
Chapter 9: Differentiation 
 

 

EXERCISE 9.1 [PAGE 120] 

 

Exercise 9.1 | Q 1.1 | Page 120 

Find the derivative of the following function w.r.t. x. 

x12 

 

SOLUTION 

 

 
Exercise 9.1 | Q 1.2 | Page 120 

Find the derivative of the following function w.r.t. x. 
x–9 

 

SOLUTION 

 

 

https://studentbro.in/https://studentbro.in/https://studentbro.in/



 
SOLUTION 

 

 
 

 
 

SOLUTION 
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Exercise 9.1 | Q 1.5 | Page 120 

Find the derivative of the following function w. r. t. x. 

35 

 

SOLUTION 

 

 
 

Exercise 9.1 | Q 2.1 | Page 120 
Differentiate the following w. r. t. x. 
x5 + 3x4 

 

SOLUTION 
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SOLUTION 

 

 
 

 
SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 
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Exercise 9.1 | Q 3.1 | Page 120 

Differentiate the following w. r. t. x 

x3 log x 

 

SOLUTION 
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SOLUTION 

 

 
 

Exercise 9.1 | Q 3.3 | Page 120 
 
Differentiate the following w. r. t. x 

ex log x 
 

SOLUTION 
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Exercise 9.1 | Q 3.4 | Page 120 

Differentiate the following w. r. t. x 

x3 .3x 

 

SOLUTION 
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SOLUTION 
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SOLUTION 

 

 

 
 

 
 

SOLUTION 
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SOLUTION 
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SOLUTION 
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Exercise 9.1 | Q 5.1 | Page 120 

Find the derivative of the following function by the first principle. 

3x2 + 4 
 

SOLUTION 
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Exercise 9.1 | Q 5.2 | Page 120 

Find the derivative of the following function by the first principle. 

 
 

SOLUTION 
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SOLUTION 
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Exercise 9.1 | Q 5.4 | Page 120 

Find the derivative of the following function by the first principle. 

 

 
 

SOLUTION 
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EXERCISE 9.2 [PAGES 122 - 123] 

 

 
 

SOLUTION 

 

 

https://studentbro.in/https://studentbro.in/https://studentbro.in/



 
 

 
 

SOLUTION 
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SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 
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SOLUTION 
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SOLUTION 
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SOLUTION 

 

 

 
 

Exercise 9.2 | Q 2.01 | Page 122 

Solve the following example: 

 
The demand D for a price P is given as D = 27/P, find the rate of change of demand 

when price is 3. 
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SOLUTION 

 

 

 
 

Exercise 9.2 | Q 2.02 | Page 122 

Solve the following example: 

If for a commodity; the price-demand relation is given as D =  Find the marginal 
demand when price is 2. 
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SOLUTION 

 

 

 
 

Exercise 9.2 | Q 2.03 | Page 122 

Solve the following example: 

The demand function of a commodity is given as P = 20 + D−D2. Find the rate at which 
price is changing when demand is 3. 
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SOLUTION 

 

 
 

Exercise 9.2 | Q 2.04 | Page 122 

Solve the following example: 

 
If the total cost function is given by; C = 5x3 + 2x2 + 7; find the average cost and the 

marginal cost when x = 4. 
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SOLUTION 
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Exercise 9.2 | Q 2.05 | Page 122 

Solve the following example: 

The total cost function of producing n notebooks is given by C= 1500 − 75n + 2n 2 + n 
3/5. 

 
Find the marginal cost at n = 10. 
 

SOLUTION 
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Exercise 9.2 | Q 2.06 | Page 123 

Solve the following example: 

The total cost of ‘t’ toy cars is given by C=5(2t) + 17. 
Find the marginal cost and average cost at t=3. 

 

SOLUTION 
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Exercise 9.2 | Q 2.07 | Page 123 
 

Solve the following example: 

If for a commodity; the demand function is given by, D =  find the marginal 

demand function when P = 5 

 

SOLUTION 
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Exercise 9.2 | Q 2.08 | Page 123 
 

Solve the following example: 
 

The total cost of producing x units is given by C=10e2x, find its marginal cost and 
average cost when x = 2 
 

SOLUTION 
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Exercise 9.2 | Q 2.09 | Page 123 
 

Solve the following example: 
The demand function is given as P = 175 + 9D + 25D2 . Find the revenue, average 

revenue, and marginal revenue when demand is 10. 

 

SOLUTION 

 

 

 
Total revenue = 175(10) + 9(10)2 + 25(10)3 

= 1750 + 900 + 25000 = 27650 

Average revenue = 175 + 9(10) + 25(10)2 
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= 175 + 90 + 2500 = 2765 

Marginal revenue = 175 + 18(10) + 75(10)2 

= 175 + 180 + 7500 = 7855 

∴ When Demand = 10, 

Total revenue = 27650, 

Average revenue = 2765 

Marginal revenue = 7855. 

Exercise 9.2 | Q 2.1 | Page 123 

 
Solve the following example: 
The supply S for a commodity at price P is given by S = P2 + 9P − 2. Find the marginal 

supply when price is 7. 

 

SOLUTION 
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Exercise 9.2 | Q 2.11 | Page 123 
 

Solve the following example: 
 

The cost of producing x articles is given by C = x2 + 15x + 81. Find the average cost and 
marginal cost functions. Find marginal cost when x = 10. Find x for which the marginal 
cost equals the average cost. 

 

SOLUTION 
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MISCELLANEOUS EXERCISE 9 [PAGES 123 - 124] 

 

Miscellaneous Exercise 9 | Q 1.1 | Page 123 

Differentiate the following function .w.r.t.x 
x5 

 

SOLUTION 

 

 
 

Miscellaneous Exercise 9 | Q 1.2 | Page 123 

Differentiate the following function w.r.t.x 
x−2 

 

SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 

 

 

 
 

SOLUTION 
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Miscellaneous Exercise 9 | Q 1.6 | Page 123 

 
Differentiate the following functions. w.r.t.x 

7x 

 

SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 

 

 

https://studentbro.in/https://studentbro.in/https://studentbro.in/



 
 

 
 

SOLUTION 
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SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 
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SOLUTION 
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SOLUTION 

 

 
 

 
 

SOLUTION 
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SOLUTION 

 

 
 
Miscellaneous Exercise 9 | Q 3.01 | Page 124 
Solve the following. 
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The relation between price (P) and demand (D) of a cup of Tea is given by D = 12/P. 
Find the rate at which the demand changes when the price is Rs. 2/- Interpret the result. 

 

SOLUTION 

 

 
 

Miscellaneous Exercise 9 | Q 3.02 | Page 124 

Solve the following. 

 
The demand (D) of biscuits at price P is given by D = 64/P3, find the marginal demand 

when price is Rs. 4/-. 
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SOLUTION 

 

 

 
 

Miscellaneous Exercise 9 | Q 3.03 | Page 124 

Solve the following: 
The supply S of electric bulbs at price P is given by S = 2P3 + 5. Find the marginal 
supply when the price is Rs. 5/- Interpret the result. 

 

SOLUTION 
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Here, the rate of change of supply with respect to the price is positive which indicates 

that the supply increases. 
 

Miscellaneous Exercise 9 | Q 3.04 | Page 124 
Solve the following: 
The marginal cost of producing x items is given by C = x2 +4x + 4. Find the average cost 

and the marginal cost. What is the marginal cost when x = 7. 
 

SOLUTION 
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Miscellaneous Exercise 9 | Q 3.05 | Page 124 

 
Solve the following: 

The Demand D for a price P is given as D = 27/P, Find the rate of change of demand 
when the price is Rs. 3/-. 

 

SOLUTION 
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Miscellaneous Exercise 9 | Q 3.06 | Page 124 

Solve the following. 

If for a commodity; the price demand relation is given be D =  Find the 
marginal demand when price is Rs. 2/-. 

 

SOLUTION 
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Miscellaneous Exercise 9 | Q 3.07 | Page 124 

Solve the following. 

The price function P of a commodity is given as P = 20 + D − D2 where D is demand. 
Find the rate at which price (P) is changing when demand D = 3. 

 

SOLUTION 
 

 
 

Miscellaneous Exercise 9 | Q 3.08 | Page 124 

Solve the following. 

If the total cost function is given by C = 5x3 + 2x2 + 1; Find the average cost and the 
marginal cost when x = 4. 
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SOLUTION 
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Miscellaneous Exercise 9 | Q 3.09 | Page 124 

Solve the following. 
The supply S for a commodity at price P is given by S= P2 + 9P − 2. Find the marginal 

supply when price Rs. 7/-. 

 

SOLUTION 

 

 
 

Miscellaneous Exercise 9 | Q 3.1 | Page 124 

Solve the following. 
The cost of producing x articles is given by C = x2 + 15x +81. Find the average cost and 

marginal cost functions. Find the marginal cost when x = 10. Find x for which the 
marginal cost equals the average cost. 

https://studentbro.in/https://studentbro.in/https://studentbro.in/



SOLUTION 
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