Tutorial 9: Applications of differentiation

1) Sketch the following curves:

(a) y = (x-1)3+1

(b) y = x-2sinx for 
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(c) y2=x2(2x-x2)

2) The area of a circle is diminishing at the rate of 6cm2/s. What is the rate of decreasing of the circumference when the radius of the circle is 3cm? (ans: -2cm/s)
3) The elevation of the sun is increasing at a rate of 0.25o per minute in the morning. The height of a building is 180m, find the rate of decreasing in length of its shadow when the elevation of the sun is 30o. (ans: 
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4) ABC is a triangle in which AB=AC and 
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. The median AD=h. Find a point P on AD so that the product of the distance from P to the three sides of 
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is a maximum. (ans: AC=2h/3)

5) A solid right circular cone of volume V cubic metres and base radius r metres has a total surface area of 
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 square metres.

(a) Express V2 in terms of r. (ans: 
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(b) Using differentiation, find the value of r for which V2 is a maximum. Hence, or otherwise, find the maximum value of V. (ans: 1/2, 
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(c) Sketch the graph of V2 against r.
6) Compute approximately each of the following:
(a) 
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(b) 
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(c) (4.02)4-(4.02)3/2
(d) tan 44o
7) A given amount of metal is to be cast into a square bar 1m long and 0.2m a side. If the length is made 1.005m long, what difference, approximately, would this made to the side? 
(ans: -0.0005m)

8) The area S of ΔABC is calculated by using the formula 
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. If a and b are known accurately, while C is measured as 45o with an error of 2%, find the approximate percentage error in S. (ans:1.57%)

9) Find the approximate change of y=x-sin x when x increases from 
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radian. (ans: 0.0005)
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