
Integration – Exercise 2 
(a)  Techniques of Integration – Trigonometric Functions 

1. Integrate the following with respect to x. 

 (a) sin x + 2 (b) 2 – cos x  

 (c) cos x – sin x + 3x2 (d) 5sec2 x – 4 sin x 

 (e) cos 2x (f) sin 3x  

 (g) xx 4sin
6
1cos    (h) 3 cos (2x + 1) 

 (i) sin ቀ2ݔ ൅ గ
ଶ
ቁ (j) cos ቀ3ݔ െ గ

ଶ
ቁ െ 4 sinሺ2 െ  ሻݔ

 (k)  x 2sin3  (l)  x2sec2  

 (m) tan2 (2x) (n) sin2 x 

 (o) cos2 x (p) 2sin x cos x 

 (q) sin 2x cos 2x (r) ଵ
ୡ୭ୱమ ଶ௫

 
 
2. Evaluate the following definite integrals. 

 (a) dxx
6

0

cos



  (b) dxx
4

0

2sin



   

 (c) dxx
8

0

2 2sec



 (d) dxx)sin21(
2

0
 



   

 (e) dxx 





 

3

12

3
2cos





  (f)   dxx 






2

sin2
 

 (g) dxx 
4

0

2 )tan1(



 (h) dx
x

x

4

0
2

2

cos
cos1



 

Note: 

(a) ׬ cosሺܽݔ ൅ ܾሻ ݔ݀ ൌ ଵ
௔
sinሺܽݔ ൅ ܾሻ ൅ ܿ 

(b) ׬ sinሺܽݔ ൅ ܾሻ ݔ݀ ൌ െ ଵ
௔
cosሺܽݔ ൅ ܾሻ ൅ ܿ 

(c) ׬ secଶሺܽݔ ൅ ܾሻ ݔ݀ ൌ ଵ
௔
tanሺܽݔ ൅ ܾሻ ൅ ܿ 

Useful formulas 

(a) cosଶ ݔ ൌ ଵାୡ୭ୱଶ௫
ଶ

 (b) sinଶ ݔ ൌ ଵିୡ୭ୱଶ௫
ଶ

 

(c) sin ݔ2 ൌ 2 sin ݔ cos secଶ (d) ݔ ݔ ൌ tanଶ ݔ ൅ 1 

(e) ଵ
ୡ୭ୱమ ௫

ൌ 	 secଶ  ݔ

Methods of integrating Trigonometric functions 

(i) Use identity 

׬ tanଶሺܽݔ ൅ ܾሻ ݔሾsecଶሺܽ׬ =  ݔ݀ ൅ ܾሻ െ 1ሿ݀ݔ  

  = ୲ୟ୬ሺ௔௫ା௕ሻ
௔

െ ݔ ൅ ܿ 

׬ ଵ
ୡ୭ୱమሺ௔௫ା௕ሻ

׬ =  ݔ݀ secଶሺܽݔ ൅ ܾሻ ୲ୟ୬ሺ௔௫ା௕ሻ = ݔ݀
௔

൅ ܿ 

(ii) Use double angle formula 

׬  sinଶሺܽݔ ൅ ܾሻ ׬ = ݔ݀ ቂଵିୡ୭ୱ ଶሺ௔௫ା௕ሻଶ
ቃ ଵ =  ݔ݀

ଶ
ቂݔ െ ୱ୧୬ଶሺ௔௫ା௕ሻ

ଶ௔
ቃ ൅ ܿ 

 

Examples 

(a) ׬ sinሺ2ݔ ൅ ሻߨ ݔ݀ ൌ െଵ
ଶ
cosሺ2ݔ ൅ ሻߨ ൅ ܿ 

(b) ׬ tanଶሺ4ݔሻ ݔ݀ ൌ ሺsecଶ׬	 ݔ4 െ 1ሻ݀ݔ ൌ ଵ
ସ
tanሺ4ݔሻ െ ݔ ൅ ܿ
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(b)  Techniques of Integration – Exponential Functions 

3. Evaluate the following definite integrals. 

 (a) 
2

0

dxex  (b) 
1

0

2 dxe x  

 (c) 


2

0

2
1

dxe
x  (d)  

2

1

1 dxe x  

 (e) 
21

0

3
n

x dxe  (f) 
31

0

n
x dxe  

 [(a) ݁ଶ െ 1 (b) ଵ
ଶ
ሺ݁ଶ െ 1ሻ (c) 2 ቀ1 െ ଵ

௘
ቁ (d) ቀ1 െ ଵ

௘
ቁ (e) ଻

ଷ
 (f) 2] 

4. Show that ׬ ݁ଷ௫ିଶ݀ݔ ൌ 17.3ଶ
ଵ  

5. Find 

(a) ׬ሺ2 ൅ ݁௫ሻଶ݀ݔ (b) ׬ ௘యೣିଶ
௘ೣ

 ݔ݀

[(a) 4ݔ ൅ 4݁௫ ൅ ଵ
ଶ
݁ଶ௫ ൅ ܿ (b) ଵ

ଶ
݁ଶ௫ ൅ 2݁ି௫ ൅ ܿ] 

6. Find ௗ
ௗ௫
ቀ݁√௫ቁ and hence evaluate ׬ ௘√ೣ

√௫
ଵ
଴  .ݔ݀

[2(e 1)]  

 

 Note: ׬ ݁௔௫ା௕݀ݔ ൌ ଵ
௔
݁௔௫ା௕ ൅ ܿ 

        

(c)  Techniques of Integration – Logarithmic Functions  

7. Integrate the following with respect to x. 

 (a)  dx
x
3  (b)  

dx
x 1

1  

 (c)  
dx

x 12
1  (d)  

dx
x 12
3  

 (e)  
dx

x21
2  (f)  

dx
x34

1  

8. Integrate the following with respect to x. 

 (a) 2 1
( 1)( 2)

x dx
x x


   (b)  

dx
xx )23)(1(

1  

 [(a) െ3lnሺݔ ൅ 1ሻ ൅ 5 lnሺݔ ൅ 2ሻ ൅ ܿ (b) lnሺ3 െ ሻݔ2 െ lnሺ1 െ ሻݔ ൅ ܿ] 

9. Evaluate the following definite integrals. 

 (a) 
5

2
3

1
( 2)( 1)

dx
x x   (b) 

5

2
3

1
( 3)( 2)

dx
x x   

 [(a) ln ቀଷ
ଶ
ቁ െ ଵ

ସ
 (b) ଵ

ଶହ
ቂ2 ln ቀଶ

ଷ
ቁ ൅ ଵ଴

ଷ
ቃ] 

 Note:  

 (a) ׬ ଵ
௔௫ା௕

ݔ݀ ൌ ଵ
௔
l nሺܽݔ ൅ ܾሻ ൅ ܿ 

 (b) Integration of ૚
ሺ࢞ࢇା࢈ሻሺ࢞ࢉାࢊሻ

 -----use partial fractions! 

 Example  

׬  ସ௫ାଵ
ሺ௫ାଵሻሺ௫ିଶሻ

׬ =  ݔ݀ ቂ ଵ
௫ାଵ

൅ ଷ
௫ିଶ

ቃ  ݔ݀

   = lnሺݔ ൅ 1ሻ ൅ 3 lnሺݔ െ 2ሻ + c 
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