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1 (b)

 Since,                𝑓′′(𝑥) = 6(𝑥 ― 1)⇒                        𝑓′(𝑥) = 3(𝑥 ― 1)2 +𝑐       [integrating]                  …(i)

Also, at the point (2,1) the tangent to graph is 𝑦 = 3𝑥 ― 5

Slope of tangent=3⇒                   𝑓′(2) = 3

               3(2 ― 1)2 +𝑐 = 3                                [from eq. (i)]⇒                           3 + 𝑐 = 3⇒                                  𝑐 = 0

From Eq. (i),

                       𝑓′(𝑥) = 3(𝑥 ― 1)2⇒                    𝑓(𝑥) = (𝑥 ― 1)2 +𝑘                  [integrating]           …(ii)

Since, it passes through (2,1)∴                  1 = (2 ― 1)2 +𝑘   ⇒𝑘 = 0

Hence, equation of function is

                          𝑓(𝑥) = (𝑥 ― 1)2

2 (b)∵  log ( 
𝑑𝑦𝑑𝑥) = 𝑎𝑥 + 𝑏𝑦⇒ 

𝑑𝑦𝑑𝑥 = 𝑒𝑎𝑥+𝑏𝑦 = 𝑒𝑎𝑥𝑒𝑏𝑦⇒𝑒―𝑏𝑦𝑑𝑦 = 𝑒𝑎𝑥𝑑𝑥
On integrating both sides, we get𝑒―𝑏𝑦𝑑𝑦 = 𝑒𝑎𝑥𝑑𝑥⇒ 

𝑒―𝑏𝑦―𝑏 =
𝑒𝑎𝑥𝑎 + 𝑐

3 (d)𝑦 + 4𝑥 + 1 = 𝑉 is the suitable substitution∵  
𝑑𝑦𝑑𝑥 = 𝑓(𝑎𝑥 + 𝑏𝑦 + 𝑐) is

Topic :-DIFFERENTIAL EQUATIONS

SOLUTIONS

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



Solvable for substituting𝑎𝑥 + 𝑏𝑦 + 𝑐 = 𝑉
4 (b)

 Given,    
𝑑𝑦𝑑𝑥 =

(1 + 𝑦2)𝑥𝑦(1 + 𝑥2)⇒           ∫ 2𝑦
1 + 𝑦2

𝑑𝑦 = ∫ 2𝑥
1 + 𝑥2

𝑑𝑥⇒          log(1 + 𝑦2) = log(1 + 𝑥2) + log𝑘⇒             (1 + 𝑦2) = (1 + 𝑥2)𝑘
This equation represents a family of hyperbola.

5 (c)

 The equation of the family of circles of radius 𝑟 is

              (𝑥 ― 𝑎)2 + (𝑦 ― 𝑏)2 = 𝑟2…..(i)

Where 𝑎 and 𝑏 are arbitrary constants⇒          2(𝑥 ― 𝑎) +2(𝑦 ― 𝑏)
𝑑𝑦𝑑𝑥 = 0⇒          (𝑥 ― 𝑎) + (𝑦 ― 𝑏) 

𝑑𝑦𝑑𝑥 = 0             …(ii)⇒             1 + (𝑦 ― 𝑏)
𝑑2𝑦𝑑𝑥2 + (𝑑𝑦𝑑𝑥)2

= 0

⇒               (𝑦 ― 𝑏) = ― 1 + (𝑑𝑦𝑑𝑥)2

𝑑2𝑦𝑑𝑥2

                      …(iii)

From eq. (ii),

                   (𝑥 ― 𝑎) =
[1 + (𝑑𝑦𝑑𝑥)2] 

𝑑𝑦𝑑𝑥𝑑2𝑦𝑑𝑥2

                    …(iv)

On putting the value of (𝑦 ― 𝑏) and (𝑥 ― 𝑎), in eq. (i), we get

[1 + (𝑑𝑦𝑑𝑥)
2

] (𝑑𝑦𝑑𝑥)
2

(𝑑2𝑦𝑑𝑥2)
2

+

[1 + (𝑑𝑦𝑑𝑥)
2

]
2

(𝑑2𝑦𝑑𝑥2)
2

= 𝑟2

⇒                      [1 + (𝑑𝑦𝑑𝑥)2]
3

= 𝑟2[𝑑2𝑦𝑑𝑥2]
2

6 (b)

 Given,

Focus 𝑆 = (0,0) let 𝑃(𝑥,𝑦) be any point on the parabola,

Since, 𝑆𝑃2 = 𝑃𝑀2⇒              (𝑥 ― 0)2 + (𝑦 ― 0)2 = (𝑥 + 𝑎)2⇒                                𝑦2 = 2𝑎𝑥 + 𝑎2                            …(i)⇒            2𝑦 
𝑑𝑦𝑑𝑥 = 2𝑎                                                      …(ii)

From Eqs. (i) and (ii), we get
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               𝑦2 = 2𝑦 
𝑑𝑦𝑑𝑥.𝑥 + (𝑦 

𝑑𝑦𝑑𝑥)2⇒          𝑦2(𝑑𝑦𝑑𝑥)2
+2𝑥𝑦 

𝑑𝑦𝑑𝑥 = 𝑦2⇒           ―𝑦(𝑑𝑦𝑑𝑥)2
= 2𝑥  

𝑑𝑦𝑑𝑥 ―𝑦
7 (b)

 Given,    
𝑑𝑥𝑥 =

𝑦𝑑𝑦
1 + 𝑦2⇒          log𝑥 =

1

2
log(1 + 𝑦2) + log 𝑐⇒             𝑥 = 𝑐 1 + 𝑦2

But it passes through (1,0), so we get 𝑐 = 1∴   Solution is  𝑥2 ― 𝑦2 = 1

8 (d)

Given that, 
𝑑𝑦𝑑𝑥 =

𝑥2𝑦 + 1⇒(𝑦 + 1)𝑑𝑦 = 𝑥2𝑑𝑥⇒ 𝑦2

2
+ 𝑦 =

𝑥2

3
+ 𝑐

This curve passes through the point (3, 2).

2 + 2 = 9 + 𝑐⇒𝑐 = ―5∴  Required curve is 
𝑦2

2
+𝑦 =

𝑥3

3
―5

9 (a)

Given,    
𝑑𝑦𝑑𝑥 =

𝑦 ― 1𝑥2 + 𝑥⇒         ∫ (1𝑥 ― 1𝑥 + 1
)𝑑𝑥 = ∫ 1𝑦 ― 1

 𝑑𝑦⇒          log𝑥 ― log(𝑥 + 1) = log(𝑦 ― 1) + log 𝑐⇒              
𝑥𝑥 + 1 = (𝑦 ― 1)𝑐                                                   …(i)

Since, this curve passes through  (1,0)𝑐 = ― 1

2∴    From Eq. (i)    2𝑥 + (𝑦 ― 1)(𝑥 + !) = 0

10 (a)

 Given,     
𝑑𝑦𝑑𝑡 ― ( 1

1 + 𝑡)𝑦 =
1

(1 + 𝑡)   and  𝑦(0) = ―1∴          𝐼𝐹 = 𝑒∫―( 𝑡
1+𝑡)𝑑𝑡 = 𝑒―∫ (1― 1

1+𝑡)𝑑𝑡
                 𝑒―𝑡+log(1+𝑡) = 𝑒―𝑡(1 + 𝑡)∴    Required solution is,

            𝑦𝑒―𝑡(1 + 𝑡) = ∫ 1

1 + 𝑡 𝑒―𝑡 (1 + 𝑡)𝑑𝑡 + 𝑐
                                    = ∫ 𝑒―𝑡 𝑑𝑡 + 𝑐⇒𝑦𝑒―1(1 + 𝑡) = ― 𝑒―1 + 𝑐
Since,    𝑦(0) = ―1
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⇒               𝑐 = 0

 ∴                𝑦 = ― 1

(1 + 𝑡)⇒               𝑦(1) = ― 1

2

11 (a)

Given curve is 𝑦 = 𝑥2

For this curve there is only one tangent line ie,

                    𝑥-axis (𝑦 = 0)∴                   
𝑑𝑦𝑑𝑥 = 0

Hence, order is 1.

12 (c)

 Given,    𝑥2 + 𝑦2 ―2𝑎𝑦 = 0                               ….(i)⇒           2𝑥 + 2𝑦𝑦′ ―2𝑎𝑦′ = 0⇒            
2𝑥 + 2𝑦𝑦′𝑦′ = 2𝑎                                             …(ii)∴  From Eq. (i)

                2𝑎 =
𝑥2 + 𝑦2𝑦⇒           

2𝑥 + 2𝑦𝑦′𝑦′ =
𝑥2 + 𝑦2𝑦                                     [from Eq. (ii)]⇒          (𝑥2 ― 𝑦2)𝑦′ = 2𝑥𝑦

13 (a)∵  
𝑑𝑦𝑑𝑥 + 1 = cosec (𝑥 + 𝑦)

Let  𝑥 + 𝑦 = 𝑡
and 1 +

𝑑𝑦𝑑𝑥 =
𝑑𝑡𝑑𝑥⇒ 

𝑑𝑡
cosec 𝑡 = 𝑑𝑥∴  sin 𝑡 𝑑𝑡 = 𝑑𝑥⇒ ― cos 𝑡 = 𝑥 ― 𝑐⇒ cos(𝑥 + 𝑦) + 𝑥 = 𝑐

14 (b)

 Given,     
𝑦
4

 𝑑𝑦 = ― 𝑥
9
𝑑𝑥⇒           

𝑦2

4.2
= ― 𝑥2

9.2
+

𝑐
2⇒          

𝑦2

4
+

𝑥2

9
= 𝑐

15 (b)

The differential equation of the rectangular hyperbola 𝑥𝑦 = 𝑐2 is𝑦 + 𝑥 𝑑𝑦𝑑𝑥 = 0 ⇒𝑥 
𝑑𝑦𝑑𝑥 = ―𝑦

16 (c)
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 Given,    log (𝑑𝑦𝑑𝑥) = 3𝑥 + 4𝑦⇒             
𝑑𝑦𝑑𝑥 = 𝑒3𝑥 𝑒4𝑦⇒            𝑒―4𝑦 𝑑𝑦 = 𝑒3𝑥 𝑑𝑥

On integrating both sides, we get

                
𝑒―4𝑦―4

=
𝑒3𝑥
3

+𝑐
At               𝑥 = 0, 𝑦 = 0

               ― 1

4
=

1

3
+ 𝑐⇒              𝑐 = ― 7

12∴  Solution is

              
𝑒―4𝑦―4

=
𝑒3𝑥
3

― 7

12⇒           4𝑒3𝑥 +3𝑒―4𝑦 = 7

17 (b)

Given differential equation is𝑑2𝑦𝑑𝑥2
= 2  ⇒ 

𝑑𝑦𝑑𝑥 = 2𝑥 + 𝑎⇒𝑦 = 𝑥2 + 𝑎𝑥 + 𝑏∴  It represents a parabola whose axis is parallel to 𝑦-axis.

18 (b)

 Given,            
𝑑𝑦𝑑𝑥 = (𝑦𝑥)[log (𝑦𝑥) + 1] 

Put            
𝑦𝑥 = 𝑡⇒               𝑦 = 𝑥𝑡⇒              
𝑑𝑦𝑑𝑥 = 𝑡 + 𝑥 

𝑑𝑡𝑑𝑥∴           𝑡 + 𝑥 
𝑑𝑡𝑑𝑥 = 𝑡(log 𝑡 + 1)⇒         

1𝑡 log 𝑡𝑑𝑡 =
𝑑𝑥𝑥⇒          log( log 𝑡 ) = log𝑥 + log 𝑐              [integrating]⇒             log (𝑦𝑥) = 𝑐𝑥

19 (a)

 Given,    
𝑑𝑦𝑑𝑥 =

― 𝑦2𝑥2 ― 𝑥𝑦 + 𝑦2

Put    𝑦 = 𝑣𝑥⇒       
𝑑𝑦𝑑𝑥 = 𝑣 + 𝑥  

𝑑𝑣𝑑𝑥∴        𝑣 + 𝑥   
𝑑𝑣𝑑𝑥 =

― 𝑣2𝑣2 ― 𝑣 + 1

                𝑥  
𝑑𝑣𝑑𝑥 =

― 𝑣3 ― 𝑣𝑣2 ― 𝑣 + 1
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⇒       
(𝑣2 ― 𝑣 + 1)― 𝑣3 ― 𝑣  𝑑𝑣 =

1𝑥 𝑑𝑥⇒        
― (𝑣2 + 1) + 𝑣𝑣(𝑣2 + 1)

 𝑑𝑣 =
1𝑥 𝑑𝑥⇒            ∫ ― 1𝑣𝑑𝑣 + ∫ 1𝑣2 + 1
𝑑𝑣 = ∫ 1𝑥 𝑑𝑥⇒            ― log𝑣 + tan―1𝑣 = log𝑥 +𝑐⇒                          tan―1𝑣 = log𝑥𝑣 +𝑐⇒                          tan―1 (𝑦𝑥) = log𝑦 +𝑐

20 (a)

 Given,     
𝑑2𝑦𝑑𝑥2(𝑥2 + 1) = 2𝑥 

𝑑𝑦𝑑𝑥⇒            

𝑑2𝑦𝑑𝑥2𝑑𝑦𝑑𝑥 =
2𝑥𝑥2 + 1

On integrating both sides, we get

             log
𝑑𝑦𝑑𝑥 = log(𝑥2 + 1) + log 𝑐⇒            

𝑑𝑦𝑑𝑥 = 𝑐(𝑥2 +1)                               …(i)

As at 𝑥 = 0,  
𝑑𝑦𝑑𝑥 = 3∴            3 = 𝑐(0 + 1)⇒               𝑐 = 3∴   From Eq. (i),

                
𝑑𝑦𝑑𝑥 = 3(𝑥2 +1)⇒            𝑑𝑦 = 3(𝑥2 + 1)𝑑𝑥

Again, integrating both sides, we get

             𝑦 = 3(𝑥3

3
+ 𝑥) + 𝑐1

At point (0,1)

            1 = 3(0 + 0) + 𝑐1⇒𝑐1 = 1∴       𝑦 = 3(𝑥3

3
+ 𝑥) +1⇒     𝑦 = 𝑥3 +3𝑥 + 1
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