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Practice Integration Problems (solutions at end) 

1. ∫ (3𝑥2 − 4𝑥
1

2 + 2)𝑑𝑥 

 

 

2. ∫(𝑐𝑠𝑐2 𝑥 − 2 𝑠𝑖𝑛 𝑥)𝑑𝑥 

 

 

3. ∫3𝑒𝑥𝑑𝑥 

 

 

 

 

4. ∫
−3

𝑥
𝑑𝑥 

 

 

 

5. ∫
3𝑥2−4𝑥

1
2+2

𝑥
𝑑𝑥 

 

 

 

 

6. ∫
3𝑥2−𝑥+2

𝑥+1
𝑑𝑥 

 

 

 

 

7. ∫
2𝑥+1

𝑥2+𝑥−14
𝑑𝑥 

 

 

 

 

8. ∫
𝑥2+2

𝑥+1
𝑑𝑥 
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9. ∫(𝑒2𝑥 − 𝑐𝑜𝑠 𝑥)𝑑𝑥 

 

 

 

 

10. ∫𝑥
1

2(𝑥 − 3)𝑑𝑥 

 

 

 

 

 

11. ∫𝑥(𝑒𝑥
2
− 𝑠𝑒𝑐2 𝑥2)𝑑𝑥 

 

 

 

 

 

12. ∫
𝑥𝑒−𝑥−1

𝑥
𝑑𝑥 

 

 

 

 

 

13. ∫
√𝑙𝑛 𝑥

𝑥
𝑑𝑥 

 

 

 

 

14. ∫ 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃 𝑑𝜃 
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Practice Integration Problems – solutions  

1. ∫ (3𝑥2 − 4𝑥
1

2 + 2)𝑑𝑥 = 3
𝑥3

3
− 4

𝑥
1
2
+1

3

2

+ 2𝑥 + 𝐶 (power rule) 

 

2. ∫(𝑐𝑠𝑐2 𝑥 − 2 𝑠𝑖𝑛 𝑥)𝑑𝑥 = − 𝑐𝑜𝑡𝑥 − 2(−𝑐𝑜𝑠𝑥) + 𝐶 (trig rules) 

 

3. ∫3𝑒𝑥𝑑𝑥 = 3𝑒𝑥 + 𝐶     (exponential rule) 

 

 

4. ∫
−3

𝑥
𝑑𝑥 = −3𝑙𝑛𝑥 + 𝐶     (logarithm rule) 

 

5. ∫
3𝑥2−4𝑥

1
2+2

𝑥
𝑑𝑥 = ∫

3𝑥2

𝑥
+

−4𝑥
1
2

𝑥
+

2

𝑥
𝑑𝑥 = ∫(3𝑥 − 4𝑥−

1

2 +
2

𝑥
) 𝑑𝑥 = 3

𝑥2

2
−4

𝑥
1
2

1

2

+ 2𝑙𝑛|𝑥| + 𝐶 

 

(simple division, power rule, logarithm rule) 

 

6. ∫
3𝑥2−𝑥+2

𝑥+1
𝑑𝑥 = ∫3𝑥 − 4 +

2

𝑥+1
𝑑𝑥 = 3

𝑥2

2
− 4𝑥 + 2 ln|𝑥 + 1| + 𝐶 

 

(long division, power rule, logarithm rule) 

 

7. ∫
2𝑥+1

𝑥2+𝑥−14
𝑑𝑥 = ∫

1

𝑢
𝑑𝑢 = 𝑙𝑛|𝑢| + 𝐶 = 𝑙𝑛|𝑥2 + 𝑥 − 14| + 𝐶 

 

(u-sub with u = x2 + x – 14) 

 

8. ∫
𝑥2+2

𝑥+1
𝑑𝑥 = ∫𝑥 − 1 +

3

𝑥+1
𝑑𝑥 =

𝑥2

2
− 1 + 3𝑙𝑛|𝑥 + 1| + 𝐶 

(long division, power rule, logarithm rule) 

 

 

9. ∫(𝑒2𝑥 − 𝑐𝑜𝑠 𝑥)𝑑𝑥 =
𝑒2𝑥

2
− 𝑠𝑖𝑛 𝑥 + 𝐶 

(exponent, u-sub with u = 2x, trig rules) 

 

10. ∫𝑥
1

2(𝑥 − 3)𝑑𝑥 = ∫(𝑥
3

2 − 3𝑥
1

2) 𝑑𝑥 =
𝑥
3
2
+1

5

2

− 3
𝑥
1
2
+1

3

2

+ 𝐶 

(multiplication, power rule) 
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11. ∫𝑥(𝑒𝑥
2
− 𝑠𝑒𝑐2 𝑥2)𝑑𝑥 = ∫ 𝑥𝑒𝑥

2
− 𝑥 𝑠𝑒𝑐2 𝑥2 𝑑𝑥 =

𝑒𝑥
2

2
−

𝑡𝑎𝑛𝑥2

2
+ 𝐶 

(multiplication, u-sub in each part of u = x2, 

exponent rule, trig rule) 

 

12. ∫
𝑥𝑒−𝑥−1

𝑥
𝑑𝑥 = ∫𝑒−𝑥 +

−1

𝑥
𝑑𝑥 = −𝑒−𝑥 − 𝑙𝑛|𝑥| + 𝐶 (simple division, u-sub with u = –x, logarithm rule) 

 

 

13. ∫
√𝑙𝑛 𝑥

𝑥
𝑑𝑥 = ∫𝑢

1

2𝑑𝑢 =
𝑢
1
2
+1

3

2

+ 𝐶 =
(𝑙𝑛𝑥)

3
2

2

3

+ 𝐶  (u-sub with u = lnx, power rule) 

 

 

14. ∫ 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃 𝑑𝜃 = ∫𝑢𝑑𝑢 =
𝑢2

2
+ 𝐶 =

𝑠𝑖𝑛2𝜃

2
+ 𝐶  (u-sub with u = sinθ, power rule) 

 


