UBMS AP EXAM PREP - INSTRUCTION

CALCULUS AB:

1)

lOsin(0.412

A particle moves along the x-axis with velocity given by v(r) = fortime 0 €1 £ 3.5.

12— 1+3
The particle is at position x = —5 at time t = 0.
(a) Find the acceleration of the particle at time r = 3.

(b) Find the position of the particle at time 1 = 3.

35 35
(c) Evaluate Io v(1) dt, and evaluate Io | v(t)l dr. Interpret the meaning of each integral in the context of

the problem.

(d) A second particle moves along the x-axis with position given by x,(7) = > — 1 for0 <1< 3.5. At what

time ¢ are the two particles moving with the same velocity?
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CALCULUS BC:

l.

Gy | 0| 2 | 5 | w0
{Hqu‘:r{:ieﬂ} 503 | 144 | 65 | 29

A tank has a height of 10 feet. The area of the horizontal cross section of the tank at height & feet is given by
the function A, where A(h) is measured in square feet. The function A is continuous and decreases as h
increases. Selected values for A(h) are given in the table above.

(a) Use a left Riemann sum with the three subintervals indicated by the data in the table to approximate the
volume of the tank. Indicate units of measure.

(b) Dwoes the approximation in part (a) overestimate or underestimate the volume of the tank? Explain your
reasoning.

{c) The area, in square feet, of the horizontal cross section at height i feet is modeled by the function [ given

50.3
by f(h) = —53 - Based on this model, find the volume of the tank. Indicate units of measure.
-

+ h

(d) Water is pumped into the tank. When the height of the water is 5 feet, the height is increasing at the rate
of 0.26 foot per minute. Using the model from part (c), find the rate at which the volume of water is
changing with respect to time when the height of the water is 5 feet. Indicate units of measure.
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AP STATISTICS:

Formulas

{1y Drescniptive Statistics
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(1)  Probability

P(AUB)= P(A)+ P(B)- P(AN B)

P(ANnB)

P(A|B) = =5

EX)=p, = Z.l"-p’.
. N 2
Var(X) = o = 2(.1". - u“) P;

If X has a binomial distribution with parameters #n and p, then:

PX =k)= (:]pk(] - p)"—k

x=np
o, :an(l-p)
Bp =P

If X is the mean of a random sample of size n from an infinite
population with mean p and standard deviation o, then:
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1. Robin works as a server in a small restaurant, where she can earn a tip (extra money) from each customer she
serves. The histogram below shows the distribution of her 60 tip amounts for one day of work.
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(a) Write a few sentences to describe the distribution of tip amounts for the day shown.

(b) One of the tip amounts was S8. If the S8 tip had been $18, what effect would the increase have had on the
following statistics? Justify your answers.

The mean:

The median:



AP INSTRUCTIONS - UBMS

AP ENVIRONMENTAL SCIENCE:

For decades, forest fires in the United States have been suppressed. In 2003 legislation was passed under the
Healthy Forests Initiative (HFI) in response to the record-breaking wildfires that had occurred in the early 2000s.
Some environmental and conservation groups fear that negative impacts could result if imber companies are
encouraged to harvest medium- and large-size trees in federally owned forests while clearing away the smaller
trees and underbrush.

(a) Identify TWO characteristics of forests that develop when fires are suppressed, and explain why the practice
of fire suppression does not reduce, but actually increases, the risk of intense and extensive forest fires.

(b) The effects of the HFI are expected to extend beyond fire reduction. Excluding fire reduction, describe ONE
positive and ONE negative effect likely to result from the implementation of the provisions of the HFIL.

(c) Describe TWO ecosystem services provided for humans by forests. Explain how clear-cutting would affect
each ecosystem service you describe.

(d) Identify a specific type of plant community or biome (other than a forest) that is naturally maintained by fire.
Explain how the fire maintains the community or biome.
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AP PHYSICS - MECHANICS:

CONSTANTS AND CONVERSION FACTORS

Proton mass, m, = 167 = 10 kg Electron charge magnitude, ¢ = 1.60 % 1077 C
Neutron mass, m, = 167 % 107 kg I electron volt, 1eV = 160 % 1077 1
Electron mass, s, = 9.11 % 10 i ko Speed of light, e = 3.00 x 10* mys
Avogadro's number, N, = 6.02 x 107 mol Uinkrereel "'I'PJI‘LL';#:E':[ G = 6.67 107" m? fkgs®
Universal gas constant, R = 831 Jfimol-K) Mm]cmﬂ:mﬁg_t\ukﬂjﬂg =98 m/fs

1.38 = 1077 JfK

Bolizmann’ s constant, kg

I unified atomic mass wnit, lu

166 % 1077 kg = 931 Mcw'.-:

663 % 107" Js =414 x 107" eV
e =199 % 1077 Lm = 1.24 % 107 eV.nm

Wacuum permittivity, g; = B.Bix 10 12 E!,u'rh:-m!

Planck’s constant, ke

Coulomb's law constant, & = Ifdxe, = 9.0 x 10’ N.m!I.'rC!

Vacuum permeability, g =4m =10 T (Tam)fA
Magnetic constant, k* = g fdr = 1% 10 T (T-m)fA
| atmesphere pressure, latm = 1.0 % 10° Nfm® = 1.0%10° Pa
MELET, m ke, ]| walt, W farad, F
. kilogram, kg heertz, Hz cotlamb, C tesla, T
UNET ccond ] THCW DO M volt v degree Celsiu C
SYMBOLS % i , I 2 carec Lelsis,
AMPErE, A pascal, Pa ohim, i electron-voli, eV
kelvin, K joule, ] henry. H
PREFIXES VALUES OF TRIGONOMETRIC FUNCTIOMS FOR COMMON ANGLES
Factor  Prefix  Symbaol & i} k1] 37 45 53 [ 1] Gl
10° giga G sin# 0 /2 35| T2 | 4fs | G2 1
1o® mega M cosl 1 ﬁf} 43 -.,I'Tlfll ifs 1f2 0
w’ kilo k tan & 0 S| 34 1 443 ¥ oo
1t cent ¢
. . The following conventions are wsed in this exam.
ey milli m I Unless otherwise stated, the frame of reference of any problem is
i micro M assumed to be inertial.
a — 0 Il The direction of any electric current is the direction of flow of positive
W . ] charge (conventional current).
't paca P HI. Forany isolated electric charge, the electric potential is defined as zere at

an infinite distance from the charge.
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MECHANICS

U= Uy + a&rf
L 2
X =4, gl +?|:H'

v = Ll,:,! +2a(x — x5

IF =Fyy = ma

dp
F=—
o
1= jFu’: = Ap
p = my
Fi 5 uN
W = [Fedr
1
K ==smu
_aw
T
P =Fsv
Ally = mgh
L"' a
a. = T = r
t=rxF

Yr=1,=la

f= _[r:.::'m = Ymr'

My = Lmrf¥m
b= ra
L=rxp=/w
_ Ly
K—Ef-ﬂi

e REA R ETEC S NAIE pEE AT e =y
|

acceleration
force

frequency
height

rotational inenia
impulse

kinetic cnergy
SpAng Consian
length

angular momentum
ks

normal force

= peWET

MRS NN

radius or distance
POSILIon vector
period

time

potcniial energy
velocity or speed
work done on a sysiem
it

cocfficient of friction
angle

orgue

= angular speed

angular acceleration

phase angle

{

T =2Im|—

" g

F, = _ﬁ_mlgli
o

s = _l:'.-'.u:!m

ELECTRICITY AND MAGNETISM
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GEOMETRY AND TRIGONOMETRY

Rectangle A= area
A= bk C = circumference
) V¥ = volume
Triangle
& 5 = surface arca
A= —_lr.lm b = base
- fr = height
Circle { = length
A= nrt w = width
= 2nr r = radius

Rectangular Solid

" = fwh
Cylinder
" = _.['r:f

5 =2arf + 27’
Sphene

R
I =.?.I'I'.I
5 = dnr’

Right Triangle
s =
sing = 4
-
h

cosf = =
o

tand =

= =4

CALCULUS
df _dfdu
dy  du dr
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%{Ei:ﬁ-.\'] = —&inx
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Motion Sensor Reflector

Figure 1

Motion Sensor Reflector

H Bumper

Glider

0.0 m (L5 m 1.0m 1.5m 2.0m

Figure 2

Mech 1.

A student places a 0.40 kg glider on an air track of negligible friction and holds it so that it touches an
uncompressed ideal spring, as shown in Figure | above. The student then pushes the glider back to compress the
spring by (.25 m, as shown in Figure 2. At time 7 = (), the student releases the glider, and a motion sensor begins
recording the velocity of the reflector at the front of the glider as a function of time. The data points are shown in
the table below. At time 7 = (.79 s, the glider loses contact with the spring.

Time (s) 0 0.25 0.50 0.75 1.0 1.50 2.00
Velocity (m/s) 0 0.25 0.43 (.48 0.50 0.49 0.51
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{a) Onthe axes below, plot the data points for velocity v a8 a function of time r for the glider, and draw a
smoth curve that best fits the data. Be sure to label an appropriate scale on the vertical axis.
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{b} The student wishes to wse the data to plot pesition x as a function of time ¢ for the glider.
i. Describe a method the student could wse to do this.

il. Om the axes below, skeich the position x as a function of time 5 for the glider. Explicitly label any
intercepls, asvimpioics, maxima, of minima with numerical values or algebraic expressions, as

AppropTiate.

xim)
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{c) Calculate the time at which the glider makes contact with the bumper at the far right.
{d} Caleulate the force constant of the spring.

{c) The experiment is man again, but this ime the glider is attached to the spring rather than simply being pu:
against it.

i. Determine the amplitede of the resuliing periodic motion.
ii. Calculate the period of oscillation of the resulting periodic modion.





