
Differentiation Techniques – Exercise 4 

(a) Techniques of Differentiation – Exponential Function 
1. Differentiate the following with respect to x. 

 (a) 32 xe  (b) xe 72   

 (c) 3 xe 53 + 4x2 (d) 
xe

3  

 (e) x
x

e
e 2

2 1
  (f) xx

ee 32
1

2
6
1    

 (g) xe  (h) 
xe 2

1  

2. Differentiate the following with respect to x. 

 (a) 32 )3( xe  (b) 32 xe  sin2x 

 (c) xe32   (d) xxe 32   

 (e) 
x

e
x

4cos

2
1

 (f) 
x

x

e
ex 2  

 (g) xe 5sin3  (h) x3 e6x 

Notes: 

(a) ௗ
ௗ௫
ሺ݁௫ାሻ = ܽ݁௫ା 

(b) ௗ
ௗ௫
൫݁ሺ௫ሻ൯ = ݂′ሺݔሻ݁ሺ௫ሻ 

Examples: 

(a) ௗ
ௗ௫
ሺ݁ହ௫ିଶሻ = 5݁ହ௫ିଶ 

(b) ௗ
ௗ௫
൫݁௫మାସ௫൯ = ሺ2ݔ  4ሻ݁௫మାସ௫ 

(c) ௗ
ௗ௫
ሺ݁ୡ୭ୱ௫ሻ = ሺെ sin ሻ݁ୡ୭ୱݔ ௫

(b) Techniques of Differentiation – Logarithmic Function 

3. Differentiate the following with respect to x. 

 (a) lnሺ5ݔ  3ሻ (b) lnሺ4ݔ  2ሻ 

 (c) lnሺ2ݔ െ 3ሻሺݔ  5ሻ (d) lnሺsin ݔ3 െ 3 cos  ሻݔ4

 (e) lnሺݔ  ݁௫ሻ  (f) ln൫√ݔଶ െ 1 െ  ൯ݔ

 (g) ୪୬ ௫
௫

 (h) ݔ ln  ݔ

4. Differentiate the following with respect to x. 

 (a) ln ቀଶ௫ିଵ
ଵିହ௫

ቁ (b) lnටସ௫ାଵ
ଵିଶ௫

  

 (c) lnሺsec ݔሻ (d) lnሺݔ sin  ሻݔ2
 (e) ݔଷ lnሺcosଶ ሻ (f) lnሺ݁௧ଶ௫ݔ   ሻݔ

 (g) √1  3 ln  ݔ5
 
Notes: 

(a) ௗ
ௗ௫
ሺlnሺܽݔ  ܾሻሻ = 

௫ା
 

(b) ௗ
ௗ௫
൫ln൫݂ሺݔሻ൯൯ = ᇱሺ௫ሻ

ሺ௫ሻ
 

Examples: 

(a) ௗ
ௗ௫
ሺlnሺ5ݔ  2ሻሻ = ହ

ହ௫ାଶ
 

(b) ௗ
ௗ௫
൫ln√3ݔ  1൯ = ௗ

ௗ௫
ቂଵ
ଶ
lnሺ3ݔ  1ሻቃ = ଵ

ଶ
ቀ ଷ
ଷ௫ାଵ

ቁ 

(c) ௗ
ௗ௫
lnሺ2ݔ  1ሻሺ4ݔ െ 1ሻ = ௗ

ௗ௫
ሾlnሺ2ݔ  1ሻ  lnሺ4ݔ െ 1ሻ = ଶ

ଶ௫ାଵ
 ସ

ସ௫ିଵ
 

(c) ௗ
ௗ௫
ln ቀଶ௫ାଵ

ଵିଷ௫
ቁ = ௗ

ௗ௫
ሾlnሺ2ݔ  1ሻ െ lnሺ1 െ ሻ = ଶݔ3

ଶ௫ାଵ
െ ቀ ିଷ

ଵିଷ௫
ቁ 

ln xr = r ln x 
 lnሺݕݔሻ = ln x + ln y 

 
 lnቀ௫

௬
ቁ = ln x – ln y 
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Miscellaneous Exercise  

1. Differentiate the following with respect to ݔ, 

(i) lnሺݔଶ  5ሻସ (ii) ln ቀ ସ
ଵିଷ௫మ

ቁ 

(iii) lnൣሺݔଶ െ 1ሻ√ݔ  1൧ (iv)  lnሺsin  ሻݔ3

(v) ݁ସ௫ sinሺ2ݔ  1ሻ (vi) ݔଶ݁௫మ 

(vii) ݁ିୡ୭ୱ௫ (viii)ݔଷ lnሺsinଷ  ሻݔ

[(i) ଼௫
௫మାହ

; (ii) ௫
ଵିଷ௫మ

; (iii) ହ௫ିଵ
ଶሺ௫ିଵሻሺ௫ାଵሻ

; (iv)3 cot   ;ݔ3

(v)2݁ସ௫ሾcosሺ2ݔ  1ሻ  2 sinሺ2ݔ  1ሻሿ; (vi)2݁ݔ௫మሺݔଶ  1ሻ; (vii) sin   ;ୡ୭ୱ௫ି݁ݔ
(viii) 3ݔଶሺݔ cot ݔ  ln sinଷ  [ሻݔ

2. Differentiate the following with respect to x. 
(a) ln ቀଶ௫ାଷ

√௫
ቁ (b) x(x2 – 1)sin ௫

ଶ
 

3. Differentiate the following with respect to x. 

(a) (4 – 3x 52 )  (b) lnට ௫
ଶ௫ିଷ

 

4. Differentiate the following with respect to x. 

(a) ଶ௫
√ଶ௫ାଵ

 (b) √ೣ

ୱୣୡమ ௫
  

5. Differentiate the following with respect to x. 

(a) ln ቀ௫ାଶ
௫ିଶ

ቁ (b) ౩ మೣ

௫ାଵ
 

Answers: 
2.  (a)  ଶ

ଶ௫ାଷ
െ ଵ

ଶ௫
  (b) ሺ3xଶ െ 1ሻsin ௫

ଶ
 ଵ

ଶ
ሺݔଷ െ ሻݔ cos ௫

ଶ
	 

3.  (a)  –30xሺ4 െ ଶሻସ  (b)  ଷݔ3
ଶ௫ሺଷିଶ௫ሻ

  

4.  (a)  ଶሺଵା௫ሻ

ሺଶ௫ାଵሻ
య
మ
   (b)  

√ೣ

ଶ√௫
cosଶ ݔ െ 2݁√௫ cos ݔ sin    ݔ

5.  (a)  ିସ
ሺ௫ାଶሻሺ௫ିଶሻ

  (b)   ሾଶሺ௫ାଵሻ ୡ୭ୱ ଶ௫ିଵሿ
౩మೣ

ሺ௫ାଵሻమ
   

6. Given that ݕ ൌ 4݁ିଶ௫ െ 1, find  
(i) the value of ݕ	when ݔ ൌ 0 

(ii) the value of ௗ௬
ௗ௫

 when ସ
మೣ

ൌ 5. 

Sketch the graph of ݕ ൌ 4݁ିଶ௫ െ 1. 
[(i) 3, (ii) െ10] 

7. Given that ݕ ൌ ݁௫ cos express ௗ௬ ,ݔ
ௗ௫

 in the form ݇݁௫ cosሺݔ   ሻ, statingߙ

clearly suitable values for ݇	and ߙ. 
[√2;  గ

ସ
ሿ 

8. Given that ݕ ൌ ଶ݁ଷ௫ݔ , write down an expression for ௗ௬
ௗ௫

 and hence 

determine the values of ݔ for which ݕ is stationary.  

ଷ௫ሺ2݁ݔ]   ሻ; 0 or െଶݔ3
ଷ
] 

 
9. O-Level November 2001 

Given that ݕ ൌ ௫݁ܣ , where A and k are constants, find an expression for 
ௗ௬
ௗ௫

. Hence find the value of k and of A for which ௗ௬
ௗ௫
െ ݕ3 ൌ 4݁ଶ௫ . 

[k = 2; A = 4] 

10. St-nicks Prelim November 2008 
Express ௗ

ௗ௫
ሾ݈݊	 cot ሿ in the form ݔ4

ୱ୧୬௫
 , where k and p are constants. 

[ ି଼
ୱ୧୬ ଼௫

] 

11. Xinmin Secondary School SA2 2010 

Given that ݕ ൌ lnሺݔଶ݁ଷ௫ିଶሻ,	where ݔ  0, show that 
 

1
ݔ
ݕ݀
ݔ݀ 

݀ଶݕ
ଶݔ݀ ൌ

3
 ݔ
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