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1   Derivatives of Trig Functions 
1. (a) 2 cos 2𝑥𝑥  (b) 1

2
cos 1

2
𝑥𝑥  

 (c) 100 cos 100𝑥𝑥 (d) −3 sin 3𝑥𝑥 

2. −𝑘𝑘 sin 𝑘𝑘𝑘𝑘;    𝑘𝑘sec2𝑘𝑘𝑘𝑘 

3. (a) 4 sin 2𝑥𝑥 cos 2𝑥𝑥 (b) 2(cos22𝑥𝑥 − sin22𝑥𝑥) 

 (c) −3
2

cos2 �1
2
𝑥𝑥� sin �1

2
𝑥𝑥�   (d) 4 tan 2𝑥𝑥 sec2 2𝑥𝑥 

4. − cos 𝑥𝑥 cosec2𝑥𝑥;    tan𝑥𝑥 sec𝑥𝑥;    sec𝑥𝑥 + 𝑐𝑐 

2   Rates of Change 
1. 0.377  cm2/s 

2. 0.2  cm2/s 

3. 0.0402  cm3/s,  𝑥𝑥 = 1
2
 

4. (a) 14𝜋𝜋 (b) 4
3
 (c) 3 

3   Integration by Substitution 
1. (a) 1

10
(𝑥𝑥2 − 5)5 (b) −1

3
(1− 𝑥𝑥2)

3
2  

 (c) 1
5

sin5𝑥𝑥 (d)   2
3

(1 + 𝑒𝑒𝑥𝑥)
3
2 

3. (𝜋𝜋+2)
216

 

4   Integration by Parts 
1. 𝑥𝑥3

3
ln𝑥𝑥 − 𝑥𝑥4

9
+ 𝐶𝐶 

3. 2
3
 

4. 1
4
𝑥𝑥4 ln(4𝑥𝑥) − 𝑥𝑥4

16
+ 𝐶𝐶 

5. 1
4

(2𝑥𝑥2 sin 2𝑥𝑥 + 2𝑥𝑥cos 2𝑥𝑥 − sin 2𝑥𝑥) + 𝐶𝐶 

7. (a)    𝑥𝑥2𝑒𝑒𝑥𝑥 − 2𝑥𝑥𝑒𝑒𝑥𝑥 + 2𝑒𝑒𝑥𝑥  

 (b)    −𝑥𝑥2𝑒𝑒−𝑥𝑥 − 2𝑥𝑥𝑒𝑒−𝑥𝑥 − 2𝑒𝑒−𝑥𝑥  
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5   First Order Differential Equations 
1. 𝑦𝑦2 = 2

3
�5𝑥𝑥

3

3
+ 3

2
� 

2. 𝑦𝑦 = 2𝑥𝑥3 

3. 𝑦𝑦 = 1
2−𝑥𝑥

 

4. 𝑦𝑦 = 1
2

ln(𝑥𝑥2 + 1) 

5. 𝑦𝑦2 + 2(𝑥𝑥 + 1)𝑒𝑒−𝑥𝑥 = 𝐴𝐴 

6. 𝑦𝑦 = −1 + 𝐴𝐴(𝑥𝑥 + 2) 

7. 𝑥𝑥2 = 𝐴𝐴(1 + 𝑦𝑦2) 

8. 𝑘𝑘 = ln 2,   𝑛𝑛 = 𝑛𝑛02𝑡𝑡 

©  University of Plymouth 2 


