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Lo [(sin(2x) + cos(2x)) dx =
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(A) %cns(Zx) + —é—sin (2x)+C

(B) —=cos(2x) + +sin(2x) + C
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2. A particle moves along the x-axis with velocity given by v(t) = 3¢ + 61 fortime ¢ 2 0. If the particle is at
position x = 2 at time ¢ = 0, what is the position of the particle at time ¢ =17

(A) 4 {(B) 6 l )9 (D} 1 (B) 12

3. If f(x) = cos(3x), then f’(.’;;-) = flrr==350n (3T)= - 35

(C) 2cos(2x)+ 2sin(2x) + C
(D) 2cos(2x) ~2sin(2x) + C
(B) -2cos(2x) + 2sin(2x) + C
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The graph of the\function f shown above has horizontal tangents at x = 2 and x = 5, Let ¢ be the [unction
o =]

defined by g(x) & Jl: f(1)ds. For what values of 1 does the graph of g have a point of intlection?

(A) 2 only (B) 4 only [ © @ (D) 2,4,and 5 (E) 0,4,and6
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A particle moves along a straight line. The graph of the particle’s @@at time ¢ is shown above for
0 <t < 6. The graph has horizontal tangents at r =1 and ¢ = 5 and a point of inflection at ¢ = 2. For what

valui of { is the velocity of the particle increasing?

v
B) 1<t<5 cecl
©) 2<t<6 Ecm»«o Ml’j
D) 3<r<5 only
(B) 1<ct<2andS<t<b
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6. If E’f(x) dx = -17 am{' J:f{x) dx = _). what is the value of fsftx) dx? MP_U.‘P,
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7. If G(x) is an antiderivative for f(x) and G(2) = -7, then G(4) = o
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A city located beside a river has a rectangular boundary as shown in the figure above. The population density of
the city at any point along a strip x miles from the river's edge is f(x) persons per square mile. Which of the
following expressions gives the population of the city? i
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FREE RESPONSE
NO CALCULATOR

1. For 0 < t < 12, a particle moves along the x-axis. The velocity of the particle at time 1 is given by

vt) = cos[%r)_ The particle is at position x = =2 attime f = (.

(a) For 0 <1 <12, when is the particle moving tothe left? 3 £ £ <&
{b) Write, but do not evaluate, an mtcgml ﬂprcssmn that gives the total dlsﬂme traveled by the particle from

time £ =0 10 ime 1 = 6. S \Véb-)\al'f,— &D%H Ul 4

(¢) Find mc_g_g,cglg.ﬂu_gn of the pam-.lc at time 7. Is the speed of the particle increasing, decreasing, or neither at
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ANSWER KEY

1.

(a) v(t}=cos(-§—fJ=ﬂ = t=39 2:{I:f:annsidersv{:)={]
1 : interval
The particle is moving to the left when (1) < 0.
This occurs when 3 <¢ <9,
&
®) L'"“" di 1 : answer
© a(f)= —-‘E—sin(%r) { 1:a()
g - . .
2 : conclusion with reason
27\ _ _3x
a(4) = ——sm{ 3 ] 2 <0

r=onfZ) 4o

The speed is increasing at time ¢ = 4, because velocity and
acceleration have the same sign,

@ x(d)=-2+ rm(ir dt I ; antiderivative
3: { 1 :uses initial condition
~2+ [—sm —;)]
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Let g be the function defined by g(x) = r‘.f'(:l /3

(a) Find g(!l}./ qJ

(by On what offen-ififervals contained in =5 < v < 4 is the graph
of ¢ both increasing and concave down? Give a reason for your

F
. Find i'(3). j

(d) The function p is defined by p(x) = f(x* - x). Find the slope
of the ling tangent to the graph of p at the point where x = —1.
lc, N

answer. 66_{ \o-2 low,
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{¢) The function j is defined by #(x) =
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The tunction / is detined on the clased interval [—j, -l]. The graph

of f consists af three line segments and is shown in the figure above.
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For 0 < ¢ < 3. the rate of change of the number of mosquitoes on Tropical [sland at time ¢ days is

modeled by Rit) = 54'7‘;05(.:_) mosquitoes per day. There are 1000 mosquitoes on Tropical Island at

Lsderidafv

Mo = /os D

ume 1 = 0.

{a}  Show that the number of mosquitoes is increasing at time £ = 6. rcey >0 _t_:ﬂ" H¢31Y

(b) Attime ¢ = 6. is the number of mosquitoes i il i ing rate, or is the numberof G X &
mosquitoes increasing at a decreasing rate? Give a reason for your answer. E(+)

(¢} According to the model, how many mosquitogs will be on the island at ime ¢ = 317 Round your | & _ 3
answer to the neagest whole number. S“ geerde = M2 — Mcoe _g’ a

1d)  To the nearest Ghole !llllllbn.‘b what is the nfaximum number of mosquitoes for 0 <4 < 317 Sh L~ ﬁ
the analysis that Ieads o your conclusion. P

. ReGY=S(T v Ccos (#)
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(a)

(b)

()

(d)

3(31=_[:f(:m-ﬁ+4~1.-;~

g(x)=J(x)

The graph of g is increasing and concave down on the
intervals -5 < x < -3 and 0 < x < 2 because g" = [ iz
positive and decreasing on these intervals,

W(x) = 513‘{1-}“:3(:]5 N Sxg'(x) -1Sg{x]
[5x) 25"

¥(3) = Hliﬁlgi?'ﬂ; 5g(3)

P(x)= [ = x)(2x 1)

P=1)=r(2)(=3)=(=2)-3)=6

I : answer

L reasnn

s h(x)

- aAnswer

1 pi(x)

1 : answer
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(a)

(b}

(c)

(d)

Since R(6) = 4.438 > 0, the number of mosquitoes is
increasing at ¢ = 6,

R(6) ==1.913
Since R'(6) < 0, the number of mosquitoes is
increasing at a decreasing rate at ¢ = 6.

31
1000 + j'a R(t) dr = 964335

To the nearest whole number, there are 964
mosguiloes.

R{r)=0 when =0, ¢t = 2.5n,0r t = 7.5%
R(t)>0on 0 <r <25
R(#)<0on25x<t<lsy
R(f)>0on 75x <t <3l

The absolute maximum number of mosquitoes occurs
at 1 =2.5x orat t =31.

1000 + j:'s'k(:} dt =1039.357,
There are 964 mosquitoes at ¢ = 31, so the maximum

number of mosquitoes is 1039, to the nearest whole
number,

1 : shows that £(6) >0

2: { 1 : considers R°(6)
"1 1; answer with reason

{ 1 : integral
23
| : answer

1: integral

1 : answer

4:{ 2:analysis

1 : computes interior
critical points

| : completes analysis

2 : absolute maximum value
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