
Evaluate 3(x^2) - 4x + 2 dx from first principles (upper bound: 4, lower bound: 2 ) 

Solution. 

We have the integral: 

∫(3𝑥2 − 4𝑥 + 2)𝑑𝑥

4

2

 

Break it into three simple integrals: 

∫ 3𝑥2𝑑𝑥

4

2

− ∫ 4𝑥𝑑𝑥

4

2

+ ∫ 2𝑑𝑥

4

2

      (1) 

We know this formula: 

∫ 𝑥𝑛𝑑𝑥 =
𝑥𝑛+1

𝑛 + 1
 

At first find the value of the first integral using this formula: 

∫ 3𝑥2𝑑𝑥

4

2

= 3 ∫ 𝑥2𝑑𝑥

4

2

= 3 ∙
𝑥3

3
|

2

4

= 43 − 23 = 64 − 8 = 56 

Then second integral: 

∫ 4𝑥𝑑𝑥

4

2

= 4 ∫ 𝑥𝑑𝑥

4

2

= 4 ∙
𝑥2

2
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4

= 2 ∙ (42 − 22) = 24 

Third integral: 

∫ 2𝑑𝑥

4

2

= 2𝑥|2
4 = 4 

Finally find the value of the (1) integral: 

∫ 3𝑥2𝑑𝑥

4

2

− ∫ 4𝑥𝑑𝑥

4

2

+ ∫ 2𝑑𝑥

4

2

= 56 − 24 + 4 = 36 

Answer:  36. 
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