TAKS Objective 4 Release Questions
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1. The picture shows a model of the element — (Grade 10 2003; I.7-E)

A fluorine

B helium

C beryllium

D oxygen

Use the information below and your knowledge of science to answer questions 2-3.
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The first equation represents photosynthesis. Plants use energy from sunlight to produce sugar and oxygen from carbon dioxide and water. The second equation represents aerobic respiration. Plants and animals release stored energy in a reaction between sugar molecules and oxygen. This reaction produces carbon dioxide and water.

2. Oxygen (O2) is an example of — (Grade 10 2003; I.7-E)

A an alloy

B a molecule

C a salt

D a mixture

3. To produce 4 molecules of sugar, a plant needs — (Grade 10 2003; I.8-C)

F 6 molecules of hydrogen

G 12 molecules of ATP

H 18 molecules of water

J 24 molecules of carbon dioxide

4. What is the density at 20°C of 12.0 milliliters of a liquid that has a mass of 4.05 grams? (Grade 10 2003; I.7-A)

A 0.338 g/mL

B 2.96 g/mL

C 16.1 g/mL

D 48.6 g/mL

5. In the rock cycle, which of these is a chemical change involved with the formation of igneous rocks? (Grade 10 2003; I.8-A)

F Compression of sediments

G Heat loss from lava

H Subduction of plates

J Formation of minerals

6. What characteristic of water remains the same no matter what is dissolved in it?

A The ratio of hydrogen to oxygen

B The ability to refract light

C The hydroxide ion concentration

D The freezing temperature

[image: image3.png]PbO, —

PbO +





7. What are the coefficients that will balance this chemical equation? (Grade 10 2003; I.8-C)

A 2, 1, 1

B 3, 4, 2

C 2, 2, 1

D 4, 3, 2
[image: image4.png]Solubility Rules

Eal

All sodium, potassium, and ammonium salts are soluble.
All silver, lead, and mercury salts are insoluble.
All carbonates, sulfides, and hydroxides are insoluble.

All sulfates are soluble except calcium sulfate and barium sulfate.





8. Which of the following salts has the greatest solubility in water at 25°C? (Grade 10 2003; I.9-D)

F CaCO3
G FeS

H HgCl2
J KClO4
9. Which of the following groups contains members with similar chemical reactivity? (Grade 11 2003; I.7-D)

A Li, Be, C

B Be, Mg, Sr

C Sc, Y, Zr

D C, N, O

10. A 0.2 g crystal of gypsum dissolves very slowly in 100 mL of water while the water is stirred. Which of these would cause the gypsum to dissolve faster? (Grade 11 2003; I.9-D)

F Decreasing the water temperature

H Lowering the air pressure

G Stopping the stirring


J Crushing the crystal

11. All of these can affect the rate at which a solid dissolves in water except — (Grade 11 2003; I.9-D)

A decreasing air pressure

B stirring the water

C increasing the temperature of the water

D using larger crystals of the solid

K + H2O (KOH + H2

12. What is the coefficient for H2O when the above equation is balanced? (Grade 11 2003; I.8-C)

A 1

B 2

C 3

D 4

13. A sample of an element has a volume of 78.0 mL and a density of 1.85 g/mL. What is

the mass in grams of the sample? Record and bubble in your answer to the nearest tenth. (Grade 11 2003; I.7-A)

Answer: __________
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14. The diagram shows physical changes that occur in the water cycle. Which of these shows condensation? (Grade 11 2003; I.8-A)

A Q

B R

C S

D T

15. According to the periodic table, which element most readily accepts electrons? (Grade 11 2003; I.7-D)

A Fluorine

B Nitrogen

C Arsenic

D Aluminum

16. A block of maple wood with a volume of 405 cubic centimeters and a density of

0.67 g/cm3 is sawed in half. The density of the two smaller blocks is now — (Grade 11 2003; I.7-A)

A one-fourth the original density

B one-half the original density

C two times the original density

D the same as the original density

17. Two clear solutions are placed in separate beakers. The first solution has a pH of 4, and the pH of the second solution is unknown. If the two solutions are mixed and the resulting pH is 5, the second solution must have — (Grade 11 2003; I.9-B)

A fewer suspended solids

B a lower temperature

C more dissolved salt (NaCl) particles

D a higher concentration of OH– ions
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18. According to the law of conservation of mass, how much zinc was present in the zinc carbonate? (Grade 11 2003; I.8-C)

A 40 g

B 88 g

C 104 g

D 256 g

19. If the properties of water were to change so that the solid form was denser than the liquid form, organisms living in a cold pond environment would be less likely to survive

because water would no longer — (Grade 11 2003; I.9-A)

F dissolve enough oxygen from the air

G produce solutions containing vital nutrients

H remain neutral, instead becoming highly acidic

J produce a floating insulating layer of ice

Use the information below and your knowledge of science to answer question 20.

Moon Chemistry

Samples collected by Apollo astronauts have provided new data about the moon. Some of these samples consisted of lunar soil, a fine-grained, sand-like material produced as a result of the destruction of moon rocks. Traces of beryllium-10 were found in the samples. Beryllium-10 is carried by the solar wind, which transports elements from the sun’s surface and deposits them on the moon. 

The solar wind may also result in the formation of new substances. Tiny teardrops of iron and specks of molybdenum were found inside the particles of lunar soil. This is interesting because these elements have not been found in an uncombined state on Earth. The metal oxides they originally were part of were possibly changed when bombarded by the positively charged particles of the solar wind.

Another interesting find was tiny (1 to 3 micrometers in length) crystals of silver sulfide. Because similar particles are found on Earth, it has been hypothesized that these crystals were created at a time when the moon had a molten core.

20. Which process in the rock cycle is most likely responsible for moon rocks being converted to lunar soil? (Grade 11 2004A; I.8-A)

A Metamorphism

B Weathering

C Sedimentation

D Volcanism

21. Elements in Group 16 of the periodic table usually — (Grade 11 2004A; I.7-D)

F form large molecules

G gain electrons when bonding

H act like metals

J solidify at room temperature
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22. According to this information, what is the chemical formula for aluminum sulfate? (Grade 11 2004A; I.7-D)

A AlSO4
B Al2(SO4)3

C Al3(SO4)2
D Al6SO4
23. Bathwater normally has electrolytic behaviors even though distilled water does not. This is because bathwater — (Grade 11 2004A; I.9-B)

F contains isotopes of hydrogen

G has been heated

H is separated into H+ and OH– ions

J contains dissolved minerals

24. Fish survive through severe winters because of the property of water that allows water to — (Grade 11 2004A; I.9-A)

F form chemical bonds as it freezes, raising the water temperature below the ice

G increase in density while it freezes, dissolving more oxygen from the air

H expand when it freezes, creating a floating and insulating layer of ice

J precipitate vital nutrients when it freezes, increasing the food supply
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25. This pipette is filled with a 20% NaOH solution. The solution is at 20°C and has a

density of 1.23 g/mL. According to this information, what is the mass of this NaOH

solution? (Grade 11 2004A; I.7-A)

A 3.88 g

B 15.7 g

C 23.9 g

D 24.6 g
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26. The chemical equation shows CaCO3 being heated. Which of these statements best describes the mass of the products if 100 g of CaCO3 is heated? (Grade 11 2004A; I.8-C)

A The difference in the products’ masses is equal to the mass of the CaCO3.

B The sum of the products’ masses is less than the mass of the CaCO3.

C The mass of each product is equal to the mass of the CaCO3.

D The sum of the products’ masses equals the mass of the CaCO3.

27. Which chemical equation supports the law of conservation of mass? (Grade 11 2004A; I.8-C)

F 2H2O(l) (H2(g) O2(g)

G Zn(s) HCl(aq) (ZnCl2(aq) H2(g)

H Al4C3(s) H2O(l) (CH4(g) Al(OH)3(s)

J CH4(g) 2O2(g) (CO2(g) 2H2O(g)
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28. The chemical formula for calcium chloride is — (Grade 11 2004A; I.7-D)

F Ca2Cl

G CaCl

H CaCl2
J Ca2Cl3
29. Over time an open soft drink will lose carbonation (dissolved CO2). Which of these

allows the CO2 to remain in solution the longest? (Grade 11 2004A; I.9-D)

A Reduced air pressure

B Exposure to direct sunlight

C Increased air currents

D Cooler temperatures
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30. When 127 g of copper reacts with 32 g of oxygen gas to form copper (II) oxide, no copper or oxygen is left over. How much copper (II) oxide is produced? (Grade 11 2004A; I.8-C)

F 32 g

G 95 g

H 127 g

J 159 g

31. As a scuba diver goes deeper underwater, the diver must be aware that the increased

pressure affects the human body by increasing the — (Grade 10 2004; I.9-D)

A body’s temperature

B amount of dissolved gases in the body

C amount of suspended solids in the body

D concentration of minerals in the body

Use the information below and your knowledge of science to answer question 32.
Powerful Plankton

The U.S. Naval Research Laboratory has created an experimental marine fuel cell that could produce enough electricity to power ocean-monitoring devices. This fuel cell runs on seawater and sediment, with the help of plankton. Some plankton on the surface of ocean sediments use dissolved oxygen to break down organic matter, releasing energy; this is an aerobic process. The plankton in the deeper sediments break down organic matter without using oxygen; this is an anaerobic process. These two processes create a

difference in voltage between the surface of the sediment and the sediment farther down in the seabed. The voltage difference can be used to produce electricity-up to 5.0 x10 – 2 watts of power. Energy supplied by this type of fuel cell can be obtained as long as there is organic matter in the sediment.

32. What is the mass of a 500.00 mL sample of seawater with a density of 1.025 g/mL? (Grade 10 2004; I.7-A)

F 487.8 g

G 500.0 g

H 512.5 g

J 625.0 g

33. Which of the following is an example of a chemical change? (Grade 10 2004; I.8-A)

F Ice cracking

G Sugar dissolving

H Milk souring

J Lead melting

34. Which factor makes water an effective solvent? (Grade 10 2004; I.9-A)

F The presence of molecular oxygen

G Its lack of covalent bonds

H The polar nature of its molecules

J Its abundance on Earth’s surface

35. Which of the following objects will float on water? (Grade 10 2004; I.7-A)
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36. An unknown silvery powder has a constant melting point and does not chemically or

physically separate into other substances. The unknown substance can be classified as — (Grade 10 2004; I.7-E)

A an element

B a compound

C a mixture

D an alloy
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37. The illustrations show a conservation-of-mass experiment. The solution in the beaker lost mass because — (Grade 10 2004; I.8-C)

F materials have less mass at high temperatures

G the mass of the reactants and products was less than 100g

H sodium sulfate (Na2SO4) is lighter than air

J some of the water molecules turned into gas
38. Which of these describes a pollution-producing process that involves only a physical change? (Grade 10 2004; I.8-A)

A Coal with a high sulfur content is burned, producing gases that cause acid rain.

B Chlorofluorocarbons are released, changing ozone in the upper atmosphere

     into oxygen.

C Hot wastewater is discharged into a lake, lowering oxygen levels in the water.

D Nitrogen oxide emissions combine with water vapor, producing nitric acid.

39. An unidentified element has many of the same physical and chemical properties as

magnesium and strontium but has a lower atomic mass than either of these elements.

What is the most likely identity of this element? (Grade 11 2004J; I.7-D)

F Sodium

G Beryllium

H Calcium

J Rubidium

40. Which of these changes in rocks is a physical change? (Grade 11 2004J; I.8-A)

A Acid rain damaging marble

B Iron in rock combining with oxygen to form hematite

C Carbonic acid weathering limestone

D An ice wedge shattering a slab of shale

41. Swimmers find that they can float more easily in the ocean than in a freshwater pond. The most likely reason for this phenomenon is that the — (Grade 11 2004J; I.7-A)

A viscosity of pond water is greater than that of ocean water

B density of ocean water is higher than that of pond water

C temperature of pond water is lower than that of ocean water

D mass of ocean water is greater than that of pond water
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42. In this apparatus, the seawater is an example of a — (Grade 11 2004J; I.9-B)

F strong electrolyte

G weak acid

H nonelectrolyte

J strong base
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43. The table shows temperature and pressure in four containers holding the same amount of water. According to the table, in which container can the most sodium chloride be

dissolved in the water? (Grade 11 2004J; I.9-D)

A Q

B R

C S

D T
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44. When the above equation is balanced, the coefficient for magnesium chloride is — (Grade 11 2004J; I.8-C)

A 0

B 1

C 2

D 4

45. The elements from which of the following groups are most likely to react with

potassium (K)? (Grade 11 2004J; I.7-D)

F Group 2

G Group 7

H Group 13

J Group 17
46. Which of the following processes is an example of a physical change associated with

an oak tree? (Grade 11 2004J; I.8-A)

A Decomposition of bark by bracket fungi

B Starches and sugars being broken down during energy production

C Water and carbon dioxide being converted to glucose

D Evaporation of water from the surfaces of leaves

47. Compared to 250 g of gaseous nitrogen, 250 g of liquid nitrogen has greater — (Grade 11 2004J; I.7-A)

A volume

B temperature

C mass

D density

48. The elements of which of these groups on the periodic table are most resistant to forming compounds? (Grade 11 2004J; I.7-D)

A Group 1

B Group 9

C Group 14

D Group 18

49. If all the reactants in a chemical reaction are completely used, which of the following

statements accurately describes the relationship between the reactants and the

products? (Grade 11 2004J; I.8-C)

F The products must have a different physical state than the reactants.

G The total mass of the reactants must equal the total mass of the products.

H The reactants must contain more complex molecules than the products do.

J The density of the reactants must equal the density of the products.
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