
 

  

Calculus 1 Solutions 

1 | P a g e       © T h e  S o c i e t y  o f  A c t u a r i e s  i n  I r e l a n d         
 

1) (i) 4x3  (ii) 21x2  (iii) -x-2  (iv) 1 

2) (i) f’(x) = 10x + 7  (ii) g’(x) = 6x2 + 8x + 1  (iii) 
𝑑𝑦

𝑑𝑥
= 8 

3) y = 8x +4 is the equation of the line. The slope of the line is the derivative. 

 
𝑑𝑦

𝑑𝑥
= 8. 8 is the slope of the line. 

4) Product Rule: y = (4 + 3x2)(6x + 4x2) 

Let u = (4 + 3x2) and v = (6x + 4x2) 
𝑑𝑦

𝑑𝑥
= 𝑢 ∗

𝑑𝑣

𝑑𝑥
+ 𝑣 ∗

𝑑𝑢

𝑑𝑥
  

 
𝑑𝑢

𝑑𝑥
 = 6x  

𝑑𝑣

𝑑𝑥
= 6 + 8𝑥 

𝑑𝑦

𝑑𝑥
= (4 + 3x2)(6 + 8x) + (6x + 4x2)(6x) 

 = 24 + 32x + 18x2 + 24x3 + 36x2 + 24x3 

 = 48x3 + 54x2 + 32x + 24 

5) Quotient Rule: y = 
( 5+6𝑥)

2𝑥2  

Let u = (5 + 6x) and v = (2x2) 

𝑑𝑢

𝑑𝑥
 = 6  

𝑑𝑣

𝑑𝑥
= 4𝑥 

𝑑𝑦

𝑑𝑥
 =  

(𝑣∗𝑑𝑢)−(𝑢∗𝑑𝑣)

𝑣2
 

 
𝑑𝑦

𝑑𝑥
 =  

(2𝑥2∗6)−((5+6𝑥)∗4𝑥)

(2𝑥2)2
 

 
𝑑𝑦

𝑑𝑥
 =  

12𝑥2−20𝑥−24𝑥2

4𝑥4
 

 
𝑑𝑦

𝑑𝑥
 =  

−12𝑥2−20𝑥

4𝑥4
 

 
𝑑𝑦

𝑑𝑥
 =  

−3𝑥−5

𝑥3
 (Divide above and below by 4x) 

6) Chain rule: 𝑦 = (2 + 3𝑥) 4 𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 

u = v4 v = (2 + 3x) 
𝑑𝑢

𝑑𝑣
 = 4v3  

𝑑𝑣

𝑑𝑥
= 3 

𝑑𝑦

𝑑𝑥
=

𝑑𝑢

𝑑𝑣
∗

𝑑𝑣

𝑑𝑥
 ->

𝑑𝑦

𝑑𝑥
=  4𝑣3 ∗ 3 

𝑑𝑦

𝑑𝑥
=  12(2+3x)3 

7) Chain rule: y = Cos(3x + 5). Find 
𝑑𝑦

𝑑𝑥
 

u = Cos(v) v = (3x + 5) 
𝑑𝑢

𝑑𝑣
 = -Sin(v) 

𝑑𝑣

𝑑𝑥
= 3 

𝑑𝑦

𝑑𝑥
=

𝑑𝑢

𝑑𝑣
∗

𝑑𝑣

𝑑𝑥
 ->

𝑑𝑦

𝑑𝑥
=  −𝑆𝑖𝑛(𝑣) ∗ 3 

𝑑𝑦

𝑑𝑥
=  −3𝑆𝑖𝑛(3𝑥 + 5)  
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8) Find the following limits: 

 

 
 

9) Find the derivative of 𝑓(𝑥) = 5 − 2𝑥  by first principles. 

 f(x+h) = 5 – 2(x + h) = 5 – 2x – 2h. (Subbing in x+h for x) 

 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 = 

5−2𝑥−2ℎ−(5−2𝑥)

ℎ
 = 

−2ℎ

ℎ
 = -2 

 

10)  

 

(b) 
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11)  
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12)  

 

13)  
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