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B.Sc. (Hons.) EXAMINATION, 2024

(Second Semester)
(Main)
MATHEMATICS
BHM-122
Ordinary Differential Equation

Time : 3 Hours Maximum Marks : 60

Note : Attempt Five questions in all. Q. No. 9 is
compulsory. All questions carry equal marks.
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1. (a) Find necessary and sufficient condition

that the equation Mdx + Ndy = 0 may be
exact. 6
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(b) Solve the given differential equatién . 6
(x4y4 + x2y2 + xy)y dx +

(xty* = x7y7 + ) xdy =0

feu U sTashel WU I BA SHINT :

(Jc4y4 +x2y2 +xy)y dx +

(x4y4 — xzy2 + xy) xdy =0

2. (a) Solve the differential equation : 6

16x2+2p2y—p3x=0
3T9hcl GHIRIUT 1 BA hiST

16x° +2p2y—p3x= 0
(b) Obtain the complete primitive and the

singular solution of : 6

2
x(i}i) - 2y-(11£+4x =0
dx dx
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3. (a) Find the orthogonal trajectories of

2 2
X
LY

a® b2 +k

=1, where k is a parameter.
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(b) Solve the differential equation : 6

3 2
d§)+d §)+dy+y=sin2x
dx® dx“ dx

3Rl FHIERLUT I BA Shifod

3 2 _
dy+d y+dy+y=sin2x
e a?  dx

4. (a) Solve the differential equation : 6
(D2 —4D+3)y = e’ c0s2x + cos3x
IAhA HHIRUT &l T HIWT
}Dz ~4D+3)y = ¢* cos2x+cos3x
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(b) Solve 6
2
xzd y_xiil)._y,y:leogx
et dx
Td ied
2
x2£1__2’__xii}_)—3y=leogx
dxc? dx
42
5. (a) Solve sinzxg—zy—=2y, given that
X
y=cotx 1is a solution. 6
o d’ . e
smzx:i—%i=2y T B Shiterg, fgam T
X

g & y=cotx w Td o |
(b) Solve the given equation by removing

the first derivative : 6

2
x> —2x° é—y+2 2 _ = =0
( )dxz X e 12(x 2)y

UTA STAhorSl hl Bl TU T HHIR L
F TA HifGT

2
303—-2x2 g’_y_+2 2—@— — =
( )dx2 P 2 —12(x-2)y =0
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6. (a) Solve: 6
A’y (42 _\D
— 4 e 112 3 s 3
X 2 ( X l)dx +4x"y=2x
by changing the independent variable.

fr WA X H) TEaEl B HIWT

d’y 2 \D 43 3
% 2 +(4x —1)dx+4x y=2x
(b) Solve :

d*y 2
—5+by= cosec(bx)
dx
by the method of variation of parameter.
6

e foeer fafy g g Wiy
2

-fi——zji +b%y = cosec(bx)

dx

7. (a) Solve the simultaneous cquations

dx dy
t—+y=0 t—+x=0 gi

” +y=0, . +X given that
x(1)=1 and y(-1)=0. 6
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JAAA HIHLT t%—+y=0, t%+x=0
= g wite | T ? fF x(1)=1
M y(-1)=0 |
(b) Solve the simultaneous equations : 6
dx : dy dz

.7(7(_)72 —22) = —y(22+x2) - Z(x2+y2)

dx dy dz

R E 30 R ) R )

8. (a) Solve the total differential equation : 6

2yzdx + zxdy —xy(l+z)dz = 0

el STdehd FHIGLU hl TA HIWT

2yzdx + zxdy — xy(1+z)dz =0
(b) Solve : 6

(y2 +yz)afx+(xz+22)ca’y+(y2 —xy)dz =0
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gc hifC :
(y2 +yz)a’x+(xz+22)a'y+(y2 —xy)dz =0
9, (i) Find the value of a, 'assuming that the
differential (Oc cCos y — 2xy2 + y4)dx -

(2x2 y -—4xy3 +sin y)dy =0 is exact. 2

(occosy——2xy2 +y4)dx—
(2x2y — 4xy3 + sin y)dy =0
o 1 AM F@ HIWC | IE AFd g fh
Hdchel @
(otcosy—ny2 +y4)dx—
(2x2y — 4xy3 +sin y)dy =0
T&E 7 |
(i) Solve the Clairaut's equation : 2
Sin pxcos y = cos pxsin y+ p
FRE & THE
Sin pxcos y = cos pxsin y+ p
S T HT |
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(iii) Find PI of the equation
2

E{—§)+azy=sinc;rx, 2

dx
d2y

TR —2+azy=sinax <l PI dId
dx

BT |

(iv) Solve the equation : 2

dc _dy dz
z =z y

THIGRLOT 8 Hifo@

dx _dy dz

z =z y

(v) Verify that given equation is exact : 2
(yzlogz)dx—(leogz)dy+xydz=0

gAa ifse for fean T gt gds
g

(yz logz)dx-(leogz)aﬁz+xydz =0
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(vi) Define : 2
(a) Integrating factor of a differential

equations.

(b) Singular solution of a differential

equation.
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