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Question # 1 

Differentiate each of the following: 

(a) 𝑥3 

Solution: 
𝑑

𝑑𝑥
(𝑥3) = 3𝑥2 

 

(b) √𝑥
3

 

Solution: 
𝑑

𝑑𝑥
(√𝑥

3
) =

𝑑

𝑑𝑥
(𝑥

1

3) =
1

3
𝑥

1

3
−1 =

1

3
𝑥−

2

3 

 

(c) 3𝑥−5 

Solution: 
𝑑

𝑑𝑥
(3𝑥−5) = − 15𝑥−6 

 

(d) 
1

5𝑥
 

Solution: 

 
𝑑

𝑑𝑥
(

1

5𝑥
) =

1

5

𝑑

𝑑𝑥
(

1

𝑥
) =

1

5

𝑑

𝑑𝑥
(𝑥−1) = −

1

5
𝑥−2  
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(e) 
1

𝑥
 

Solution: 
𝑑

𝑑𝑥
(

1

𝑥
) =

𝑑

𝑑𝑥
(𝑥−1) = −1𝑥−2 

 

(f) 𝜋 

Solution: 
𝑑

𝑑𝑥
(𝜋) = 0 
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Question # 2 

Find 
𝑑𝑦

𝑑𝑥
  for each of the following: 

(a) 𝑦 = 6𝑥5 + 4𝑥3 − 3𝑥2 + 2𝑥 − 7 

Solution:  

Differentiating with respect to x on both sides 

𝑑

𝑑𝑥
(𝑦) =

𝑑

𝑑𝑥
(6𝑥5 + 4𝑥3 − 3𝑥2 + 2𝑥 − 7) 

𝑑𝑦

𝑑𝑥
= 30𝑥4 + 12𝑥2 − 6𝑥 + 2 
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(b) 𝑦 = 𝑥 +
3

√𝑥
+

2

√𝑥3
 

Solution: 

Differentiating with respect to x on both sides 

𝑑

𝑑𝑥
(𝑦) =

𝑑

𝑑𝑥
(𝑥 +

3

√𝑥
+

2

√𝑥3
) 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥 + 3. 𝑥−

1
2 + 2. 𝑥−

3
2) 

𝑑𝑦

𝑑𝑥
= 1 −

3

2
. 𝑥−

3
2 − 3. 𝑥−

5
2 

 

 

 

 

 

 

 

RIS
IN

G S
TAR O

NLIN
E A

CADEM
Y

+92
33

14
09

74
86



Chapter 

6  Differentiation          

Exercise 6.1 

 

RISING STAR ACADEMY +92-331-4097486 Page 5 
 

 

(c) 𝑦 = (
1

√𝑥
− √𝑥)

2
 

Solution: 

Differentiating with respect to x on both 

sides 

𝑑

𝑑𝑥
(𝑦) =

𝑑

𝑑𝑥
((

1

√𝑥
)

2

 + (√𝑥)
2

− 2 ×
1

√𝑥
× √𝑥)  

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

1

𝑥
+ 𝑥 − 2) 

𝑑𝑦

𝑑𝑥
= −

1

𝑥2
+ 1 
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Question # 3 

Differentiate the following with respect to x 

(a) 
2𝑥2+4𝑥

𝑥
 

Solution: 

Let     𝑦 =
2𝑥2+4𝑥

𝑥
 

𝑦 = 2𝑥 + 4 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(2𝑥 + 4) = 2 
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(b) 
𝑥2−6𝑥+4

𝑥
 

Solution: 

Let     𝑦 =
𝑥2−6𝑥+4

𝑥
 

𝑦 = 𝑥 − 6 +
4

𝑥
 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥 − 6 +

4

𝑥
) = 1 −

4

𝑥2
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(c) 
4𝑥3−5𝑥−3

2𝑥
 

Solution:  

Let     𝑦 =
4𝑥3−5𝑥−3

2𝑥
 

𝑦 = 2𝑥2 −
5

2
−

3

2𝑥
 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(2𝑥2 −

5

2
−

3

2
.
1

𝑥
) = 4𝑥 +

3

2
.

1

𝑥2
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Question # 4 

Differentiate each of the following with 

respect to x 

(a) −
3

8𝑥4 − 6𝑥 + 7 

Solution:  

Let         𝑦 = −
3

8𝑥4 − 6𝑥 + 7 

𝑦 = −
3

8
.

1

𝑥4
− 6𝑥 + 7 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(−

3

8
.

1

𝑥4
− 6𝑥 + 7) 

𝑑𝑦

𝑑𝑥
=

3

2
.

1

𝑥5
− 6 
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(b) 3𝑥4 + 5𝑥3 −
4

√𝑥
 

 

Solution:  

Let         𝑦 = 3𝑥4 + 5𝑥3 −
4

√𝑥
 

𝑦 = 3𝑥4 + 5𝑥3 − 4. 𝑥−
1
2 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(3𝑥4 + 5𝑥3 − 4. 𝑥−

1
2) 

𝑑𝑦

𝑑𝑥
= 12𝑥3 + 15𝑥2 + 2. 𝑥−

3
2 
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(c) 
3𝑥2−4𝑡2

3
 

 

Solution:  

Let               𝑦 =
3𝑥2−4𝑡2

3
 

𝑦 = 𝑥2 −
4

3
𝑡2 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥2 −

4

3
𝑡2) = 2𝑥 + 0 = 2𝑥 
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(d) 
3√𝑥−4

7
 

Solution:  

Let               𝑦 =
3√𝑥−4

7
 

𝑦 =
3

7
√𝑥 −

4

7
 

Differentiating both sides with respect to x 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(

3

7
√𝑥 −

4

7
) 

𝑑𝑦

𝑑𝑥
=

3

7
.
1

2
. 𝑥−

1
2 − 0 

𝑑𝑦

𝑑𝑥
=

3

14
.

1

√𝑥
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Question # 5 

Find the coordinated of the point on the curve 

𝑦 = 𝑥3 − 3𝑥2 + 6𝑥 + 2 at which the gradient 

is 3. 

Solution: 

𝑦 = 𝑥3 − 3𝑥2 + 6𝑥 + 2 

Differentiate both sides with respect to ‘x’ 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥3 − 3𝑥2 + 6𝑥 + 2)  

𝑑𝑦

𝑑𝑥
= 3𝑥2 − 6𝑥 + 6 

Given that 
𝑑𝑦

𝑑𝑥
= 3 

3 = 3𝑥2 − 6𝑥 + 6 

3𝑥2 − 6𝑥 + 6 − 3 = 0 

3𝑥2 − 6𝑥 + 3 = 0 

𝑥2 − 2𝑥 + 1 = 0 

(𝑥 − 1)(𝑥 − 1) = 0 

𝑥 = 1 
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𝑃𝑢𝑡 𝑥 = 1 𝑖𝑛 𝑐𝑢𝑟𝑣𝑒 𝑡𝑜 𝑔𝑒𝑡 ′𝑦′. 

𝑦 = (1)3 − 3(1)2 + 6(1) + 2 = 1 − 3 + 6 + 2 = 6 

So, the coordinates are (1, 6) 
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Question # 6 

Calculate the gradient of the tangent to the 

curve at the given point 

(a) 𝑦 = √𝑥(2 − 𝑥), 𝑥 = 9 

Solution: 

𝑦 = √𝑥(2 − 𝑥) 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(√𝑥(2 − 𝑥) =

𝑑

𝑑𝑥
(2√𝑥 − 𝑥√𝑥) =

𝑑

𝑑𝑥
(2𝑥

1
2 − 𝑥

3
2) 

 

𝑑𝑦

𝑑𝑥
= 2.

1

2
𝑥−

1
2 −

3

2
𝑥

1
2 

𝑑𝑦

𝑑𝑥
=

1

√𝑥
−

3

2
√𝑥 

𝑃𝑢𝑡 𝑥 = 9 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 

 

𝑑𝑦

𝑑𝑥
=

1

√9
−

3

2
√9 =

1

3
−

3

2
. 3 =

1

3
−

9

2
= −

25

6
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(b) 𝑦 =
6−4𝑥

𝑥
,    𝑥 = −2 

Solution: 

𝑦 =
6 − 4𝑥

𝑥
 

𝑦 =
6

𝑥
− 4 

𝑦 = 6. 𝑥−1 − 4 

Differentiating both sides with respect to ‘x’ 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(6. 𝑥−1 − 4) 

𝑑𝑦

𝑑𝑥
=  −6. 𝑥−2 = −

6

𝑥2
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