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1 (d)

Given that, 
𝑑𝑦𝑑𝑥 +𝑦= 𝑒―𝑥

It is a linear differential equation, comparing with the standard equation𝑑𝑦𝑑𝑥 + 𝑃𝑦= 𝑄⇒𝑃= 1, 𝑄= 𝑒―𝑥∴ IF = 𝑒∫𝑃 𝑑𝑥 = 𝑒𝑥∴  Required solution is𝑦𝑒𝑥 = 𝑒―𝑥 𝑒𝑥 𝑑𝑥+ 𝑐= 1 𝑑𝑥+ 𝑐⇒𝑦𝑒𝑥 = 𝑥+ 𝑐
At 𝑥= 0, 𝑦= 0 ∴ 𝑐= 0

Hence, the required solution is𝑦𝑒𝑥 = 𝑥 ⇒𝑦= 𝑥𝑒―𝑥
2 (c)

Given,     
𝑑𝑦𝑑𝑥 = 2 

𝑦𝑥                                ( ∴ 𝑦=𝑚𝑥)⇒            ∫ 𝑑𝑦𝑦 = 2∫ 𝑑𝑥𝑥⇒            log𝑦= 2log𝑥+ log 𝑐⇒                𝑦= 𝑐𝑥2

Which represent a parabola of the form

                   𝑥2 = 4𝑎𝑦
3 (d)

 Given,    
𝑑𝑦𝑑𝑥 +

2𝑥 𝑦= 𝑥∴    Integrating factor =𝑒∫ 2𝑥 𝑑𝑥
= 𝑥2∴  Required solution is

             𝑦.𝑥2 = ∫ 𝑥3 𝑑𝑥=
𝑥4

4
+
𝑐
4∴           𝑦=

𝑥4 + 𝑐
4𝑥2
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4 (a)

We have,𝑦 
𝑑𝑦𝑑𝑥 = 𝑥 ― 1⇒𝑦 𝑑𝑦= (𝑥 ― 1)𝑑𝑥⇒ 𝑦2

2
=
𝑥2

2
― 𝑥+ 𝐶

For 𝑥= 1, we have 𝑦= 1∴ 1

2
=

1

2
― 1 + 𝐶⇒𝐶= 1

Hence, 
𝑦2

2
=
𝑥2

2
―𝑥+ 1⇒𝑦2 = 𝑥2―2𝑥+ 2

5 (a)

 Equation of line whose slope is equal to y intercept, is

              𝑦= 𝑐𝑥+ 𝑐= 𝑐(𝑥+ 1)⇒           
𝑑𝑦𝑑𝑥 = 𝑐∴             
𝑑𝑦𝑑𝑥 =

𝑦𝑥+ 1⇒         (𝑥+ 1)
𝑑𝑦𝑑𝑥 ―𝑦= 0

6 (b)

Given that, 𝑥2𝑦 ― 𝑥3 
𝑑𝑦𝑑𝑥 = 𝑦4cos𝑥

i.e.,                𝑥3𝑑𝑦𝑑𝑥 ― 𝑥2𝑦=― 𝑦4cos𝑥
on dividing by –𝑦4𝑥3, we get

          ― 1𝑦4  
𝑑𝑦𝑑𝑥 +

1𝑦3.
1𝑥 =

1𝑥3cos𝑥
Put     

1𝑦3 = 𝑉
⇒                ― 1𝑦4 

𝑑𝑦𝑑𝑥 =
1

3

𝑑𝑉𝑑𝑥∴              
1

3
  
𝑑𝑉𝑑𝑥 +

1𝑥𝑉=
1𝑥3cos𝑥

⇒            
𝑑𝑉𝑑𝑥 +

3𝑥 𝑉=
3𝑥3cos𝑥

Which is linear in 𝑉.∴               𝐼𝐹= 𝑒∫ 3𝑥 𝑑𝑥
= 𝑒3 log𝑥 = 𝑥3

So, the solution is

                𝑥3𝑉= ∫ 𝑥3. 
3𝑥3cos𝑥 𝑑𝑥+ 𝑐
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                         = 3sin𝑥+𝑐
⇒           

𝑥3𝑦3 = 3sin𝑥+𝑐
Putting 𝑥= 0, 𝑦= 1, we get 𝑐= 0

Hence, the solution is 𝑥3 = 3𝑦3sin𝑥
7 (d)∵  Equation of normal at 𝑃(1, 1) is𝑎𝑦+ 𝑥= 𝑎+ 1               (given)∵  Slope of normal at (1, 1) =― 1𝑎∴  Slope of tangent at (1, 1) = 𝑎     ...(i)

Also, given 
𝑑𝑦𝑑𝑥 ∝ 𝑦⇒ 

𝑑𝑦𝑑𝑥 = 𝑘𝑦𝑑𝑦𝑑𝑥|
(1,1)

= 𝑘= 𝑎  [from Eq. (i)]

Then, 
𝑑𝑦𝑑𝑥 = 𝑎𝑦⇒ 𝑑𝑦𝑦 = 𝑎 𝑑𝑥⇒ In|𝑦| = 𝑎𝑥+ 𝑐∵  It is passing through (1,1), then 𝑐=―𝑎⇒In|𝑦| = 𝑎(𝑥 ― 1)⇒|𝑦| = 𝑒𝑎(𝑥―1)

8 (a)

Given,    
𝑑𝑦𝑑𝑥 +1 = 𝑒𝑥+𝑦

Put             𝑥+ 𝑦= 𝑧⇒          1 +
𝑑𝑦𝑑𝑥 =

𝑑𝑧𝑑𝑥∴                 
𝑑𝑧𝑑𝑥 = 𝑒𝑧⇒          ∫ 𝑒―𝑧𝑑𝑧= ∫ 𝑑𝑥⇒            ― 𝑒―𝑧 = 𝑥+ 𝑐⇒         𝑥+  𝑒―(𝑥+𝑦) +𝑐= 0 

9 (a)

The given equation can be written as

(𝑑𝑥𝑥 ― 𝑑𝑦𝑦 ) +
(𝑥2𝑑𝑦 ― 𝑦2𝑑𝑥)

(𝑥 ― 𝑦)2
= 0

⇒ (𝑑𝑥𝑥 ― 𝑑𝑦𝑦 ) +

(𝑑𝑦𝑦2
― 𝑑𝑥𝑥2)

(1𝑦 ― 1𝑥)
2

= 0
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⇒ (𝑑𝑥𝑥 ― 𝑑𝑦𝑦 ) +

𝑑𝑦𝑦2
― 𝑑𝑥𝑥2

(1𝑥 ― 1𝑦)
2

= 0

On integrating both sides, we get

In |𝑥|― In |𝑦|― 1

(1𝑥 ― 1𝑦) = 𝑐⇒ In |𝑥𝑦|― 𝑥𝑦(𝑦 ― 𝑥) = 𝑐⇒ In |𝑥𝑦| +
𝑥𝑦(𝑥 ― 𝑦) = 𝑐

10 (a)

We have, 𝑒𝑑𝑦/𝑑𝑥 = 𝑥⇒ 𝑑𝑦𝑑𝑥 = log𝑥∴  Degree is 1.

11 (a)

Given differential equation can be rewritten as

             [1 + (𝑑𝑦𝑑𝑥)2]
3

4
×12

= (𝑑2𝑦𝑑𝑥2)
1

3
×12

 ⇒            [1 + (𝑑𝑦𝑑𝑥)2]
9

= (𝑑2𝑦𝑑𝑥2)
4

Here, we see that order of highest derivative is 2 and degree is 4.

12 (c)

We have,

tan―1𝑥 + tan―1𝑦 = 𝐶
Differentiating w.r.t. to 𝑥, we get

1

1 + 𝑥2
+

1

1 + 𝑦2

𝑑𝑦𝑑𝑥 = 0⇒(1 + 𝑥2)𝑑𝑦+ (1 + 𝑦2)𝑑𝑥= 0,

which is the required differential equation

13 (d)

Given that, 
𝑑𝑦𝑑𝑥 = 1 + 𝑥+ 𝑦2 +𝑥𝑦2

This can be rewritten as, we get𝑑𝑦
1 + 𝑦2

= (1 + 𝑥)𝑑𝑥
On integrating both sides, we get𝑑𝑦

1 + 𝑦2
= (1 + 𝑥)𝑑𝑥

⇒ tan―1𝑦= 𝑥+
𝑥2

2
+ 𝑐
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At 𝑥= 0, 𝑦= 0⇒0= 0 + 0 + 𝑐 ⇒𝑐= 0∴ tan―1𝑦= 𝑥+
𝑥2

2
⇒𝑦= tan ( 𝑥+

𝑥2

2
 )

15 (b)𝑑𝑦𝑑𝑥 =― (cos𝑥 ― sin𝑥
sin𝑥+ cos𝑥)⇒𝑑𝑦=― (cos𝑥 ― sin𝑥

sin𝑥+ cos𝑥)𝑑𝑥
On integrating both sides, we get𝑦=― log( sin𝑥+ cos𝑥)+ log 𝑐⇒𝑦= log ( 

𝑐
sin𝑥+ cos𝑥  )⇒𝑒𝑦 =
𝑐

sin𝑥+ cos𝑥⇒𝑒𝑦(sin𝑥+ cos𝑥) = 𝑐 
16 (a)

Given,       
𝑥  𝑑𝑦 ― 𝑦  𝑑𝑥𝑦2 = 𝑑𝑦⇒             𝑑(𝑥𝑦) =―𝑑𝑦⇒                
𝑥𝑦 =―𝑦+ 𝑐                                      [integrating]

As              𝑦(1) = 1  ⇒𝑐= 2∴                 
𝑥𝑦 +𝑦= 2

Again, for 𝑥=―3

                            ―3 + 𝑦2 = 2𝑦⇒                 (𝑦+ 1)(𝑦 ― 3) = 0

Also,                          𝑦> 0⇒                                  𝑦= 3                             [neglecting 𝑦=―1]

17 (a)

Given equation is, 
𝑑𝑦𝑑𝑥 =

𝑦𝑥 +
ϕ (𝑦𝑥)ϕ′(𝑦𝑥)      ...(i)

Put 𝑦= 𝑣𝑥 ⇒ 
𝑑𝑦𝑑𝑥 = 𝑣+ 𝑥𝑑𝑣𝑑𝑥

Now, Eq. (i) becomes𝑣+ 𝑥 𝑑𝑣𝑑𝑥 = 𝑣+
ϕ(𝑣)ϕ′(𝑣)⇒ 

ϕ′(𝑣)ϕ(𝑣) 𝑑𝑣=
𝑑𝑥𝑥

On integrating both sides, we getϕ′(𝑣)ϕ(𝑣) 𝑑𝑣=
1𝑥 𝑑𝑥
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⇒ logϕ(𝑣) = log𝑥+ log𝑘⇒ logϕ(𝑣) = log𝑥𝑘⇒ ϕ(𝑣) = 𝑘𝑥 ⇒ ϕ (
𝑦𝑥) = 𝑘𝑥   ( ∵ 𝑣=

𝑥𝑦)
18 (c)

Given,     
𝑑𝑥𝑑𝑦 = 𝑥+ 𝑦+ 1⇒𝑑𝑥𝑑𝑦―𝑥= 𝑦+ 1∴       IF = 𝑒∫―1 𝑑𝑦 = 𝑒―𝑦∴    Solution is  𝑥.𝑒―𝑦 = ∫(𝑦+ 1)𝑒―𝑦𝑑𝑦⇒                       𝑥𝑒―𝑦 =― (𝑦+ 1)𝑒―𝑦 + ∫ 𝑒―𝑦 𝑑𝑦⇒                       𝑥𝑒―𝑦 =― (𝑦+ 1)𝑒―𝑦― 𝑒―𝑦 +𝑐⇒                              𝑥=― (𝑦+ 2) +𝑐𝑒𝑦

19 (b)

Given,    𝑥2 + 𝑦2―2𝑎𝑥= 0                             …(i)⇒           2𝑥+ 2𝑦𝑦′―2𝑎= 0⇒             𝑎= 𝑥+ 𝑦𝑦′
On putting the value of 𝑎 in Eq. (i), we get

              𝑥2 + 𝑦2―2𝑥(𝑥+ 𝑦𝑦′) = 0⇒                             𝑦2― 𝑥2 = 2𝑥𝑦𝑦′
20 (c)

 Given,    𝑦= 𝑐1cos(𝑥+ 𝑐2) + 𝑐3sin(𝑥+ 𝑐4) + 𝑐5𝑒𝑥 + 𝑐6𝑦= 𝑐1[cos𝑥 cos 𝑐2 ― sin𝑥 sin 𝑐2]

+ 𝑐3[sin𝑥 cos 𝑐4 + cos𝑥 sin 𝑐4  ] + 𝑐5𝑒𝑥 + 𝑐6 

    = cos𝑥(𝑐1 cos 𝑐2 + 𝑐3 sin 𝑐4) + sin𝑥(― 𝑐1 sin 𝑐2 + 𝑐3 cos 𝑐4) + 𝑐5𝑒𝑥 + 𝑐6

    = 𝐴cos𝑥+𝐵sin𝑥+𝐶𝑒𝑥 +𝐷
Where            𝐴= 𝑐1cos 𝑐2 + 𝑐3sin 𝑐4

                         𝐵=― 𝑐1sin 𝑐2 + 𝑐3cos 𝑐4,  𝐶= 𝑐5, 𝐷= 𝑐6

Hence, order is 4.
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