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MATHEMATICS-IIB                 Aims Tutorial 

Diff equations Laq Q.No 24 

 

1. Solve (𝒙𝟑 − 𝟑𝒙𝒚𝟐)𝒅𝒙 + (𝟑𝒙𝟐𝒚 − 𝒚𝟑)𝒅𝒚 = 𝟎. 

 

Sol: (𝑥3 − 3𝑥𝑦2)𝑑𝑥 + (3𝑥2𝑦 − 𝑦3)𝑑𝑦 = 0. 

⇨
𝑑𝑦

𝑑𝑥
= −

(𝑥3−3𝑥𝑦2)

(3𝑥2𝑦−𝑦3)
…….. (1) 

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸  

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥
  

 

Eq’n (1) ⇨ 𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= −

𝑥3−3𝑥(𝑣𝑥)2

3𝑥2(𝑣𝑥)−(𝑣𝑥)3 

 

⇨ 𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= −

𝑥3(1−3𝑣2)

𝑥3(3𝑣−𝑣3)
 

 

⇨ 𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= − (

1−3𝑣2

3𝑣−𝑣3
) 

 

⇨ 𝑥
𝑑𝑣

𝑑𝑥
=

−1+3𝑣2

3𝑣−𝑣3 −
𝑣

1
 

 

⇨ 𝑥
𝑑𝑣

𝑑𝑥
=

−1+3𝑣2−3𝑣2+𝑣4

3𝑣−𝑣3  

 

⇨ 𝑥
𝑑𝑣

𝑑𝑥
= (

𝑣4−1

3𝑣−𝑣3
)      

 

⇨ ∫
3𝑣−𝑣3

𝑣4−1
𝑑𝑣 = ∫

1

𝑥
𝑑𝑥 

 

⇨∫
3𝑣−𝑣3

(𝑣−1)(𝑣+1)(𝑣2+1)
𝑑𝑣 = ∫

1

𝑥
𝑑𝑥 

[
1

2(𝑣+1)
+

1

2(𝑣−1)
−

2𝑣

(𝑣2+1)
] 𝑑𝑣 = ∫

1

𝑥
𝑑𝑥   

 

⇨
1

2
log|𝑣 + 1| +

1

2
log|𝑣 − 1| − log|𝑣2 + 1| = log 𝑥 + 𝑙𝑜𝑔𝑐 

 

⇨log |
√𝑣+1√𝑣−1

𝑣2+1
| = log(𝑐𝑥) 

 

⇨
√𝑣+1√𝑣−1

𝑣2+1
=  𝑐𝑥    ⇨

√𝑣2−1

𝑣2+1
=  𝑐𝑥 

⇨⇨
𝑣2−1

(𝑣2+1)2 =  (𝑐𝑥)2 

 

⇨
(𝑦2−𝑥2)

𝑥2    =𝑐2𝑥2 (𝑦2+𝑥2)

𝑥4

2

 

⇨(𝑦2 − 𝑥2)  =(𝑦2 + 𝑥2)2 

Which is required general solution. 

 

 

 

2. Given the solution of   

𝒙𝒔𝒊𝒏𝟐 (
𝒚

𝒙
) 𝒅𝒙 = 𝒚𝒅𝒙 − 𝒙𝒅𝒚 Which passes 

through the point (1, 
𝝅

𝟒
) 

Sol: 

xsin2 (
y

x
) dx = ydx − xdy  

⇨𝑥𝑑𝑦 = 𝑦𝑑𝑥 − 𝑥𝑠𝑖𝑛2(
𝑦

𝑥
)𝑑𝑥 

⇨ 𝑥𝑑𝑦 = [𝑦 − 𝑥𝑠𝑖𝑛2 (
𝑦

𝑥
)] 𝑑𝑥 

⇨ 𝑑𝑦 = [
𝑦

𝑥
−

𝑥𝑠𝑖𝑛2(
𝑦

𝑥
)

𝑥
] 𝑑𝑥 

⇨ 
𝑑𝑦

𝑑𝑥
= [

𝑦

𝑥
− 𝑠𝑖𝑛2 (

𝑦

𝑥
)] … .. 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥
  

 

⇨ 𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
= 𝑣 − 𝑠𝑖𝑛2(𝑣)  

 

⇨ 𝑥
𝑑𝑣

𝑑𝑥
= −𝑠𝑖𝑛2(𝑣)  

 

⇨ ∫
1

𝑠𝑖𝑛2(𝑣)
𝑑𝑣 = − ∫

1

𝑥
𝑑𝑥  

 

⇨ ∫ 𝑐𝑜𝑠𝑒𝑐2𝑣 𝑑𝑣 = − ∫
1

𝑥
𝑑𝑥   

 

⇨ −𝑐𝑜𝑡𝑣 = −𝑙𝑜𝑔𝑥 + 𝑐    

 

⇨ − cot (
𝑦

𝑥
) = −𝑙𝑜𝑔𝑥 + 𝑐   

 

 𝑡ℎ𝑖𝑠 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 Through the point    (1,
𝜋

4
) 

 

⇨ − cot (
π

4
) = −𝑙𝑜𝑔1 + 𝑐  

 

⇨ −1 = 0 + 𝑐 ⇨ 𝑐 = −1  

 

∴ − cot (
𝑦

𝑥
) = −𝑙𝑜𝑔𝑥 − 1   

 

 

 

 

 

By partial 

fraction 

Differential eq’’n 
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3. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 

 
𝒅𝒚

𝒅𝒙
=

𝒙−𝒚+𝟑

𝟐𝒙−𝟐𝒚+𝟓
. 

Sol: 
𝑑𝑦

𝑑𝑥
=

𝑥−𝑦+3

2𝑥−2𝑦+5
 

[
𝑎

𝑎′
=

𝑏

𝑏′
]  

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(2)  

𝑑𝑦

𝑑𝑥
=

𝑥−𝑦+3

2(𝑥−𝑦)+5
 ….. 

𝑙𝑒𝑡 (𝑥 − 𝑦) = 𝑣 ⇨ 1 −
𝑑𝑦

𝑑𝑥
=

𝑑𝑣

𝑑𝑥
  

⇨
𝑑𝑦

𝑑𝑥
= 1 −

𝑑𝑣

𝑑𝑥
 

Now eq’’n (1) becomes 

⇨ 1 −
𝑑𝑣

𝑑𝑥
=

𝑣+3

2𝑣+5
 

 

⇨1 −
𝑣+3

2𝑣+5
=

𝑑𝑣

𝑑𝑥
 

 

⇨
2𝑣+5−𝑣−3

2𝑣+5
=

𝑑𝑣

𝑑𝑥
 

⇨
𝑣+2

2𝑣+5
=

𝑑𝑣

𝑑𝑥
 

⇨∫ 1𝑑𝑥 = ∫
2𝑣+5

𝑣+2
𝑑𝑣 

⇨∫ 1𝑑𝑥 = ∫
2𝑣+4+1

𝑣+2
𝑑𝑣 

⇨∫ 1𝑑𝑥 = ∫
2(𝑣+2)+1

𝑣+2
𝑑𝑣 

⇨∫ 1𝑑𝑥 = ∫ (
2(𝑣+2)

𝑣+2
+

1

𝑣+2
) 𝑑𝑣 

 

⇨∫ 1𝑑𝑥 = ∫ (2 +
1

𝑣+2
) 𝑑𝑣 

⇨𝑥 = 2𝑣 + log(𝑣 + 2) + 𝑐 

⇨ 𝑥 = 2(𝑥 − 𝑦) + log(𝑥 − 𝑦 + 2) + 𝑐  

∴ 𝑥 − 2𝑦 + log(𝑥 − 𝑦 + 2) = 𝑐  

 

4. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 

 (𝟐𝒙 + 𝒚 + 𝟏)𝒅𝒙 + (𝟒𝒙 + 𝟐𝒚 − 𝟏)𝒅𝒚 = 𝟎. 

Sol: 
𝑑𝑦

𝑑𝑥
=

−(2𝑥+𝑦+1)

4𝑥+2𝑦−1
 

[
𝑎

𝑎′
=

𝑏

𝑏′
] 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 −

ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(2)  

𝑑𝑦

𝑑𝑥
=

−(2𝑥+𝑦+1)

4𝑥+2𝑦−1
 …..(1) 

𝑙𝑒𝑡 (2𝑥 + 𝑦) = 𝑣 ⇨ 2 +
𝑑𝑦

𝑑𝑥
=

𝑑𝑣

𝑑𝑥
  

⇨
𝑑𝑦

𝑑𝑥
=

𝑑𝑣

𝑑𝑥
− 2 

Now eq’’n (1) becomes 

⇨ 
𝑑𝑣

𝑑𝑥
− 2 =

−(𝑣+1)

2𝑣−1
 

 

⇨
𝑑𝑣

𝑑𝑥
=

−𝑣−1

2𝑣−1
+ 2 

 

⇨
𝑑𝑣

𝑑𝑥
=

−𝑣−1+4𝑣−2

2𝑣−1
 

⇨
𝑑𝑣

𝑑𝑥
=

3𝑣−3

2𝑣−1
 

⇨∫
2𝑣−1

𝑣−1
𝑑𝑣 = ∫ 3𝑑𝑥 

⇨∫
2(𝑣−1)+1

𝑣−1
𝑑𝑣 = ∫ 3𝑑𝑥 

⇨∫ (
2(𝑣−1)

𝑣−1
+

1

𝑣−1
) 𝑑𝑣 = ∫ 3𝑑𝑥 

 

⇨∫ 3𝑑𝑥 = ∫ (2 +
1

𝑣−1
) 𝑑𝑣 

⇨3𝑥 = 2𝑣 + log(𝑣 − 1) + 𝑐 

⇨ 3𝑥 = 2(2𝑥 + 𝑦) + log(2𝑥 + 𝑦 − 1) + 𝑐  

⇨ 3𝑥 = 4𝑥 + 2𝑦 + log(2𝑥 + 𝑦 − 1) + 𝑐  

∴ 𝑥 + 2𝑦 + log(2𝑥 + 𝑦 − 1) = 𝑐  
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5. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝟐𝒙+𝒚+𝟑

𝟐𝒚+𝒙+𝟏
. 

Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞′′𝑛
𝑑𝑦

𝑑𝑥
=

2𝑥+𝑦+3

2𝑦+𝑥+1
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚 = 𝒀 + 𝒌  

 
𝑑𝑦

𝑑𝑥
=

2𝑥+𝑦+3

2𝑦+𝑥+1
  

⇨
𝑑𝑌

𝑑𝑋
=

2(𝑋+ℎ)+(𝑌+𝑘)+3

2(𝑌+𝑘)+(𝑋+ℎ)+1
  

 

⇨
𝑑𝑌

𝑑𝑋
=

2𝑋+𝑌+(2ℎ+𝑘+3)

𝑋+2𝑌+(ℎ+2𝑘+1)
… (∗)  

𝑛𝑜𝑤 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  

 

 2ℎ + 𝑘 + 3 = 0 … (1) 

𝑎𝑛𝑑  

ℎ + 2𝑘 + 1 = 0 … (2)   

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

2    1    3    2 

1    2    1    1 

(ℎ, 𝑘) = [
1−6

4−1
,

3−2

4−1
] = [−

5

3
,

1

3
]  

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
𝑑𝑌

𝑑𝑋
=

2𝑋+𝑌

𝑋+2𝑌
  is a homogeneous equation. 

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
𝑑𝑌

𝑑𝑋
= 𝑉 +

𝑋𝑑𝑉

𝑑𝑋
   

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

2𝑋+𝑉𝑋

𝑋+2𝑉𝑋
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

𝑋(2+𝑉)

𝑋(1+2𝑉)
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

(2+𝑉)

(1+2𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

(2+𝑉)

(1+2𝑉)
−

𝑉

1
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

2+𝑉−𝑉−2𝑉2

(1+2𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

2−2𝑉2

(1+2𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

2(1−𝑉2)

(1+2𝑉)
 

⇨[−
1

2(1+𝑉)
+

3

2(1−𝑉)
] 𝑑𝑉 = 2

𝑑𝑋

𝑋
 

⇨ −
1

2
∫

1

(1+𝑉)
𝑑𝑉 +

3

2
∫

1

(1−𝑉)
𝑑𝑉 = 2 ∫

1

𝑋
𝑑𝑋  

⇨ −
1

2
log|1 + 𝑉| −

3

2
log|1 − 𝑉| =

2 log 𝑋 + log 𝐶  

⇨ log|1 + 𝑉| + 3 log|1 − 𝑉| = −4 log 𝑋 +

log 𝐶  

⇨ log(1 + 𝑉)(1 − 𝑉)3 = log(𝐶/𝑋4)    

⇨(1 + 𝑉)(1 − 𝑉)3 =
𝐶

𝑋4   {V= 
𝑌

𝑋
   } 

⇨(1 +
𝑌

𝑋
) (1 −

𝑌

𝑋
)

3

=
𝐶

𝑋4    

⇨
(𝑋+𝑌)(𝑋−𝑌)3

𝑋4 =
𝐶

𝑋4    

⇨(𝑋 + 𝑌)(𝑋 − 𝑌)3 = 𝐶   

(ℎ, 𝑘) = [−
5

3
,

1

3
]  𝑋 = 𝑥 +

5

3
, 𝑌 = 𝑦 −

1

3
 

⇨(𝑥 +
5

3
+ 𝑦 −

1

3
) (𝑥 +

5

3
− 𝑦 +

1

3
)

3

= 𝐶   

⇨(𝑥 + 𝑦 +
4

3
) (𝑥 − 𝑦 + 2)3 = 𝐶   

 

(3𝑥 + 3𝑦 + 4)(𝑥 + −𝑦 + 2)3 = 3𝐶    

This is the required solution. 
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6. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝟑𝒚−𝟕𝒙+𝟕

𝟑𝒙−𝟕𝒚−𝟑
. 

Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞′′𝑛
𝑑𝑦

𝑑𝑥
=

3𝑦−7𝑥+7

3𝑥−7𝑦−3
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚 = 𝒀 + 𝒌  

 
𝑑𝑦

𝑑𝑥
=

3𝑦−7𝑥+7

3𝑥−7𝑦−3
  

⇨
𝑑𝑌

𝑑𝑋
=

3(𝑌+𝑘)−7(𝑋+ℎ)+7

3(𝑋+ℎ)−7(𝑌+𝑘)−3
  

 

⇨
𝑑𝑌

𝑑𝑋
=

−7𝑋+3𝑌+(−7ℎ+3𝑘+7)

3𝑋−7𝑌+(3ℎ−7𝑘−3)
… (∗)  

𝑛𝑜𝑤 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  

 

 −7ℎ + 3𝑘 + 7 = 0 … (1) 

𝑎𝑛𝑑  

3ℎ − 7𝑘 − 3 = 0 … (2)   

 

 

 

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

-7    3    7    -7 

3    -7    -3    3 

(ℎ, 𝑘) = [
−9+49

49−9
,

21−21

49−9
] = [1,0]  

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
𝑑𝑌

𝑑𝑋
=

−7𝑋+3𝑌

3𝑋−7𝑌
  is a homogeneous equation. 

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
𝑑𝑌

𝑑𝑋
= 𝑉 +

𝑋𝑑𝑉

𝑑𝑋
   

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

−7𝑋+3𝑉𝑋

3𝑋−7𝑉𝑋
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

𝑋(−7+3𝑉)

𝑋(3−7𝑉)
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

(−7+3𝑉)

(3−7𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

(−7+3𝑉)

(3−7𝑉)
−

𝑉

1
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

−7+3𝑉−3𝑉+7𝑉2

(3−7𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

−7+7𝑉2

3−7𝑉
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

−7(𝑉2−1)

3−7𝑉
 

⇨∫
3−7𝑉

𝑉2−1
𝑑𝑉 = −7

𝑑𝑋

𝑋
 

⇨[−
1

2(1+𝑉)
+

3

2(1−𝑉)
] 𝑑𝑉 = −7

𝑑𝑋

𝑋
 

⇨ −
1

2
∫

1

(1+𝑉)
𝑑𝑉 +

3

2
∫

1

(1−𝑉)
𝑑𝑉 = 2 ∫

1

𝑋
𝑑𝑋  

⇨ −
1

2
log|1 + 𝑉| −

3

2
log|1 − 𝑉| =

2 log 𝑋 + log 𝐶  

⇨ log|1 + 𝑉| + 3 log|1 − 𝑉| = −4 log 𝑋 +

log 𝐶  

⇨ log(1 + 𝑉)(1 − 𝑉)3 = log(𝐶/𝑋4)    

⇨(1 + 𝑉)(1 − 𝑉)3 =
𝐶

𝑋4   {V= 
𝑌

𝑋
   } 

⇨(1 +
𝑌

𝑋
) (1 −

𝑌

𝑋
)

3

=
𝐶

𝑋4    

⇨
(𝑋+𝑌)(𝑋−𝑌)3

𝑋4 =
𝐶

𝑋4    

⇨(𝑋 + 𝑌)(𝑋 − 𝑌)3 = 𝐶   

(ℎ, 𝑘) = [−
5

3
,

1

3
]  𝑋 = 𝑥 +

5

3
, 𝑌 = 𝑦 −

1

3
 

⇨(𝑥 +
5

3
+ 𝑦 −

1

3
) (𝑥 +

5

3
− 𝑦 +

1

3
)

3

= 𝐶   

(3𝑥 + 3𝑦 + 4)(𝑥 + −𝑦 + 2)3 = 3𝐶    

This is the required solution. 
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7. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 
𝑑𝑦

𝑑𝑥
=

𝑥+2𝑦+3

2𝑥+3𝑦+4
  

 Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞′′𝑛
𝑑𝑦

𝑑𝑥
=

𝑥+2𝑦+3

2𝑥+3𝑦+4
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚 = 𝒀 + 𝒌  

 
𝑑𝑦

𝑑𝑥
=

𝑥+2𝑦+3

2𝑥+3𝑦+4
  

⇨
𝑑𝑌

𝑑𝑋
=

(𝑋+ℎ)+2(𝑌+𝑘)+3

2(𝑋+ℎ)+(𝑌+𝑘)+4
  

 

⇨
𝑑𝑌

𝑑𝑋
=

𝑋+2𝑌+(ℎ+2𝑘+3)

2𝑋+3𝑌+(2ℎ+3𝑘+4)
… (∗)  

𝑛𝑜𝑤 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  

 

ℎ + 2𝑘 + 3 = 0 … (1)  

𝑎𝑛𝑑  

2ℎ + 3𝑘 + 4 = 0 … (2)   

 

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

1    2    3    1 

2    3    4    2 

(ℎ, 𝑘) = [
8−9

3−4
,

6−4

3−4
] = [1, −2]  

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
𝑑𝑌

𝑑𝑋
=

𝑋+2𝑌

2𝑋+3𝑌
  is a homogeneous equation. 

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
𝑑𝑌

𝑑𝑋
= 𝑉 +

𝑋𝑑𝑉

𝑑𝑋
   

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

𝑋+2𝑉𝑋

2𝑋+3𝑉𝑋
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

𝑋(1+2𝑉)

𝑋(2+3𝑉)
 

⇨𝑉 +
𝑋𝑑𝑉

𝑑𝑋
=

(1+2𝑉)

(2+3𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

(1+2𝑉)

(2+3𝑉)
−

𝑉

1
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

1+2𝑉−2𝑉−3𝑉2

(2+3𝑉)
 

⇨
𝑋𝑑𝑉

𝑑𝑋
=

1−3𝑉2

2+3𝑉
 

⇨∫
2+3𝑉

1−3𝑉2 𝑑𝑉 =
𝑑𝑋

𝑋
 

⇨[
2

1−3𝑉2 +
3𝑉

1−3𝑉2
] 𝑑𝑉 =

𝑑𝑋

𝑋
 

⇨
2

3
∫

1

[
1

√3
]

2
−𝑉2

𝑑𝑉 −
1

2
∫

6𝑉

1−3𝑉2 𝑑𝑉 = ∫
1

𝑋
𝑑𝑋   

⇨
2

3
.

1

2(
1

√3
)

log |

1

√3
+𝑉

1

√3
−𝑉

| −
1

2
log|1 − 3𝑉2| =

log 𝐶𝑋  

⇨
1

(√3)
log |

1+√3𝑉

1−√3𝑉
| −

1

2
log|1 − 3𝑉2|   =

log 𝐶𝑋  

⇨
1

(√3)
log |

1+√3(
𝑌

𝑋
)

1−√3(
𝑌

𝑋
)
| −

1

2
log |1 − 3 (

𝑌

𝑋
)

2
| = log 𝐶𝑋  

⇨
1

(√3)
log |

𝑋+√3𝑌

𝑋−√3𝑌
| −

1

2
log |

𝑋2−3𝑌2

𝑋2
| = log 𝐶𝑋  

𝑿 = 𝒙 + 𝟏 𝒂𝒏𝒅𝒀 = 𝒚 + 𝟐  

⇨
1

(√3)
log |

𝑥+1 +√3(𝑦−2 )
𝑥+1 −√3(𝑦−2)

| −
1

2
log |

(𝑥+1)2−3(𝑦−2)2

(𝑥+1)2
| =

log 𝐶𝑋  
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