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SARDAR PATEL UNIVERSITY :
B.8e. (SEMESTER - II) (NC) EXAMINATION-2016
October 15, 2016, Saturday
2.00 p.m. to 440 p.m.
USUZCMTHOT&(M&%L‘D: Algebra and Differential Equations)

Maxlmum Marks: 70
Q 1 Choose the correct option in the following questions, mention the correct option in-the answerbook [10]

\n

(1) If a matrix is of 4 x 6 order then each column has.... = ‘
(a) 4 elements (b) 6 elements - {c) 24 elements {d) 10 elements
(2)-A symmetric matrix with all real entries ls... '
() Scalar matrix {b) Hermitian - {¢) Skew Hermitian (d) Skew syminetric
(3) If 3 is a characteristic root of 4; tlen A — 31 is o e
‘ () a singular malrix . . "(b) a non-singular matrix
‘(¢) an orthogonal matrix {d) none of these
{(4) If |A 4+ 411 = 0, then a eigenvalue of A is....
{a) 1 (b) 4 () -4  ~ (d)~-1
(5) Characteristic equation of the identity matrix I of order 2 is.. :
(a) #2 +1=0 (b) 2?2 —1=0 (&) (z—1)2=0 {d)(m-i—l.)z:'o
(6) The complementa.ry function of (D? — 4):4 = gin{x) is :

(a) c16% + cpe™® (b) e16® + cqe™? (c) (c1 + coz)e™® {d) ¢1 sin 2z + e cos 2
(7) The pattxcular mtegwi of (D 3)%y = e¥ is..
: gt 2? .
wHe GFe OFe @fe

(8) _If f(m) # 0, the particulax inté‘gral of‘f (Dyy = €™ is....

1 - 1
O O™ O™ Y
(9) . The particular integral of (D? 4-m®)y = sinmaz is....
—sinmz . —I COS TRE L sinmaz T COS L

(a) T (b) o (©) <oz (d) T
(10) The particular mtegral of (D* + Dz) . Cesa

(a} 1/8sin 2z {(b) —1/8cos2z {c) 1/12cos 2% (d) ~1/12cos 2z P .
Q.2 Attempt any Ten: ‘ ' - ; ' | , . (207

(1) Define:. {i) Symmetric Matrix (i) Diagonal Matrix.

(2) If A is & symmetric maftrix, then show that A® is also a symmetric matrix.
(3) Explain why in general A> — B2 # (4~ B)(A+B). |

~ {4) Define Characteristic roots and Characteristic vectors of & matrix

N 4 01
. (5) Find the characteristic roots of |:0 3 0} .
R | 1o 0 2

3 2 &6

(7) Let g1 and g be two solutions of a linear differential equation a;éé + 01% + ot ay =0 and
01, Oz be two arbitrary constants, Then prove that Gy + ngz is also its solutlon

‘ 1 0 ¢
(6) Find characteristic equation of the matrix A = [ -4 D}

(8 ) 8) Find comphmentary function of the _dlffere.ntlal equatlon (D*—4D +4)y =

(8) Find the particular integral of (D% + D 7) J = g%,
(10) Fing the particular integrel of (D* — 1)y = ‘
{11) Find complimentary function of the dxfferentla} equa.tmn (D* - 10D +21)y = sin 2.
(12) Fmd the parmculal integral of (D* - D? ~ 1)y = cos 2z,

@
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Q3 - |
(a,) Prove that every square m&tl ix &an be expressed in one and only one way 48 the sum of a symmetrlc [os}
" and skew-symmetnc matrix. -

: (b) State and prove distributive low for matrices. o . Ny o - [05]
\" OR

: {c) State and prove reversa.l law for the tlEmSpOSe of a product of matnces Also show that (AB)9 [05} -

B(—) A9, .

D UA= {_01 (1}} ,2then find out the vaiues of o, 8 such that l(o'zI + BA)E = A ) (05}

Q4 . |
S 2 -1 1 o o

(2) Show that the matrix |-1 2 ~1! satisfies Cayley-Hamilton theorem. Hence or otherwise ob- (0]
. 1 -1 2

tain the value of At

(b) If S is a real skew-symmetric matrix then prove that J - S is non-singular ‘and the matnx A= {(}5}-
(I+ Sy~ S)"1 is orthogonal. '

; OR
Q.4 ‘ . . o
(c) State and prove Cayley—Hamllton theorem ' a e o ost -
() Fmd the characteristic roots and characteristic vector correspondmg to 8t least one ' - fog]
: 6 -2 2 ’
cheracteristic root of {~2 3 -1}.
‘ 2 -1 3
{a) Solve: (D* -8D+4)y=0 . : : S [04)
{b) .Obtain rule for finding the particular integral of f (D)y = ™ where m is constant. ' . " 106]
5 S I R B
(c} Solve: (D 4 4}y = sec2u. : S o sl
(d) Solve (D* —5D? 47D — 3)y = cosha.- S  } :.”.J‘m
(a) In usual notation prove that 'Rlﬁi aV = [:L - ﬂlmf’ {D)] ﬂl—ﬂ‘l’", where V is a function of . s -
(b) Solve (D +3D +2)y = cos3z. o - . o ‘ [o5}
: OR
Q6 . _ ) o C
(q) Solve (D* 4 9)y = zsinz. ‘ ‘ o . [05)
| (d) In usﬁal notation prove that ?(1«5) Y & i Dl +a)V, where V is a function of . 5]



