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𝟐
 

The substitution 𝑧 = tan
𝑥

2
 reduce the problem of integrating any rational 

function of sin 𝑥 and cos 𝑥 into a problem involving a rational function of z . 
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From the figure you can see that: 
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You know that:  
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Example 2: Evaluate the following: 

𝟏) ∫
𝑑𝑥

2 + sin 𝑥
 

Sol.: 

Let   𝑧 = tan
𝑥

2
 → 𝑑𝑥 =

2𝑑𝑧

1 + 𝑧2
  𝑎𝑛𝑑 sin 𝑥 =

2𝑧

1 + 𝑧2
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So, ∫
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Let   𝑢 = 𝑧 +
1
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     → 𝑑𝑢 = 𝑑𝑧 

∴ ∫
𝑑𝑢

𝑢2 +
3
4

= ∫
𝑑𝑢

3
4

(
4
3

𝑢2 + 1)
=

4

3
∫

𝑑𝑢

(
2

√3
𝑢)

2

+ 1
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𝟐) ∫
𝑑𝑥

1 − sin 𝑥 + cos 𝑥
 

Sol.: 

Let   𝑧 = tan
𝑥

2
 → 𝑑𝑥 =

2 𝑑𝑧

1 + 𝑧2
  → sin 𝑥 =

2𝑧

1 + 𝑧2
  𝑎𝑛𝑑 cos 𝑥 =

1 − 𝑧2

1 + 𝑧2
 

So, ∫

2 𝑑𝑧
1 + 𝑧2

1 −
2𝑧

1 + 𝑧2 +
1 − 𝑧2
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1 + 𝑧2

= ∫
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2 − 2𝑧
= ∫

𝑑𝑧

1 − 𝑧
 

                                                   = − ln|1 − 𝑧| + 𝑐 == − ln |1 − tan
𝑥

2
| + 𝐶 

 


