
1. First and second derivatives. 

 

a. f(x)=
5sin⁡(𝑥)

3
− 𝑥 

𝑑

𝑑𝑥
(cos(x)) = -sin(x) 

𝑑

𝑑𝑥
(sin(x)) = cos(x) 

 

f’(x) = 
5cos⁡(𝑥)

3
 – 1 

f”(x) = 
−5sin⁡(𝑥)

3
  

 

 

b. y =
𝑥

2
 - 
sin⁡(2𝑥)

4
 

 
𝑑

𝑑𝑥
(sin(2x)) = 2cos(2x) …. differentiating using chain rule where u =2x 

 

y’(x) = 
1

2
 - 
cos⁡(2𝑥)

2
 

 
𝑑

𝑑𝑥
(cos(2x)) = -2sin(2x) …. differentiating using chain rule where u =2x 

 

y”(x) = sin(2x) 

 

 

2. Find the derivative. 

 

a. y = 𝑠𝑒𝑐2(πx) 

 

𝑠𝑒𝑐2(πx) = (sec(πx))2 

 
𝑑

𝑑𝑥
(sec(πx)) = sec(πx)tan(πx)*⁡

𝑑

𝑑𝑥
(πx) 

 

= πsec(πx) tan(πx) 

 

Applying Chain Rule: u = sec(πx) 

  
𝑑

𝑑𝑥
(𝑠𝑒𝑐2(πx)⁡) = 2(u)(u’) 

  = 2(sec(πx)) (πsec(πx) tan(πx)) 

  = 2π𝑠𝑒𝑐2(πx) tan(πx)) 

 

 



 

b. y = 𝑠𝑖𝑛2(
𝑥

2
) 

 

𝑠𝑖𝑛2(
𝑥

2
) = (sin (

𝑥

2
))

2
 

 

Applying Chain Rule: u = sin (
𝑥

2
) 

 
𝑑𝑢

𝑑𝑥
=
1

2
cos⁡(

𝑥

2
) 

 

 
𝑑

𝑑𝑥
(𝑠𝑖𝑛2(

𝑥

2
)) = 2(u)*u’ 

 

= sin (
𝑥

2
)(⁡cos⁡(

𝑥

2
)) 

= 
sin⁡(𝑥)

2
 

 

 

3. f(x) = 
2

√𝑥+1
 

 

a. Find f’(x) 

 
2

√𝑥 + 1
= 2(𝑥 + 1)−

1
2 

 

Applying Chain Rule: u = x+1 

 
𝑑

𝑑𝑥
(2(𝑥 + 1)−

1

2) = -1(𝑥 + 1)−
3

2 

 

= 
−1

(𝑥+1)
3
2

 

 

b. 
−1

(𝑥+1)
3
2

=⁡−
1

8
 

 

(𝑥 + 1)
3
2 = 8 

(𝑥 + 1)3 = 64 

        𝑥 + 1 = 4 

 

         x = 3 

 

 



4. f(x) = 
𝑥3

3
 - 
3𝑥2

2
 + 1 

 

a. Find the derivative 

 

F’(x) = 𝑥2-3x 

 

b. 8x -2y = 1 

y = 4x - 
1

2
 

m = 4 

 

4 = 𝑥2-3x 

 

Solving the quadratic equation, x = 4, x = -1 

 

f(4)= 
43

3
 - 
3(4)2

2
 + 1 = 

−5

3
 

 

f(-1) = 
(−1)3

3
 - 
(−1)2

2
 + 1 = 

−5

6
 

 

= (4,⁡
−5

3
 ) and (-1, 

−5

6
) 

 

 

 

5. f(x) = 
27

𝑥2+2
 

 

a. Find its derivative. 

 

Applying Quotient Rule: 

 
𝑑

𝑑𝑥
(
27

𝑥2+2
) = 

−(2𝑥)∗27

(𝑥2+2)2
 

 

= 
−54𝑥

(𝑥2+2)2
 

 

b. f(1) = 9 

 

m = f’(1) = 
−54

(1+2)2
 = -6 

 

m – (9) = -6(x - 1) 

 

y = -6x + 15 

 



6. f(x) = 1 – cos(2x) + 𝑐𝑜𝑠2(x) 

 

a. Find the derivative. 

 

f’(x) = (-2sin(2x)) -2sin(x)cos(x) 

 

 = 2sin(2x) – sin(2x) 

 = sin(2x) 

 

b. sin(2x) = 0 

 

2x = 0; x = 0 

2x = 𝜋; x = 
𝜋

2
 

2x = 2⁡𝜋; x = 𝜋 

2x = 3⁡𝜋; x = 
3𝜋

2
 

2x = 4⁡𝜋; x = 𝜋 

 

x = 0, x = 
𝜋

2
,⁡x = 𝜋, x = 

3𝜋

2
, x = 𝜋 

 

 

7. 6𝑥2𝑦 − ⁡𝜋cos(y) = 7𝜋 

 

a. Find  
𝑑𝑦

𝑑𝑥
. 

 
𝑑

𝑑𝑥
(6𝑥2𝑦) - 

𝑑

𝑑𝑥
(𝜋cos(y)⁡) = 

𝑑

𝑑𝑥
(7𝜋) 

 

12xy + 6𝑥2
𝑑𝑦

𝑑𝑥
 +⁡𝜋sin(y)⁡

𝑑𝑦

𝑑𝑥
 = 0 

 

6𝑥2
𝑑𝑦

𝑑𝑥
 +⁡𝜋sin(y)

𝑑𝑦

𝑑𝑥
=⁡−12𝑥𝑦 

 
𝑑𝑦

𝑑𝑥
= ⁡

−12𝑥𝑦

6𝑥2 + 𝜋sin(y)
 

 

b. Mtangent line = 
−12𝜋

6+𝜋sin(π)
 =  -2π 

 

Mnormal line = 
1

2
π 

 

y – (π) = 
1

2
π(x - 1) 

 

y = 
1

2
π(x+1) 



8. a.  𝑥2 +  𝑦2 =  𝑐2 

 

⁡⁡⁡⁡⁡
𝑑

𝑑𝑡
(𝑥2) + 

𝑑

𝑑𝑡
(𝑦2) = 

𝑑

𝑑𝑡
(𝑐2) 

 

   2x
𝑑𝑥

𝑑𝑥
 + 2y

𝑑𝑦

𝑑𝑡
 = 2c

𝑑𝑐

𝑑𝑡
, but 

𝑑𝑐

𝑑𝑡
= 0 

 

    (8)(-5) + 15(
𝑑𝑦

𝑑𝑡
) = 0 

 

⁡⁡⁡⁡
𝑑𝑦

𝑑𝑡
 =  

8

3
 ft/sec 

 

b. 
𝑦

𝑥
 = tanθ 

 

    y = x tanθ 

 

    
𝑑𝑦

𝑑𝑡
= tanθ

𝑑𝑥

𝑑𝑡
 + x 𝑠𝑒𝑐2θ

𝑑θ

𝑑𝑡
 

 

    -5 = (
8

15
)(⁡

8

3
) + (15)(⁡

17

15
)2 ⁡

𝑑θ

𝑑𝑡
 

 

⁡⁡⁡⁡
𝑑θ

𝑑𝑡
=⁡⁡

−1

3
rad/s 

 

 

9. S = 6𝑎2 

 
𝑑S

𝑑𝑡
 = 12a

𝑑a

𝑑𝑡
 

 
𝑑S

𝑑𝑡
= 72𝑖𝑛2/𝑠𝑒𝑐 

72 = 12a
𝑑a

𝑑𝑡
; a = 3 

 
𝑑a

𝑑𝑡
= 2𝑖𝑛/sec 

 

V = 𝑎3 

 

 
𝑑V

𝑑𝑡
 = 3𝑎2 ∗

𝑑a

𝑑𝑡
 

 
𝑑V

𝑑𝑡
= 3 ∗ 9 ∗ 2 

 

=54 𝑖𝑛3/sec 



 

10. V = 
1

3
π𝑟2h 

 

V =  
1

3
π(

ℎ

2
)2h 

 

V = 
1

12
πℎ3 

 
𝑑V

𝑑𝑡
= ⁡

𝑑V

𝑑ℎ
∗⁡
𝑑h

𝑑𝑡
 

 

2 = 
𝑑

𝑑ℎ
(
1

12
πℎ3)⁡

𝑑h

𝑑𝑡
 

 

8 = πℎ2
𝑑h

𝑑𝑡
 

 
𝑑h

𝑑𝑡
=⁡

8

πℎ2
 where h = 3 

 
𝑑h

𝑑𝑡
=⁡

8

9𝜋
 m/min 

 

 


