AH 1145 CV-19
B.A./B.Sc. (Part-11) (Private)
Term End Examination, 2019-20
MATHEMATICS
Paper - 11
Differential Equations
Time:- Three Hours | [Maximum Marks:50
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Note:  Answer all quations. All questions carry equal marks.

P91 / Unit - |
1. (a) R sapa THER x2y" + x2y’ — 2y = 0 &1 AN F A A

Solve in series the linear differential equation x%y" + x%y’ — 2y = 0.

(b) g AT (Prove that) ; fow e~ | (bx)dx = ——

Jaz+p2
3@ / OR
() fig T (Prove that) ;-
1+sin®
142 P;(c0s8) +1Py(cOS0) + ... = Og{%g/z/z}

(b) ﬁwﬁﬂ%ﬁwﬁ—qﬁawzﬁwmmsﬁ?mwmm:y'w@:

0; y(0) +¥'(0) = 0,y(1) +»'(1) = 0
Find all eigen values and eigen functions of the following Sturm-Liouville
problem: y" + Ay = 0; y(0) +¥'(0) = 0, y(1) +y'(1) = 0
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2. (a) fefafaa &1 oo waraReT sTd BT
Find Laplase Transformation of the following :
(i) e~*(3sin2t - 5cos2t) (ii) J,(t)
(b) fFafaRed o1 e wurRY s HRT
Find Laplase Transformation of the following :
(i) f(1) = esin ¢ (i) f(t) = =%
J4qr / OR
(a) A 9| BT (Find) ;-
® L {Z_pé:; - Z% + 12;::29} (i) L {pz+8lp+16}

(b) fe@msy (Show that) ;-

2 .
L! (———4” 2) = —{cos hat sinat + sinhat cosat}
p*+4a 2a
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3. (a) fr=fefad & @@= wort @1 figqa ax i e @R @A ARy = f(x —at) +
xF(x —at) + x2@(x — at)
Find the partial differential equation by eliminating the function -
¥y = f(x—at) + xF(x — at) + x> P(x — at)
(b) g BT/ Solve -
x*(y = 2)p+y*z—x)g = 22 (x - y).

3raT / OR
(a) gel BT/ Solve -
x?p? + y2q? = 72
(b) TH DI/ Solve -
z2(p* +q%) = x> +y?
FH1E / Unit - IV
4, (a) &1 ifeig / Solve -
p+r+s=1
2
(b) T2 — 3222 o e o sk Rt w1 § wTRIRe @R

ax? dy?



26

. .9
Classify and reduce the equation a_xz = X —; to canonical form

areE|r /OR
(a) g BT/ Solve -
D? — DD’ - 2D)z = sin(2x + 4y) + x2y
(b) g BT/ Solve -
(D> = D2 —3D +3D")z = xy + e***¥

gBE / Unit-V

5. (a) el @ wema Iy T C'[0,1] w ﬁﬂﬁ*ﬂ%ﬂ w0 ¥ ufenfia 2 Iy(x)] =

AT+ (OPdx fag B B 1[1] = 1,1{x] = vZ and I[ 2]— +2sinh™12

Let a functional /[y (x)] defined on the class €'[0,1] be
given by I[y(x)] = l,/l + [y’(x)]zdx
Prove that I[1] = 1,1[x] = V2 and I[x §+isinh‘12

(b) FfaRad wom &1 ax9 wTa BT
Find the externals of the following fuctional I[y(x)] = [ x(dx? + dy?)"/2

IRM[ / OR

(a) g 4x? + 9y? = 36 73 g A(1,0) B weg ogaw g4 o BT

Find the shortest distance between the point A(1,0) and the ellipse
4x% +9y% = 36

(b) @1 A(0,0) 3R B(a,0) ¥ R IR ®eld & I[y(x)] = foa(y’z +y?2+ x?)dx @ T B fog
ST uftey Hge 8T 27
Is the jacobi condition fulfilled for the externals of the functional
Iy(x)] = foa(y’2 +y% 4+ x?)dx Passing through A(0,0) and B(0,0)?



