MATH 122
EXAM 02

BLAKE FARMAN
UNIVERSITY OF SOUTH CAROLINA

Answer the questions in the spaces provided on the question sheets and turn
them in at the end of the class period. If you require extra space, use the
back of the page and indicate that you have done so.

Unless otherwise stated, all supporting work is required. Unsupported or
otherwise mysterious answers will not receive credit. You may use a
calculator without a CAS if you like, but a calculator is not necessary. By
writing your name on the line below, you acknowledge that you have read

and understand these directions.
Name: 9%’//)1/ 2D A

re

Derivative Rules | Points Earned | Points Possible [| Problems | Points Earned | Points Possible .

1 3 1 5

2 3 2 10

3 3 3 12

4 5 4 12

5 2 5 10

6 2 6 12

7 1 7 20
Subtotal 19 Subtotal 81

- Total 100

Date: March 16, 2017.
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1. DERIVATIVE RULES

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

1 (3 Points). Let a be a constant.

(a)

d ¢
T (af@) = —ag )

d o / "l
— (f(a) + 9(=)) _7f/z<)+g (x

4 (fe) - o)) = ;f’/xF;}r'/x)

dz

2 (3 Points). (a) For n a number,

e preet!
dz

(b)
d | B '%g
o n(z) =

(c) .
4o e
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3 (3 Points). Write the formula for each of the following derivatives.
(a)

— (f@)g(=))

77%)?&) F 7/&/(7 'tx)

i (i)
;//(x)g(x) —:/(x)ﬂ'/x)
T 36t

S (fogl@)

f’(g(x)) ) [{x)
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For each of the following questsions, circle the correct answer.

4 (5 Points). Assume that f is a function such that f'(z) and f”(z) are defined for all z.

(a) A point p is a critical point of f if
(W) =0
(i) f'(p) >0,
(b) f is increasing on an interval if

(i) f" <0 on that interval,

(ii) f > 0 on that interval,

(c) f is decreasing on an interval if

@ f' < 0 on that interval,
(ii) f > 0 on that interval,

(d) f is concave down on an interval if
(i) f” =0 on that interval,
f"” < 0 on that interval,
(e) f is concave up on an interval if

(i) f” =0 on that interval,
(ii) f” < 0 on that interval,

(iii) f'(p) <0,
(iv) f(p) = 0.

f > 0 on that interval,

(iv) f < 0 on that interval.

(iii) f' > 0 on that interval,

(iv) f < 0 on that interval.

(iii) f” > 0 on that interval,

(iv) f' = 0 on that interval.

f” > 0 on that interval,

(iv) f' =0 on that interval.
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5 (2 Points). The first derivative test says that a critical point, p, of f is a

(a) local maximum if
(i) f' changes from negative to positive
at p,

(ii)) f’ changes from positive to negative
at p,

(b) local minimum if

f' changes from negative to positive
at p,

(ii) f' changes from positive to negative
at p,

(iii) f changes from negative to positive at
b,

(iv) f changes from positive to negative at
D.

(ili) f changes from negative to positive at
b,

(iv) f changes from positive to negative at
.

6 (2 Points). The second derivative test says that a critical point, p, of f is a

(a) local maximum if

(i) f” changes from negative to positive @f”(p) <0,

at p,
(ii) f” changes from positive to negative
at p,
(b) local minimum if
(i) f” changes from negative to positive
at p,

(i) f” changes from positive to negative
at p,

(iv) f"(p) > 0.

(i) f"(p) <0,
f"(p) > 0.

7 (1 Point). Suppose that f”(p) = 0. We say that p is an inflection point of f if

(i) f'(p) =0,
(if) f(p) =0,

f"(p) changes sign at p,

(iv) f changes sign at p.
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2. PROBLEMS

1 (5 Points). Find the derivative of the following functions.
(a) f(z)=3x+7

?'(x/’%

(b) g(x) = 5z* + 2z + 1

65’(%} =5(2-) +7 = loxt2

(¢) h(z) = 122% 4 1327

A= 1203%) + 13(2x)
= 3bx®+ 26X

B

(d)-rloy =g

c'(x) = $(3x7) = x*

(e) s(z) =z +3
s(x) = x*+3

- 1
= 5'()0- 2% ‘ Z&
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2 (10 Points). Find the derivative of the following functions.
(a) (z+7)%

25(x12)*"

(b) e FT242x+1

) JoxP+ 2541
(—Z‘(Zx)u)@ sl s v 2)e™

(c) In(222 + 7)

Hx »

Ix*+ £

(d) vVz2+1
N ,

=Y s X

D m = 3 len) () xben) © = o

(e) 6> + e~ ,
—xZ _ Ex ~X
0(5)™ 4 ()™ = 207 -2xé
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3 (12 Points). Differentiate the following functions
2z

WP+ x(2)e” = ¢7(1-2¢)

(a) ze~

(b) zIn(z)

(Vo) + x(5) = Aalx)+ -

(c) (z* + 3)e”

(Z;c)@x + (x*+3)e* = e %% +2xt3)
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4 (12 Points). Differentiate the following functions

@
/r)(x*/) - (xﬂ)(') — ox=1 =x— _ -2

(x-1)° ) b

(b) =
X
(le XZX(C ) — 6 ——x@ _ fx(l"X}: __)_:_?_t

(") (eF f o

(c) ln?z)

(AnG) = (%) _ Lof)—)
(6 6)) (Aalx)*
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5 (10 Points). Let f(z) = 10z* — 4z°.
(a) Find the derivative of f.

7x)= Yo x* - 20x1

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

f//)()-: ZO)(B(Z"X):O E> XTO0 oy X= 2

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

maximum or a minimum.

e
f’(}) = 20(1)3(2-1) = 20 >0

f’[s) = 20(3)3(2-3) = - 20(3)* <o

é//%, %{/ Aertvitiie /Zéwf O M a Mool piimiwam 52,,,,0/

7 A A/ﬁéC&/WWW‘/U‘

(d) Find any inflection points of f.
[Hint: Same as for part (b).] - . _ - 3
70 = 120x%50x = Jox?(3 ~2x) =0 &> X0 SUXE

ruly) = ol (3= 261) = 4 (E) >0
(1) = Ho()?(3-200) = ol
7/"/2) = op(2)*(3-2(2) ) = Pl)(-1) 20
o = s an /;//@fé‘% /W}// Lt x=o 4 pot.
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6 (12 Points). Find the global maximum and global minimum of f(z) = 10z* — 425 on the
interval [1, 3].

?¢4;//<1 x=2 A e 197/'%/ %%’2&/7/7/)74:/&4 L) 33 we
M‘f neec/% o hak 2 %WZ:( yolss A |2, gl 3.
770210—%¢é

f{z) = 10@2)7 4G = olie) - 4(3z2) = 160 - 128 = 32

%{3) - (0(3)4{ 'L//S)g: /O(?’) ”’/(ZVS):S//o—[800+160+IZ)

-/ tlo—-160 -l2
— -2

7/%!/&/%1 /Zc 74&;/) INAFirint. g7 0 A //VZ X= Z/ dMK/-Z[./IL
7@%%77w&uuww( sorms of x=3.
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7 (20 Points). A company sells a product for $21 each and the manufacturing costs can be

modeled by the function

1 .
C(q) = gq3 — 2¢% + 100

of g 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.

(a) ¢g=3 (b) ¢=7 (c) ¢=9

ﬁ(yq)zz'?
W(?)fﬂgg)zfcgg) = 2(; ""'3?3%272’/00
m'lg) = -7 f‘gc/ +2(

:-(?z_léc/_Z,)

= -(g77)G+3) S
///55 /,,7,’}7,,./ 0572/16—5 é’w 7 //""6'/ /‘?’—’ 3. Xperier (erC Gﬁdwﬂzﬁi
77 soelnte 74(/‘742{3& tian {U) ot ) ez And }Q -7

7(6) = - (- 7)(6t3) =CNE)) =90

7)) = - (s-2)($t3) = —ll <o
SO Fos /ZOJZ/ Prsapinen, 7//01)/4(@ 20 A o Ao pentaC
prochloa oen g7 el clangt Lot 9=, omal Aoras
77’Lz‘f/u fgéih{ /u”/wwt 7 =7.



