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AP Calculus AB (4.3-4.5)
v(t)

Review : PVA Particle Motion Problem #2:
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A particle moves horizontally so that its velocity at time ¢, for 1 <r<13 is given by a
differentiable function v whose graph is shown above. The velocity is 0 at¢=2, 6, 10 and 12
and the graph has horizontal tangents at =4, 8, and 11.

The areas of the regions bounded are 1,8, 10, 3, 2 respectively. The position function for
the particle is called x and at r =1, x(1) = -3

Create Sign lines for v(t) and a(t)

On what intervals (if any) is the velocity negative?
Justify your answer.

On what intervals (if any) is the acceleration
positive? Justify your answer.

On the interval 8 < ¢ < 10, is the speed of the
particle increasing or decreasing? Give a reason for

your answer.

e. Onthe interval &<t < 3, is the speed of the
particle increasing or decreasing? Give a reason for

your answer.
f. Find the positions of the particle at ¢t = 2, g. State the absolute extrema and the t-values where
t=6and?=10,and t= 12 (use definite integrals.) they occur.
h. Find the total distance traveled by the particle from | i. Find the total displacement of the particle from ¢=6
t=1tot=13. (Use Integral Notation) tor=13. (Use Integral Notation)

j. Sketch graph of x(t) below:
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AP Calculus AB (4.3-4.5)

Quiz Review : PVA Particle Motion Problem #2:
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A particle moves horizontally so that its velocity

3

gls’

attime 7, for 1 <z <13 is givenbya

differentiable function v whose graph is shown above. The velocity is O at =2, 6, 10 and 12

and the graph has horizontal tangents at ¢ = 4, 8,

and 11.

The areas of the regions bounded are 1,8, 10, 3,2 respectively. The position function for

the particle is called x and at £ = 1, x(1) = -3

a. Create Sign lines for v(t) and a(t)
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b. On what intervals (if any) is the velocity negative?
Justify your answer.

VZ'é><’o on (/ ;2) l/((/o) (/élQ 13)

c. On what intervals (if any) is the acceleration
positive? Justify your answer.
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d. On the interval 8 <t <10, is the speed of the
particle increasing or decreasing? Give areason for
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f.  Find the positions of the particle at ¢ =2,
t=6andr=10,andt=12 (use definite integrals.)

X(2)= x(1) + fv(f)Jt X(1o) = X(t)+f|:z(£)4{
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State the absolute extrema and the t-values where
they occur.

Abs max valug |'s 4 a4 X=§
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h. Find the total distance traveled by the particle from
t=1to¢=13. (Use Integral Notation)

Find the total displacement of the particle from = 6
to #=13. (Use Integral Notation)
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AP Calculus AB (4.3-4.5) [ Particle Motion: Velocity Graph Practice Problem

TN V()
A particle moves horizontally so that its velocity at time 7, for 1 <7<91is givenby a

differentiable function v whose graph is shown above. The velocityisOatz=1, 3, 7 and 9 and
the graph has horizontal tangents at # = 2, 5, and 8.

¥

The areas of the regions bounded are 2, 3, and 6 respectively. The position function for the
. particle iscalled xand at r =1, x(1) = 2.

a. Create Sign lines for v(t) and a(t) b.  On what intervals (if any) is the velocity negative?
Justify your answer.

¢.  On what intervals (if any) is the acceleration d. Onthe interval 5 <z <7, is the speed of the particle
positive? Justify your answer. increasing or decreasing? Give a reason for your
answer.

e. Onthe interval 7 <7 <8, is the speed of the particle
increasing or decreasing? Give a reason for your

answer.
f.  Find the positions of the particle at = 3, g.  State the absolute extrema and the t-values where
t=7and r=9. (use definite integrals.) they occur.

h. Find the total distance traveled by the particle from | i. Find the total displacement of the particle from ¢ =3
t=1tot=9. (Use Integral Notation) tor=9. (Use Integral Notation)

j.  Sketch graph of x(t) below:



AP Calculus AB (4.3-4.5)

PVA Particle Motion: Velocity Graph Practice Problem

3

V(1)

h 4

IN

(OS]

A particle moves horizontally so that its velocity at time 7, for 1 <7 <9 is given by a

differentiable function v whose graph is shown above. The velocity is 0 at 7 =

1,3, 7 and 9 and

the graph has horizontal tangents at # = 2, 5, and 8.

The areas of the regions bounded are 2, 3, and 6 respectively. The position function for the

- particle is called x and at 7 = 1, x(1) = 2.

b. On what intervals (if any) is the velocity negative?

a. Create Sign lines for v(t) and a(t)
Justify your answer.
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c. On what intervals (if any) is the acceleration d. Onthe interval 5 < <7, is the speed of the particle

positive? Justify your answer.
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f.  Find the positions of the particle at 7 = 3,

t=7andt=9. (use definite integrals.)

A(3)= X () + S Vet = L+(-2)=0
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g. State the absolute extrema and the t-values where

they occur.
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h. Find the total distance traveled by the particle from
t=1tot=9. (Use Integral Notation)
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Find the total displacement of the particle from ¢ = 3
tot=9. (Use Integral Notation)
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A.P. Calculus AB " 43-45 (Morning Quiz Review Session)
NO CALCULATORS!
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A particle moves horizontally so that its velocity at time #, for 1 <z <15 is given by a differentiable function
v whose graph is shown above. The velocity is 0 at =2, 4, 10 and 14 and the graph has horizontal tangents at

r=23,7,and 12.

The areas of the regions bounded are 1, 2, 14, 6, and 3 respectively. The position function for the particle is
calledxand atr=1,x(1) = 3.

a. Create Sign lines for v(t) and a(t) b. On what intervals (if any) is the velocity negative?
Justify your answer.

c. On what intervals (if any) is the acceleration d. On the interval 3 <7< 4, is the speed of the particle
positive? Justify your answer. increasing or decreasing? Give areason for your
answer.

e. On the interval 10 < < 12, is the speed of the
particle increasing or decreasing? Give a reason for

your answer.
f. Find the positions of the particle at 1= 2, g State the absolute extrema and the t-values where :

t=4and =10, t= 14. (use definite integrals.) they occur.

h. Find the total distance traveled by the particle from |[i.  Find the total displacement of the particle from 7= 2
t=1to¢=15. (Use Integral Notation) toz=15. (Use Integral Notation)
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A.P. Calculus AB 4.3 - 4.5 (Morning Quiz Review Session) | /
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1. Givenf(x)= o : D , find a) average value in the interval [1,3] b) findthe value of ¢ guaranteed by the
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AP Calenlus AB (4.3-4.5) Velocity graph particle motion problem

A particle moves horizontally so that its velocity at time #, for 1 <7< 15 is given by a differentiable function
v whose graph is shown above. The velocity is 0 at =2, 4, 10 and 14 and the graph has horizontal tangents at
r=13,7,and 12, p

The areas of the regions bounded are 1, 2, 14, 6, and 3 respectively. The position ﬁmctmn for the particle is
called x and at7=1,x(1}=3.

a. Create Sign lines for v(t) and a(t) | b. Onwhat intervals (if any) is the velocity negative?
. ) P, - $ +4 ) Justify your answer.
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h. Find the total distance traveled by the particle from | i Find the total displacement of the particle from =2
o 1=1tor=15. (UseIntegral Notation) tor=15. (Uselmtegral Notation)
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AP Calculus Ch. 4 Test Review WS 2 (Non-Calculator)

2
X +x+1dx 2. jzx 1——3x2dx
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7. Findf'(x) iff(x)= jl—tzdz 8. Findf'(x) iff(x)= J. 1-12 dr

23 3x2

9. ﬁx+21dx 10. J.lx—4ldx

-5 -2

11.If a(t) = 12" + 18t — 4 and x(1) = 3 and v(-1) =9, find the below:

a) Find the specific function for v(t) b) Find the specific function for x(t)

12. The graph of f below consists of a semicircle, triangles, and squares

. Find the average value
of fon the interval [-2, 5]
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1.

2.

AP Calculus Chapter 4 Morning Review Session (part 1: Non-Calculator)

Find the average value of f ‘(x) on [-4, 4]

a) Find the average value of f(x) = 4 —x* on [0, 2].

x—2
—_——dx
3 jd 2

x° —4x

) :
A j]x+3|dx
-5 -

"b) Find the c-value guaranteed by the average value
theorem.
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@ 5 jr\!16—x2 dx
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& j%}cosx sin xdx

Jx
7. J.x\!I-xdx - Jl—rzdr
8. Find 4x
—4x

8. Given f’(x)=1-2xand f'{-1) = 6 and f(0) = 14 find the below
a. Find the specific equation for f'(x) b. Find the specific equation for f(x)
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AP Calculus Chapter 4 Mornin

Find the average value of f ‘(x) on [-4, 4]
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2. a) Find the average value of f(x} = 4 - x> on [0, 2]. b) Find the c-value guaranteed by the average value
theorem.
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6. J.3 cosx sin xdx
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’-7} Given f’(x} =1 -2xand f'(-1) = 6 and f(0) = 14 find the below
' Find the specific equation for f'(x)
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b. Find the specific equation for f(x)
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Ch. 4 Formula Sheet

Summation Formulas:

1}i1=n \
=1

2) Z G n(n2+ 1)
=1

Derivative Formulas:
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Trig Derivatives:

/&Aﬁ Limit Definition

n
nlimZ(width) * f(left endpoint + width * i)
i=1

Power Rule:
d . ; d . s
—s5inu¥ = cosu U —COSU = —SInU&U
d i dx dx
d—x = nx y
% tanu =seciu*u’ —cotu = —csetusu’
dx fix
d’ r d r
secu = secu tanu * 1t ——rseU = —gscucotuxu
dx dx

Integral Formulas:

Power Rule:

1
fu”du =
n+1

+C

FFTC (First Theorem)
b
f F()dx = F(b) — F(a)

SFTC (Second Theorem)

p(x)

d
— | f@®dt=f(p)*p'(®)

a

*variations of FETC

a

b
f v(t)dt = x(b) — x(a)

b
x(b) = x(a) + f v(t)dt
final position = initial positioﬁ + displacement
b
v(b) =v(a) + f a(t)dt

a

variations of FFTC (continued)...

b
[ £edx =) - f@

b
[ rredx=r o) - 1@

b
f a(t)dt = v(b) —v(a)

a

Trig Integrals:

[sinudu=—-cosu+C
[sec?udu =tanu+C

fesc?udu=—cotu+C

[cosudu=sinu+C
[secutanudu = secu+C

Jescucotudu=—cscu+C

Average Value Theorem

1 b
Avg.Value = m[ﬂ f(x)dx






