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25. If the sum of the lengths of the hypotenuse and a side of a right angled
triangle is given, show that the area of the triangle is maximum when the
angle between them is /3.

Solution:

A

B

- Let AABC be the right-angled triangle in
which 2B = 90e

Let AC=x,BC=y

So, AB = V(x2 + y?)

<2ACB =0

Let z = x +y (given)

Now, the area of AABC =% x AB x BC



--J -y = A=“J JZ-yy -y’

Squaunb both sides, we get
A? = ;11-1!2 [(Z-y) -y =A% %yzlz"I +yt =22y -y’

So, P = % ¥’ (2% -2Zy) = P-= %Ifzz -27y7] [A?=P]

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

dP 1
— =72 yZ?> - 62Zy°| ()

dy
For local maxima and local minima, dp =0

dy
3 —(zﬁ,;z2 -6Zy*) = 0

2yZ
J (Z-3y) =0 = yZ(Z-3y)=0

yZ+ 0 (= y#0and Z#0)

3 (v Z=x+y)
3y=x+y = 3y-y=x = 2iy=Xx

Thus, 0=

Differentiating eq. (1) w.r.t. y, we have ol - —[222 —-12Zy|
Y
d’r Z 1 VA
——aty=— = — ZZZ—-IZZ-—}
dy” d 3 4[ 3

2

]

< () Maxima

:}[222-4zz|=-
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Therefore, the area of the given triangle is maximum when the angle between
its hypotenuse and a side is /3.

26. Find the points of local maxima, local minima and the points of inflection
of the function f (x) = xs — 5x* + 5x3 — 1. Also find the corresponding local
maximum and local minimum values.

Solution:
Given, f (x) = x5 — 5x* + 5x3 — 1
Differentiating the function,
f'(x) = 5x+ — 20x3 + 15x2
For local maxima and local minima, ' (x) = 0
5yt =200+ 1532 =0 = 5x*(x?-4x+3)=0
= 5022 -3v-x+3)=0 = (x-3)(x-1)=0
sy=0,yx=Tandx =3
Now f(x) = 20x7 - 60x? + 30x
= ()., o = 20(0)* = 60(0)? + 30(0) = 0 which is neither
IMaxima nor minima.
f(x) has the point of inflection at v =0
F0), . = 20(1)* = 60(1)2 + 30(1)
= 20 - 60+ 30 =-10 <0 Maxima
20(3)* - 60(3)* + 30(3)
= 540 - 540 + 90 =90 > () Minima
The maximum value of the function at x = 1
f(x) = (1)s = 5(1)++ 5(1)3 - 1
=1-5+5-1=0
The minimum value at x = 3 is
f(x) = (3)5s — 5(3)*+ 5(3): — 1
=243 -405+135-1
=378 — 406 = -28
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Therefore, the function has its maxima at x = 1 and the maximum value = 0
and its has minimum value at x = 3 and its minimum value is -28.

27. A telephone company in a town has 500 subscribers on its list and
collects fixed charges of Rs 300/- per subscriber per year. The company
proposes to increase the annual subscription and it is believed that for every
increase of Rs 1/- one subscriber will discontinue the service. Find what
increase will bring maximum profit?

Solution:

Let's consider that the company increases the annual subscription by Rs x.
So, x is the number of subscribers who discontinue the services.
Total revenue, R(x) = (500 - x) (300 + x)

= 150000 + 500x — 300x — x?

=-x2+ 200x + 150000

Differentiating both sides w.r.t. x, we get R'(x) = -2x + 200

For local maxima and local minima, R'(x) =0
-2x+200=0=x=100

R”(x) =-2 <0 Maxima

So, R(x) is maximum at x = 100

Therefore, in order to get maximum profit, the company should increase its
annual subscription by Rs 100.



