F
e

~ the graph of f?

c) —-3< 1
(I(g)) R Y=t (X 89"“3
» i( ) All values of x \{:-%6:3 Z0
- _L:_" _:__‘__t__\_::__ = )"‘\ e

(A) Oonly
& (B) Stonly”™ =
(C) _0and®6only

D) 3and6only )

(E) 0,3,and 6

Calcula'l'or' 2 The vt of
function f is given by f”(x) = x%cos(s
How many points of inflection does the .
graph of f have on the open interval (=2,2)?

(A) One 3

(8) Two G\mpy\ €0 +S€€
(C) Three ; :5 (eﬂm , N
(D) Four m,Q -
ace. ojn (IQ\@) )

3. Let f be the function given by

Calculator 4. The function f has first

= 2xe*. The i
;o(x o e Belergohiet ) \LS conc:;ve derivative given by f'(x) = 1+‘C . What s
C/0=2e +2e " the x —coordiante of the inflection point of
(B) x>-2 %"(}/3"'1)&9_*4—%‘ " 2€7| the graph of f? Gro Q:@D L locK
o e s I I S e se ¢l
) [t o eiens SR
6= = il
DNE V= - = (D) —0.278 (M ze (X D 'L\Ou_el_ a0
(E) The graph of f has no inflection point. X -6
ol = il + N\C‘X

5. The graph of a twice-differentiable

function f is shown in the figure. Which of

the following is true? =0 et
RIS < f1(1) .(\—

B fQ<f'M<f@ ;
€l Q M= cuzv

(C) II1
€ < fD<FD l :
i

)< 1) < /(1)

6. The function f is given by
f(x) = x* + x* — 2. On which of the
following intervals is f increasing?

ey G
55 e
) (0'00)0)2 - g

—00, g(‘l = ety b o
(E) (_w,_%) g \o i

7. What are all values of x for which the
function f defined by f(x) = (x®> —3)e ¥ is
increasing?

(A) Thereare no such values of x.

(B) x<-landx>3 Q:(Q,bp_jbe, :f:)}e,

=)

Calculator 8. The graph of the function y =
x3 + 6x% + 7x — 2cosx changes concavity

(a:(xc “iss Solue (%?E;(f@‘-’— O\‘X)
B) 1. g
i
(E) —2.33

~\




b=
= g

of fis given

3%2, at which of the

value _62 x does of’; hévcsh relative A) 0 gt
~ maximum value? (Z&™ : (B) 1 n
L Lot e T
OS:’ Q’Lﬂ do £e€ (E) Atnovalueof x 3
(D) 0.95 Canese ik onangds | 2=
(EYIN373 o Lo - (o B= DY

11. How many critical points does the

function f(x) = (x + 2)°(x — 3)* have?

12. The graphof y = ;:_iz is concave

~*. 4 -| downward for all values of x such that
B One o). (AR YD 0D %’”?};U x<0 1
(B) Two ¢ )z mﬁ‘l\(y__j)a(th-\r?)*'s&a cB) x<2 A= ()L_—:Zv’; _——L-\——:—'
Bl O = (way WD (AT E '3 g no =12 o
] L zE)) % o |

13. Let f be a polynomial function with
degree greater than 2. Ifa # b and f(a) =

f(b) = 1, which of the following must be occurs at x = -
true for at least one value of x between a (A) 4D £ )= P =X
and b ? (B) 2 o 3;/.(‘#-’3}
® . fl)=0 s (,/cr) =0 s e
W m. f"(x)=0 () —2 .
(A) None \\65 QC’?\') g s
B onl "YV\QOC emM g(@) = ("2
((C) HUonly) . =N =
(D) I and II only Q(OD ’Q(()Q Q( -) ¢ %‘%
() LI and III SN Sl =L

14. The absolute maximum value of f(x) =
%3 — 3x2 + 12 on the closed interval [—2,4]

15. The function defined by f(x) = x> —

2 i B ; . - Wy -\nX |
2 for all real numbers x has a relative following Is true? * CIUD = %__ 23 \__*_?___-_:0 |
maximum at x = , (A) f isincreasing for all x greater than 0. Ny =0 i

: (< I(LD)=* - V)'8 (B) fisincreasing for all x greater than 1. -InXEs
(B) O ooy ()L-‘J) (C) f is decreasing for all x between 0 and 1. 1=1nX¥X
1 O= : ;
2 0> { (D) f is decreasing for all x between 1 and e. e'=X |
f - = 5 ———, R
gD)) i _——c\—)—““/ E)™ f is decreasing for all x greater than e _y=-© 5
E 2 : AN

16. If f (x) = =, for all x > 0, which of the

Calculator 17. The graph of y = 5x* — x5
has a point of inflection at

o : g—rzox%—ax“
(31162) Only 3
B 1 O <20F
B (D) (0,0) and (3,162) 3
- (E) (0,0) and (4,256) O= /I),{?—(’j X

|

18. At x = 0, which of the following is true
of the function f defined by f(x) = x? +
enllto
(A) is increasing. .g
(C)  fis discontinuous.
(D) £ has a relative minimum.

_v AN
1(\,3,41)(-’.12

2(0)

¢I(H=2O-2C =

g'(&”f;.-‘ L

(E) £ has a relative maximum.

Cf
TR
o



<inY
= ccSX o=

ne
=% 3
$(0) =

@3
q'(-s\‘\ =

TR W

drains out of the filter at a rate of 10 cm3/ min
what rate is the height of the water changing w
the height of the water is 8 cm? {Calculator)

¥: AVY__ _oennd/in
e Fr %
1 Lo = S = Eeag
=

\ 2
=T D
NS A

;.:VW'\(?’%

Ao -

3. Agardener wants to build a wall around a 150 fit?

, plot of land. One of the sides is to be a stone wall

: that will cost $50 per foot, and the other three sides
are to be made of wood that will cost $10 per foot.
What is the minimum cost of the fence (to the
nearest whole-number dollar amount)? (Calculator)

Y= 5% C~ &8‘{(6‘.

4,

23

Find the dimensions of the rectangle with largest
area that can be inscribed in the region bounded by

\/6 — x in the first quadrant. |

AN
AW”

the curvey =

= C= @O% +72049
10 (CX) C= LQ.OV-*'QOC 3 AI S J/ \TLZ:\T =0
\O® (= oot BRC & i iy
2 ' P o) ‘D= =% ¥y20Uo~

Py NEOSK C’ILQQ ";Z’fég/’ : T’_t_\_ 2 2%

o= 10 e - e ad A2 3
‘é"% @{L’W C= kg_()(g;)*ﬂf”) * =4 u (S )Lﬁ_u

s A=V =2

5. Abicyclist is traveling east towards an intersection
at the rate of 9 miles per hour. A second bicyclist is
traveling south away from the intersection at the
rate of 10 miles per hour. What is the rate of
change between the bicycles when the first bicycle
is 4 miles east of the intersection and the second
bicycle is 3 miles south of the intersection?

o Ao &= 1omp"
-AM CEPR & \-\r‘“\‘é"bm\

6.

Find the point on the parabolay = Vx thatis
closest to the point (3,0). ("b pj C)& r )
oo \ k= x?. Bz
A = (x-D> (K-
A= T aeta +X = VX2 o+
o A /’3—3_';::3—-
AfR-BxA




QW e i J lick i
at the instant the rate of 12 ft/hr. What will be 1
increase when the slick has ra

K: %; 25/ he

= ; = 5 |
ar_ 125, i A/Pf,/g_/n(’aoQ(r:) _ 120 ST/
25" e T
y 9. Arectangular area is to be enclosed with 320 ft of 10. Agirl is flying a kite. The kite is moving horizontally d
3 fence. What dimensions of the rectangle give the at a height of 120 ft when 250 ft of string is out and ‘;
- maximum area? the rate of increase in string length is 2 ft/s. How g<
: ) & 3/20 —2F+ 2\3 fast is the kite moving in the horizontal direction for i
5 g ) | T S
D & —/\LQO)’\—' 2 (PP ES = VI FEOE, |
A= : X ‘
O ax - 2=SR ‘
o Sl 2r &% = 3%
&7 6-80 lo&"-@g/};’w 202 ‘
O gost == |
| SO Se =0 gefset
g 8 s 7 )
. 11. A rectangular pen will be built using 100 feet of 12. Approximate using linearization: In(1.02) ) ‘
fencing. What dimensior;rvill m;xi;ize the area? Q @4 \ﬂ g ‘a4 * ”\
\CO=24¥2 <l ‘ Es :
L : V) _nalD) 20406
T Y ',a)’% A— =% Ca) > g' ('D \ 3 ﬁ\\ b

A=BOR T e




. R
i 5
3 2

| =
b w5

Clp)=3T="
\
TR =528
2 T )"3-
U 2B
%®¢\%—‘Lfﬁﬂ> It tsf/ﬁ"*’@'
(¥ \:(.1,@?4 A= i Lu |
—. 3
hsinde 55 :liggﬁ) o( G ® k|
e, N -‘-';\LQ.—T " > .’:
L\Sq?% 25 ,_;/ri*,zo’é :“ ¥
15. Approximate using linearization: cos(89°) 6 Apprommat o using lincarization:v/E0 * ; ’
£ (90 = con( )-—O \r/ = (qq“v)
(99 = ccH(90 ?Cucb 0% =
i = | ﬁ:ri X
<’ (q0¢>).,,5|n(6(5’> e e ,,Jq = Mean i
O g-0=-\0 90) QYN = AT |
B —X + q © % 1= ( X 1 ’j
é@ _ GO qi Z+7 |
(%cb _g4a+90=) q*"’j' é
Cob(89%) A 7\ e fo— :
Verify that the function satisfies the three hypotheses of Rolle’s Theorem on the given interval. Then find all numbers ¢ 3

that satisfy the conclusion of Rolle’s Theorem.

17. f(x) =5— 12x + 3x2, [1,3]
C(X) 1S CondanouS anlal
Qi) 1S difSesenkiciole en (2
= U= - Y

B Q(@‘ = - ‘2(@43(65 =-4

o = £2)

?ce(_\’tas’c $'(D=0

18. f(x) =x3—x%—6x+2, [0,3]
<D 15 conk- on (G,
Q' (\b ‘\6 d.\'?g- on (0)3‘7

2 T
i(-g 1,'21—6...\%-\»'2 =2 So a&" '?(.@
L= 0

> 3dete {e3] st

fi(S=3c>2ee=C

22 (I _ 22T _

T Lo aae
(e




S A - on (&)
COrO cE@=0 so §0)=F0)
1 L 2ce o st (=0

C;q/"f

Verify that the function satisfies the three hypotheses of the Mean Value Theorenton the given interval. Then find all

= O)’l")g_“-)g;"-

numbers ¢ that satisfy the conclusion of the Mean Value Theorem.

17. f(x)=2x%>-3x+1, [0,2]
C(5) 16 Conk. on o2

1830 fil) = x2=3x + 2,1 =221
D15 cond- on E22]

1) ¥ O3E. on (©v2) -5 1 i 8% 60 (272) $@=
o e e T =
e g
roge = EEEED- B = | el
4 ! - c,% : -
® <o \ Cl =3
(,\C/B'/ 2_3 =\
b\cf,b\ 66 6C¢—5 L\
c =\ C’J—,/u/
>
c-x 22
<
19. f(x) =In(x), [14] 2. f(x) =1, [13]
FD NS an’n 62 E(‘;‘% ’)_—j Shoyiis Contk. o(r\\ Cf\.\ ,3:[
QUA 15 S5F- o B0 oy 8| gy Te 0EG. 0N EWE) i SR
s 2c e\l L SHEE S e e C.\;Q s GRS = |




