
Excercise 1 

Q-1) For a circle, with radius given below, find the rate of change of the area w.r.t raduis'a'. 
i) a= 2mm, 

ii) a= 5mm 

Ans.) We know that the area of circle with radius 'a' is 1ra2. 

i.e. A= 1ra2 

The rate of change of area w.r.t 'a' is, 

dA = d(,ra') = 21ra da da 

a=2mm 

� = 21r(2) = 41r 

Thus, 41r( mm2 / s) is the rate of change of area of circle, when a = 2mm. 

a=5mm 

� = 21r(5) = l01r 

Thus, l01r(mm2 / s) is the rate of change of area of circle, when a = 5mm. 

Q-2) Find the increase in surface area of a cube, given that cube's volume is increasing at the rate of 27(mm2 / s) and the length of the edge is 18mm. 

Ans.) Lets assume the length of edge is ymm, surface area as S and volume as V 

So, V = y3 , S = y2 ; y is a function of time x. 

In the question its is given that � = 27( mm3 / s ). 

Applying chain rule, we get 

27 _ dV _ d(y3) _ d(y3) dy _ 3 2 dy -d, --;i;--11y* ;G" - y * ;G" 

� = 27/3y2 .............. (a) 

Applying chain rule on surface area, we get 

dS _ d(6y') _ d(6y2) dy _ 12 dy 
&---;i;--c1y* 'iG' - Y* ;G" 

= 12y(27 /3y2) = 108/y (because from (a)) 

Here its is given that y = 18mm 

� = 108/18 = 6mm2 / s 

Thus, the surface area of a circle is increasing at the rate of 6mm2 / s when the edge length is 18mm 

Q-3) For a circle, determine the rate of change of area when radius 'y' is 20mm. The radius of circle is increase at the rate of 6mm/s. 

Ans.) We know that the area of circle with radius 'y' is ,ry2. 

i.e. A= ,ry 2 

The rate of change of area w.r.t time 'x' is, 

Applying chain rule in above equation, we get 

Here, given that, � = 6mm/ s 

� = 2,ry(6) = 12,ry 

Also given that radius y = 20mm 

dA = l 2-,r/20) = 240m.m.2 /.q 
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