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5. Find an angle q, 0 < q < /2, which increases twice as fast as its sine. 

Solution: 

According to the question, we have 

 

Therefore, the required angle is π/3. 

6. Find the approximate value of (1.999)5. 

Solution: 

(1.999)5 = (2 – 0.001)5 

Let x = 2 and ∆x = -0.001 

Also, let y = x5 

Differentiating both sides w.r.t, x, we get 

dy/dx = 5x4 = 5(2)4 = 80 

Now, ∆y = (dy/dx). ∆x = 80. (-0.001) = -0.080 

And, (1.999)5 = y + ∆y 

= x5 – 0.080 = (2)5 – 0.080 = 32 – 0.080 = 31.92 

Therefore, approximate value of (1.999)5 is 31.92 

7. Find the approximate volume of metal in a hollow spherical shell whose 
internal and external radii are 3 cm and 3.0005 cm, respectively. 

Solution: 

Given, 



The internal radius r = 3 cm 

And, external radius R = r + ∆r =3.0005 cm 

∆r = 3.0005 – 3 = 0.0005 cm 

Let y = r3 ⇒ y + ∆y = (r + ∆r)3 = R3 = (3.0005)3 

Differentiating both sides w.r.t., r, we get 

 

Therefore, the approximate volume of the metal in the shell is 0.018π cm3 

 

 

8. A man, 2m tall, walks at the rate of m/s towards a street light which is m 
above 

the ground. At what rate is the tip of his shadow moving? At what rate is the 
length of the 



 

shadow changing when he is m from the base of the light? 

Solution: 

Let AB is the height of street light post and CD is the height of the man such 
that 

AB = 5(1/3) = 16/3 m and CD = 2 m 

Let BC = x length (the distance of the man from the lamp post) 

And CE = y is the length of the shadow of the man at any instant. 

It’s seen from the figure that, 

∆ ABE ~ ∆ DCE [by AAA similarity criterion] 

Now, taking ratio of their corresponding sides, we have 

 

Differentiating both sides w.r.t, t, we have 

 

So, the length of shadow is decreasing at the rate of 1 m/s. 

Now, let u = x + y 

(where, u = distance of the tip of shadow from the light post) 



On differentiating both sides w.r.t. t, we get 

 

 

Therefore, the tip of the shadow is moving at the rate of m/s towards the light 
post and the length of shadow decreasing at the rate of 1 m/s. 

 


