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B01. Which of the following is a composed of
glucose and galactose?
A) maltose
B) sucrose
C) starch
D) lactose
B02. What mechanism uses a single ATPpowered pump that transports a specific
solute to indirectly drive the active transport
of other solutes?
A) cotransport
B) pinocytosis
C) phagocytosis
D) exocytosis
E) receptor-mediated endocytosis

B03. Which of the following birds would you
expect to find the highest amount of methyl
mercury due to biomagnification?
A) Emu
B) finch
C) morning dove
D) red-tailed hawk
E) wood duck
B04. Which group of worms has an incomplete
digestive tract?
A) annelids
B) platyhelminthes
C) nematodes
D) cnidarians
E) hirudinae
B05. Which of the following correctly
identifies the location of the endodermis?
A

B

C

B06. Which of the following microscopes
would a biologist most likely use to study
the internal ultrastructure of cells. ?
Hint: instead of glass lenses, this scope uses
electromagnets to focus the image
A) scanning electron
B) transmission electron
C) brightfield
D) confocal
B07. NADP+ would be found in which
location?
A) inner membrane of the mitochondria
B) thylakoid membrane
C) stroma
D) matrix
E) extracellular matrix
B08. A biologist has discovered that adding
more catalase to a solution doesn’t increase
the rate of reaction or the total oxygen
released, what is the limiting factor?
A) substrate
B) phosphofructokinase
C) coenzyme
D) cofactor
E) allosteric
F) antigen
B09. In which biological process can one copy
of a gene be silenced, while its allele on the
homologous chromosomes is expressed?
A) nondisjunction
B) transposons
C) Histone acetylation
D) RNA processing
E) genomic imprinting
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B10. Starch is readily digested by most
animals, whereas cellulose is typically
digested only with help from microbes.
What is the main difference between these
two polysaccharides?
A) cellulose is only made in woody plants,
and starch is only made in herbaceous green
plants.
B) starch is more easily digestible because it
is composed primarily of phosphodiester
bonds instead off glycosidic linkages.
C) cellulose has more carboxyl side chains
that help provides structure and support
D) the hydroxyl group on the first carbon is
in the beta position which creates more
hydrogen bonds then the alpha position seen
in starch.
E) the monosaccharide in cellulose is
lacking one oxygen atom which is a site for
additionally covalent bonding in startch
B11. A gene that causes purple hair color is
found on the X chromosome and only one
copy of this mutant gene is required to cause
the purple phenotype. If you have a purple
haired female that mates with a male that
has brown hair, which of the following
phenotypes is not possible in their offspring?
A) purple haired female
B) purple haired male
C) brown haired male
D) brown haired female
E) all four phenotypes are possible
B12. Vitamin D is critical to calcium
metabolism and bone health. Which of the
following is the best source of dietary
vitamin D?
A) crickets
B) fish oils
C) leafy greens
D) glucose

Biology

B13. A biologist at UT San Antonio is in the
process of protoplast fusion, choose the
answer below that best describes this
process.
A) using the stock of a pear tree and then
adding a scion from an apple tree.
B) using a plasmid and restriction enzymes
in order to create a plant cell that no
longer produces cellulose
C) creating a transgenic plant using
cellulose and pectinase isolated from
fungi
D) to create a dioecious plant from a
monoecious parent
B14. Choose the letter that identifies the
location where the majority of CO2 is
produced.
A

B

C
B15. Which of the following scenarios would
most likely result in sympatric speciation?
A) a population of squirrels has been
separated in two by a canyon that has
formed over the course of 3 million
years. The habitat is very different on
each side of the canyon with one side
dominated by small trees producing
pine cones and the other side dominated
by large trees producing acorns.
B) One population of spruces trees is
separated into two populations through
continental drift, and due to different
habitats in the new location directional
selection has changed the two
population so much that they can no
longer interbreed.
C) A species of squirrels living in a forest
has divided into two populations that
feed on different food items. One group
in the population feeds exclusively on

17-18 TMSCA HSSC Test #12

acorns while the other group feeds only
on pine nuts. Over the course of 100
generations the squirrels that feed on
pine nuts have developed a lighter fur
coloring which is no longer attractive to
the group that feeds on acorns. These
two groups are now reproductively
isolated.
D) A population of finches is established
on an island after a storm blew a few
adults over from the mainland.
Offspring from this original population
establish on the surrounding islands and
due to different food sources each
population evolves a specialized beak.
Due to the unique beak morphologies,
the advertisement calls also change and
are different on each island.
B16. Use the data below to determine the chisquare value of a dihybrid cross between
fruit flies that are heterozygous for both
sepia eyes and vestigial wings
X2 =

∑

(Oserved – Expected)2
Expected
Flies
Observed
Wild eye and normal 380
wings
Wild eye and
vestigial wings

130

Sepia eye and normal 120
wings
Sepia eye and
vestigial wings

A)
B)
C)
D)
E)

.256
1.24
1.543
.506
1.506

35

Biology

B17. Which of the following species uses
electromagnetic receptors?
A) rattlesnake
B) monotreme
C) sea turtles
D) salmon
E) homing pigeons
F) all of the above have electromagnetic
receptors
B18. Which of the following describes the
release of nitrogen from nitrates back into
the atmosphere?
A) assimilation
B) nitrification
C) nitrogen fixation
D) ammonification
E) denitrification
B19. Which type of breeding strategy often
causes the female of the species to be larger
and more ornamented?
A) certainty of paternity
B) monogamy
C) polyandry
D) promiscuous
E) polygyny
F) less paternal care
B20. This hormone is produced in roots and
leaves in response to water deficiency,
signaling guard cells to close stomata.
A) auxin
B) indoleacetic acid
C) abscisic acid
D) jasmonic acid
E) strigolactones
F) ethylene
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C01. At 25 °C, the Kp and ∆H° for the following
reaction are 11 and 57 kJ mol−1 respectively.
N2O4(g) ⇄ 2NO2(g)
A sealed reaction vessel holds both gases at
equilibrium. Which of the following will
increase the moles of NO2(g) present at
equilibrium?
A) increasing the volume of the container
B) lower the temperature to 15°C
C) removing some NO2 from the container
D) add some Ar(g) to the container
E) removing some N2O4 from the container

C02. Equal volumes of 0.40 M HNO2 and 0.40 M
HNO3 are titrated separately with 0.30 M
KOH. Which would be the same for both
titrations?
A) pH at the equivalence point
B) volume of KOH needed to reach the
equivalence point
C) pH halfway to the equivalence point
D) initial pH of each of the acids
E) more than one of the choices above are
correct

C03. The mass of a single atom of an element, on
average, is 1.79 × 10−22 grams. What is the
element?
A) silicon
B) silver
C) copper
D) gold
E) argon

C04. Which of the following has the highest
melting point?
A) KCl
B) CO2
C) CH3OH
D) NaCl
E) C6H5OH

C05. The cell potential for the voltaic cell depicted
below is 1.10 V under standard conditions.

Which of the following will cause the cell
potential for to be larger than 1.10 V?
A) use a larger Zn electrode
B) use a larger Cu electrode
C) add some water to the beaker containing
the Zn electrode
D) add concentrated NaOH to the beaker
containing the Cu electrode
E) dissolve some solid zinc nitrate into the
beaker containing the Zn electrode

C06. Which ionic compound has the largest lattice
energy?
A) BeO
B) NaCl
C) KF
D) CaS
E) LiBr

C07. 45.0 mL of 0.20 M Ca(NO3)2 and 25.0 mL of
0.30 M Na3PO4 solutions are mixed. After the
reaction is complete, which of these species is
present in the lowest concentration?
A) PO43−
B) Na+
C) NO3−
D) H2O
E) Ca2+
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C08. When 10.0 grams of PbX2 is treated with
excess I2, 29.9 grams of PbI4 is produced.
Assume that the reaction is 100% efficient.
Identify X.
A) S
B) Br
C) Cl
D) F
E) O

C09. When a 4.55-g sample of solid ammonium
nitrate dissolves in 60.0 g of water in a coffeecup calorimeter, the temperature drops from
23.0°C to 16.4°C. Calculate the ∆H° of the
dissolving process of NH4NO3.
A) +31.3 kJ mol−1
B) +17.9 kJ mol−1
C) +26.7 kJ mol−1
D) +40.7 kJ mol−1
E) +8.6 kJ mol−1

C10. What is the maximum number of electrons in
the outer shell of an atom that can have the
following quantum numbers?
n=5
l=1
A) 2
B) 4
C) 6
D) 8
E) 10

C11. Which one of the following mixtures creates a
buffer solution?
A) 10.0 mL of 0.10 M NaOH and 10.0 mL of
0.10 M HF
B) 20.0 mL of 0.10 M NaOH and 15.0 mL of
0.10 M HF
C) 15.0 mL of 0.10 M NaOH and 20.0 mL of
0.10 M HF
D) 10.0 mL of 0.10 M NaOH and 5.0 mL of
0.20 M HF
E) None of these

C12. Use the bond dissociation energies to
determine the standard enthalpy of formation
of H2O2.
A) −217 kJ mol−1
B) −199 kJ mol−1
C) +208 kJ mol−1
D) +148 kJ mol−1
E) +246 kJ mol−1

C13. A gas of unknown molecular mass was
allowed to effuse through a small opening
under constant-pressure conditions. It required
114 s for 1.0 L of the gas to effuse. Under
identical experimental conditions it required
28 s for 1.0 L of O2 gas to effuse. Calculate
the molar mass of the unknown gas.
A) 130 g mol−1
B) 530 g mol−1
C) 78 g mol−1
D) 280 g mol−1
E) 19 g mol−1

C14. A sulfuric acid solution containing 619 g of
H2SO4 per liter of solution has a density of
1.329 g/cm3. What is the molality of the
solution?
A) 9.28 molal
B) 8.90 molal
C) 7.18 molal
D) 6.32 molal
E) 5.42 molal

C15. A white ionic solid is dissolved in water.
Addition of a solution of potassium iodide to
this solution results in a white precipitate.
What was the cation in the original ionic
solid?
A) Pb2+
B) Ca2+
C) Fe2+
D) Na+
E) Sr2+
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C16. Each of four identical flasks is filled with the
same mass of four different gases.

The four gases have the same temperature.
Arrange the containers in order of increasing
pressure.
A) Ne < N2 < O2 < Ar
B) Ar < O2 < N2 < Ne
C) N2 < O2 < Ar < Ne
D) Ne < Ar < N2 < O2
E) the flasks all have the same pressure
C17. Consider the two gases A and B that are
placed in separate containers. A and B react
according to the following reaction:

C19. When 15.0 mg of a large water-soluble protein
is dissolved into 2.50 mL of water at 25°C, the
solution formed has an osmotic pressure of
5.80 mm Hg. What is the molar mass of the
protein?
A) 19200 g mol−1
B) 3790 g mol−1
C) 2480 g mol−1
D) 890 g mol−1
E) 382 g mol−1

C20. A solution of a weak monoprotic acid of
unknown concentration is titrated with
0.500M NaOH to give the titration curve
below.

2 A(g) + B ⇄ 2C(g)

When the valve is opened, the total pressure
inside the flask at equilibrium is 6.6 atm.
What is the value of Kp?
A) 0.36
B) 0.25
C) 2.0
D) 2.9
E) 3.6

C18. A substance X decomposes in a second-order
reaction. A solution that is initially 1.00 M in
X requires 0.50 h for its concentration to
decrease to 0.50 M. How much time will it
take for a solution of X to decrease in
concentration from 1.00 M to 0.25 M?
A) 45 min
B) 60 min
C) 75 min
D) 90 min
E) 115 min

The Ka of the weak acid is approximately
equal to ____.
A) 10−1
B) 10−2
C) 10−3
D) 10−4
E) 10−5
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Physics

P1. According to Neil deGrasse Tyson, two ______
for every helium nucleus fused from hydrogen
in the Sun’s thermonuclear core, exit the Sun
and travel through the vacuum of space at
nearly the speed of light and easily pass
through Earth as if it did not exist. Billions
pass through your body every second without a
trace of interaction with your body.
A) alpha particles
B) cosmic rays
C) high energy protons
D) neutrinos
E) X-rays
P2. According to Neil deGrasse Tyson, in 2016,
____________________ were discovered by a
specially-designed observatory designed with a
single purpose. They were caused by the
collision of two black holes 1.3 billion light
years away. These waves were predicted by
Einstein in 1916. They are ripples moving at
the speed of light across the fabric of spacetime.
A) radio waves
B) gravitational waves
C) microwaves
D) gamma rays
E) beta rays
P3. According to Neil deGrasse Tyson, the most
accurate measurements to date show that
___________ is responsible for 68% of all of
the mass-energy in the universe.
A) dark energy
B) dark matter
C) cosmic background radiation
D) EM radiation
E) plasma
P4. The discovery of Jupiter’s moons is attributed
to _______________.
A) Galileo Galilei
B) Isaac Newton
C) Tycho Brahe
D) Christiaan Huygens
E) Jean-Dominique Cassini

P5. Ricky was a sprinter for Odessa High in the
early 1970s. His best time for the 440 yd dash
was 48.4 s. This is equivalent to what time for
400 m?
A) 47.5 s
B) 47.8 s
C) 48.1 s
D) 48.7 s
E) 50.0 s
P6. The pilot of an airplane flying at 216 km/h
wants to drop a package to Joe, who is on the
ground 200 m below. The package should be
dropped when the plane is how far from Joe?
A) 400 m
B) 416 m
C) 432 m
D) 448 m
E) 464 m
P7. A 7950-kg helicopter accelerates upward at
1.12 m/s2 while lifting a 1500-kg load. Find the
tension in the cable that connects the helicopter
to the load.
A) 14,700 N
B) 15,300 N
C) 15,800 N
D) 16,400 N
E) 17,000 N
P8. A baseball pitcher throws a 150-g ball toward
home plate at a speed of 31.6 m/s. The batter
hits the ball straight back at the pitcher at a
speed of 52.2 m/s. If the bat was in contact
with the ball for 0.00356 s, what was the
average force applied by the bat?
A) 2690 N
B) 2900 N
C) 3110 N
D) 3320 N
E) 3530 N
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48º

V  24 V, R  36 , C  48 F

P9. A 60.0 kg weight is suspended by two cables as
shown. Find the tension in the cable on the
right.
A) 378 N
B) 393 N
C) 407 N
D) 422 N
E) 437 N
P10. A 1.50-kg block is attached to the lower end
of a vertical spring and it stretches the spring
2.50 mm. The block comes to rest and then it
is pulled down 2.00 mm below the
equilibrium position and released. It oscillates
vertically. Find the maximum speed of the
block.
A) 10.0 cm/s
B) 12.5 cm/s
C) 15.0 cm/s
D) 17.5 cm/s
E) 20.0 cm/s
P11. Joe has a 2.00 kg block of ice at a temperature
of  10ºC. How much heat must be applied to
turn the block of ice completely into steam at
a temperature of 110ºC?
A) 5,890,000 J
B) 6,000,000 J
C) 6,110,000 J
D) 6,220,000 J
E) 6,330,000 J

P12. The switch is closed at t = 0. Find the current
flowing through the resistor when the
voltmeter reads 18 V.
A) 0.17 A
B) 0.33 A
C) 0.50 A
D) 0.67 A
E) 0.83 A
P13. A 30.0 μC charge is placed at the origin and a
 20 μC charge is placed at x = 2.44 cm. At
what point on the x-axis, between the two
charges, is the electric potential zero?
A) x = 1.79 cm
B) x = 1.68 cm
C) x = 1.57 cm
D) x = 1.46 cm
E) x = 1.35 cm
P14. A solenoid is 140 cm long and it consists of
720 turns of wire. A Ferrite M33 core with a
relative permeability of 750 is placed in the
solenoid. If a current of 60.0 A flows through
the wire, what is the magnetic field inside
the solenoid?
. A) 13.5 T
B) 17.4 T
C) 21.3 T
D) 25.2 T
E) 29.1 T
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Physics

P15. A transformer has an 85.2% efficiency and the
primary windings are connected to 120 V ac.
The secondary windings are connected across
a 6.42 Ω, 60.0 W lightbulb. What is the
current through the primary windings?
A) 0.587 A
B) 0.606 A
C) 0.625 A
D) 0.644 A
E) 0.663 A
P16. A 2.00-inch-tall candle is placed 60.0 cm from
a glass lens (n = 1.54) with one concave
surface of radius 24.0 cm and one convex
surface of radius 20.0 cm. What is the
magnification?
A) +1.59
B) +1.37
C) +1.15
D) +0.932
E) +0.711
P17. An Imperial fighter is heading back toward
the Death Star after attacking a rebel base on
Endor. A rebel Starship leaves the base and
gives chase. The speed of the Starship,
relative to Endor, is 2.65 x 108 m/s. The speed
of the Imperial fighter, relative to the Starship,
is 1.95 x 108 m/s. From the perspective of an
observer on the rebel base, how fast is the
Imperial fighter traveling?
A) 2.68 x 108 m/s
B) 2.76 x 108 m/s
C) 2.84 x 108 m/s
D) 2.92 x 108 m/s
E) 3.00 x 108 m/s

P18. Determine the missing particle in the
following reaction.
?  p  K 0  0
A) e 
B) e 
C)  0
D)  
E)  
P19. Joe is in an elevator at rest and he hangs a
10.0 kg object from a spring scale. The scale
reads 22.046 lb. The elevator briefly
accelerates upward at 1.50 m/s2. What does
the spring scale read during the acceleration?
A) 21.0 lb
B) 23.2 lb
C) 25.4 lb
D) 27.6 lb
E) 29.8 lb
P20. Joe’s favorite FM radio station is KFOX,
broadcasting at 88.9 MHz. What is the
wavelength of the waves produced by the
radio station?
A) 1.36 m
B) 3.37 m
C) 5.38 m
D) 7.39 m
E) 9.40 m

Copyright © 2018
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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

1 atm
Densities
air,dry
water
ice
Fe
Au
Hg

=
=
=
=
=
=

0.001184 g/mL
1.00 g/mL
0.917 g/mL
7.87 g/mL
19.3 g/mL
13.6 g/mL

=
=
=
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

Bond Dissociation Energy
Water data

Some equilibrium constants

Tmp
Tbp
Cice
Cwater
Csteam
ΔHfus
ΔHvap
Kf
Kb

water
PbF2
CH3CO2H
CH3NH2

= 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

Bond

Bond Energy
(kJ/mol)

H−H

432

H−O

459

O−O

207

O═O

494

Conversions

Kw
Ksp
Ka
Kb

=
=
=
=

1.0 × 10−14
3.3 × 10−8
1.8 × 10−5
4.4 × 10−4
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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

Heat of Fusion

Lf

334,000 J/kg

Heat of Vaporization

Lv

2,260,000 J/kg

Specific Heat of Ice

ci

2090 J/kg·K

Specific Heat of Water

cw

4184 J/kg·K

Specific Heat of Steam

cs

2030 J/kg·K
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SELECTED SOLUTIONS
C01. (A) The equilibrium reaction N2O4(g) ⇄ 2NO2(g) is endothermic. Lowering temperature will shift the
equilibrium to the left. Increasing volume will shift equilibrium to the right.
C02. (B) Since the two acids have the same volume and concentration, they require the same moles of NaOH to
neutralize so the volume of NaOH used in both titrations will be the same. The pH at the equivalence
points and half equivalence point depends on the Ka of the acid so they will differ.
C03. (B)

the element is Ag

C04. (D) NaCl and KCl are ionic compounds and will have the highest melting point. The ionic radius of Na+ is
smaller than the ionic radius of K+ so NaCl has a larger lattice energy and higher melting point.
C05. (C) The reaction in the galvanic cell is Zn(s) + Cu2+(aq) → Zn2+(aq) + Cu(s). Using the Nernst equation:
when water is added to the Zn electrode beaker,
C06. (A)

BeO has the largest lattice energy because the charge (+2/−2) is the −
largest and the ionic radii (d) is the smallest.

C07. (E) The net-ionic equation is 3 Ca2+ + 2 PO43− → Ca3(PO4)2 there are 9.0 mmol of Ca2+ ions and
7.5 mmol of PO43− ions. The calcium ion is the limiting reactant, so will be present in the lowest
concentration.
C08. (E)
X is oxygen

C09. (A)

C10. (C) n = 5 and l = 1 represents a 5p orbital. 6 electrons can be in a 5p orbital.
C11. (C) The HF is in excess and the NaOH partially neutralizes the HF. The solution will contain both HF and
F− ions, forming a buffer.
C12. (B) The formation reaction of H2O2 is:
H2 + O2 → H2O2 the reaction will break one H – H single bond
and one O – O double bond. Formation of H2O2 forms two H – O single bond and one O – O single
bond. ∆H° = (432 kJ mol−1 + 494 kJ mol−1) – (2×459 kJ mol−1 + 207 kJ mol−1) = −199 kJ mol−1
C13. (D) Using Graham’s Law:
C14. (B)
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C15. (A) PbI2 is insoluble and forms a yellow precipitate.
C16. (B)

since V and T are the same, P is proportional to n. Given that each flask has the same mass of
gas, the gas with the largest molar mass contains the smallest number of molecules and the smallest P.

C17. (D) After valve is opened, use Boyle’s Law:

Equilibrium Reaction:
R
I
C
E

2A
+
1.0 atm
−2x
1.0−2x

B ⇄
6.0 atm
−x
6.0−x

2C
0 atm
+2x
2x

At equilibrium: Ptotal = 6.6 = 1.0−2x + 6.0−x + 2x;
PA = 0.20 atm
PB = 5.6 atm

x = 0.40
PC = 0.80 atm

C18. (D) For a second-order reaction:
To go from 1.00 M to 0.25 M
C19. (A)

C20. (C) At the half-equivalent point, the pH = 3 and Ka = 10−3
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y  y0  v0t  .5at 2
0  200  0  4.9t 2

440(36)(2.54)
 402.336
100
402.336 400

P5.
48.4
t
t  48.1 s

 F  ma

t  6.3876565

T  Fw  ma

x  x0  v0t  .5at 2
P6.

 216 
x  0
t  0
 3.6 
x  383.325939

P7.

T  mg  ma
T  m( g  a )
T  1500(9.8  1.12)
T  16, 400 N

d  x 2  2002
d  432 m

F  kx

F

y

J  Ft  mv
(.15)(52.2  31.6)
.00356
F  3530 N

P8. F 

F (1.5)(9.8)

 5880
x
.002
U1  K1  U 2  K 2

0

k

T1 sin 42  T2 sin 48  60(9.8)
P9.

F

x

0

P10.

T1 cos 42  T2 cos 48
T2  437 N

E  mci T1  mL f  mcw T2
 mLv  mcs T3

P11. E  2(2090)10  2(334000) 
2(4184)100  2(2260000)  2(2030)10
E  6,110, 000 J

Q
  IR 
C
P12. Q  CV
24  I (36)  18
I  .167 A

Copyright © 2018

.5kx 2  0  0  .5mv 2
5880(.002)2
v
1.5
v  .125 m/s

kQ
r
k (30)
k (20)

13.
x
2.44  x
x  1.46 cm
V
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P14. B 

 NI
L
(750)  4 107  (720)(60)
1.4

Physics
 1
1
1 
 (n  1)   
f
 R1 R2 
Ps  60, Pp 

15.

B  29.1 T

P  VI , I p 
Ip 

60
.852
Pp

Vp

1
1 
 1
 (1.54  1) 
 
f
 24 20 
f  222.2
1 1 1
P16. f  d  d
o
i

Pp

120
I P  0.587 A

1
1 1


222.2 60 di
di  82.19178
M 

di
82.19178

do
60

M  1.37

u  v
vu
1 2
c
1.95 x108  2.65 x108
17. u 
1.95 x108  2.65 x108 

1
2
 3x108 

 Fy  ma

u

Charge:  1  1  0  0

P18.

Baryon number: 0  1  0  1
Lepton number: 0  0  0  0
Strangeness: 0  0  1  1

u  2.92 x10 m/s
8

v f
3 x108
88.9 x106
  3.37 m

P20.  
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Fs  Fw  ma
Fs  mg  ma

P19. Fs  10(9.8  1.5)
Fs  113 N
10(9.8) 113

22.046
x
x  25.4 lb

