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Intuitive Calculus 11012 Examination 2 A.
March 11, 2010  Richard M. Aron

Directions: Please answer questions A, B, C, and D in the space
provided. Please write extremely neatly. The rest of the Examina-
tion questions are to be answered on the “scan-tron” papers, but
you must show your work on this paper—even for the “scan-tron”
part. Good luck!

Product Rule: if p(z) = f(z) - g(x), then p'(z) = f'(x) - g(z) + f(z) - ¢'(z).
Quotient Rule: if g(z) = L&) then ¢/ (z) = L(&k9(2) )J]c(z)g( 2)
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A. Let f(z) = z* — 42% + 42 on the interval [0, 3].
(a). Find all cr1t1<:al numbers of f ( ).
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(b). Classify the critical numbers found in part (a). (That is, explain
whether a particular critical number corresponds to a 1elat1ve maxi-
mum or a relative minimum of f(x).)
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(c). Find the absolute extreme values of f(z) on the closed interval
[0,3].
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B. A car dealer can sell four cars per day at a price of $12,000. She
estimates that for each $200 price reduction, she can sell two more cars
per day. What price should she charge to maximize her revenue R(x)?
How many cars will she sell each day? [Hint: Let z = the number of
$200 price reductions.]

Step 1. Let p(z) be the price she charges for a car, after = price reduc-

tions. o) = j2000 ~ 00

Step 2. Let g(z) be the quantity of cars she sells in a day, after « price
reductions.
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Step 3. Calculate R(x), end-the-numberof cars that are sofd.
Rily)= (1 2000~ ADOR) (LF %)
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Step 4. Maximize R(z), explaining why your answer gives a maximum.
P mum.
th()n_: < 3 W0 - gO0® » ]2' = E OV <C}) v
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Step 5. What price should she charge to maximize her revenue? How
many cars will she sell each day?

phry: r2ow - 200 (21) =
7= Iy 272 = Y
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C. On the axes below, draw an extremely clear, careful sketch of the
graph of a function f which has the following properties: f is contin-
uous and differentiable, f(0) =0, f'(z) > 0 for z € (0,2), f is concave
down on (—2,0) and f”(z) > 0 on (0,2). Indicate any relative maxima
or minima, and any inflection points.
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D.(a). Evaluate. [ and f” for f(z) = 12v/23 — 9¥/7.
(a). f/(x> = g2 [ & )‘3/’?» - 9N Hy
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The rest of this Examination is to be done using the “scan-
tron” sheet. Please write your work on this paper.
L. Let f(z) = (2x + 1), Then f'(x) =:
). 10(22 + 1)°.
((b> 20(2z + 1)°.
c). 10(2z)°.
(d). None of the above answers.

2. Let y = f(z) be a differentiable function on [~2,2], whose graph is
given below.

Which of the following is the sign diagram for f'?

(a) (b)
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3. Let y = f(z) = 22 — 32% — 12, where z is in the closed interval

[—2,4]. Then the smallest and largest values that the function attains
in this interval are:

(a). 0 and oo.
(b). —20 and 7.

. —0o0 and oo.
;~—2o and 32.

4. The point z = 0 is where the function y = f(z) = 2 + 6 has:
a relative maximum.

.Ja relative minimum.

. neither a relative maximum nor a relative minimum.

(d). Answer cannot be determined from the given information.

5. Let y = f(x) be a function such that f'(z) has the following sign
diagram.
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Which of the following is true? f has:
a relative maximum at —1.

ja relative maximum at —1 and a relative minimum at 0.
. relative maxima at —1 and at 1.

(d). a relative minimum at —1 and a relative maximum at 1.
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6. The derivative of y = f
(a). 10(z® + 152* — 62)%
b). 6(10z" + 1522 — B7)5.
L(ch, 6(x10+3:c = 62))°
d). 102° + 1527="612.

~ x>l
/

— 2% — 4)8 is:

-
- (z'0 4 325

/.,2

(102" + 1524 -6x)

7 The critical numbers for the function f(z) = z® — 9z are:

0,3, and —3.

7@fx/—

. 3and —3.

8. Which are the points of inflection in the following graph?

(a). Only —1 and 1.
(b). Only 0 and 1.

b
%‘ﬁ@nly 0.

. There are no inflection points in this graph.

9. Let f have critical points at

~1,0, and 2. If f"(z) = 2* — 162% + 9,

then f has a relative maximum at:

(a). 0 and 2.

b).)—1 and 2.
c). 0.

(d). None of the above answers.




10. As z — —oo0, the function f(z) = 22152=10 1o g 10

42 -7
10,7
(b)) 3/4.
c). 3.

(d). —10.
11. Let (o 2
e+ x
==
Then f'(z) =
&
’ (24 2)[3(z? + 2)*(22 + 1)] — (2 + 2)?
‘ (x4 2)2 '
(b).
3(z% +z)*(2z + 1).
(c).

(22 +2)° — (2 +2)[3(2” + 2)*(2z + 1)]
(x+2)2 '
(d). None of the above answers.

Use the following information for the next two problems:

A supermarket expects to sell 10,000 boxes of a certain pet food in a
year. The supermarket owner must pay $3.00 for each box. There is a
$10.00 delivery charge for each delivery from the manufacturer, and
there is a $2.00 annual storage charge per box of pet food. Let z be
the number of boxes of pet food that the supermarket owner
purchases from the manufacturer each time.

12. What are the annual storage costs for the dealer, in dollars?
(a). 3.
(b). 333 + 10.
c). 2x.
a5 z.

13. What does it cost, in dollars, the supermarket owner each time
she places an order for this pet food?

(ad. 3.
(b).)3z + 10.
c). dx.

(d). 5z + 10.
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Intuitive Calculus 11012 Examination 2 B
March 11, 2010  Richard M. Aron

Directions: Please answer questions A, B, C, and D in the space
provided. Please write exiremely neatly. The rest of the Examina-
tion questions are to be answered on the “scan-tron” papers, but
you must show your work on this paper—even for the “scan-tron”
part. Good luck!

Product Rule: if p(z) = f(z) - g(z), then p'(z) = f'(z) - g(;c) + f(z) - ¢'(z).

Quotient Rule: if ¢(z) = —i—l , then ¢/(z) = £k g(f; )(x)’;(x) g

A. Let f(z) = 2" + 42® + 42? on the interval [-2,1].
(a). Find all critical numbers of f(z).
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(b). Classify the critical numbers found in part (a). (That is, explain
whether a particular critical number corresponds to a rela’clve maxi-
mum or a relative minimum of f(z).)
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(¢). Find the absolute extreme values of f(x) on the closed interval
[—2,1]. Y = xS x2
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B. A car dealer can sell four cars per day at a price of $24,000. She
estimates that for each $400 price reduction, she can sell one more car
per day. What price should she charge to maximize her revenue R(x)?
How many cars will she sell each day? [Hint: Let = the number of
$400 price reductions.]

Step 1. Let p(z) be the price she charges for a car, after = price reduc-
tions. '

p 1) = QL 00D — 40D

Step 2. Let q(z) be the quantity of cars she sells in a day, after x price
reductions. :

Gak Ho+ ¥

Step 3. Calculate R(a;‘)' : . L
b ; f . § - . (l *
P i) PMIglels [2uooe yoor) ((G4¥) .
£5000 4 LoV YE — uoeoY%
Step 4. Maximize R(z), explaining why your answer gives a maximum.
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Step 5. What price should she charge to maximize her revenue? How
many cars will she sell each day? :

20400 . 38
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C. On the axes below, draw an eztremely clear, careful sketch of the
graph of a function f which has the following properties: f is continu-
ous and differentiable, f(0) = 0, f'(z) < 0 for z € (0,2), f’(z) > 0 on
(—2,0) and f is concave down on (0,2). Indicate any relative maxima
or minima, and any inflection points.
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The rest of this Examination is to be done using the “scan-
tron” sheet. Please write your work on this paper.

1. Let f(z) = (3¢ — 5)°. Then f'(z) =
(a). 8(3z —5)".
b), 24(2z)".

C(0)24(3z — 5)".

d). None of the above answers.

2. Let y = f(z) be a differentiable function on [~2,4], whose graph is
given below.

[hich of the following is the sign diagram for f'?
(al// - (b)
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3. Let y = f(z) = 2® + 32® — 9z, where z is in the closed interval

[—3,4]. Then the smallest and la,rgest values that the function attains
in thls interval are:

(c) -5 and 27.
(d). —20 and 32.

4. The point z = 0 is where the function y = f(z) = z* — 8 has:
(a). a relative minimum
a relative maximum.
c¢). neither a relative maximum nor a relative minimum.
(d). Answer cannot be determined from the given information.

5. Let y = f(z) be a function such that f'(z) has the following sign
diagram.
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Which of the following is true? f has:
(a). a relative maximum at —1.
(b). a relative maximum at —1 and a relative minimum at 0.

(c). relative maxima at —1 and at 1.
a relative minimum at —1 and a relative maximum at 1.
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6. The derivative of y = f(z) = (z'? + 42* — 32® = 5)* is
a). 12(z!! + 162° — Qx)
(:1512 + 4zt — 32 — 5)*(12z1 + 162° — 6z).
c). 4(x'? + 4z — 3% — 5)%.
(d). 12z + 162° — 6z.

7. The critical numbers for the function f(z) = z* — 25z are:
(&) 54/3 and —54/3.

(b). 0,5, and —3.

(c). 5 and —5.

(d). 0.

8. Which are the psints of inflection in the following graph?

| I

(a). Only —1 and 1.

(b). Only 0 and 1.
¢))Only 1.
. There are no inflection points in this graph.

9. Let f have critical points at ~1,0, and 1. If f"(z) = z® — 82% + 2,
then f has a relative maximum at: ‘
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(d). None of the above answers. )t i ( J ) C <D '/‘m@'%

"F”("‘i}:“ m/% {D Moy




10. As z — —oo, the function f(z) = 1ot tends to

22243
)2
. —1/3.
(c). —1.
(d). 4.
11. Let (22 o
-z
=1 ="
Then f'(z) =
(a).

(2% — z)® = 3(z + 1)(2% — 2)%(22 — 1)
(z+1)2 '

3(z* — 1)*(2z - 1).

3z + 1) (2% — z2)%(2z — 1) — (2% — 2)®
(x+1)? '
(d). None of the above answers.

Use the following information for the next two problems:

A supermarket expects to sell 16,000 boxes of a certain pet food in a
year. The supermarket owner must pay $2.00 for each box. There is a
$20.00 delivery charge for each delivery from the manufacturer, and
there is a $3.00 annual storage charge per box of pet food. Let z be
the number of boxes of pet food that the supermarket owner
purchases from the manufacturer each time.

(a).)3z/2.

. 3z 4+ 20.
(¢). 2z.
(d). 3z.

@What are the annual storage costs for the dealer, in dollars?
C(

13. What does it cost, in dollars, the supermarket owner each time he
places an order for this pet food?

(a). 3z.

(b). 3z + 20.

e 2L
(d). 2z + 20.




