
Chapter 3b Section 3.7 Implicit Differentiation Differentiation Rules 
Play Day 

Assignment # 5 – 19, 23 – 29   Quiz Next Day! 

 
Name: ________________________         Date: __________________ 
 
 

Learning Goal 3.3 Using more derivative rules. 

 
More Questions – Solutions 

 
1. Use implicit differentiation to find the following derivatives. 
a.  𝑦2 = 1 + 𝑥2  b.  𝑥2 + 𝑥𝑦 + 𝑦2 = 7  

2𝑦
𝑑𝑦

𝑑𝑥
= 2𝑥 

𝑑𝑦

𝑑𝑥
=

2𝑥

2𝑦
 

=
𝑥

𝑦
 

2𝑥 + (𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦(1)) + 2𝑦

𝑑𝑦

𝑑𝑥
= 0 

2𝑥 +
𝑑𝑦

𝑑𝑥
(𝑥 + 2𝑦) + 𝑦 = 0 

 

𝑑𝑦

𝑑𝑥
(𝑥 + 2𝑦) = −(𝑦 + 2𝑥) 

𝑑𝑦

𝑑𝑥
= −

𝑦 + 2𝑥

𝑥 + 2𝑦
 

c.  𝑥3 + 𝑥𝑦2 = 𝑦3 + 𝑦𝑥2  d.  4 cos 𝑥 sin 𝑦 = 1  

3𝑥2 + (𝑥 (2𝑦
𝑑𝑦

𝑑𝑥
) + 𝑦2(1))

= 3𝑦2
𝑑𝑦

𝑑𝑥
+ (𝑦(2𝑥2) + 𝑥2 (

𝑑𝑦

𝑑𝑥
)) 

3𝑥2 + 2𝑥𝑦
𝑑𝑦

𝑑𝑥
+ 𝑦2 = 3𝑦2

𝑑𝑦

𝑑𝑥
+ 2𝑥2𝑦 + 𝑥2

𝑑𝑦

𝑑𝑥
 

𝑑𝑦

𝑑𝑥
(2𝑥𝑦 − 3𝑦2 − 𝑥2) = 2𝑥2𝑦 − 3𝑥2 − 𝑦2 

𝑑𝑦

𝑑𝑥
=

2𝑥2𝑦 − 3𝑥2 − 𝑦2

2𝑥𝑦 − 3𝑦2 − 𝑥2
 

4 cos 𝑥 cos 𝑦
𝑑𝑦

𝑑𝑥
− 4 sin 𝑥 sin 𝑦 = 0 

4 cos 𝑥 cos 𝑦
𝑑𝑦

𝑑𝑥
= 4 sin 𝑥 sin 𝑦 

 

𝑑𝑦

𝑑𝑥
=

4 sin 𝑥 sin 𝑦

4 cos 𝑥 cos 𝑦
 

𝑑𝑦

𝑑𝑥
=

sin 𝑥 sin 𝑦

cos 𝑥 cos 𝑦
 

𝑑𝑦

𝑑𝑥
= tan 𝑥 tan 𝑦 
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e.  √𝑥 + √𝑦 = 9  f.  tan (
𝑥

𝑦
) = 𝑥 + 𝑦  

𝑥
1

2⁄ + 𝑦
1

2⁄ = 9 

 

1

2
𝑥−1

2⁄ +
1

2
𝑦−1

2⁄
𝑑𝑦

𝑑𝑥
= 0 

√𝑥

2𝑥
+

√𝑦

2𝑦

𝑑𝑦

𝑑𝑥
= 0 

√𝑦

2𝑦

𝑑𝑦

𝑑𝑥
= −

√𝑥

2𝑥
 

𝑑𝑦

𝑑𝑥
= −

√𝑥

2𝑥
×

2𝑦

√𝑦
 

𝑑𝑦

𝑑𝑥
= −

𝑦√𝑥

𝑥√𝑦
 

𝑑𝑦

𝑑𝑥
= −

√𝑥𝑦

𝑥
 

sec2 (
𝑥

𝑦
) × (

𝑦 − 𝑥
𝑑𝑦
𝑑𝑥

𝑦2
) = 1 +

𝑑𝑦

𝑑𝑥
 

sec2 (
𝑥

𝑦
) × (𝑦 − 𝑥

𝑑𝑦

𝑑𝑥
) = 𝑦2 (1 +

𝑑𝑦

𝑑𝑥
) 

𝑦sec2 (
𝑥

𝑦
) − 𝑥

𝑑𝑦

𝑑𝑥
sec2 (

𝑥

𝑦
) = 𝑦2 + 𝑦2

𝑑𝑦

𝑑𝑥
 

𝑦sec2 (
𝑥

𝑦
) + 𝑦2 = 𝑦2

𝑑𝑦

𝑑𝑥
+ 𝑥

𝑑𝑦

𝑑𝑥
sec2 (

𝑥

𝑦
) 

𝑦sec2 (
𝑥

𝑦
) + 𝑦2 =

𝑑𝑦

𝑑𝑥
(𝑦2 + 𝑥 sec2 (

𝑥

𝑦
)) 

𝑑𝑦

𝑑𝑥
=

𝑦sec2 (
𝑥
𝑦) + 𝑦2

𝑦2 + 𝑥 sec2 (
𝑥
𝑦

)
 

g.  sin(𝑥 + 𝑦) = 𝑥𝑦  h.  
1

𝑥
+

1

𝑦
= 7  

cos(𝑥 + 𝑦) × (1 +
𝑑𝑦

𝑑𝑥
) = 𝑦 + 𝑥

𝑑𝑦

𝑑𝑥
 

cos(𝑥 + 𝑦) + cos(𝑥 + 𝑦)
𝑑𝑦

𝑑𝑥
 = 𝑦 + 𝑥

𝑑𝑦

𝑑𝑥
 

cos(𝑥 + 𝑦)
𝑑𝑦

𝑑𝑥
− 𝑥

𝑑𝑦

𝑑𝑥
= 𝑦 − cos(𝑥 + 𝑦) 

𝑑𝑦

𝑑𝑥
(cos(𝑥 + 𝑦) − 𝑥) = 𝑦 − cos(𝑥 + 𝑦) 

𝑑𝑦

𝑑𝑥
=

𝑦 − cos(𝑥 + 𝑦)

cos(𝑥 + 𝑦) − 𝑥
 

𝑥−1 + 𝑦−1 = 7 

 

−𝑥−2 − 𝑦−2
𝑑𝑦

𝑑𝑥
= 0 

−𝑦−2
𝑑𝑦

𝑑𝑥
= 𝑥−2 

−
1

𝑦2
 
𝑑𝑦

𝑑𝑥
=

1

𝑥2
 

 
𝑑𝑦

𝑑𝑥
= −

𝑦2

𝑥2
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i.  𝑦 = (𝑥 + 1)2(𝑥 + 2)3  j.  𝑦 = (3𝑥 + 2)4(5𝑥 − 1)2  

ln 𝑦 = ln((𝑥 + 1)2(𝑥 + 2)3) 

ln 𝑦 = ln((𝑥 + 1)2) + ln((𝑥 + 2)3) 

ln 𝑦 = 2 ln(𝑥 + 1) + 3 ln(𝑥 + 2) 

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 2 (

1

𝑥 + 1
) + 3 (

1

𝑥 + 2
) 

1

𝑦

𝑑𝑦

𝑑𝑥
=

2(𝑥 + 2) + 3(𝑥 + 1)

(𝑥 + 1)(𝑥 + 2)
 

𝑑𝑦

𝑑𝑥
=

2(𝑥 + 2) + 3(𝑥 + 1)

(𝑥 + 1)(𝑥 + 2)
× 𝑦 

 

𝑑𝑦

𝑑𝑥
=

2(𝑥 + 2) + 3(𝑥 + 1)

(𝑥 + 1)(𝑥 + 2)
× (𝑥 + 1)2(𝑥 + 2)3 

𝑑𝑦

𝑑𝑥
= (2(𝑥 + 2) + 3(𝑥 + 1)) × (𝑥 + 1)(𝑥 + 2)2 

𝑑𝑦

𝑑𝑥
= (2𝑥 + 4 + 3𝑥 + 3)(𝑥 + 1)(𝑥 + 2)2 

𝑑𝑦

𝑑𝑥
= (5𝑥 + 7)(𝑥 + 1)(𝑥 + 2)2 

ln 𝑦 = ln((3𝑥 + 2)4(5𝑥 − 1)2) 

ln 𝑦 = ln((3𝑥 + 2)4) + ln((5𝑥 − 1)2) 

ln 𝑦 = 4 ln(3𝑥 + 2) + 2 ln(5𝑥 − 1) 

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 4 (

1

3𝑥 + 2
× 3) + 2 (

1

5𝑥 − 1
× 5) 

1

𝑦

𝑑𝑦

𝑑𝑥
=

12

3𝑥 + 2
+

10

5𝑥 − 1
 

1

𝑦

𝑑𝑦

𝑑𝑥
=

12(5𝑥 − 1) + 10(3𝑥 + 2)

(3𝑥 + 2)(5𝑥 − 1)
 

𝑑𝑦

𝑑𝑥
=

12(5𝑥 − 1) + 10(3𝑥 + 2)

(3𝑥 + 2)(5𝑥 − 1)
× 𝑦 

 

𝑑𝑦

𝑑𝑥
=

12(5𝑥 − 1) + 10(3𝑥 + 2)

(3𝑥 + 2)(5𝑥 − 1)
× (3𝑥 + 2)4(5𝑥 − 1)2 

𝑑𝑦

𝑑𝑥
= (12(5𝑥 − 1) + 10(3𝑥 + 2)) × (3𝑥 + 2)3(5𝑥 − 1) 

𝑑𝑦

𝑑𝑥
= (60𝑥 − 12 + 30𝑥 + 20) × (3𝑥 + 2)3(5𝑥 − 1) 

𝑑𝑦

𝑑𝑥
= (90𝑥 − 8)(3𝑥 + 2)3(5𝑥 − 1) 

𝑑𝑦

𝑑𝑥
= 2(45𝑥 − 4)(3𝑥 + 2)3(5𝑥 − 1) 
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k.  𝑦 = (𝑥 − 1)2(𝑥 + 1)3(𝑥 + 3)4  

ln 𝑦 = ln((𝑥 − 1)2(𝑥 + 1)3(𝑥 + 3)4) 

ln 𝑦 = ln((𝑥 − 1)2) + ln((𝑥 + 1)3) + ln((𝑥 + 3)4) 

ln 𝑦 = 2 ln(𝑥 − 1) + 3 ln(𝑥 + 1) + 4 ln(𝑥 + 3) 

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 2 (

1

𝑥 − 1
) + 3 (

1

𝑥 + 1
) + 4 (

1

𝑥 + 3
) 

1

𝑦

𝑑𝑦

𝑑𝑥
=

2

𝑥 − 1
+

3

𝑥 + 1
+

4

𝑥 + 3
 

1

𝑦

𝑑𝑦

𝑑𝑥
=

2(𝑥 + 1)(𝑥 + 3) + 3(𝑥 − 1)(𝑥 + 3) + 4(𝑥 − 1)(𝑥 + 1)

(𝑥 − 1)(𝑥 + 1)(𝑥 + 3)
 

𝑑𝑦

𝑑𝑥
=

2(𝑥 + 1)(𝑥 + 3) + 3(𝑥 − 1)(𝑥 + 3) + 4(𝑥 − 1)(𝑥 + 1)

(𝑥 − 1)(𝑥 + 1)(𝑥 + 3)
× 𝑦 

 

𝑑𝑦

𝑑𝑥
= (2(𝑥 + 1)(𝑥 + 3) + 3(𝑥 − 1)(𝑥 + 3) + 4(𝑥 − 1)(𝑥 + 1)) × (𝑥 − 1)(𝑥 + 1)2(𝑥 + 3)3 

𝑑𝑦

𝑑𝑥
= (2(𝑥2 + 4𝑥 + 3) + 3(𝑥2 + 2𝑥 − 3) + 4(𝑥2 − 1)) × (𝑥 − 1)(𝑥 + 1)2(𝑥 + 3)3 

𝑑𝑦

𝑑𝑥
= (2𝑥2 + 8𝑥 + 6 + 3𝑥2 + 6𝑥 − 9 + 4𝑥2 − 4) × (𝑥 − 1)(𝑥 + 1)2(𝑥 + 3)3 

𝑑𝑦

𝑑𝑥
= (9𝑥2 + 14𝑥 − 7)(𝑥 − 1)(𝑥 + 1)2(𝑥 + 3)3 
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l.  𝑦 =
√4 + 3𝑥2

√𝑥2 + 1
3   

𝑦 = (4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)−1
3⁄  

ln 𝑦 = ln ((4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)−1
3⁄ ) 

ln 𝑦 = ln ((4 + 3𝑥2)
1

2⁄ ) + ln ((𝑥2 + 1)−1
3⁄ ) 

ln 𝑦 =
1

2
ln(4 + 3𝑥2) −

1

3
ln(𝑥2 + 1) 

 

1

𝑦

𝑑𝑦

𝑑𝑥
=

1

2
(

1

4 + 3𝑥2
× 6𝑥) −

1

3
(

1

𝑥2 + 1
× 2𝑥) 

1

𝑦

𝑑𝑦

𝑑𝑥
=

3𝑥

4 + 3𝑥2
−

2𝑥

3(𝑥2 + 1)
 

1

𝑦

𝑑𝑦

𝑑𝑥
=

9𝑥(𝑥2 + 1) − 2𝑥(4 + 3𝑥2)

(4 + 3𝑥2)(𝑥2 + 1)
 

𝑑𝑦

𝑑𝑥
=

9𝑥(𝑥2 + 1) − 2𝑥(4 + 3𝑥2)

(4 + 3𝑥2)(𝑥2 + 1)
× 𝑦 

 

𝑑𝑦

𝑑𝑥
=

9𝑥(𝑥2 + 1) − 2𝑥(4 + 3𝑥2)

(4 + 3𝑥2)(𝑥2 + 1)
× (4 + 3𝑥2)

1
2⁄ (𝑥2 + 1)−1

3⁄  

𝑑𝑦

𝑑𝑥
=

9𝑥(𝑥2 + 1) − 2𝑥(4 + 3𝑥2)

(4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)
4

3⁄
 

𝑑𝑦

𝑑𝑥
=

9𝑥3 + 9𝑥 − 8𝑥 − 6𝑥3

(4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)
4

3⁄
 

𝑑𝑦

𝑑𝑥
=

3𝑥3 + 𝑥

(4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)
4

3⁄
 

𝑑𝑦

𝑑𝑥
=

𝑥(3𝑥2 + 1)

(4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)
4

3⁄
 

𝑑𝑦

𝑑𝑥
=

𝑥(3𝑥2 + 1)(4 + 3𝑥2)
1

2⁄ (𝑥2 + 1)
2

3⁄

(4 + 3𝑥2)(𝑥2 + 1)2
 

𝑑𝑦

𝑑𝑥
=

𝑥(3𝑥2 + 1)(4 + 3𝑥2)
3

6⁄ (𝑥2 + 1)
4

6⁄

(4 + 3𝑥2)(𝑥2 + 1)2
 

𝑑𝑦

𝑑𝑥
=

𝑥(3𝑥2 + 1)√(4 + 3𝑥2)3(𝑥2 + 1)46

(4 + 3𝑥2)(𝑥2 + 1)2
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