Fall 06 /MAT 220/Exam 4 Name: 5 "M“ﬁ Show all your work.

1. (9pts) Find the following derivatives (simplify where possible):
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2. (3pts) For the following, use the chain rule to find d_J and express in terms of z.
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3. (Gpts) Suppose $3.000 is invested into an account paying 4.5% compounded quarterly.
a) How much is in the account in three years?
b) How long will it take until the account is worth $4,0007
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4. (4pts) The U.S population was approximately 151 million in 1950 and is approximately
300 million today. If population grew according to the model P = FPye™, what is the
continuous compound rate of growth for those 56 years?
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5. (8pts) The demand for sneakers at a sporting-goods store is given by p = 150 — 18Inx,
0 < x < 250. If the sneakers cost the store $42 each, how should they be priced to maximize

profit? (Use the second-derivative test to check it's a maximum). What is the maximum
profit?

R - C G- T s s e
& | il
:(‘gﬂ*igﬁx)?‘i’é}zf ]}(Er): _g{o Sike e i oty

o Oyt "Ifrsf .I:,mm_;*': /

= 'IJU??(_ Jr??f f‘f«.f _!_ ‘-"v.i..-_ﬂL | s

Pl)= 109~ J9(1ox+x%) | oLsduk
?ﬁt It

- (08~ [§lerx- 1Y ___Pﬂ |50~ 54~ IS0~ 85} ﬁGO
- 90~ 1§ Lex

90 = I§8.x= 0 Her, bt s

Pe)s (09~ 18 Le’
lw{:%"r ()__E_ =

v < ~$0671 44 |
x-S~ |45 4 [F= oy



6. (12pts) Let f(z) = z’e”.
a) Find the intervals of increase and decrease and And the local extrema.

b) Find the intervals where the function is concave up/down and find the inflection points.

¢} Find the z-intercepts and the y-intercept.
) Sketch a nice graph of the function that takes into account everything you found in a)-c).

e) Does the graph have a horizontal asymptote? If so, what is it?
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7. (8pts) The price-demand equation for a sandwich at a fast food restaurant is 2+ 400p =
2000, where x sandwiches are sold, 0 < p < 5.
a) Find elasticity of demand as a function of price.
b) If the current price of $2.25 is increased by 6%, by approximately what percentage will
demand decrease? Will revenue increase or decrease?
¢) Find the values of p where demand is elastic? Inelastic?
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Bonus. (5pts) If you draw a the tangent line to the graph of Inz at # = 3, it appears that
it will pass through the origin. Verify whether this is true by a computation.
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