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Annual Examination, 2022
B.Sc. Part II
MATHEMATICS
Paper II

(Differential Equations)
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Note : Section ‘A’ is Objective type and is compulsory. It

should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
gug ‘3’ (Section ‘A’)
Fglaascdia g9
(Multiple Choice Questions)
& IR FHT— 1x10=10
Choose the correct answer :
(i) Ueh 3eehal GHIHIU |fRIIH (Fuchsian) gl
%, afg gment At fafemeant Si—
(e1) safvafda
() frafad
(m) Frafaa e sifafaa <9
(T) 3ude 9 &lE 74 |

P.T.O.

[ 2]

A differential equation is called Fuchsian if

all its singularities are :

(a) irregular

(b) regular

(c) both regular and irregular

(d) none of the above.

(@) [, () T
(31) x1J, (%) (&) x+1J, (%)
(H) xJ, (9 () xJ (.

The value of %[XHJH (x)] is :

(@) X 1J,() (b) x™*1J, ()
() xX'J,_ (4 (d) xJ,, 0 ().

(iii) L (sin at) %1 HH T—

P a
(31) D+’ (+) P’ -’

a

a
(Q) 1/pz—a2 (E) p2+a2
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(iv)
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The value of L (sin at) is :

a

0) 72

1Y
(@) e

__a a
(c) p2 — a2 (d) p2 2

+a

Al N(o), £ %1 T e 38 THR R [ Nt
=0,V t> 0 ds N(t) Feaml g—
(37) A el

() ThIE e

(|) =R HerH

(%) el Hetd |

(
If N(9) is a function of t such that .[0 N(t)dt =
0, V t> 0 then N(9 is called :

(a) Null function
(b) Unit function
(c) Exponential function

(d) Periodic function.
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(vi)
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2= (%] %z e g focifn 0
T ST STaehet THIEHTO BT—

() px+qy=0 (d) px-qy=0
() p’x+ Py=0 (T) px2+qy2=0

Obtain the partial differential equation by

eleminating the arbitrary function of form

Z=f(%) is :

(@ px+qy=0 (b) px—qy=0
() pP°x+ ¢2y=0 (d) px2® + qu? = 0.

WWWZ:px+ qy+quT%lﬁ=l_>[€a
T—

X
() z=xy (a)z=g

(u>z=gx (@) 2= - xy

Singular solution of the differential equation

Z=px+qy+ pqis:

() z = xy b) z==
y
(€ z=—2X (d) z=-xy.
y
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(a)ﬁ?ﬁaﬁ%wm
() gom wife w1 e
(%) fgdta hife =1 sitfas
(n) iBe dVdkj§idA
0’z 0z

Equation y——x—+z =0is:
ox? oy

(a) linear of second order
(b) non-linear of first order
(c) non-linear of second order
(d) linear of first order.
(viii) FHIRIT r— a2t = x2 o1 faferse gurRa gm—

4

X
(1) 12 ()

ax

4

x? X
(9) on Q) 6

Particular Integral of equation r— a2t = X2 is :

X4 Cl2)<,'2
(@) 12 (b) 12
X2 X4
(c) b (d) e
I/50—22 P.T.O.
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(ix) e [[y(9] & ok el y(x) F1 fa=ro sy
SeR Bl §—
() yd + y;9  (F) y,(0 -y
(F) yd -y, () y9d - 2y,

The variation 6y of angle function y(x) of

the functional I[y(x] is equal :
(@ yd + y; (4 (b) y, 6 =y
(c) yb - y; (4 (d) y - 2y,(9.

ary’

=0
T AN &—

(x) FEATH y =y K F, -

(37) SRl TR

(9) o’ FHIRI

(9) <rsi=g HHfiehor

(%) IeR-SNLIISTRT FHIHI |

!

F, == =0 on the extremizing curve y =

y(x is called :

(a) Jacobi equation
(b) Euler equation

(c) Legendre equation

(d) Euler Ostrogradsky equation.
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@ug ‘9’ (Section ‘B’) Y / Or
I - d’
o7y 7T 5x3=15 wﬁ%ﬂz:d—gw:O,y:l,Dy:Oaat:o.
(Short Answer Type Questions) t
2
gt ura yy ifrerd g1 Solve:%w:O,y:l,Dy:O,whenHO-
Note : All the five questions are compulsory. 3. A€ z= S(x+ay)+ dlx —ay) T fag wifsu—
0’z 4 0’z

1. jo e J,(bx)dx =

1 =
2o fag whifsre— oy? 0 x>
a“+b

If z= f(x+ay)+ dx —ay), then prove that :

o _ 1 2 2
Prove that : J, € “Jo(bx)dx = —— Pz _ 20z
a”+b oy dx?
ST / Or saar / Or
. quf & T4 I 2 pq = xy.
TuIET fF P, () = 0 & Tff g arafass € 99 - 1 31k _ _
+ 13 o feom ¥ Find the complete integral : pg = xy.
&’z 0’z 0%z 0z
Show that all the roots of P,(xJ = O are real, and 4. FHEI (1-x?) 5 —2xy +(1 _yz)_2 +Xx—
n ox 0x0y oy ox
lie between — 1 and + 1. 5
+3x2ya—z—22 — 0 1 STRTT HITT |
; y
t sin x Ffu
2. L{J-o X dx} <al Hi= Sid ! Classify the equation :
0%z 0%z 0%z 0z
i 1-x%) 22 2 1-y?) =+ x =
Find the value of L{J-; atiad dx} L= )8x2 Y 0x0y Hi-y ]8y2 e ox
X

0z
+3x2y@ ~22=0
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HYdT / Or
0’z %z
waﬁm_ Xza)c—z—yzﬁzxy

0%z 0%z
Solve : x? 2 —y?2 =2 =
o Y oy? W
©/2 2 2 T
. W[[y[x)]:jo W?-y )dx,y(0)=0,y(§j=1
T SHHAT 90T i |

Test for extremum the functional

(M2 2 2 _ m)
Myl = [ w? -y 1dx,y(0)_o,y(§)_1
A4l / Or
TeTh I[y(x)] = j(l)ogz(e"‘gj,’2 - e*y?)dx & = I

F T gHE H e SRRy & s ger
TR i FAfy=ar &1 o sifsw |

Verify invariance of Euler’s equation under co-
ordinates transformation in the problem of

finding the externals of the functional

log2

Iyl = [ ey —e*y)dx

I/50—22 P.T.O.
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@us ‘9’ (Section ‘C’)
gl 3T g 5x5=25
(Long Answer Type Questions)
gt U= g9 AFEE § 1

Note : All the five questions are compulsory.

. J () T Sk e 9T shifid |
Find the generating function for J,,(9.
HAIAT / Or
82(zv)
g9 o (1 - 2xz + z2)-1/2 gH&RIU z P>
+i{(1—x2)a—v} =0 H TH AL
ox ox

Show that (1 - 2xz + z2)"1/2 is a solution of the

2
equation z 0" (zv) +i{(1 — xz)a—v} =0.
0z> 0x 0x

. HodH T9T &t e 9 fag wifsu—

[mIn

1
J. xm—l(l _ x)rl—ldx —
0 m+n

Using convolution theorem, prove that :

[mIn

m+n

J’; xm—l(l _ x)rl—ldx —
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HIAT / Or

FrAfafed waa s AT B0l 1 i —

el cosh 3t

Find Laplace transformation of the following

function :
e! cosh 3t
. TABINT— (2 -y2) p+ (Y2 - z9q = (22 - xy)
Solve : 2 -yz) p+ (Y2 - 2z9q = (22 - xv)
HIAT / Or
aRfue fafy | qui gat *ifst— 22 = pgxy
Solve completely by Charpit's method : z2 = pgxy
. HI fafy 9 g *ifSie— r= a2t
Solve by Monge's method : r = a2t
HYdT / Or
A BIS8— (D2 + DD’ + D' — 1)z = sin (x + 2y)

Solve : (D2 + DD’ + D' — 1)z = sin (x + 2y)

I/50—22 P.T.O.
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5. e ¢ I[y(x)] = [ [ylx) + 2y (9, y(x) € C10, 1],

Th Yo (x) = x RIGA HIf & Iier & A H Haq g |
g wifsa |

Show that the functional :

Iy(x)] = f; [y(x) + 2y'(x)ldx, y(x) € C'0, 1], is con-

tinuous on the curve yy(xd = x is sense of first
order proximity.

HAIAT / Or

1 forgali (), y)) 3R (xy, yo) 1 THEA ot o
Ik ! 1T Tl |

Find the shortest curve Joining two points (x;,

y;) and (xy, Yo).

VDOVVVCOOVOY
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