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FACULTY OF SCIENCE
B.A./B.Com./B.Sc. II Semester (3YDC) Examination, May/June - 2023

Subject : MATHEMATICS
Course Code No. & Name : BS217MAT - Differential Equations

Time : 3 Hours] [Max. Marks : 80
[Min. Marks : 32

SECTION - A

[Marks : 4 × 5 = 20]
Instructions to the candidates:

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :
a) Answer any four of the following questions.

D “Mìü…¨ {ç³Ô¶ý²ËÌZ HÐóþ° ̄ éÍY…sìýMìü fÐéº$Ë$ Æ>Ä¶ý$…yìþ.
b) Each question carries 5 marks.

{ç³† {ç³Ô¶ý²Mæü$  5  Ð@þ*Ææÿ$PË$.

1) Evaluate 2

2

2 6 5

x
dx

x x

+
+ +  ̄ @þ$ Væü×ìý… è̂þ…yìþ.

2) Find 
2

0 4 5cos

dx

x

π

+  ̄ @þ$ Mæü @̄þ$MøP…yìþ.

3) Form the differential equation by eliminating a, b from xy = aex + be–x + x2.

xy = aex + be–x + x2 @̄þ$…_ a, b Ë @̄þ$ ™öËW…_ AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ê°² Ææÿ è̂þ @̄þ ó̂þÄ¶ý$…yìþ.

4) Solve x dx + y dy = 2(x dy – y dx) @̄þ$ Ýë«̈ … è̂þ…yìþ.

5) Solve 32
y

p x
p

+ =   ̄ @þ$ Ýë«̈ … è̂þ…yìþ.

6) Solve (D2–5D+6)y = 0  @̄þ$ Ýë«̈ … è̂þ…yìþ.

B1786

P.T.O.
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7) Solve (D2 + D +1)y = x2  @̄þ$ Ýë«̈ … è̂þ…yìþ.

8) Form the partial differential equation by eliminating f from n y
z x f

x
 =  
 

.

n y
z x f

x
 =  
 

 ̄ @þ$…_ f ̄ @þ$ ™öËW…_ ́ ë„ìüMæü AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ý Ææÿ è̂þ @̄þ ̂ óþÄ¶ý$…yìþ.

SECTION - B

[Marks : 4 × 10 = 40]

Instructions to the candidates :

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :
a) Answer four questions of the following.

D “Mìü…¨ {ç³Ô¶ý²ËÌZ ̄ éÍY…sìýMìü fÐéº$Ë$ Æ>Ä¶ý$…yìþ.
b) Each question carries 10 marks.

{ç³† {ç³Ô¶ý²Mæü$ 10 Ð@þ*Ææÿ$PË$.

9) a) If 
2

0

I sin & 1n
n x x dx n

π

= > , then show that ( )
1

2I 1 I
2

n

n nn n n
π −

−
 + − =  
 

.

Hence find I
4
.

2

0

I sin & 1n
n x x dx n

π

= >  AÆÿ¬ @̄þ ( )
1

2I 1 I
2

n

n nn n n
π −

−
 + − =  
 

 A° °Ææÿ*í³…_,

I
4
 ÑË$Ð@þ Mæü @̄þ$MøP…yìþ.

OR

b) Find the area enclosed by the ellipse 
2 2

2 2
1

x y

a b
+ = .

2 2

2 2
1

x y

a b
+ =  ©Ææÿƒ Ð@þ–™èþ¢… ̂ óþ BÐ@þÇ… è̂þºyìþ @̄þ OÐðþÔ>ËÅ… @̄þ$ Mæü @̄þ$MøP…yìþ.
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10) a) Solve ( )2 3 1
dy

x y xy
dx

+ =  @̄þ$ Ýë«̈ … è̂þ…yìþ.

OR

b) Solve ( ) ( )4 3 42 2 4 0y y dx xy y x dy+ + + − = @̄þ$ Ýë«̈ … è̂þ…yìþ.

11) a) Find the Orthogonal Trajectories of x2 + y2 + 2fy + 1 = 0, where ‘f ’ is a
parameter.

‘f ’ ç³Æ>Ñ$†™ø x2 + y2 + 2fy + 1 = 0 Mæü$ Ë…ºçÜ…bóþ§éË @̄þ$ Mæü @̄þ$MøP…yìþ.

OR

b) Solve the following equations

dx dy dz

x x z z
= =

+ −

Oò³ çÜÒ$MæüÆæÿ×êË @̄þ$ Ýë«̈ … è̂þ…yìþ.

12) a) Solve 
2

2 2
2

2 7 5
d y dy

x x y x x
dx dx

+ − = +  @̄þ$ Ýë«̈ … è̂þ…yìþ.

OR

b) Solve ( ) ( ) 2 2z x y p z x y q x y+ + − = +  @̄þ$ Ýë«̈ … è̂þ…yìþ.
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SECTION - C

[Marks : 20 × 1 = 20]

Instructions to the candidates :

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :

a) Answer all of the following questions.

D “Mìü…¨ {ç³Ô¶ý²Ë$ A°²…sìýMìü çÜÐ@þ*«§é¯éË$ Æ>Ä¶ý$…yìþ.

b) Each question carries 1 mark.

{ç³† {ç³Ô¶ý²Mæü$ 1 Ð@þ*Ææÿ$P.

I. Multiple Choice Questions. Choose the correct answer.

ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜOÆðÿ¯@þ çÜÐ@þ*«§é¯é°² G¯@þ$²Mø…yìþ.ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜOÆðÿ¯@þ çÜÐ@þ*«§é¯é°² G¯@þ$²Mø…yìþ.ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜOÆðÿ¯@þ çÜÐ@þ*«§é¯é°² G¯@þ$²Mø…yìþ.ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜOÆðÿ¯@þ çÜÐ@þ*«§é¯é°² G¯@þ$²Mø…yìþ.ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜOÆðÿ¯@þ çÜÐ@þ*«§é¯é°² G¯@þ$²Mø…yìþ.

13)
1

1

nd x

dx n

+ 
= + 

________.

a) xn+1 b) xn–1

c) xn d) x

14) 2e dx =  ________.

a) e2 b) e2x

c) x d) ex

15) 2

1

cos
dx

x
=  ________.

a) sec x b) tan x

c) sec2 x d) cos2 x
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16) 1sin x dx− =

a) x sin–1 x + C b) 21 Cx− +

c) 1 2sin 1 Cx x x− + − + d) 1 2sin 1 Cx x x− + + +

17)
2

0

a
xe dx =  __________.

a) ( )21
1

2
ae − b)

2

2

ae

c) 2e2a d) 2ea

18) The degree of the equation ( )2
1y xy k y ′ ′= + +  

:

( )2
1y xy k y ′ ′= + +  

 Äñý¬MæüP ™èþÆæÿVæü† :

a) 1 b) 2

c) 3 d) 4

19) The degree of the homogeneous function f(x, y) = xy – y2.

f(x, y) = xy – y2 çÜÐ@þ$çœ*¡Ä¶ý$ {ç³Ðóþ$Ä¶ý$… Äñý¬MæüP ™èþÆæÿVæü† :

a) 2 b) 1

c) 3 d) 0
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20) The condition for exact differential equation is

AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ý… Ä¶ý$§éÆæÿ®… M>Ð@þsê°Mìü °Ä¶ý$Ð@þ$… :

a)
M N

y x

∂ ∂=
∂ ∂ b)

M N

x y

∂ ∂=
∂ ∂

c)
M y

y x

∂ ∂=
∂ ∂ d)

M x

y y

∂ ∂=
∂ ∂

21) d(x2 + y2) = ________.

a) x dx + y dy b) 2(x dx + y dy)

c) x dx – y dy d) 2(x dx – y dy)

22) The particular Integral of (D2 + 1) y = e–2x is

(D2 + 1) y = e–2x Äñý¬MæüP {ç³™óþÅMæü çÜÐ@þ*MæüË° :

a)
21

5
xe−

b)
23

5
xe−

c) e–2x d) 5e–2x
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II. Match the following:

D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:

A      B

23) 2sec x dx a) ( )P x dx
e

24) sec tanx x dx⋅ b) ( )Q x dx
e

25) Integrating factor of ( ) ( )P Q
dy

x y x
dx

+ = c) sec x + C

26) d(x2y) d) tan x + C

27) d(xy2) e) 2xy dx + x2 dy

f) y2 dx + 2xy dy

GGGGG ¼¼¼¼¼

23) 2sec x dx G)  ( )P x dx
e

24) sec tanx x dx⋅ ¼) ( )Q x dx
e

25) ( ) ( )P Q
dy

x y x
dx

+ = Äñý¬MæüP çÜÐ@þ*MæüË @̄þ Væü$×ýMæü… íÜ) sec x + C

26) d(x2y) yìþ) tan x + C

27) d(xy2) C) 2xy dx + x2 dy

G‹œ) y2 dx + 2xy dy
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III. Fill in the Blanks:

RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:

28) Integrating factor of M(x,y)dx + N(x,y)dy, ( )M N
N f x

y x

∂ ∂− =
∂ ∂  is

__________.

M(x,y)dx + N(x,y)dy, ( )M N
N f x

y x

∂ ∂− =
∂ ∂  Äñý¬MæüP çÜÐ@þ*MæüË @̄þ Væü$×ýMæü… _______.

29) Three linearly independent solutions of y''' – 3y' + 2y = 0.

y''' – 3y' + 2y = 0 Äñý¬MæüP 3 HMæüçœ*™èþ çÜÓ™èþ…{™èþ Ýë«§æþ @̄þË$ _______.

30) Particular Integral of (D2 + D + 1)y = x2 is _________.

(D2 + D + 1)y = x2 Äñý¬MæüP {ç³™óþÅMæü çÜÐ@þ*MæüË° _______.

31) sin cos , , 2m nx x dx m n⋅ ≥ =  ________.

32)
2

0

xe dx =  _________.




