(B) Evaluate limit.

Ii
(1) m (5602 x)cotzx
x—0

lim 1 1
(2) Y =0 [xz a cotzx}

5. (A) Forasquare matrix A of order n, prove that A(adj A) = (adj A) A=|A L.
2 -1 3
(B) Express the matrix A = |-4 5 —6| as a sum of symmetric and skew-
7 -8 9

symmetric matrix.

6. (A) For matrix A of order m X n and matrix B of order n x p, prove that

(AB)T = BTAT.

— 241 3 —1+3i
(B) Verify A* = (AT) for a matrix A = { } .

-5 i 4-2i

7.  (A) IfA(A#0)isan Eigen value of an invertible matrix A = [aij]n then show that

1
(1) x is the Eigen value of A~'.

A
(i1) JT[ is the Eigen value of adj A.
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(B) Find the Eigen values and Eigen vector corresponding to any one Eigen value of

1 0 1
matrix A=|1 1 0. 7
0 1 1
8. (A) Using Cayley — Hamilton theorem find the inverse matrix of a matrix
2 -1 1
A=1-1 2 -1 7
I -1 2
2 1 1
(B) Foramatrix A=|0 1 0| find a matrix represented by the matrix polynomial,
112
A3 —5AT+TA - 3A5 + A* - 5A3 +8A2 -2A +1. 7
Section — II
9.  Give answer in short. (Attempt any Eight) 8
(1) Ify=(2x+ 3)*then find y,(1).
2) Ify= m then find y .
: 1
(3) Write the convergence of R
(4) Can we apply Lagrange’s theorem for function f(x) = |x —1 |, x € [0, 2] ? Justify
your answer.
(5) Write the expression for (1 + x)™ in terms of x.
(6) Show that the function f(x) = x> + 1, x € R increasing.
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(7) Show that A + A* is Hermitian matrix for a square matrix A.

(8) Define Upper triangular matrix with illustration.

(9) Write the condition for the existence of inverse of a square matrix A.

(10) For the system of linear equations AX = B, when the unique solution exist ?
(11) Write down the characteristic equation of a square matrix A.

(12) State the Cayley — Hamilton theorem.
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