Problem 4. (0 ) L‘

(a)

(b)

p=1000-4¢ & g = 0=P = R(p) =pg = p (X%-r) = —1p* + 250p. As the revenue function Ris
quadratic, it is maximized at the value of p at which R'(p) = 0. Now R'(p) = —3$p+ 250, which gives us
that R'(p) = 0 when p = 500. Thus revenue is maximized at a price level of $500.

The maximum revenue is R(500) = 62,500; to find the price levels that give half of the maximum
profit, we solve R(p) = 31,250 for p. No —%p2 + 250p — 31,250 = 0 < p? — 1000p + 125,000 = 0 =

p = 1000500000 _, o,  146.45 or p ~ 853.55. Therefore, the prices that give half of *'.c maximum
revenue are $146.45 and $853.55.

Problem 8.

(a)
(b)

()

(d)

(e)

The apples are thrown from heights of B(0) = 10 ft and D(0) = 10 ft.

As height function B(t) of Ben’s apples is quadratic, the maximum height of his apples is achieved at
the value of t for which B/(t) = 0. Now B'(t) = —32t + 4, and hence B'(t) = 0 when t = 3. Therefore,

the maximum height of Ben’s apple is B(%) = -16 (%)2 +4 (é) + 10 = 10.25 ft.

As D'(t) = —32t — 2, the velocity of David’s apple is always negative from the time the apple is thrown,
which means that his apple is falling as from the time it is thrown until its hits the ground. Therefore,
the maximum height of David’s apples is the initial height of D(0) = 10 ft.

The initial velocity of Ben’s apple is B’(0) = 4 ft/sec > 0 ft/sec, which indiates that Ben tossed his apple
upward, and the initial velocity of David’s apple is D'(0) = -2 ft/sec < 0 ft/sec, which indicated that
David tossed his apple downward.

Ben's apple hits the ground at the time t > 0 for which 0 = B(t) = —16t2+4¢+10. Now—16t*+4t+10 = 0

S 82 -2A-5=0=>1t= 2 (—2)126—4(8)(—5) = lig/‘ﬁ. Taking the positive value for t, we have

t= —1—":381@ ~ 0.925 seconds. Therefore, Ben’s apples hits the ground 0.925 seconds after being tossed.




Section 7.1 Investigating Limits-Methods of Inquiry and Definition
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