QUESTION 4

Part (i y=1r(x)

4 yaxis

(a.0)

b
The area between the curve, the y axis and the line y =5 is Io 7 (y)dy :

The area between the curve, the x axis and the line x=a is j:f(X)dX.

The area enclosed by the axes and the blue lines is ab .

Clearly ab< [ f(x)dv+[ ™ (y)dy

Equality holds when a= "' (b)= f(a)=b.
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Hence f~'(x)=x""

Now Ioaf(x) dx = Ioaxp_ldx _ {x_ _a

r b
b ~ q bq
Further _[Of 1(X)dx=jjxq ldx = x_} Z;

L9 do
a” b?
Therefore using our formula ab < —+—
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Now —+—=1=1l+—=p=>—=p-1
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So that f(a)zb:>ap_1:b:>a" =b=a’ =b*

Poobt I 1
Therefore = (—+—] =a” =axa”"' =ab
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Part (iii)

Using f(x) = sin x we have:- J:f(x)dx :JOa sin xdx =[—cos x|, =1—cosa

b b .
Now jof 1(x)abc:jO sin”' xdx = xsm x j \/?
=bsin~ b+[\/1 x}

=bsin ' h++1-b* -1
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Therefore using our formula ab < (b sin”' h++/1-b’ —1)+(1—cos a)

= ab <bsin'b++1-b* —cosa

Choosing p :1 with £ >1and ¢ =0 we have:-
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