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EXERCISE 30.1                                                    PAGE NO: 30.3 

 

1. Find the derivative of f(x) = 3x at x = 2 

Solution: 

Given: 

f(x) = 3x 

By using the derivative formula, 

 
 

2. Find the derivative of f(x) = x2 – 2 at x = 10 

Solution: 

Given: 

f(x) = x2 – 2 

By using the derivative formula, 

 
             = 0 + 20 = 20 

Hence, 
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Derivative of f(x) = x2 – 2 at x = 10 is 20 

 

3. Find the derivative of f(x) = 99x at x = 100. 

Solution: 

Given: 

f(x) = 99x 

By using the derivative formula, 

 
 

4. Find the derivative of f(x) = x at x = 1 

Solution: 

 Given: 

f(x) = x 

By using the derivative formula, 
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5. Find the derivative of f(x) = cos x at x = 0 

Solution: 

Given: 

f(x) = cos x 

By using the derivative formula, 

 

 
 

6. Find the derivative of f(x) = tan x at x = 0 

Solution: 

Given: 

f(x) = tan x 
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By using the derivative formula, 

 
 

7. Find the derivatives of the following functions at the indicated points:  

(i) sin x at x = π/2 

(ii) x at x = 1 

(iii) 2 cos x at x = π/2 

(iv) sin 2xat x = π/2 

Solution: 

(i) sin x at x = π/2 

Given: 

f (x) = sin x 

By using the derivative formula, 

 
[Since it is of indeterminate form. Let us try to evaluate the limit.] 

We know that 1 – cos x = 2 sin2(x/2) 
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(ii) x at x = 1 

Given: 

f (x) = x 

By using the derivative formula, 

 
 

(iii) 2 cos x at x = π/2 

Given: 

f (x) = 2 cos x 
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By using the derivative formula, 

 
 

(iv) sin 2xat x = π/2 

Solution: 

Given: 

f (x) = sin 2x 

By using the derivative formula, 

 
[Since it is of indeterminate form. We shall apply sandwich theorem to evaluate the 

limit.] 
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Now, multiply numerator and denominator by 2, we get 
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EXERCISE 30.2                                                    PAGE NO: 30.25 

 

1. Differentiate each of the following from first principles:  

(i) 2/x 

(ii) 1/√x 

(iii) 1/x3 

(iv) [x2 + 1]/ x 

(v) [x2 - 1] / x 

Solution: 

(i) 2/x 

Given: 

f (x) = 2/x 

By using the formula, 

 
∴ Derivative of f(x) = 2/x is -2x-2  

 

(ii) 1/√x 

Given: 

f (x) = 1/√x 

By using the formula, 
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∴ Derivative of f(x) = 1/√x is -1/2 x-3/2 

 

(iii) 1/x3 

Given: 

f (x) = 1/x3 

By using the formula, 
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∴ Derivative of f(x) = 1/x3 is -3x-4  

 

(iv) [x2 + 1]/ x 

Given: 

f (x) = [x2 + 1]/ x  

By using the formula, 
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                = 1 – 1/x2 

∴ Derivative of f(x) = 1 – 1/x2 

 

(v) [x2 - 1] / x 

Given: 

f (x) = [x2 - 1]/ x  

By using the formula, 
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2. Differentiate each of the following from first principles: 

(i) e-x 

(ii) e3x 

(iii) eax+b 

Solution: 

(i) e-x 

Given: 

f (x) = e-x 

By using the formula, 
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(ii) e3x 

Given: 

f (x) = e3x 

By using the formula, 
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(iii) eax+b 

Given: 

f (x) = eax+b 

By using the formula, 
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3. Differentiate each of the following from first principles: 

(i) √(sin 2x) 

(ii) sin x/x 

Solution: 

(i) √(sin 2x) 

Given: 

f (x) = √(sin 2x) 

By using the formula, 
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(ii) sin x/x 

Given: 

f (x) = sin x/x 

By using the formula, 
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4. Differentiate the following from first principles: 

(i) tan2 x  

(ii) tan (2x + 1) 

Solution: 

(i) tan2 x  

Given: 

f (x) = tan2 x 

By using the formula, 
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(ii) tan (2x + 1) 

Given: 

https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click


 
 

 

 

RD Sharma Solutions for Class 11 Maths Chapter 

30 – Derivatives 

 

f (x) = tan (2x + 1) 

By using the formula, 

 

 
 

5. Differentiate the following from first principles: 

(i) sin √2x 

(ii) cos √x 

Solution: 

(i) sin √2x 

Given: 

f (x) = sin √2x 
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f (x + h) = sin √2(x+h) 

By using the formula, 
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(ii) cos √x 

Given: 

f (x) = cos √x  

f (x + h) = cos √(x+h) 

By using the formula, 
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EXERCISE 30.3                                                    PAGE NO: 30.33 

 

Differentiate the following with respect to x: 

 

1. x4 – 2sin x + 3 cos x 

Solution: 

Given: 

f (x) = x4 – 2sin x + 3 cos x 

Differentiate on both the sides with respect to x, we get 

 
 

2. 3x + x3 + 33 

Solution: 

Given: 

f (x) =  3x + x3 + 33 

Differentiate on both the sides with respect to x, we get 
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Solution: 

Given: 

 
Differentiate on both the sides with respect to x, we get 

 
 

4. ex log a + ea log x + ea log a 

Solution: 

Given: 

f (x) =  ex log a + ea log x + ea log a 

We know that,  

elog f(x) = f(x) 

So,  

f(x) = ax + xa + aa 
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Differentiate on both the sides with respect to x, we get 

 
 

5. (2x2 + 1) (3x + 2) 

Solution: 

Given: 

f (x) =  (2x2 + 1) (3x + 2) 

        = 6x3 + 4x2 + 3x + 2 

Differentiate on both the sides with respect to x, we get 
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EXERCISE 30.4                                                    PAGE NO: 30.39 

 

Differentiate the following functions with respect to x: 

 

1. x3 sin x 

Solution: 

Let us consider y = x3 sin x 

We need to find dy/dx 

We know that y is a product of two functions say u and v where, 

u = x3 and v = sin x 

∴ y = uv 

Now let us apply product rule of differentiation. 

By using product rule, we get 

 
 

2. x3 ex 

Solution: 

Let us consider y = x3 ex 

We need to find dy/dx 

We know that y is a product of two functions say u and v where, 

u = x3 and v = ex 

∴ y = uv 

Now let us apply product rule of differentiation. 

By using product rule, we get 
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3. x2 ex log x 

Solution: 

Let us consider y = x2 ex log x 

We need to find dy/dx 

We know that y is a product of two functions say u and v where, 

u = x2 and v = ex 

∴ y = uv 

Now let us apply product rule of differentiation. 

By using product rule, we get 
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4. xn tan x 

Solution: 

Let us consider y = xn tan x 

We need to find dy/dx 

We know that y is a product of two functions say u and v where, 

u = xn and v = tan x 

∴ y = uv 

Now let us apply product rule of differentiation. 

By using product rule, we get 

 
 

5. xn loga x 

Solution: 

Let us consider y = xn loga x 

We need to find dy/dx 

We know that y is a product of two functions say u and v where, 

u = xn and v = loga x 

∴ y = uv 

Now let us apply product rule of differentiation. 

By using product rule, we get 
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EXERCISE 30.5                                                    PAGE NO: 30.44 

 

Differentiate the following functions with respect to x: 

 

 
Solution: 

Let us consider  

y =  

We need to find dy/dx 

We know that y is a fraction of two functions say u and v where, 

u = x2 + 1 and v = x + 1 

∴ y = u/v 

Now let us apply quotient rule of differentiation. 

By using quotient rule, we get 

 
 

 
Solution: 
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Let us consider  

y =  

We need to find dy/dx 

We know that y is a fraction of two functions say u and v where, 

u = 2x - 1 and v = x2 + 1 

∴ y = u/v 

Now let us apply quotient rule of differentiation. 

By using quotient rule, we get 

 
 

 
Solution: 

Let us consider  

y =  

We need to find dy/dx 

We know that y is a fraction of two functions say u and v where, 

u = x + ex and v = 1 + log x 

∴ y = u/v 
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Now let us apply quotient rule of differentiation. 

By using quotient rule, we get 

 

 
 

 
Solution: 

Let us consider  

y =  

We need to find dy/dx 

We know that y is a fraction of two functions say u and v where, 

u = ex – tan x and v = cot x - xn 

∴ y = u/v 
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Now let us apply quotient rule of differentiation. 

By using quotient rule, we get 

 
 

 
Solution: 

Let us consider  

y =  

We need to find dy/dx 

We know that y is a fraction of two functions say u and v where, 

u = ax2 + bx + c and v = px2 + qx + r 

∴ y = u/v 

Now let us apply quotient rule of differentiation. 

By using quotient rule, we get 
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