
Question 1

𝑦 = 4𝑥 + 2

Find 
ⅆ𝑦

ⅆ𝑥
.

4
ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
= 4 1 𝑥1−1 + 0 𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 2

𝑦 = 𝑥 +
1

2

Find 
ⅆ𝑦

ⅆ𝑥
.

1 1 𝑥1−1 + 0
ⅆ𝑦

ⅆ𝑥
=

1
ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 3

𝑦 = 7 −
𝑥

2

Find 
ⅆ𝑦

ⅆ𝑥
.

0 +
−1

2
𝑥1−1

ⅆ𝑦

ⅆ𝑥
=

−1

2

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 4

𝑦 = 3𝑥2 − 4𝑥 + 2

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
= 3 2 𝑥2−1 − 4 1 𝑥1−1 + 0

ⅆ𝑦

ⅆ𝑥
= 6𝑥 − 4

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 5

𝑦 = 2𝑥3 − 𝑥 +
1

3

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
= 2 3 𝑥3−1 − 1 1 𝑥1−1 + 0

ⅆ𝑦

ⅆ𝑥
= 6𝑥2 − 1

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 6

𝑦 = −𝑥5 − 𝑥 +
1

3

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
= −1 5 𝑥5−1 − 1 1 𝑥1−1 + 0

ⅆ𝑦

ⅆ𝑥
= −5𝑥4 − 1

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0



Question 7

𝑦 =
1

4
𝑥4 +

1

2
𝑥2 +

1

3
𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

For any term 𝑥 except  0 ,  

𝑥0=1 

1

4
4 𝑥4−1 +

1

2
2 𝑥2−1 +

1

3
1 𝑥1−1

ⅆ𝑦

ⅆ𝑥
= 𝑥3 + 𝑥 +

1

3



Question 8

𝑦 =
1

𝑥
−

1

𝑥2
+

1

𝑥3

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.
𝑦 = 𝑥−1 − 𝑥−2 + 𝑥−3

1 −1 𝑥−1−1 − 1 −2 𝑥−2−1 + 1 −3 𝑥−3−1

ⅆ𝑦

ⅆ𝑥
= −𝑥−2 + 2𝑥−3 − 3𝑥−4



Question 9

𝑦 = 𝑥 −
2

𝑥
+
3

5

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

𝑦 = 𝑥 − 2𝑥−1 +
3

5

1 1 𝑥1−1 − 2 −1 𝑥−1−1 + 0

ⅆ𝑦

ⅆ𝑥
= 1 + 2𝑥−2

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 



Question 10

𝑦 =
𝑥

2
−
3𝑥𝟑 + 4𝑥

3𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑦 =
𝑥

2
− (

3𝑥3

3𝑥
+
4𝑥

3𝑥
)

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

1

2
1 𝑥1−1 − 1 2 𝑥2−1 − 0

𝑦 =
𝑥

2
− 𝑥2 −

4

3

ⅆ𝑦

ⅆ𝑥
=

1

2
− 2𝑥

For any term 𝑥 except  0 ,  

𝑥0=1 



Question 11

4𝑥2 − 𝑥 + 1

2𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑦 =
4𝑥2

2𝑥
−

𝑥

2𝑥
+

1

2𝑥

𝑦 = 2𝑥 −
1

2
+
𝑥−1

2

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

2 1 𝑥1−1 − 0 +
1

2
−1 𝑥−1−1

2 −
1

2
𝑥−2

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 



Question 12

𝑦 = 2 𝑥 + 𝑥 − 1

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑦 = 2𝑥
1
2 + 𝑥 − 1

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

2
1

2
𝑥
1
2−1 + 1 1 𝑥1−1 + 0

𝑥
−1
2 + 1



Question 13

𝑦 =
1

𝑥
− 3 𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 

𝑦 = 𝑥−1 − 3𝑥
1
2

1 −1 𝑥−1−1 − 3
1

2
𝑥
1
2
−1

−𝑥−2 −
3

2
𝑥
−1
2



Question 14

𝑦 =
2𝑥 + 𝑥

3 𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

𝑦 =
2𝑥

3 𝑥
+

𝑥

3 𝑥

𝑦 =
2

3
𝑥1−

1
2 +

1

3

2

3

1

2
𝑥
1
2−1 + 0

1

3
𝑥−

1
2

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0
𝑦 =

2

3
𝑥
1
2 +

1

3



Question 15

𝑦 = 𝑥 2𝑥 + 𝑥2

Find 
ⅆ𝑦

ⅆ𝑥
.

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

𝑦 = 2𝑥2 + 𝑥3

𝑦 = 𝑥 2𝑥 + 𝑥2

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

2 2 𝑥2−1 + 1 3 𝑥3−1

4𝑥 + 3𝑥2



Question 16

𝑦 = 𝑥 2𝑥 − 1 𝑥 − 3

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

𝑦 = 𝑥 2𝑥 − 1 𝑥 − 3

𝑦 = 2𝑥2 − 𝑥 𝑥 − 3

𝑦 = 2𝑥3 − 6𝑥2 − 𝑥2 + 3𝑥

𝑦 = 2𝑥3 − 7𝑥2 + 3𝑥

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

2 3 𝑥3−2 − 7 2 𝑥2−1 + 3 1 𝑥1−1

For any term 𝑥 except  0 ,  

𝑥0=1 

6𝑥2 − 14𝑥 + 3



Question 17

𝑦 = 2 𝑥 − 3 2

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑦 = 2 𝑥 − 3 2

𝑦 = 2 𝑥 − 3 𝑥 − 3

𝑦 = 2𝑥 − 6 𝑥 − 3

𝑦 = 2𝑥2 − 6𝑥 − 6𝑥 + 18

𝑦 = 2𝑥2 − 12𝑥 + 18

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

2 2 𝑥2−1 − 12 1 𝑥1−1 + 0

4𝑥 − 12

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 



Question 18

𝑦 = 𝑥 𝑥2 −
1

𝑥

Find 
ⅆ𝑦

ⅆ𝑥
.

𝑦 = 𝑥 𝑥2 −
1

𝑥

𝑦 = 𝑥
1
2 𝑥2 − 𝑥−1

𝑦 = 𝑥
1
2+2 − 𝑥

1
2−1

ⅆ𝑦

ⅆ𝑥
=

ⅆ𝑦

ⅆ𝑥
=

𝑓 𝑥 = 𝑎𝑥𝑛 𝑓′(𝑥) = 𝑎𝑛𝑥𝑛−1

Rewrite functions as a sums of terms in 

powers of 𝑥 before differentiating.

𝑓 𝑥 = 𝑎 𝑓′ 𝑥 = 0

For any term 𝑥 except  0 ,  

𝑥0=1 
𝑦 = 𝑥

5
2 − 𝑥

−1
2

1
5

2
𝑥
5
2−1 − 1

−1

2
𝑥
−1
2 −1

3

2
𝑥
3
2 +

1

2
𝑥
−3
2



Question 19

𝑦 = 4𝑥6 − 3𝑥4 + 𝑥2

Find 
𝑑2𝑦

ⅆ𝑥2
.

ⅆ𝑦

ⅆ𝑥
= 24𝑥5 − 12𝑥3 + 2𝑥

𝑑2𝑦

ⅆ𝑥2
= 24 5 𝑥4 − 12 3 𝑥2 + 2

220𝑥4 − 36𝑥2 + 2
𝑑2𝑦

ⅆ𝑥2
=



Question 20

𝑦 = 3𝑥5 − 2𝑥3 + 2𝑥

Find 
𝑑2𝑦

ⅆ𝑥2
.

ⅆ𝑦

ⅆ𝑥
= 15𝑥4 − 6𝑥2 + 2

𝑑2𝑦

ⅆ𝑥2
=

𝑑2𝑦

ⅆ𝑥2
=

15 4 𝑥3 − 6 2 𝑥 + 0

60𝑥3 − 12𝑥



Question

Find  
ⅆ𝑦

ⅆ𝑥
.

𝑦 = 3𝑥2 − 4𝑥 + 1

6𝑥 − 4

Find  
ⅆ𝑦

ⅆ𝑥
. Find  

ⅆ𝑦

ⅆ𝑥
.

Find  
ⅆ𝑦

ⅆ𝑥
. Find  

ⅆ𝑦

ⅆ𝑥
. Find  

ⅆ𝑦

ⅆ𝑥
.

Find  
ⅆ𝑦

ⅆ𝑥
. Find  

ⅆ𝑦

ⅆ𝑥
. Find  

ⅆ𝑦

ⅆ𝑥
.

𝑦 =
1

5
𝑥5 −

1

3
𝑥3 + 𝑥

𝑥4 − 𝑥2 + 1

𝑦 = 𝑥 2𝑥 − 3 𝑥 + 1

6𝑥2 − 2𝑥 − 3

𝑦 = 𝑥 2𝑥 − 3

3𝑥
1
2 −

3

2
𝑥−

1
2

𝑦 = 𝑥 −
1

𝑥

1

2
𝑥−

1
2 + 𝑥−2

𝑦 = 𝑥 + 3 2

2𝑥 + 6

𝑦 =
𝑥2

2
− 𝑥 +

1

7

𝑥 − 1

𝑦 = 𝑥
1
2 𝑥

5
2 − 𝑥

1
2

3𝑥2 − 1

𝑦 =
1

𝑥
−

1

𝑥2

−𝑥−2 + 2𝑥−3
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