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1) Determine the derivative of each function. 
 

a) 𝑦 = sin(4𝑥)     b) 𝑓(𝑥) = sin(2𝑥 + 𝜋) 
 
 
 
 
 
 
 
 
 
 
 
c) 𝑦 = −2 sin(3𝜃)     d) 𝑦 = sin2 𝑥 
 
 
 
 
 
 
 
 
 
 
 
 
 
e) 𝑓(𝑥) = cos2 𝑥 − sin2 𝑥    f) 𝑦 = 3 sin2(2𝑡 − 4) − 2 cos2(3𝑡 + 1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



g) 𝑓(𝑡) = sin2(cos 𝑡)     h) 𝑓(𝑥) = −𝑥2 sin(3𝑥 − 𝜋) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i) 𝑓(𝜃) = sin2 𝜃 cos2 𝜃    j) 𝑦 = 𝑥−1 cos2 𝑥 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
k) 𝑦 = 2 tan 𝑥 − tan(2𝑥)    l) 𝑦 = (tan 𝑥 + cos 𝑥)2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2) Find the slope of the function 𝑦 = 2 cos 𝑥 sin(2𝑥) at 𝑥 =
𝜋

2
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) Find the equation of the line that is tangent to 𝑦 = 𝑥2 sin(2𝑥) at 𝑥 = −𝜋. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4) Determine 
𝑑2𝑦

𝑑𝑥2 for 𝑦 = 𝑥2 cos 𝑥. 

 
 
 
 
 
 
 
 
 
 
 
 
 



5)a) Write 𝑦 = csc 𝑥 in terms of sin 𝑥 as a reciprocal function. 
 
 
 
 
 
 
b) Write the function in terms of a negative power of sin 𝑥 
 
 
 
 
 
 
c) Use the power rule and chain rule to find the derivative of 𝑦 = csc 𝑥 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Answers: 
 

1)a) 
𝑑𝑦

𝑑𝑥
= 4 cos(4𝑥)   b) 𝑓′(𝑥) = 2 cos(2𝑥 + 𝜋)   c) 

𝑑𝑦

𝑑𝜃
= −6 cos(3𝜃)   d) 

𝑑𝑦

𝑑𝑥
= 2 sin 𝑥 cos 𝑥 

 

e) 𝑓′(𝑥) = −2 sin(2𝑥)    f) 
𝑑𝑦

𝑑𝑥
= 12 sin(2𝑡 − 4) cos(2𝑡 − 4) + 12 cos(3𝑡 + 1) sin(3𝑡 + 1) 

 

g) 𝑓′(𝑡) = −2 sin(cos 𝑡) cos(cos 𝑡) sin 𝑡   h) 𝑓′(𝑥) = −3𝑥2 cos(3𝑥 − 𝜋) − 2𝑥 sin(3𝑥 − 𝜋)  
 

i) 𝑓′(𝜃) = −2 sin3 𝜃 cos 𝜃 + 2 sin 𝜃 cos3 𝜃    j) 
𝑑𝑦

𝑑𝑥
=

−2

𝑥
cos 𝑥 sin 𝑥 −

cos2 𝑥

𝑥2  
 

k) 𝑦′ = 2 sec2 𝑥 − 2 sec2(2𝑥)    l) 𝑦′ = 2(tan 𝑥 + cos 𝑥)(sec2 𝑥 − sin 𝑥) 
 
2) 0 
 

3) 𝑦 = 2𝜋2𝑥 + 2𝜋3 
 

4) 
𝑑2𝑦

𝑑𝑥2 = −𝑥2 cos 𝑥 − 4𝑥 sin 𝑥 + 2 cos 𝑥 
 

5)a)  𝑦 =
1

sin 𝑥
    b) 𝑦 = (sin 𝑥)−1   c) 

𝑑𝑦

𝑑𝑥
= − csc 𝑥 cot 𝑥 

 
 


