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J-70
B.A. (Part-II) (Old Course)

Examination, 2021
MATHEMATICS
Paper - I
(Differential Equation)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

AT : TS SHE W P Al U & P T YT b
3% T &
Note : Attempt any two parts from each unit. All

guestions carry equal marks.

gbis-1 / UNIT-I

Q. 1. (a) ud A &5y I =@ Hfw:

J'70 PITIOI

(2)
Solve by power series method :

d?y

pochl

(b) oz @IfoE i P, (—x) = (1) P, (x), STl P,(x)

o 9E9E &

Prove that P (-x) = (-1)" P,(x), where P_(x)

is Legendre's polynomial.

(c) Preffaa wf-wofier wween & @ oA

Al TF 3 ol @ HId DT :

y"+ay =0

y(0) =0, y(£) = 0

J-70



(3) (4)

1)e ™
Find all the eigen values and eigen function (b) L (;);L Fa DIl
pe+p+1
f the following St -Liouvill bl : —7p
of the following Sturm-Liouville problem Find (-1 (p+1)e .
p2+p+1
y"+ay=0

t
(C) THIPET THIBROT y(t)=t+2I0 y(u) cos(t—u)du
y(0) =0, y({) =0
B 'A DU
gbrs-1II / UNIT-II

Solve the integral equation :

Q2 (a) g &R : ok F(t) of A &7 vb Bed &€, dd

y(t) =t+ ZJ.(: y(u) cos(t—u)du

F(t) & oM SUick &7 3iRdg 9 p > a &

fore @ 21 gprR-III / UNIT-III

Q. 3. (a) &@ ifw:

Prove that : if F(t) is a function of class A,
x%p + y2q = nxy
then Laplace transform of F(t) exists for all
Solve :

p>a. x%p + y%q = nxy

J'70 PITIOI J'70



(3) (6)

(b) FeT ifsre (b) & Bfwe:
z:px+qy+c\/1+p2+q2
(DZ—DD'+D)2=1
Solve :
Solve :
Z=px+qy +cy1+p? +¢? one
(c) IRfe fAfr ¥ g Hfw: (0*-DD'+D)z =1
(P +q) (px +qy) = 1 (c) A Rfr ¥ = B

Solve by Charpit's method :
r= a2
(p +q) (px + qy) =1

Solve by Monge's method :
gBR-IV / UNIT-IV

Q. 4. (a) BT Pl : r= a2
yt—q = xy gBR-V / UNIT-V
Solve :

4
Q. 5. (a) BeAD I[y(x)]zj‘o [xy’—y’z}dx, y(0) = 0,
yt—q=xy y(4) = 3 REE & for wieor il

J'70 PITIOI J'70
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(c)

(7)
Test for the extremum the functional :
4
1[y(x)]- [y -y?]ax v =0,y =3
fer tRAm 3R fedq &Fa%a &1 W a™

T Pl

Find the plane curve of fixed perimeter and
maximum area.

T2+ Y2 =13R WA x+y=4&
B A (ATH) T Hiore]

Find the shortest (minimum) distance
between the circle x2 + y2 = 1 and straight

line x +y = 4.

100
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JN-70
B.A. (Part-II) (New Course)
Examination, 2021
MATHEMATICS
Paper - I
(Differential Equation)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

AT : TS SHE W P Al U & P T YT b
3% T &
Note : Attempt any two parts from each unit. All

guestions carry equal marks.

gbis-1 / UNIT-I

Q. 1. (a) ud A &5y I =@ Hfw:

J N'7o PITIOI

(2)
Solve by power series method :

d?y

pochl

(b) oz @IfoE i P, (—x) = (1) P, (x), STl P,(x)

o 9E9E &

Prove that P (-x) = (-1)" P,(x), where P_(x)

is Legendre's polynomial.

(c) Preffaa wf-wofier wween & @ oA

Al TF 3 ol @ HId DT :

y"+ay =0

y(0) =0, y(£) = 0

JN-70



(3) (4)

1)e ™
Find all the eigen values and eigen function (b) L (;);L Fa DIl
pe+p+1
f the following St -Liouvill bl : —7p
of the following Sturm-Liouville problem Find (-1 (p+1)e .
p2+p+1
y"+ay=0

t
(C) THIPET THIBROT y(t)=t+2I0 y(u) cos(t—u)du
y(0) =0, y({) =0
B 'A DU
gbrs-1II / UNIT-II

Solve the integral equation :

Q2 (a) g &R : ok F(t) of A &7 vb Bed &€, dd

y(t) =t+ ZJ.(: y(u) cos(t—u)du

F(t) & oM SUick &7 3iRdg 9 p > a &

fore @ 21 gprR-III / UNIT-III

Q. 3. (a) &@ ifw:

Prove that : if F(t) is a function of class A,
x%p + y2q = nxy
then Laplace transform of F(t) exists for all
Solve :

p>a. x%p + y%q = nxy

JN-70 P.T.O. JN-70



(3) (6)

(b) FeT ifsre (b) & Bfwe:
z:px+qy+c\/1+p2+q2
(DZ—DD'+D)2=1
Solve :
Solve :
Z=px+qy +cy1+p? +¢? one
(c) IRfe fAfr ¥ g Hfw: (0*-DD'+D)z =1
(P +q) (px +qy) = 1 (c) A Rfr ¥ = B

Solve by Charpit's method :
r= a2
(p +q) (px + qy) =1

Solve by Monge's method :
gBR-IV / UNIT-IV

Q. 4. (a) BT Pl : r= a2
yt—q = xy gBR-V / UNIT-V
Solve :

4
Q. 5. (a) BeAD I[y(x)]zj‘o [xy’—y’z}dx, y(0) = 0,
yt—q=xy y(4) = 3 REE & for wieor il

JN-70 P.T.O. JN-70



(c)

JN-70

(7)
Test for the extremum the functional :
4
1[y(x)]- [y -y?]ax v =0,y =3
fer tRAm 3R fedq &Fa%a &1 W a™

T Pl

Find the plane curve of fixed perimeter and
maximum area.

T2+ Y2 =13R WA x+y=4&
B A (ATH) T Hiore]

Find the shortest (minimum) distance
between the circle x2 + y2 = 1 and straight

line x +y = 4.
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