Math 122 Calculus for Business Admin. and Social Sciences Exam #2 A

(( \ (‘ July 18, 2018
Instructor: Ann Clifton Name: O S

Do not turn this page until told to do so. You will have a total of 1 hour 40 minutes to com-
plete the exam. Unless otherwise stated, you must show all work to receive full credit. Unsupported
or otherwise mysterious answers will not receive credit. If you require extra space, use the provided
scrap paper and indicate that you have done so.

You may use a calculator without a CAS if you like, but a calculator is not necessary. NO PHONES
ALLOWED.

Draw an elephant on this page if you read these directions in full. Cheating of any kind on the exam
will not be tolerated and will result in a grade of 0%.

# | score | out of # score | out of 7 )
/ %
/ \

1 3 9 10 ¢ \

2 3 10 12

3 9 11 12

4 10 12 10

5 4 13 16

6 4 EC 5

7 2 Total 100

8 5

Remember: This exam has no impact on your worth as a human being. You got this!!!

NEWTON, 1666 —
IVEINVENTED | | TVE INVENTED | | REALY? SONDS .. DERWATIVE:

CALCULUS! CALCULUG) | [ALTTE BIT... J

{




Throughout this section, let f and g be differentiable functions. Fill in the blanks.

1. (3 points)

I
(a) Let a be a constant; %(af(w)) = @ ’F (x)

(b) 5 (7() +g(x)) = Yo+ 9 ()

{
(c) %(f(iv) —g(z)) = ‘C (X> - % /(X>

2. (3 points)
n-\
(a) For n a number, di(x") = n x

X




3. (9 points) Write the formula for each of the following derivatives.

(@) )
T (f@)g()

{ {(X)% D+ L (x)% ‘(x)

i (07)

£10960 - £004'60

(409)"

I (o(} () )%’(x)



Multiple Choice For each of the following questions, circle the correct answer.

4. (10 points) Assume that f is a function such that f’(x) and f”(z) are defined for all x.

ﬁ (a) A point p is a critical point of f if
C. f(p)>0 D. f(p) =

(b) f is increasing on an interval if

% A. f' <0 on that interval B. f/ > 0 on that interval

C. f > 0 on that interval D. f < 0 on that interval

(c) f is decreasing on an interval if

A 7 J" < 0 on that interva B. f’ > 0 on that interval

C. f > 0 on that interval D. f < 0 on that interval

(d) f is concave down on an interval if

= O on that interval B. f” > 0 on that interval

f” < 0 on that interva D. f/ =0 on that interval

(e) f is concave up on an interval if

(: ? A. f” =0 on that interval B. f” > 0 on that interval

C. f” < 0 on that interval D. f/ =0 on that interval




5. (4 points) The first derivative test says that a critical point, p, of f is a

(a) local maximum if

% A. f’ changes from negative to positive at p f’ changes from positive to negative at p

C. f changes from positive to negative at p D. f changes from negative to positive at p

(b) local minimum if

A @ f' changes from negative to positive at p B. f’ changes from positive to negative at p

C. f changes from positive to negative at p D. f changes from negative to positive at p

6. (4 points) The second derivative test says that a critical point, p, of f is a

(a) local maximum if

A. f” changes from negative to positive at p B. f” changes from positive to negative at p

0/ @f”(p) <0 D. (p) > 0

(b) local minimum if

A. f” changes from negative to positive at p B. f” changes from positive to negative at p

C. f"(p) <0 @ "(p) >0

7. (2 points) Suppose that f”(p) = 0. We say that p is an inflection point of f if

p‘, 'f’ changes sign at p B. f changes sign at p
0

C. f'lp) = D. f(p) =

D



. (5 points) Find the derivative of the following functions.

(a) f(x) =3z +7

3

(b) g(x) = ba? + 2z +1

JOX + 2

(¢) h(z) = 1223 + 1322

2% + 20X



. (10 points) Find the derivative of the following functions.

(a) (z+7)%

N

(b) e%z2+2x+1

L
b x x|

(x+2) e

(¢) In(222 + 7)

JAx
A 1

(d) Va2 +1

-\ N
%{(x{vh//<2x) = x{(x*+D

(e) 6> + e
[A

Sx X
20¢ -2xe



10. (12 points) Differentiate the following functions.

(a) ze 2*

-X -2 x
€ —/xe

(b) zln(x)

In ) + |

(c) (xz + 3)e”

X
7xe + (xx3e



11. (12 points) Differentiate the following functions.

() 2
- = (x+1) -7
—X/r( L - =
(x—1) (x-1)
(b) =
X
o
- —
() e




. (10 Points) Let f(x) = 10z* — 42°.
(a) Find the derivative of f.

P00 = dox’- 0% = 20x°(2-x%)

(b) Find the critical points of f. [Hint: Factoring after taking the derivative will make this much
easier. |

20 (2 =0
X=O ,X=2

/

(c) Find any local maxima and local minima of f. Clearly indicate whether a point is a maximum
or a minimum.

7N X=0O Lol pon
N
— 1 w=2 Lotal max

Peneo  Syso Fi(D2o

(d) Find the global maximum and global minimum on the interval [1, 3].

L) = [00Y' -4y -40 b (2= 10()"- 4= -lel

ﬂo\oa
C (0D = \b(D™ 2 (O) = igont Sldoot
2y = 102"~ = 32 e

(e) Find any inflection points of f.
ya —
()= 120x" -gox® = H4ox* (3220 =6
x=0
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13. (16 points) A company sells a product for $30 each and the manufacturing costs can be modeled by

the function
C(q) = ¢ —9¢*> +45¢ + 15

of ¢ units produced. For each of the quantities below, determine whether the company should increase,
decrease, or not change the production levels in order to maximize profit. Justify your answers using
calculus. You will not receive credit for guess and check solutions.

[Hint: Find the quantity that maximizes the profit function.]

(a) q—2ijt0~SL (b) ¢=6 (Dcuto.SL (© a=7 Dewrtase

Rlg) = 309

T(g) = RED-CLlg) = 309 =(q*-9 +4S¢ +1S)
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Extra Credit No partial credit will be given for this problem

. The owner wants

A rectangular swimming pool is to be built with an area of 1800 square feet
5-foot-wide decks along either side and 10-foot-wide decks at the two ends. Find the dimensions of

the smallest piece of property on which the pool can be built satisfying these conditions

|

=
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<
-

W¥20

QQ(\
S
N

N
W
X
R

A= (L+10)(w+20)

—
— O
VAl

—_—T

o A = Lu+20L+10w +200
L+10

Az Lio@'wz()- ‘i@ 40w + 200

L

| K00 + 3(’:300 +10w + 200

|

2,000

= 2000 + —— +[0w

{’l/: '3(.005003-2""0 e GLD L= lm = 30

'BGOUD 56000 |y = Sy e smalleat domunsima
w* ot

(to+20 X 30+I0

=2L000 =-10w"
L&: 3600 Q00 X HO H
w.—;




