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B.Sc. (Part-II) (Old Course)

Examination, 2021
MATHEMATICS

Paper - I
(Differential Equation)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
il Ufg Tl & IR AT TAS THE o Al HE
g1 &1 Jard &1 9ol yee & i W gl
Attempt all the five questions. Two parts from
each unit are compulsory. All questions carry
equal marks.

gbis-1 / UNIT-I

(a) ¥Rad 3radeT THIHROT 5

(1+x2)y"—2xy’+n(n+1)y=0
@& AUl g Fd il

PITIOI

J-206

(2)

Find the series solution of the

differential equation :

(1+x2)y”—2xy’+n(n+1)y=0

(b) g difFEs
_ 1 .dn 2 n
Pn(x)—2nm dx”(x 1)
Prove that :
_ 1 ] d" 2 4\
Pn(x)_2n|ﬂ dx”(x 1)
(c) g @ifoe:
Jyp(X) = (ij[L:X—cosx
Prove that :
Jyp(x) = (ij[L:X—cosx

|
|

linear



(3)
gbis-1II / UNIT-II

Q. 2. (a) A9 T PfE:

L {t et sin%t}
Evaluate :
L {t et sin%t}

(b) UF I DI :

L 2p% —6p+5
3 _ ap2 _
p° —-6p°+11p -6

Evaluate :

L1{ 2p2 —6p+5 }

p> —6p? +11p—6
(c) B DI :
(D2-3D +2)y=1-e2

Sai y(0) = 1 dem y'(0) = 0

J-206

PITIOI

J-206

(a)

(b)

(c)

(4)
Solve :
(D2-3D+2)y=1-¢e2
when y(0) = 1 and y'(0) = 0
gps-1II1 / UNIT-III

e f(x2 + y2 + 72, 72 — 2xy) = 0 & 37D

3GHE THIGROT @ T BT 5
Formulate partial differential equation from

the relation f(x2 + y2 + z2, z2 — 2xy) = 0.

g Pifore : 5
X2y = 2)p + y3(z — x)q = Z%(x ~ )

Solve :

X2y = 2)p + y3(z - x)q = Z%(x ~ )

aie fafr & ga @i : 5

(p? + 9?)y = qz



(3)

Solve by Charpit's method :
(p? + %)y = qz
gBiR-IV / UNIT-IV
Q4. (a) &7 PfW: 5
p+r+s=1
Solve :

ptr+s=1

622_ 0 0%z
(b)wﬂméx—z— Wmaﬁaﬂmﬁ%rmaﬁ?
&1 Pitore| 5

Classify and solve the equation :

822_ 2 0%z
2 X 3
oX oy
(c) & Hifor : 5

r—2s +t=sin (2x + 3y)

J'206 PITIOI

Q. 5. (a) TeF® I[y(X)]=J12 (y2

J-206

(6)

Solve :
r—2s +t=sin (2x + 3y)
gBiR-V / UNIT-V
—2xy)dx, y(1) =0
y(2) = -1 & TWRAAH W& Hifoe| 5
Test for extremum the functional :
Iy(x)]= I 2xy

y(1) = 0, y(2) = -1

) dgd 4x2 + 9y2 = 36 T4 farg A(1, 0) & wem

GECEECAE GRS 1] 5

Find the shortest distance between the

ellipse 4x2 + 9y? = 36 and point A(1, 0).



(7)

.
(c) weTh I[y(x)]zjo (xy+y2 —2y2y')dx
y(0) = 1, y(1) = 2 & TRAAN WI&T PHioEl 5

Test the extremum of the functional :

I[y(x)] = J-; (xy+y2 —2y2y')dx

J-206 100
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B.Sc. (Part-II) (New Course)

Examination, 2021
MATHEMATICS

Paper - I
(Differential Equation)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

A @l yeg A 21 udS ueH/SHhR @ Tl a1 W
B BT Dol W gIH B 3 THH B

Note : All questions are compulsory. Answer any two
parts from each question/unit. All questions carry

equal marks.

gbis-1 / UNIT-I
Q. 1. (a) P aPd THHROT
y'—xy'+y=0
@ ST §A G Do

JN'ZOG PITIOI

(2)

Find the series solution of the linear

differential equation :
y” _ Xy! + y — 0
(b) fog @ifoeE o :
0 0 0 —n—1
Qn(x)zznmj de' dx....J- (x2-1) " dx
X X X
Prove that :
0 0 0 —n—1
Qn(x)=2“|gj de- dx....J- (2 -1) " ax
X X X

(c) “f&dl wd wfa@ w1 (Sturm-Liouville

problem) ¥ 3T Bed TH GIIESER A

ffa a=a &1 fos el

Prove that the eigen functions of a Sturm-

Liouville problem form an arthogonal set.

JN-206



(3)

gpre-II / UNIT-II
Q2. (a) TN WWR & O URMHE T T8I qer
sifcm a9 wa foRee don fag @il
State and prove that initial value theorem and

final value theorem for Laplace transform.
(b) ZANIEE TR TF B JAN IRP FI DI :

2
(i) L 32p ;6p+5
p° —-6p°+11p -6

i -1 3p+1
v {<p1><p2+1)}

Use Heaviside's expansion formula to find :

2
0 L 32p ;6p+5
p° -6p° +11p-6

i -1 3p+1
v {M(M}

JN'ZOG PITIOI

(4)
t

(c) THIA FHIHRUT f(t):%tz—J‘ (t—u)f(u)du
0

P T DI dAT 31U & Pl T Hiiore|

Solve the integral equation

t
f(’[)=%’[2 —I (t-u)f(u)du and verify your
0

solution.

gprs-III / UNIT-III

Solve the following equation :

{M}g{(z—x)}g:(x—y)

yz |OX zX |oy Xy

(b) Fr=foRea ¥ saea TWexor & &
HIfSTE :

JN-206



(3)

Solve the following partial differential equation :

oX oy
(c) IR fafr ¥ FrafoRea srada Tiie=or &1
& DI :
q = px + p?

Solve the following differential equation by

using the Charpit's method :
q = px + p?
gbR-IV / UNIT-IV

Q. 4. (a) FAifpa snifeie 3rada THEROT BT JIBROT
Hfore aur fofga (FFee) w0 § gEEEE
HIfSTE :

JN'ZOG PITIOI

(6)

Classify the following partial differential

equation and reduce to canonical form :

0%z 2622_0
o o
(b) & e :

(D2 - D) (D — 2D") z = eZ**Y + xy

Solve :

(D2 - DY) (D — 2D") z = eZ*Y + xy

(c) o faftr ¥ g Hfswe:

t—rsecty =2qtany

Solve by Monge's method :

t—rsecty =2qtany

JN-206



Q.5 (a)

JN-206

(7)
bR~V / UNIT-V

e T 5o

XY (extremals) 3d &=+ D T # Hdens

JUTRUT & 3Fla iTaeR FHIeRoT H FHivaadn
(Invariance of Euler's equation) &1 M+
DI

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

finding the extremals of the functional :

1 y(x)] =J;og i (e"‘y’2 —exyz)dx

TRy < x2 ¥ Red &g A (-2, 3) ¥ &g B (2, 3)

dJb & TYAH (ATH) T T DI

Find the shortest path from the point A (-2, 3)
to the point B (2, 3) located in the region

y < X2,

PITIOI

(8)

(c) e I[y(X)]=j:/4 (y*-y?)dx % o

i J2
B y(0)=1,y(§]=7 *
3d §d difoTe|
Determine the extremals of the functional :
n/4 2
Il y(x =J‘ " _y?)dx
[yol=] (v -v?)
subject to the boundary condition
n) 2
0)=1y|l=|=—
y(0) y( 4J 5
I
100
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