
 

1.  𝑦 = 𝑥2 + 2𝑥 

 Now 

 𝑦 = 𝑥2 + 2𝑥 

 𝑑(𝑦) = 𝑑(𝑥2 + 2𝑥) 

 𝑑𝑦 = 2𝑥𝑑𝑥 + 2𝑑𝑦 

 Put the value of x and dx  

 𝑑𝑦 = 2(2)(−0.2) + 2(−0.2) 

 𝑑𝑦 = −1.2 

 Now 

 𝑦 + 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 + 2(𝑥 + 𝛿𝑥)   

 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 + 2𝑥 + 2𝛿𝑥 − 𝑦 

 Put the value of y  

 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 + 2𝑥 + 2𝛿𝑥 − (𝑥2 + 2𝑥) 

 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 + 2𝑥 + 2𝛿𝑥 − 𝑥2 − 2𝑥 

 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 + 2𝛿𝑥 − 𝑥2 

 𝑥 = 2 

 𝛿𝑦 = (2 − 0.2)2 + 2(−0.2) − (2)2 

 𝛿𝑦 = −1.16 
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4.  𝑥𝑦 + 𝑥 = 4 

  Taking differentials on both sides 

  𝑑(𝑥𝑦 + 𝑥) = 𝑑(4) 

  𝑥𝑑𝑦 + 𝑦𝑑𝑥 + 𝑑𝑥 = 0 

  𝑥𝑑𝑦 + (𝑦 + 1)𝑑𝑥 = 0 

  𝑥𝑑𝑦 = −(𝑦 + 1)𝑑𝑥 
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  = ∫[𝑒𝑥 + 1]𝑑𝑥 

  = ∫𝑒𝑥𝑑𝑥 +∫1𝑑𝑥 
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6.  = ∫𝑡𝑎𝑛2𝑥𝑑𝑥 

  = ∫(𝑠𝑒𝑐2𝑥 − 1)𝑑𝑥 

  ∴ 1 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2𝜃 

  = ∫𝑠𝑒𝑐2𝑥𝑑𝑥 − ∫1𝑑𝑥 

  = 𝑡𝑎𝑛𝑥 − 𝑥 + 𝑐 

 

 

7.  Let 𝑦 = √𝑥
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 Thus √17
4

≈ 𝑦 + 𝑑𝑦 

  √17
4

= 2 + 0.03125 

  √17
4

= 2.03125 

 

 

8.   𝑦 = 𝑥2 − 1 As x changes from 3 to 3.02, so 

𝑦 = 𝑥2 − 1 

𝑑(𝑦) = 𝑑(𝑥2 − 1) 

𝑑𝑦 = 2𝑥𝑑𝑥 − 0 = 2𝑥𝑑𝑥 

Put the value of x and dx 

𝑑𝑦 = 2(3)(0.02) = 0.12 

Now  

𝑦 + 𝛿𝑦 = (𝑥 + 𝛿𝑥)2 − 1 

𝛿𝑦 = (𝑥 + 𝛿𝑥)2 − 1 − 𝑦 

Put value of y 

𝛿𝑦 = (𝑥 + 𝛿𝑥)2 − 1 − (𝑥2 − 1) 

𝛿𝑦 = (𝑥 + 𝛿𝑥)2 − 1 − 𝑥2 + 1 

𝛿𝑦 = (𝑥 + 𝛿𝑥)2 − 1 − 𝑥2 

𝑥 = 3 

𝛿𝑥 = 𝑑𝑥 = 3.02 − 3 = 0.02 

Put the value of c and 𝛿𝑥 

𝛿𝑦 = (3 + 0.02)2 − (3)2 

𝛿𝑦 = 0.1204 
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