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Section 1: Determine the derivative of the function, 𝑦′. 
 
1.) 𝑥2 − 𝑦2 = 9 
 
 2𝑥 − 2𝑦 ∙ 𝑦′ = 0 
 2𝑥 − 2𝑦𝑦′ = 0 
 −2𝑦𝑦′ = −2𝑥 

 𝑦′ =
𝑥

𝑦
 

 
 
 
 
 
 
2.) 𝑥𝑦 = 4 
 
 𝑥 ∙ 𝑦′ + 𝑦 ∙ (1) = 0 
 𝑥𝑦′ + 𝑦 = 0 
 𝑥𝑦′ = −𝑦 

 𝑦′ = −
𝑦

𝑥
 

 
 
 
 
 
 
3.) 𝑥𝑦2 − 𝑥 + 16 = 0 
 
 (𝑥 ∙ 2𝑦 ∙ 𝑦′ + 𝑦2 ∙ (1)) − 1 + 0 = 0 
 2𝑥𝑦𝑦′ + 𝑦2 − 1 = 0 
 2𝑥𝑦𝑦′ = 1 − 𝑦2 

 𝑦′ =
1−𝑦2

2𝑥𝑦
 

 
 
 
 
 
4.) 4𝑥3 + 11𝑥𝑦2 − 2𝑦3 = 0 
 

 12𝑥2 + (11𝑥 ∙ 2𝑦 ∙ 𝑦′ + 𝑦2 ∙ (11)) − 6𝑦2 ∙ 𝑦′ = 0 

 12𝑥2 + 22𝑥𝑦𝑦′ + 11𝑦2 − 6𝑦2𝑦′ = 0 
 22𝑥𝑦𝑦′ − 6𝑦2𝑦′ = −12𝑥2 − 11𝑦2 
 𝑦′(22𝑥𝑦 − 6𝑦2) = −12𝑥2 − 11𝑦2 

 𝑦′ =
−12𝑥2−11𝑦2

22𝑥𝑦−6𝑦2
 

 
 
 
 
 
 



5.) 6𝑥 − √2𝑥𝑦 + 𝑥𝑦3 = 𝑦2 

 

 6𝑥 − (2𝑥𝑦)
1

2 + 𝑥𝑦3 = 𝑦2 

 6 −
1

2
(2𝑥𝑦)−

1

2 ∙ (2𝑥 ∙ 𝑦′ + 𝑦 ∙ (2)) + (𝑥 ∙ 3𝑦2 ∙ 𝑦′ + 𝑦3 ∙ (1)) = 2𝑦 ∙ 𝑦′ 

 6 −
1

2√2𝑥𝑦
(2𝑥𝑦′ + 2𝑦) + 3𝑥𝑦2𝑦′ + 𝑦3 = 2𝑦𝑦′ 

 6 −
𝑥𝑦′

√2𝑥𝑦
−

𝑦

√2𝑥𝑦
+ 3𝑥𝑦2𝑦′ + 𝑦3 = 2𝑦𝑦′ 

 −
𝑥𝑦′

√2𝑥𝑦
+ 3𝑥𝑦2𝑦′ − 2𝑦𝑦′ =

𝑦

√2𝑥𝑦
− 𝑦3 − 6 

 𝑦′ (−
𝑥

√2𝑥𝑦
+ 3𝑥𝑦2 − 2𝑦) =

𝑦

√2𝑥𝑦
− 𝑦3 − 6 

 𝑦′ =
𝑦−𝑦3√2𝑥𝑦−6√2𝑥𝑦

−𝑥+3𝑥𝑦2√2𝑥𝑦−2𝑦√2𝑥𝑦
 

 
6.) 𝑥𝑦 + sin𝑦 = 𝑥2 
 
 𝑥 ∙ 𝑦′ + 𝑦 ∙ (1) + cos(𝑦) ∙ 𝑦′ = 2𝑥 
 𝑥𝑦′ + 𝑦 + cos(𝑦) 𝑦′ = 2𝑥 
 𝑥𝑦′ + cos(𝑦) 𝑦′ = 2𝑥 − 𝑦 
 𝑦′(𝑥 + cos(𝑦)) = 2𝑥 − 𝑦 

 𝑦′ =
2𝑥−𝑦

𝑥+cos(𝑦)
 

 
 
 
 
 
7.) 𝑥3𝑦 + 𝑦3𝑥 = 10 
 

 (𝑥3 ∙ 𝑦′ + 𝑦 ∙ (3𝑥2)) + (𝑦3 ∙ (1) + 𝑥 ∙ 3𝑦2 ∙ 𝑦′) = 0 

 𝑥3𝑦′ + 3𝑥2𝑦 + 𝑦3 + 3𝑥𝑦2𝑦′ = 0 
 𝑥3𝑦′ + 3𝑥𝑦2𝑦′ = −3𝑥2𝑦 − 𝑦3 
 𝑦′(𝑥3 + 3𝑥𝑦2) = −3𝑥2𝑦 − 𝑦3 

 𝑦′ =
−3𝑥2𝑦−𝑦3

𝑥3+3𝑥𝑦2
 

 
 
 
 
8.) 𝑥2𝑦2 + 3𝑥𝑦 = 10𝑦 
 

 (𝑥2 ∙ 2𝑦 ∙ 𝑦′ + 𝑦2 ∙ (2𝑥)) + (3𝑥 ∙ 𝑦′ + 𝑦 ∙ (3)) = 10𝑦′ 

 2𝑥2𝑦𝑦′ + 2𝑥𝑦2 + 3𝑥𝑦′ + 3𝑦 = 10𝑦′ 
 2𝑥2𝑦𝑦′ + 3𝑥𝑦′ − 10𝑦′ = −2𝑥𝑦2 − 3𝑦 
 𝑦′(2𝑥2𝑦 + 3𝑥 − 10) = −2𝑥𝑦2 − 3𝑦 

 𝑦′ =
−2𝑥𝑦2−3𝑦

2𝑥2𝑦+3𝑥−10
 

 
 
 
 
 
 
 
Section 2: Find the slope and the equation of the tangent line at the given point. 



 

9.) sin(𝑥𝑦) = 𝑦 at (
𝜋

2
, 1) 

 

 cos(𝑥𝑦) ∙ (𝑥 ∙ 𝑦′ + 𝑦 ∙ (1)) = 𝑦′ 

 𝑥𝑦′ cos(𝑥𝑦) + 𝑦 cos(𝑥𝑦) = 𝑦′ 
 𝑥𝑦′ cos(𝑥𝑦) − 𝑦′ = −𝑦 cos(𝑥𝑦) 
 𝑦′(𝑥 cos(𝑥𝑦) − 1) = −𝑦 cos(𝑥𝑦) 

 𝑦′ = −
𝑦 cos(𝑥𝑦)

𝑥 cos(𝑥𝑦)−1
 

 

 𝑦′ = −
(1) cos((

𝜋

2
)(1))

(
𝜋

2
) cos((

𝜋

2
)(1))−1

= −
(1)(0)

(
𝜋

2
)(0)−1

= 0 

 

 𝑦 − 1 = 0(𝑥 −
𝜋

2
) 

 𝑦 = 1 
 
10.) 𝑦 + cos(𝑥𝑦2) + 3𝑥2 = 4 at (1, 0) 
 

 𝑦′ − sin(𝑥𝑦2) ∙ (𝑥 ∙ 2𝑦 ∙ 𝑦′ + 𝑦2 ∙ (1)) + 6𝑥 = 0 

 𝑦′ − sin(𝑥𝑦2) (2𝑥𝑦𝑦′ + 𝑦2) + 6𝑥 = 0 
 𝑦′ − 2𝑥𝑦𝑦′ sin(𝑥𝑦2) − 𝑦2 sin(𝑥𝑦2) + 6𝑥 = 0 
 𝑦′ − 2𝑥𝑦𝑦′ sin(𝑥𝑦2) = 𝑦2 sin(𝑥𝑦2) − 6𝑥 
 𝑦′(1 − 2𝑥𝑦 sin(𝑥𝑦2)) = 𝑦2 sin(𝑥𝑦2) − 6𝑥 

 𝑦′ =
𝑦2 sin(𝑥𝑦2)−6𝑥

1−2𝑥𝑦 sin(𝑥𝑦2)
 

 

 𝑦′ =
(0)2 sin((1)(0)2)−6(1)

1−2(1)(0) sin((1)(0)2)
=

0−6

1−0
= −6 

 

 𝑦 − 0 = −6(𝑥 − 1) 
 𝑦 = −6(𝑥 − 1) 


