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GENERAL DIRECTIONS
1. DO NOT OPEN EXAM UNTIL TOLD TO DO SO.
2. You will be given 120 minutes to take this test.
2. All answers must be written on the answer sheet/Scantron form/Chatsworth card provided. If you are
using an answer sheet, be sure to use CAPITAL BLOCK PRINTED LETTERS.
3. If using a Scantron answer form, be sure to correctly denote the number of problems not attempted.
4. You may write anywhere on the test itself. You must write only answers on the answer sheet.
5. You may use additional scratch paper provided by the contest director.
6. All problems have ONE and ONLY ONE correct (BEST) answer. There is a penalty for all incorrect
answers.
7. On the back of this page is a copy of the periodic table of the elements as well as a list of some
potentially useful information in answering the questions. Other scientific relationships are listed
also.
8. The following is a list of UIL approved calculators for this test:
• Casio FX-260 Solar
• Sharp EL-501X
• TI-30Xa
Only the models listed above are allowed during the contest. NO GRAPHING CALCULATORS.
9. All problems answered correctly are worth SIX points. TWO points will be deducted for all
problems answered incorrectly. No points will be added or subtracted for problems not answered.
10. In case of ties, percent accuracy will be used as a tie breaker.
11. If a question is omitted, no points are given or subtracted.
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Biology

B01.Which type of bond would a biologist
expect between a carboxyl group and an
amino group?
A) phosphodiester
B) peptide
C) glycosidic
D) ester
E) hydrogen bond

B05. Which island described below would have
the most species richness according to the
theory of island biogeography?
A) 1200 acres 50 yards from the coast
B) 1200 acres 50 miles from the coast
C) 1200 acres and environmentally
homogeneous
D) homogeneous and 50 miles from the
coast
E) 1000 acres and 50 yards from the coast

B02. Which of the following polysaccharides
are found in cell walls?
I.
cellulose
II.
chitin
III.
starch
IV.
glycogen
A) I only
B) I and II
C) I, II, and III
D) I and III
E) I, IV and III

B03. Which of the following best describes a
telomere?
A) the ends of the chromosomes that
shorten after each replication event
B) genes that have jumped from one
chromosome to a homologous chromosome
C) non-coding sections of a mRNA prior
to splicing
D) sections of polypeptides dominated by
hydrophobic alpha helices
E) the covering of a beetle’s carapace
B04. Which of the following is created during
the light reactions of photosynthesis and needed
in the Calvin cycle?
A) glyceraldehyde-3-phosphate
B) ATP
C) NADPH
D) ATP and NADPH
E) ATP and glyceraldehyde-3-phosphate

B06. Which form of nitrogenous waste would
you expect to find in a catfish living in a spring
fed river in West Texas?
A) urea
B) uric acid
C) ammonia
D) nitrates
E) N2
B07. Which of the following groups of insects
includes wasps, bees, and ants?
A) Lepidoptera
B) Orthoptera
C) Diptera
D) Hemiptera
E) Hymenoptera
B08. Which of the following is the final
electron acceptor in the cristae of a
mitochondrion?
A) plastoquinone
B) FADH2
C) NAD+
D) NADP+
E) oxygen
B09. Assuming Mendelian inheritance, what is
the probability of acquiring yellow, wrinkled
peas from the following genetic cross?
RrYy x RrYy
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A) 3/16
B) 1/16
C) 9/16
D) 8/16
E) 4/16
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Biology

B10. Choose the ecosystem below that
contributes the largest amount to Earth’s
primary productivity.
A) swamp
B) grasslands
C) taiga
D) open ocean
E) estuaries
B11. The majority of food chains found in
nature have at most how many trophic levels?
A) 2
B) 3
C) 5
D) 10
E) 15
B12. A TCU biologist is sampling a swallowtailed butterfly population on campus and
managed to capture and mark 150 butterflies
after an entire day of searching. A couple of
weeks later the weather looked about the same,
and the flowers were still blooming so she
decided to go sample again and managed to find
125 butterflies after an entire day of searching.
Twenty five of the butterflies captured had been
marked previously. What would be the best
guess as to population size?
A) 750
B) 200
C) 150
D) 300
E) 450
B13. Ecosystems found at higher latitudes are
cooler than those at lower latitudes because
A) there is more ice at higher latitudes
B) sunlight strikes high latitudes at an
oblique angle
C) the higher latitudes are farther from the
sun
D) the higher latitudes have a thicker
atmosphere that blocks out much of the solar
radiation
E) the higher latitudes are permanently
tilted away from the sun

B14. A poison produced by a fungus binds
specifically to voltage-gated sodium channels of
axons in mammals. What would a biologist
expect to see happen in their nervous system?
A) block all sodium movement
B) prevent repolarization after an action
potential
C) prevent the axon from reaching the
threshold for an action potential
D) would destroy myelination
E) prevent sodium potassium pumps from
working
B15. Many species of ground plants in the
arctic change the composition of their cell
membranes with the seasons. During the winter
a biologist would expect to see which of the
following?
A) more saturated fatty acids in the cell
membrane
B) more unsaturated fatty acids in the cell
membrane
C) less unsaturated fatty acids in the cell
membrane
D) less cellulose in the cell membrane
E) more cellulose in the cell membrane
B16. Which biological term below would best
describe an organism with two identical alleles
for a specific gene?
A) allopolyploid
B) homozygous
C) heterozygous
D) genotype
E) phenotype
B17. An organism that can use light to generate
ATP but must obtain their carbon in organic
form is called:
A) detritivore
B) photoautrotroph
C) chemoautotroph
D) photoheterotroph
E) chemoheterotroph
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Biology

B18. A substitution mutation that alters a
codon, but still codes for an amino acid, is
called a _________ mutation.
A) silent
B) nonsense
C) insertion
D) frameshift
E) missense
B19. The lac operon is turned on in the
presence of lactose and absence of glucose. This
is an example of a/an _________ operon.
A) inducible
B) repressible
C) constitutive
D) antagonistic
E) suppressible
B20. A population of 33,467 beetles are in
Hardy-Weinberg equilibrium. There are 5,366
with the recessive phenotype for a trait. What
percentage of the population is heterozygous for
this same trait?
A) 16%
B) 24%
C) 48%
D) 36%
E) 54%
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C01. What is the percent by mass of sulfur in iron
(III) sulfide?
A) 46.2%
B) 60.0%
C) 27.7%
D) 36.4%
E) 53.8%
C02. Analysis of 571 mg of an unknown compound
shows it contains 423 mg of carbon, 49 mg of
hydrogen and 99 mg of nitrogen. What is the
empirical formula of the compound?
A) CH6N2
B) CH5N
C) C5H7N
D) C4H9N2
E) C3H5N
C03. At 245 °C, the volume of an ideal gas is
4.36 L. What is the volume of the same gas if
the temperature is lowered to 124 °C at
constant pressure?
A) 4.07 L
B) 2.89 L
C) 3.34 L
D) 3.72 L
E) 2.21 L

C04. When a few drops of food coloring is placed
into a large container of water, the dye
disperses evenly into the water. Which of the
following best explains this observation?
A) The dye molecules decomposes into
smaller particles that combines with water.
B) Water molecules are polar and the dye
molecules are non-polar and opposites
attract.
C) Water molecules are polar and is able to
dissolve the polar dye molecules.
D) The water molecules has kinetic energy
and are moving around rapidly, dispersing
the dye molecules.
E) The dye and water react to produce a new
substance which has a different color than
the water.

Chemistry

C05. Although the boiling point of water is 100 °C,
water evaporates readily at room temperature
(25 °C). What is the best explanation for this
observation?
A) At 25 °C, the air above the water is dry
and needs water to evaporate in order to
maintain the appropriate humidity.
B) At 25 °C, a few of the covalent bonds in
the water molecule are broken. At 100 °C,
all of the covalent bonds are broken.
C) Water molecules want to change into the
gaseous state because it is more stable in
the gas phase than in the liquid phase.
D) At 25 °C, a few water molecules have
enough kinetic energy to break
intermolecular attractions.
E) Some of the water molecules split up into
hydrogen and oxygen gas and escapes into
the atmosphere.

C06. A solution is made by dissolving 23.1 grams
of magnesium chloride into 225 grams of
water. What is the freezing point of this
solution?
A) −2.0 °C
B) −3.1 °C
C) −5.3 °C
D) −6.0 °C
E) −7.8 °C

C07. The skeletal structure (no lone pairs shown) of
the caffeine molecule is shown below.

a

A)
B)
C)
D)
E)

b

What are the measures of angles a and b
respectively?
a
b
109.5° 109.5°
109.5° 120°
120°
120°
120°
109.5°
120°
105°
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C08. Assume the following reaction goes to
completion in a closed system:
2 A(g) + B(g) → 2 C(g)

Chemistry

C13. Which of the following is the most stable
(lowest potential energy)?
A)

A sealed, rigid container is charged with 1.8
atm of A and 1.0 atm of B. What is the total
pressure inside the container when the reaction
is completed at constant temperature?
A) 1.9 atm
B) 2.8 atm
C) 1.0 atm
D) 2.3 atm
E) 3.1 atm

C09. A2(g) is a non-polar diatomic gas and behaves
ideally. What is the intermolecular attraction
between molecules of A2?
A) covalent bonds
B) dispersion forces
C) dipole-dipole attraction
D) ionic bonds
E) there is no attraction between A2
molecules
C10. How much heat is released when 13.5 grams
of C3H8 is combusted completely?
C3H8(g) + 5 O2(g) → 3 CO2(g) + 4 H2O(l)
A) 2100 kJ
B) 2050 kJ
C) 1470 kJ
D) 962 kJ
E) 681 kJ

C11. What is the minimum frequency of
electromagnetic radiation that is capable of
breaking an H – H bond?
A) 3.18 × 1016 Hz
B) 1.09 × 1015 Hz
C) 5.32 × 1020 Hz
D) 6.58 × 1033 Hz
E) 4.92 × 1017 Hz

C12. For which of the following reactions is the
enthalpy change equal to
of NaOH(s)?
A) Na(s) + H2O(l) → NaOH(s) + H2(g)
B) Na(s) + O2(g) + H2(g) → NaOH(s)
C) Na+(aq) + OH–(aq) → NaOH(s)
D) Na(s) + H2O2(l) → NaOH(s)

B)

C)

C14. Several experiments were performed to study
the following reaction: A + 2B → AB2
Initial [A]
(M)

Initial [B]
(M)

Initial rate of
formation AB2
(M/L∙sec)
2.4 ×10−2
6.8 ×10−2
2.4 ×10−2

W
0.32 M
0.42 M
h
0.64 M
0.42 M
i
0.16 M
0.84 M
c
h of the following is a possible mechanism for
this reaction?
A) A + C →AC
slow
AC + B → AB + C
fast
AB + B → AB2
fast
B) A + C →AC
AC + B → AB + C
AB + B → AB2

fast
slow
fast

C) A + B → AB
AB + B → AB2

slow
fast

D) A + B ⇌ AB
AB + B → AB2

fast
slow

E) None of these
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C15. What is the molar solubility of Pb(OH)2 in a
buffered solution with pH = 8.00?
A) 0.12 M
B) 0.012 M
C) 0.0012 M
D) 0.00012 M
E) 0.000012 M

C16. Following the rules on formal charges, draw
the Lewis structure of the sulfate ion. What is
the formal charge(s) on the oxygen atoms in
the structure?
A) 0 only
B) 0 and −1
C) −1 only
D) −2 only
E) 0 and −2

Chemistry

C19. The work function of potassium is 2.30 eV. A
light with wavelength of 450 nm strikes the
surface of potassium metal. What is the
kinetic energy of the electron ejected?
A) 0.46 eV
B) 0.21 eV
C) 0.32 eV
D) 0.11 eV
E) 0.58 eV

C20. Jason conducts an experiment where he
measures the value of the equilibrium constant
at several temperatures. He generates the
following graph from the data he collected.

ln Keq

C17. Given the following standard reduction
potentials:
Ag+ + e− → Ag
E° = 0.799 V
AgBr + e− → Ag + Br−
E° = 0.073 V
What is the Ksp of AgB?
A) 7.3 × 10−21
B) 8.4 × 10−18
C) 6.0 × 10−16
D) 5.2 × 10−13
E) 3.7 × 10−11

C18. Using the table of thermodynamic data
provided, determine the value of the
equilibrium constant for the following
reaction:
C(graphite) + O2(g) + Cl2(g)
→ COCl2(g)
A) 1.2 × 1036
B) 3.7 × 1027
C) 4.3 × 1033
D) 8.5 × 10−16
E) 6.3 × 10−23

Which of the following can be determine from
this data?
A) Eactivation
B) ΔHvap
C) rate constant k
D) ΔGrxn
E) ΔHrxn
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Physics

P01. According to Neil deGrasse Tyson, for
household lamps that still use glowing metal
filaments, the bulbs all peak in the
____________, which is the single greatest
contributor to their inefficiency as a source of
visible light.
A) ultraviolet
B) infrared
C) microwave
D) radio waves
E) X-rays
P02. According to Neil deGrasse Tyson,
_________
is a mysterious pressure in the vacuum of space
that acts in the opposite direction of gravity,
forcing the universe to expand faster than it
otherwise would.
A) antimatter
B) a black hole
C) dark matter
D) dark energy
E) antigravity
P03. According to Neil deGrasse Tyson,
intergalactic space is regularly pierced by high
energy, fast moving, charged, subatomic
particles. We call them ___________. Most of
these charged particles are protons that travel
near the speed of light.
A) cosmic rays
B) neutrinos
C) alpha particles
D) X-rays
E) gamma rays
P04. Hydra, Nix, Styx, Kerberos and ________ are
the five moons of the dwarf planet Pluto, which
is located in the Kuiper belt.
A) Titan
B) Io
C) Charon
D) Ganymede
E) Europa

P05. One mile is equal to _____________ meters.
(nearest meter)
A) 1618
B) 1609
C) 1600
D) 1591
E) 1582
P06. A ball is thrown straight up from the top of a
28.7-m-tall building at a speed of 22.4 m/s.
The ball just misses the edge of the roof on its
way down and falls to the ground. How long
was the ball in the air? Ignore air resistance.
A) 5.19 s
B) 5.40 s
C) 5.61 s
D) 5.83 s
E) 6.05s
F = 16.0 N

P07. A 2.45-kg wooden block is pulled across the
floor by a cord as shown. The coefficient of
sliding friction between the floor and the block
is 0.385. The cord makes an angle of 20.6º
with the horizontal. Find the acceleration of the
block.
A) 2.62 m/s2
B) 2.77 m/s2
C) 2.92 m/s2
D) 3.07 m/s2
E) 3.22 m/s2
P08. A boy and a sled, with a combined mass of
66.2 kg, slide down a frictionless hill. The sled
started from rest and reached a speed of
5.22 m/s at the bottom of the hill. Find the
height of the hill.
A) 2.03 m
B) 1.87 m
C) 1.71 m
D) 1.55 m
E) 1.39 m
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Physics

P09. A 1500-kg car is traveling around a flat,
circular section of a country road that has a
radius of 72.4 m. The coefficient of static
friction between the tires of the car and the road
is 0.537. Find the maximum speed the car can
travel without sliding.
A) 19.5 m/s
B) 20.9 m/s
C) 22.3 m/s
D) 23.7 m/s
E) 25.1 m/s
P10. A one-meter-long string has a mass of 6.25-g
and it is fixed at both ends. Waves travel at
12.6 m/s along the string. A similar onemeter-long string is also fixed at both ends,
but it has a mass of 12.5 g. If the strings are
under the same tension, find the speed of the
waves on the second string.
A) 6.30 m/s
B) 7.17 m/s
C) 8.04 m/s
D) 8.91 m/s
E) 9.78 m/s
P11. A square piece of steel, at a temperature
of 18.2ºC, has a hole in the center with an area
of 188 cm2. The steel is heated to 98.6ºC.
Find the increase in area of the hole at this
new temperature. The coefficient of linear
expansion for steel is 11x106 (C)1.
A) 0.166 cm2
B) 0.333 cm2
C) 0.499 cm2
D) 0.665 cm2
E) 0.831 cm2
P12. Joe has three resistors that have respective
resistances of 18.0 Ω, 24.0 Ω and 36.0 Ω. He
connects them in series and then connects this
arrangement to a 12.0-V battery. Find the
voltage drop across the 24-Ω resistor.
A) 2.77 V
B) 3.23 V
C) 3.69 V
D) 4.57 V
E) 5.44 V

P13. A 12.5 μC charge is placed on the x-axis at
x  2.45 m. A 26.3 μC charge is placed on
the x-axis at x  2.62 m. What is the
magnitude of the net electric force on an
18.4 μC charge placed at the origin?
A) 0.289 N
B) 0.978 N
C) 4.84 N
D) 71.2 N
E) 123 N
P14. A solenoid consists of 200 turns of wire and it
has a length of 12.2 cm. Find the magnetic
field inside the solenoid, near the center, when
it carries a current of 1.68 A.
. A) 5.14 mT
B) 4.72 mT
C) 4.30 mT
D) 3.88 mT
E) 3.46 mT
P15. A coil of wire consists of 10 loops, each with
an area of 0.0500 m2. The plane of the coil is
oriented horizontally. The coil is placed in a
1.25-T magnetic field that is oriented
vertically upward. If the coil is rotated at
______ rpm, the magnitude of the maximum
induced emf is 12.0 V.
A) 141
B) 155
C) 169
D) 183
E) 197
P16. A 660-nm monochromatic light source is
incident on a slit with a width of 2.85 μm.
A viewing screen is placed 2.00 m from the
slit. Find the width of the central maximum.
A) 51.6 cm
B) 62.5 cm
C) 73.4 cm
D) 84.3 cm
E) 95.2 cm
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Physics

P17. A spacecraft was measured to be 80.0 m long
when it was at rest. How long would it appear
to be to a stationary observer if it was
traveling at .888c? (c = speed of light)
A) 32.4 m
B) 34.6 m
C) 36.8 m
D) 39.0 m
E) 41.2 m
P18. Radon has a half-life of 3.83 days. A gas
sample found 6.77 x 1010 radon atoms present
at t = 0. How many radon atoms will be
present at t = 36.5 days?
A) 96,800,000
B) 91,600,000
C) 86,400,000
D) 81,200,000
E) 76,000,000

P20. Consider two concentric spherical surfaces
with a positive charge of 4.62 x 10-6 C at the
center. The radius of the inner surface is
1.25 cm and the radius of the outer surface is
2.50 cm. The electric field strength at the
inner surface is how many times greater than
the electric field at the outer surface?
A) 1.5
B) 2
C) 3
D) 4
E) 8

P19. A ball has a volume of 1.22 x 10-4 m3 and a
density of 1250 kg/m3. It is attached to a
string as shown. It is suspended in a tank
filled with an unknown liquid. The tension in
the string is 0.105 N. Find the density of the
liquid.
A) 1160 kg/m3
B) 1140 kg/m3
C) 1120 kg/m3
D) 1000 kg/m3
E) 980 kg/m3

Copyright © 2017

17-18 TMSCA HSSC Test #5

Chemistry

Constants
R
R
R
e
NA
k
h
c

=
=
=
=
=
=
=
=
=
me =

0.08206 L·atm/mol·K
8.314 J/mol·K
62.36 L·torr/mol·K
1.602 × 10–19 C
6.022 × 1023 mol−1
1.38 × 10–23 J/K
6.626 × 10–34 J·s
3.00 × 108 m/s
2.178 × 10−18 J
9.11 × 10−31 kg

Conversions
Some Average Bond Energies
(kJ/mol)
C–H
O–H
H–H
O═O

413
463
436
498

C–C
C–O
C═C
C═O

346
358
602
799

Standard Thermodynamic Data

1 atm

=
=
=
1 bar
=
1 cal
=
1 L·atm =
1 eV
=
1 lb
=
1 ton
=
1 tonne =
1 in
=

760 torr
101325 Pa
14.7 psi
105 Pa
4.184 J
101.325 J
1.602 × 10–19 J
453.6 g
2000 lbs
1000 kg
2.54 cm

Water data
Tmp
Tbp
Cice
Cwater
Csteam
ΔHfus
ΔHvap
Kf
Kb

= 0°C
= 100°C
= 2.09 J/g K
= 4.184 J/g K
= 2.03 J/g K
= 334 J/g
= 2260 J/g
= 1.86 °C/m
= 0.512 °C/m

(kJ/mol)

S°
(J/mol∙K)

O2 (g)

0

205

Cl2 (g)

0

223

C(graphite)

0

6

C3H8 (g)

−104

270

COCl2 (g)

−220

284

H2O (l)

−286

70

H2O (g)

−242

189

substance

Some equilibrium constants
water
PbF2
CH3CO2H
CH3NH2
BaF2
Pb(OH)2

Kw
Ksp
Ka
Kb
Ksp
Ksp

=
=
=
=
=
=

1.0 × 10−14
3.3 × 10−8
1.8 × 10−5
4.4 × 10−4
1.8 × 10−7
1.2 × 10−15
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Physics
PHYSICS
Useful Constants

quantity

symbol

value

Free-fall acceleration

g

9.80 m/s2

Coulomb constant

k

8.99 x 109 N·m2/C2

Electron mass

me

9.11 x 10-31 kg

Fundamental charge

e

1.602 x 10-19 C

Speed of light in a vacuum

c

3.00 x 108 m/s

Density of water

ρ

1000 kg/m3

Permeability of free space

μ0

4π x 10-7 T·m/A

Planck’s constant

h

6.626 x 10-34 J·s

Gravitational constant

G

6.67 x 10-11 N·m2/kg2

Permittivity of free space

0

8.854 x 10-12 C2/N·m2

Electron volt

eV

1.602 x 10-19 J

Density of water

w

1000 kg/m3

Threshold of hearing

I0

10-12 W/m2

Universal gas constant

R

8.314 J/mol·K
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SELECTED SOLUTIONS
C01. (A)

% S in Fe2S3 =

C02. (C)

Divide moles by 0.071 gives 5 mol C : 7 mol H : 1 mol N
Empirical formula is C5H7N
C03. (C)
C04. (D)

Water molecules are moving around rapidly, colliding with other water molecules and
dye molecules in the container.

C05. (D)

When liquids turn into gases, kinetic energy must be greater than the intermolecular
attractions. At 25 °C, a small percentage of the water molecules have enough kinetic
energy to overcome intermolecular attractions.

C06. (D)

C07. (B)

The N atom at angle a is sp3 hybridized and the N atom at angle b is sp2 hybridized.

C08. (A)

When volume and temperature are constant, pressure is proportional to moles. “A” is the
limiting reactant.
R
2A
+ B
→ 2C
I
1.8 atm
1.0 atm
0 atm
C −1.8 atm −0.9 atm +1.8 atm
E
0 atm
0.1 atm
1.8 atm
Ptot = 1.8 atm + 0.1 atm = 1.9 atm.

C09. (E)

According to the Kinetic Molecular Theory, ideal gases have no intermolecular attraction.

C10. (E)

For the reaction: C3H8(g) + 5 O2(g) → 3 CO2(g) + 4 H2O(l)
ΔH =

C11. (B)
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C12. (B)

Chemistry

is the formation of a compound from its elements.

C13. (A)

The ionization energy of a sodium atom is positive, meaning the system is less stable after
an electron is remove. The Na7− is less stable due to the increased repulsion between the
excess of electrons.

C14. (C)

From the kinetics data, when [A] is doubled when [B] held constant, the rate doubles, so
it is first order for A. When [A] is doubled while [B] is halved, the rate stays the same, so
it is first order for B.
Rate law: rate = k[A][B], so the rate determining step is first order for A and first order for
B.

C15. (C)

When pH = 8.00, [OH−] = 1.0 × 10−6 M

C16. (B)

C17. (D)

The proper structure places negative formal charge on more
electronegative atoms. Two oxygen’s have zero fc and two have -1.

AgBr + e−
Ag
AgBr

→ Ag + Br−
→ Ag+ + e−

E° = 0.073 V
E° = −0.799 V

→ Ag+ + Br−

E° = −0.726 V

C18. (A)

C19. (A)

C20. (E)

ΔH can be determined for the slope of the graph
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 F  ma
Fh  Ff  ma
5280(12)(2.54)
P5.
100
1609.344

Fh  F cos  , Ff   FN

y  y0  v0t  .5t 2
P6. 0  28.7  22.4t  .5(9.8)t 2

t  5.61 s

P7. FN  Fw  Fv
Fw  mg , Fv  F sin 

16cos 20.6  .385[2.45(9.8)  16sin 20.6]  2.45a
a  3.22 m/s 2
v

Ff  Fc
U  K U  K
mgh  0  0  .5mv 2

P8.

.5v 2 .5(5.22) 2

g
9.8
h  1.39 m
h

mv
r
P9. v   gr

 mg 

T
m
 
L

v2m
T
L
(12.6) 2 (.00625)
T

P10.
1
T  .99225

2

v  .537(9.8)72.4
v  19.5 m/s

v

.99225
 8.91 m/s
.0125
1

R  18  24  36  78
V  IR, I 

A  2 AT

P11. A  2 11x106  (188)(98.6  18.2)
A  0.333 cm 2

V
R

P12. I  12  .153846
78
V  .153846(24)
V  3.69 V
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kQ1Q2
r2
8.99 x109 12.5x106 18.4 x106 
(2.45)

2

P13. F1  .34447, right

8.99 x10  26.3x10 18.4 x10 

9

F2

B

6

P14. B 

0 NI
L
 4 x107  (200)(1.68)

.122
B  .00346 T

6

  NBA sin(t )
0  NBA
P15. 12  10(1.25)(.05)
  19.2
 60 
(19.2) 
  183 rpm
 2 

(2.62 x10) 2
F2  .6337685, left
F2  F1  .289 N, left
a sin   m
sin  

(1)  660 x109 

2.85 x106
P16.   13.39
x
200
2 x  95.2 cm
tan13.39 

L  Lp

At  A0 e kt

v2
1 2
c

.5  1e3.83k

P17. L  (80) 1  (.888) 2

P18. k 

L  36.8 m

A36.5   6.77 x10

10

 E  dA 

FB  T  Fw

A  4 r

 (9.8) 1.22 x104   .105
 1250 1.22 x104  (9.8)

  1160 kg/m3

e

A36.5  91, 600, 000

 Fy  0
 gV  T  mg
P19. m  V

ln(.5)
3.83

Qencl

0

2

1 Q
P20. E  4  r 2
0
1
2
2
E1 r12  r2   2.50 



4
1  r1   1.25 
E2
r22
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ln(.5)
(36.5)
3.83

