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This document describes the hardware and software system used to create the
NORC/CRESST item databases and test booklets for the 12th-grade science assess-
ment study. It provides a general description of the capabilities of the system and
some specific information about how to use the system. It also includes a user’s guide
for accessing the item databases and producing camera-ready copy.

1 TESTBUILDER

TESTBUILDER (Zimowski, 1991) is the system we developed for constructing item
databases and producing typeset camera-ready copy for booklet production.

1.1 System components

Hardware for the system includes:
1. Macintosh Ilci with 4 megabytes of RAM
2. Hewlett-Packard Scanjet Plus scanner

3. LaserWriter IINT
Software for the system includes:

1. OMNIPAGE, an optical character recognition program

2. SUPERPAINT, a collection of drawing and painting tools for editing and cre-
ating graphics

3. FILEVISION IV, a database management system
4. TeEXTURES, an adaptation of the TEX typesetting program for the Macintosh

5. ToTpXopen and ToTEXmultiple, programs for exporting items from the FILE-
VISION databases in “TEXtures” format

6. MULTIPLE and OPENEND, programs for producing typeset camera-ready
copy



1.2 System capabilities

TESTBUILDER is capable of assembling item sets from many sources, storing the
items in a richly cross-indexed database, and drawing items from the database for
typesetting, page formatting, and printing of camera-ready copy. Once the source
material has been scanned, cleaned, and entered in the database, the camera-ready
copy for the selected items is prepared with a minimum of human intervention and
no manual cutting and pasting of the figures. The program’s expert system optimally
arranges the items on the pages and automatically inserts the item graphics in the
text.

The figures on the following pages show the results of the process. Figure 1 is
a Xerox copy of an item from the New York State Regents Examination just as
it appears in the test booklet. Figure 2 shows the text of the item after it has
been scanned and converted to machine-readable characters by OMNIPAGE. As the
statistics at the bottom of the figure show, the program interpreted the text without
€rror.

Figure 3 shows the bitmap of the graphic portion of the item produced in the
initial scanning. Figure 4 shows the graphic after it has been cleaned and edited
using SUPERPAINT. Figure 5 shows the entry for this item as it appears in the
FILEVISION 1V database. In this form any item in the database can be viewed on the
menitor virtually instantly for purposes of selecting items for the test. Camera-ready
cupy for the test form is created simply by supplying the item numbers to the system,
which automatically generates all of the typesetting and formatting commands and
produces the copy shown in Figure 6.

FILEVISION 1V is quite flexible, with few internal limits on storage. It is capable
of storing an almost unlimited number of items and item-information fields. Subsets
of items can be selected based on the entries in one or more of the item-information

fields.

1.3 System specifications

The item text and item information must be entered in the FILEVISION database
in ASCII format. They may be directly typed into the database or imported from
external ASCII files, such as those produced by OMNIPAGE. Provided that the
external ASCII file contains proper field and record delimiters, any number of items
and item-information fields may be imported into the database in a single run.

The text of the items in the database must follow a specific format for the proce-
dures to work. The formats for multiple-choice and open-ended items differ slightly;
both are described below.



60 In the diagram below, which
property of the mineral is being
measured?

GRADUATED
CYLINDER

450 mL

H— MINERAL

volume

(1)

(2) mass

(3) hardness
(4) melting point

61 Fossil fuels most likely were
formed over millions of years from

the

(1) rocks found on mountaintops

(2) uranium found deep within
Earth

(3) glaciers which covered Earth

(4) remains of dead plants and
animals

62 Which characteristic do the energy
sources listed below have in
common?

coal

moving water
uranium
wind

(1) All are used to produce
electrical energy.

(2) All produce substances that
harm the envircument.

(3) All are renewable.

(4) All are nonrenewable.

¥ GO RIGHT ON TO THE NEXT PAGE.

Figure 1: A page from the New York State Generai Science Regents

Examination.
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60 In the diagram below, which
property of the mineral is being
measured?

) volume

) mass

) hardness

) melting point

(1
(2
(3
(4

Seen Rejected Percentage

Characters 104 0 100.00

Figure 2: OMNIPAGE output.
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Figure 3: Bitmap of the item graphic produced through scanning.

GRADUATED »
CYLINDER

Figure 4: Bitmap after editing in SUPERPAINT.




[{tem Number in output [ 1. | Item Text

In the diagram below, which property of the mineral is being
| Item Code measured?

15009060

\A. volume

[Content | Earth Sciences |
[Subcornten! |Land !

[Process | Methods 1 1\C hardness
\D. melting point

\B. mass

[p-value{ ? |

Iltem_Graphic
GRADUATED e
CYLINDER
\ N 1
— - 450 mL
""‘:j_ MINERAL

Figure 5: Screen Display of the item in FILEVISION.




in the diagram below, which property of the min-
eral is being measured?

GRADUATED v
CYLINDER

]

= Pt 450 mL

H- MINERAL

A. volume
B. mass
C. hardness

D. melting point

Fossil fuels most likely were formed over mil-
lions of years from the

A. rocks found on mountaintops
B. uranium founa deep within Earth
C. glaciers which covered Earth

D. remains of dead plants and animals

The graph shows the percentage of different
sources of energy used in New York State dur-
ing a recent year. More than half of New York
State's energy was obtained from

ENERGY USE BY SOURCE
Natural gas 22.2%

Coal 9.5%

B — Imported electricity 2.7%
Nuclear 4.4%
Hydro 7.8%

Oil 53.4%

natural gas

hydro

. oil

o0 ® »

. nuclear

Nitrites are used to preserve foods and prevent
food poisoning. Nitrites can be changed into a
cancer-causing substance in the body. There-
fore, the use of nitrites to preserve foods pro-
vides

A. a benefit, only

B. a risk, only

C. both a benefit and a risk

D. neither a benefit nor a risk

Using science knowledge to develop new prod-
ucts is known as

A. prediction

B. measurement

C. observation

D. technology

Figure 6: Camera-ready copy produced with TEXTU RES.



1.3.1 Multiple-choice items

1.
2.

The item stem must end with a carriage return.

There must be a blank line between the item stem and the first item alternative.

. Each alternative must begin with a \A. \B etc. (see the item entries in the

database or Figure 7).

. Each item alternative must end with a carriage return followed by a blank line.

. The graphic for each item must be stored in a separate external file in PICT

format. The name and size of the PICT file must be entered in the putpict field
in the database.

Special formats, such as those required for equations and italics, must be in the

TEX language.

1.3.2 Open-ended items

1.

2.

8.

The item stem and its parts must end with a carriage return.

The item stem and its parts must be separated by blank lines.

. The graphics for each item must be stored in separate external files in PICT

format. The name and size of the PICT files must be entered in putpict state-
ments within the item text. The placement of the putpict statements within
the text corresponds to the desired location of the graphics. The \picture
command must follow each putpict statement.

. The \eject command is used to reserve space for responses to the item parts.
. Each item part must begin with a \a. ,\b. etc.

. Page breaking within an item is controlled with the \eject command.

Special formats, such as those required for equations and italics, must be in the

TEX language.

The item must end with the \enditem\eject command.

See the item entires in the open-ended database for examples of the formatting pro-
cedures.

14



2 User’s guide for the NORC/CRESST science

® assessment databases

2.1 Proprietary software

Two programs must be purchased to access the databases and to produce camera-
ready copy. They are:

1. FILEVISION IV

Marvelin Corporation
3420 Ocean Park Blvd., Suite 3020
Santa Monica, CA 90405-3395

[ ] 213-450-6813

2. TEXTURES

Blue Sky Research
534 SW Third Avenue
] Portland, Oregon
800-622-8398
503-222-9571

¢ 2.2 Installation

1. Install FILEVISION IV and TEXTURES on your hard drive according to the
instructions provided with the software.

P 2. Drag the NORC/CRESST DBASE icons on the NORC/CRESST DATABASE
floppy diskette into the FILEVISION folder on your hard disk.

3. Drag the ToTgXopen and ToTEXmultiple icons on the NORC/CRESST
DATABASE floppy diskette into the FILEVISION folder on your hard disk.

@ 4. Drag the MULTIPLE and OPENEND icons on the NORC/CRESST DATA-
BASE floppy diskette into the TEX formats folder in the TEXTURES folder on
your hard disk.

5. Drag the PICT files on the PICT floppy diskettes into the TgXtures folder on
e your hard disk. Use the SELECT ALL command to drag the PICT files as a

unit.

The system is now ready to use.

10




2.3.1

i.

| 2.3 Contents of the databases

NORC/CRESST multiple-choice database

Figure 7 shows an item entry as it appears in the FILEVISION database. The
contents of the item information fields are described below.

Item Number on output. This field contains the item numbers for the items
as they appear in the test booklets for the 12th-grade science assessment study.
This field supplies the item numbers for booklet production to the system. It
controls the ordering of the iiems in the booklets.

. Item Code. Item code is an eight digit number which uniquely identifies the

item and its source. The index in Appendix A explains the meaning of this
code. It shows that the item in Figure 7 is item 27 from the August 1989 New
York State Regents examination in Earth Sciences.

Bookiet. Booklet refers to the placement of the item in the booklets of the
12th-grade science assessment instrument. The bookiets of this instrument were
pitched at four different levels of difficulty: easy (E), intermediate (I), difficult

(D), and more difficult (F'). The item in Figure 7 appears in the intermediate
and difficult booklets.

. Form. Form indicates the placement of the items in one of the six forms of the

12th-grade science assessment instrument, namely, la, 2a, 3a, 4a, 5a, and 6a.
The item in Figure 7 was assigned to Form 5a.

. Content. Content refers to the subject matter classification of the item. E is

for Earth sciences, B, for biology, C, for chemistry, and P, for physics. The
item in Figure 7 is an Earth sciences item.

. Sub-content. Sub-content refers to one of four sub-content classifications

within each content area. The codes for sub-content range in value from 1
to 4 and differ in meaning by content area. The item in Figure 7 belongs to the
water classification of Earth science items.

Earth sciences
1. space
. air

2
3. water
4

. land 18

11



@
g {item Number in output | 6. |
ltem Cods
: ltem_ Text
P 15007027 The diagram below shows a post set in
the streambed of a river. The river levels
between May 5 and May 10 were
D Bookiet recorded on the post by an observer at
noon each day.
Form
© 5a Which graph shows the probable stream
current velocity that occurred during this
same time period?
Content A W
E
Py \B. X
Sub-content \C. Y
3
\D. Z
®
Proficiency
C
Py Answer Key [
4
putpict
® \def\picture{\putpict 2.9in by 5.25in (P15007027) }
. Figure 7: Anitem entry in the multiple-choice database.
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Biology
1. of the cell
2. of the organism
3. reproduction and genetics
4. biological diversity
Chemistry
1. the atomic model
2. chemical reactions
3. quantitative chemistry
4. states of matter
Physics
1. mechanics
2. electricity and magnetism
3. heat and kinetic theory

4. waves, optics, and sound

7. Proficiency. Proficiency refers to the four process classifications of the items.
C. understanding of scientific concepts and principles
F. knowledge of scientific terminology and facts
M. knowledge of scientific methods and procedures
P. problem solving

8. Answer Key. This field contains the correct answer to the item. The answer
to the item in Figure 7 is the fourth alternative or D.

9. putpict. The putpict field contains the size and name of the PICT file for the
item. The putpict field is blank if the item does not contain graphic information.
The PICT file for the item in Figure 7 is called P15007027 and is 2.9 inches
wide and 5.25 inches long.

10. Item Text. This fields contains the text of the itern.

2.3.2 NORC/CRESST open-ended database

The item entries for the open-ended items include fields 1 through 5, and 10 as above.

18 13



2.4 Accessing the databases

The procedures below access the databases. See the FILEVISION IV manual for a
detailed explanation of the commands.

1.
2.

Double click the FILEVISION IV icon in the FILEVIiSION folder.

Select OPEN from the file menu and open one of the item databases, ei-
ther NOGRC/CRESST MULTIPLE-CH. DBASE or NORC/CRESST OPEN-
ENDED DBASE.

. Click INFO at the bottom of the window to view the item entries. Each item

is a separate entry. Click NEXT at the bottom of the window to view the next
entry. Notice a number has already been typed in each of the “item number
in output” fields. These are the numbers we used for the booklets of the 12th-
grade science assessment instrument. If you wish to change the ordering of the
items in the booklets, change these numbers.

Selecting and exporting items for typesetting

1. Return to the drawing page (click DRAWING at the bottom of the window).

® N @

. Click the window that appears. “672 total” (multipie-choice database) or “84

total” (open-ended database) will appear at the bottom of the window.

. Select Highlight from the ACCESS menu. Specify the criteria for item selection

(see the FILEVISION manual). When you are finished, click done at the
bottom of the window. The system is now highlighting items according to your
criteria. Figure 8 shows the statements we used to highlight the items in the
easy booklet of Form la of the science assessment instrument.

. After the system has highlighted your items, click the window that appears.

The number of items you highlighted will appear at the bottom of the page.

. Select IMPORT/EXPORT TEXT from the file menu.

Select EXPORT from the file menu.
Select LOAD SETUP from the file menu.
OPEN ToTgXopen (for open-ended items) or ToTgXmultiple for multiple-

choice items.

Select START from the export menu.

14
19
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Figure 8: Highlight commands for the easy booklet of Form 1a.
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10. Name your file.

® 11. The file you have just created contains all of the TEXTURES commands needed
to produce typeset output. (It should be placed in the TEXTURES folder).

12. To exit Filevision, select RETURN TO FILEVISION in the file menu.
13. Click the window that appears. Select QUIT from the file menu.

2.6 Producing camera-ready copy
i. Double click the TEXtures icon (in the TeXtures folder).

® 2. Select OPEN from the file menu and open the file you just created.

3. Select MULTIPLE (for multiple-choice items) or OPENEND (for open-
ended items) in the TYPESET menu.

4. Select TYPESET in the typeset menu.
5. You will be prompted to type \end when the program has finished.

6. You may examine the typeset output by selecting commands in the VIEW
menu, and, print the camera-ready copy by selecting PRINT in the file menu.

The test booklets for the 12th-grade science assessment, found in APPENDIX B,
were produced using these procedures.

References

Zimowski, M. F. (1991). TESTBUILDER: A test construction, scanning, typesetting,

and camera-copy utility. Chicago: National Opinion Research Center, Methodology
® Research Center.
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Key to comprehensive index of science assessment materials’ codes
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Key to Comprehensive Index of Science Assessment Materials’ Codes
as of September 12, 1990

o
Column Numbers:
1-2: Source of Test
3-5: Booklet or Part of Booklet within Source
® 0l Alberta Department of Education

01001 Grade 12 Diploma Examination Biology 30 1/89, Part A
01002 Grade 12 Diploma Examination Biology 30 1/89, Part B
01003 Grade 12 Diploma Examination Biology 30 6/89, Part A
01004 Grade 12 Diploma Examination Biology 30 6/89, Part B
01005 Grade 12 Diploma Examination Chemistry 1/89, Part A
® 01006 Grade 12 Diploma Examination Chemistry 1/89, Part B
01007 Grade 12 Diploma Examination Chemistry 6/89, Part A
01008 Grade 12 Diploma Examination Chemistry 6/89, Part B
01009 Grade 12 Diploma Examination Physics 1/89, Part A
01010 Grade 12 Diploma Examination Physics 1/89, Part B
01011 Grade 12 Diploma Examination Physics 6/82, Part A

® 01012 Grade 12 Diploma Examination Physics 6/89, Part B
01013 Grade 12 Diploma Examination Mathematics, Part A
01014 Grade 12 Diploma Examination Mathematics, Part B
01015 Grade 12 Diploma Examination Mathematics, Part C

01016 Grade 12 Diploma Examination Biology 30 1/88, Part
01017 Grade 12 Diploma Examination Biology 30 1/88, Part
¢ 01018 Grade 12 Diploma Examination Biology 30 6/88, rart
01019 G- 'de 12 Diploma Examination Biology 30 6/88, Part
01020 G i«de 12 Diploma Examination Biology 30 1/90, Part
01021 Grade 12 Diploma Examination Biology 30 1/90, Part
01022 Grade 12 Diploma Examination Biclogy 30 6/90, Part
01023 Grade 12 Diploma Examination Biology 30 6/90, Part
® 01024 Grade 12 Diploma Examination Chemistry 1/88, Part
01025 Grade 12 Diploma Examination Chemistry 1/83, Part
01026 Grade 12 Diploma Examination Chemistry 6/88, Part
01027 Grade 12 Diploma Examination Chemistry 6/88, Part
01028 Grade 12 Diploma E:'amination Chemistry 1/90, Part
01029 Grade 12 Diploma Examination Chemistry 1/90, Part
) 01030 Grade 12 Diploma Examination Chemistry 1/90, Part
01031 Grade 12 Diploma Examination Chemistry 6/90, Part
01032 Grade 12 Diploma Examination Chemistry 6/90, Part
01033 Grade 12 Diploma Examination Chemistry 6/90, Part
01034 Grade 12 Diploma Examination Physics 1/88, Part
01035 Grade 12 Diploma Examination Physics 1/88, Part
® 01036 Grade 12 Diploma Examination Physics 6/88, Part
01037 Grade 12 Diploma Examination Physics 6/88, Part
01038 Grade 12 Diploma Examination Physics 1/90, Part
01639 Grade 12 Diploma Examination Physics 1/90, Part
01040 Grade 12 Diploma Examination Physics 6/90, Part
01041 Grade 12 Diploma Examination Physics 6/90, Part
® 02 American Association of Physics Teachers
02001 AAPT/NSTA Introductory Examination
03 American Chemical Society, Division of Chem. Ed., Exam Inst. OK U

e~}
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03001 ACS/NSTA High School Chemistry 1989

03002 ACS/NSTA High School Chemistry 1990 (Advanced)
03003 ACS/NSTA High School Chemistry 1985

03004 ACS/NSTA High School Chemistry 1987

04  American Geological Institute

04001 AGI/NSTA Earth Science Examination, Version A (same as B)

04002 AGI/NSF Inv the Earth Earth Sci Curr Proj. Unit I, Ch P-6

04003 AGI/NSF Inv the Earth Earth Sci Curr Proj. Unit II, Ch 7-11

04004 AGI/NSF Inv the Earth Earth Sci Curr Proj. Unit II, Ch 12-16
04005 AGI/NSF Inv the Earth Earth Seci Curr Proj. Unit III, Ch 17-21
04006 AGI/NSF Inv the Earth Earth Sci Curr Proj, Unit IV, Ch 22-26
04007 AGI/NSF Inv the Earth Earth Sci Curr Proj. Unit Final, Ch P-26
04008 AGI/NSTA Earth Science Examination, Version B (same as A)

05 Association for Science Education

05001 Biology Practs. Teacher’'s Guide (2), and Black-line Masters, GE
05002 Biology Practs. Teacher’s Guide (2), and Black-line Masters, FO
05003 Biology Practs. Teacher's Guide (2), and Black-line Masters, SE
05004 Biology Practs. Teacher’s Guide (2), and Black-line Masters, WA
05005 Biology Practs. Teacher's Guide (2), and Black-line Masters, SO
05006 Biology Practs. Teacher’s Guide (2), and Black-line Masters, PO
05007 Biology Practs. Teacher’s Guide (2), and Black-line Masters, BR
05008 Biology Practs. Teacher’s Guide (2), and Black-line Masters, MO
05009 Biology Practs. Teacher’s Guide (2), and Black-line Masters, CI
05010 Biology Practs. Teacher’s Guide (2), and Black-line Masters, PH
05011 Biology Practs. Teacher’s Guide (2), and Black-line Masters, RE
05012 Biology Practs. Teacher’s Guide (2), and Black-line Masters, IN
05013 Biology Practs, Teacher’s Guide (2), and Black-line Masters, MI
05014 GCSE Practical Assessment Biology

05015 GCSE Practical Assessment Chemistry

05016 GCSE Practical Assessment Physics

05017 Practical Assessment Biclogy for GCSE

05018 Practical Assessment Chemistry for GCSE

05019 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 1
05020 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 2
05021 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 3
05022 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 4
05023 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 5
05024 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 6
05025 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 7
05026 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 8
05027 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch ¢
05028 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 10
05029 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 11
05030 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 12
05031 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 13
05032 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 14
05033 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 15
05034 Practical Assessment for GCSE Balanced Sci. Chemistry GCSE, Ch 16
05035 Practical Assessment Physics for GCSE

05036 Practice Tests GCSE Biology, Test 1

05037 Practice Tests GCSE Biology, Test 2

05038 Practice Tests GCSE Biology, Test 3

05039 Practice Tests GCSE Biology, Test 4

05040 Practice Tests GCSE Biology, Test 5

05041 Practice Tests GCSE Biology, Test 6

0
'
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05042 Practice Tests GCSE Biology, Test 7
05043 Practice Tests GCSE Biology, Test 8
05044 Practice Tests GCSE Biology, Test 9
05045 Practice Tests GCSE Biology, Test 10
Y 05046 Practice Tests GCSE Biology, Test 1l
05047 Prectice Tests GCSE Biology, Test 12
05048 Practice Tests GCSE Biology, Test 13
05049 Practice Tests GCSE Biology, Test 14
05050 Practice Tests GCSE Biology, Test 15
05051 Practice Tests GGCSE Biology, Test 16
® 05052 Science Skills Assessment Tests, Level 1, Written Ass. Tests
05053 Science Skills Assessment Tests, Level 2, Written Ass. Tests
05054 Science Skills Assessment Tests, Level 3, Written Ass., Tests
05055 Science Skills Assessment Tests, Level 1, Practical Ass. Tests
05056 Science Skills Assessment Tests, Level 2, Practical Ass. Tests
05057 Science Skills Assessment Tests, Level 3, Practical Ass. Tests
® 05058 Teacher Assessment of Practical Work in JMB A-Lvl Biology, App 3
05059 Teacher Assessment of Practical Work in JMB A-Lvl Biology, App 4
05060 Advanced Practical Chemistry, Experiment 1
05061 Advanced Practical Chemistry, Experiment 2
05062 Advanced Practical Chemistry, Experiment 3
05063 Advanced Practical Chemistry, Experiment 4
05064 Advanced Practical Chemistry, Experiment 5
05065 Advanced Practical Chemistry, Experiment 6
05066 Advanced Practical Chemistry, Experiment 7
05067 Advanced Practical Chemistry, Experiment 8
05068 Advanced Practical Chemistry, Experiment 9
05069 Advanced Practical Chemistry, Experiment 10
05070 Advanced Practical Chemistry, Experiment 11
05071 Advanced Practical Chemistry, Experiment 12
05072 Advanced Practical Chemistry, Experiment 13
05073 Advanced Practical Chemistry, Experiment 14
05074 Advanced Practical Chemistry, Experiment 15
05075 Advanced Practical Chemistry, Experiment 16
05076 Advanced Practical Chemistry, Experiment 17
05077 Advanced Practical Chemistry, Experiment 18
05078 4Jvanced Practical Chemistry, Experiment 19
05079 Advanced Practical Chemistry, Experiment 20
05080 Advanced Practical Chemistry, Experiment 21
05081 Advanced Practical Chemistry, Experiment 22
05082 Advanced Practical Chemistry, Experiment 23
05083 Advanced Practical Chemistry, Experiment 24
05084 Advanced Practical Chemistry, Experiment 25
05085 Advanced Practical Chemistry, Experiment 26
05086 Advanced Practical Chemistry, Experiment 27
05087 Advanced Practical Chemistry, Experiment 28
05088 Advanced Practical Chemistry, Experiment 29
05089 Advanced Practical Chemistry, Experiment 30
05090 Advanced Practical Chemistry, Experiment 31
05091 Advanced Practical Chemistry, Experiment 32
05092 Advanced Practical Chemistry, Experiment 33
05093 Advanced Practical Chemistry, Experiment 34
05094 Advanced Practical Chemistry, Experiment 35
05095 Advanced Practical Chemictry, Experiment 36
05096 Advanced Practical Chemistry, Experiment 37
3
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05152 Advanced Practical Chemistry, Experiment 93
05153 Advanced Practical Chemistry, Experiment 94
05154 Advanced Practical Chemistry, Experiment 95
05155 Advanced Practical Chemistry, Experiment 96
05156 Advanced Practical Chemistry, Experiment 97
05157 Advanced Practical Chemistry, Experiment 98
05158 Advanced Practical Chemistry, Experiment 99
05159 Science Skills: Problems in GCSE Science, Test 1, prob 1
05160 Science Skills: Problems in GCSE Science, Test 1, prob 2
05161 Science Skills: Problems in GCSE Science, Test 1, prob 3
Y 05162 Science Skills: Froblems in GCSE Science, Test 1, prob 4
05163 Science Skills: Problems in GCSE Science, Test 1, prob 5
1 05164 Science Skills: Problems in GCSE Science, Test 1, prob 6
05165 Science Skills: Problems in GCSE Science, Test 1, prob 7
05166 Science Skills: Problems in GCSE Science, Test 1, prob 8a
05167 Science Skills: Problems in GCSE Science, Test 1, prob 8b
e 05168 Science Skills: Problems in GCSE Science, Test 1, prob 8c
05169 Science Skills: Problems in GCSE Science, Test 1, prob 9
05170 Science Skills: Problems in GCSE Science, Test 1, prob 10
05171 Science Skills: Problems in GCSE Science, Test 1, prob 11
05172 Science Skills: Problems in GCSE Science, Test 1, prob 12
05173 Science Skills: Problems in GCSE Science, Test 1, prob 13
P 05174 Science Skills: Problems in GCSE Science, Test 1, prob 14
05175 Science Skills: Problems in GCSE Science, Test 1, prob 15
05176 Science Skills: Problems in GCSE Science, Test 1, prob léa
05177 Science Skills: Problems in GCSE Science, Test 1, prob
05178 Science Skills: Problems in GCSE Science, Test 1, prob 17
05179 Science Skills: Problems in GCSE Science, Test 1, prob 18a
® 05180 Science Skills: Problems in GCSE Science, Test 1, prob 18b
05181 Science Skills: Problems in GCSE Science, Test 1, prob 19
05182 Science Skills: Problems in GCSE Science, Test 1, prob 20
05183 Science Skills: Problems in GCSE Science, Test 1, prob 21
05184 Science Skills: Problems in GCSE Science, Test 1, prob 22
05185 Science Skills: Problems in GCSE Science, Test 1, prob 23
® 05186 Science Skills: Problems in GCSE Science, Test 1, prob 24
05187 Science Skills: Problems in GCSE Science, Test 1, prob 25
05188 Science Skills: Problems in GCSE Science, Test 1, prob 26
05189 Science Skills: Problems in GCSE Science, Test 1, prob 27
05190 Science Skills: Problems in GCSE Science, Test 1, prob 28
05191 Science Skills: Problems in GCSE Science, Test 1, prob 29
® 05192 Science Skills: Problems in GCSE Science, Test 1, prob 30
05193 Science Skills: Problems in GCSE Science, Test 1, prob 31
05194 Science Skills: Problems in GCSE Science, Test 1, prob 32
05195 Science Skills: Problems in GCSE Science, Test 1, prob 33
05196 Science Skills: Problems in GCSE Science, Test 1, prob 34a
05197 Science Skills: Problems in GCSE Science, Test 1, prob 34b
® 05198 Sczience Skills: Problems in GCSE Science, Test 1, prob 35a
05199 Science Skills: Problems in GCSE Science, Test 1, prob 35b
05200 Science Skills: Problems in GCSE Science, Test 1, prob 35c¢
05201 Science Skills: Problems in GCSE Science, Test 1, prob 35d
05202 Science Skills: Problems in GCSE Science, Test 1, prob 35e
05203 Science Skills: Problems in GCSE Science, Test 1, prob 36
® 05204 Science Skills: Problems in GCSE Science, Test 1, prob 37
05205 Science Skills: Probleins in GCSE Science, Test 1, prob 38
05206 Science Skills: Problems in GCSE Science, Test 1, prob 39
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Science, Gl, 1
Science, Gl, 2
Data Handling Skills for GCSE Science, 1, 3
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05875
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05877
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05885
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05889
05890
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05894
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Experiments
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GCSE
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GCSE
for GCSE
for GCSE
Investigations
Investigations
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Investigations i
Investigations i
Investigations i
Investigations i

Investigations
Investigations
Investigations
Investigations
Investigations
Investigations
Investigations
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Investigations i

Investigations
Investigations
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Investigations i
Investigations i
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Investigations
Investigations
Investigations
Investigations
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Investigations i
Investigations i
Investigations i
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Investigations
Investigations
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Investigations
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05976 Experiments and Investigations in Chemistry, 15.3

05977 Experiments and Investigations in Chemistry, 15.4

05978 Experiments and Investigations in Chemistry, 15.5

05979 Experiments and Investigations in Chemistry, 15.6

05980 Experiments and Investigations in Chemistry, 16.1

05981 Experiments and Investigations in Chemistry, 16.2

05982 Experiments and Investigations in Chemistry, 16.3

05983 Experiments and Investigations in Chemistry, 16.4

05984 Experiments and Investigations in Chemistry, 16.5

05985 Practical Assessments in Chemistry at GCSE Level, Exp 1

05986 Practical Assessments in Chemistry at GCSE Level, Exp 2

05987 Practical Assessments in Chemistry at GCSE Level, Exp 3

05988 Practical Assessments in Chemistry at GCSE Level, Exp 4

05989 Practical Assessments in Chemistry at GCSE Level, Exp 5

05990 Practical Assessments in Chemistry at GCSE Level, Exp 6

05991 Practical Assessments in Chemistry at GCSE Level, Exp 7

05992 Practical Assessments in Chemistry at GCSE Level, Exp 8§

05993 Practical Assessments in Chemistry at GCSE Level, Exp 9

05994 Practical Assessments in Chemistry at GCSE Level, Exp 1l

05995 Practical Assessments in Chemistry at GCSE Level, Exp 12

05996 Practical Assessments in Chemistry at GCSE Level, Exp 13

05997 Practical Assessments in Chemistry at GCSE Level, Exp 14

05998 Practical Assessments in Chemistry at GCSE Level, Exp 15

05999 Practical Assessments in Chemistry at GCSE Level, Exp 16

*%*Additional ASE Materials are numbered continuing at Source 19 (Test 19001).%%x%

06 Michigan State Board of Education

06001 AEAP Grade 5 Science

06002 MEAP Grade 8 Science

¢6003 MEAP Grade 1l Science

07 Minnesota Department of Education

07001 MN Educational Assessment Program, Science Grade 11, Package 1

07002 MN Educational Assessment Program, Science Grade 11, Package 2

07003 MN Educational Assessment Program, Science Grade 11, Package 3

04 MN Educational Assessment Program, Science Grade 11, Package 4

08 National Association of Biology Teachers

08001 NABT/NSTA High School Biology Examination

09 Ontario Ministry of Education

09001 Ontario Assessment Instrument Pool Chemistry I ?°?

09002 Ontario Assessment Instrumenrt Pool Chemistry I Chapter 9

09003 Ontario Assessment Instrument Pool Chemistry I Chapter 10

09004 Ontario Assessment Instrument Pool Chemistry II, Test 1

09005 Ontario Assessment Instrument Pool Chemistry II, Test 2

09006 Ontario Assessment Instrument Pool Chemistry II, Test 3

09007 Ontario Assessment Instrument Pool Chemistry II, Test &

09008 Ontario Assessment Instrument Pool Chemistry II, Test 5

09009 Ontario Assessment Instrument Pool Chemistry II, Test 6

09010 Ontario Assessment Instrument Pool Chemistry II, Test 7

09011 Ontario Assessment Instrument Pool Chemistry II, Test 8

09012 Ontario Assessment Instrument Pool Chemistry II, Test 9

09013 Ontario Assessment Instrument Pool Chemistry II, Test 10

09014 Ontario Assessment Instrument Pool Chemistry II, Test 1l

09015 Ontario Assessment Instrument Pool Chemistry iI, Test 12

09016 Ontario Assessment Instrument Pool Chemistry 111, Test 1

09017 Ontario Assessment Instrument Pool Chemistry III, Test 2

09018 Ontario Assessment Instrument Pool Chemistry III, Test 3
20
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09068
09069
09070
09071
09072
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Ontario
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Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
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Ontario
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Ontario
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Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario

Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instr' ment
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
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Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
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Pool
Pool
Pool
Pool
Pool
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Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool

Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geograpny
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography
Geography

I1I, Test
I1I, Test
I1II, Test
II1, Test
III, Test
I1I, Test
II1I,
III,
III,
II1I,
II1I,
IV, cm
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Test 10
Test 11
Test 12
Test 14
Test 15

IV’ P 176, psm

Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Camnada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canada,
Canadas,
Canada,
Canada,
Canada,
Canada,

America,
America,
America,
America,
America,
America,
. America,
America,
America,
America,
America,
America,
America,
America,
America,
. America,
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Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Canada, Test

ClAa
ClB
ClcC
ClD
ClE
ClFr
ClG
ClH
Cll
ClJ
ClK
ClL
clu
C1N
S3A
S3B
S3C
S3D
S3E
S3F
S3G
S3H
S31
S3J
S3K
S3L
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

N1lA
N1B
N1C
N1D
N1E
N1F
N1G
N1H
N1I
N1J
N1K
N1L
N1M
N1N
N1lO
N1P



09074
09075
09076
09077
09078
09079
09080
09081
09082
09083
09084
09085
09086
09087
09088
09089
09090
09091
09092
09093
09094
09095
09096
09097
09098
09099
09100
09101
09102
09103
09104
09105
09106
09107
09108
09109
09110
09111
09112
09113
09114
09115
09116
09117
09118
09119
09120
09121
09122
09123
09124
09125
09126
09127
09128

Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario

Assessment
Assessmernt
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessnment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
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Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Ponl
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool

Geography N. America, Test S1lA
Geography N. America, Test S1B
Geography N. America, Test S1C
Geography N. America, Test S1D
Geography N. America, Test S1E
Geography N. America, Test S1F
Geography N. America, Test S1G
Geography N. America, Test S1H
Geography N. America, Test S1i
Geography N. America, Test S1J
Geography N. America, Test S1K
Geography N. America, Test S1L
Geography S. Cont., Test S2A
Geography S. Cont., Test S2B
Geography S. Cont., Test S2C
Geography S. Cont., Test S2D
Geography S. Cont., Test S2E
Geography S. Cont., Test S2F
Geography S. Cont., Test S2G
Gecgraphy S. Cont., Test S2H
Geography S. Cont., Test S2I
Geography S. Cont., Test S2J
Physics I, M

Physics I, F

Physics I, K-MSL

Physics I, K-MPV

Physics I, D-FNL

Physics I, D-CFG

Physics I, D-ICM

Physics I, D-WKE

Physics I, D-GPE

Physics I, L-GO

Physics I, L-PML

Physics I, L-CBW

Physics I, L-IPW

Physics I, L-WML

Physics I, EM-EFC

Physics I, EM-EFP

Physics I, EM-CEE

Physics I, EM-ES

Physics I, WPD-P

Physics I, A-RM

Physics I, A-EL

Physics I, NE

Physics II, M

Physics II, M-10

Physics II, F

Physics 1T, K-MSL

Physics I1, K-MSL-33

Physics II, K-MPV

Physics II, K-MPV-9

Physics I1II, D-FNL

Physiecs II, D-FNL-31

Physics II, D-CFG

Physics II, D-CFG-5



09129
09130
09131
09132
09133
09134
09135
09136
09137
09138
09139
09140
09141
09142
09143
09144
09145
09146
09147
09148
09149
09150
09151
09152
09153
09154
09155
09156
09157
09158
09159
09160
09161
09162
09163
09164
09165
09166
09167
09168
09169
09170
09171
09172
09173
09174
09175
09176
09177
09178
09179
09180
09181
09182
09183

Ontario
Ontario
Ontario
Ontario
Ontario
Oontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario
Ontario

Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment
Assessment

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument

Instrument-

Instrument
Instrument
Instrument
Instrument
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Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool

Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics

11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,

11,
11,
11,
11,
11,
11,
11,
11,

11,

11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
11,
1I,

D-ICM
D-WKE
D-WKE-32
D-GPE
D-GPE-15
L-GO
L-GO-14
L-PML
L-CBW
L-CBW-21
L-IPW
L-IPW-7
L-WML
L-WML-4
EM-EFP
EM-EFC
EM-EFC-23
EM-CEE
EM-CEE-79
A-RM
A-EL

NE

NE-19
S-NS
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BE-P-N
GO-ST
GO-ST-4
GO-R
GO-R-14
GO-RFRA
GO-RFRA-11
GO-01
GO-01
C-§
C-C-M
Cc-Iuv



Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool

Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool
Pool

09184 Ontario Assessment Instrument
09185 Ontario Assessment Instrument
09186 Ontario Assessment Instrument
09187 Ontario Assessment Instrument
09188 Ontario Assessment Instrument
09189 Ontario Assessment Instrument
09190 Ontario Assessment Instrument
09191 Ontario Assessment Instrument
09192 Ontario Assessment Instrument
09193 Ontario Assessment Instrument
09194 Ontario Assessment Instrument
09195 Ontario Assessment Instrument
09196 Ontario Assessment Instrument
09197 Ontario Assessment Instrument
09198 Ontario Assessment Instrument
09199 Oritario Assessment Instrument
-for next Physics III listing see 09265-
09200 Ontario Assessment Instrument
09201 Ontario Assessment Instrument
09202 Ontario Assessment Instrument
09203 Ontario Assessment Instrument
09204 Ontario Assessment Instrument
09205 Ontario Assessment Instrument
09206 Ontario Assessment Instrument
09207 Ontario Assessment Instrument
09208 Ontario Assessment Instrument
09209 Ontario Assessment Instrument
09210 Ontario Assessment Instrument
09211 Ontario Assessment Instrument
09212 Ontario Assessment Instrument
09213 Ontario Assessment Instrument
09214 Ontario Assessment Instrument
09215 Ontario Assessment Instrument
09216 Ontario Assessment Instrument
09217 Ontario Assessment Instrument
09218 Ontario Assessment Instrument
09219 Ontario Assessment Instrument
09220 Ontario Assessment Instrument
09221 Ontario Assessment Instrument
09222 Ontario Assessment Instrument
09223 Ontario Assessment Instrument
09224 Ontario Assessment Instrument
09225 Ontario Assessment Instrument
09226 Ontario Assessment Instrument
09227 Ontaric Assessment Instrument
09228 Ontario Assessment Instrument
09229 Ontario Assessment Instrument
09230 Ontario Assessment Instrument
09231 Ontario Assessment Instrument
09232 Ontario Assessment Instrument
09233 Ontario Assessment Instrument
09234 Ontario Assessment Instrument
09235 Ontario Assessment Instrument
09236 Ontario Assessment Instrument
09237 Ontario Assessment Instrument

Pool

Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics

Physics |

Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Phyesics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics
Physics

D-ICM
D-ICM-21
D-WKE
D-WKE-22
D-GPE
D-GPE-20
L-GO
L-PML
L-PML-4



09238 Ontario Assessment Instrument Pool Physics V, L-CBW
09239 Ontario Assessment Instrument Pool Physics V, L-IPW
09240 Ontario Assessment Instrument Pool Physics V, L-WML
09241 Cntario Assessment Instrument Pool Physics V, L-WML-21
@ 09242 Ontario Assessment Instrument Pool Physics V, E-EFC
06243 Ontario Assessment Instrument Pool Physics V, EM-EFP
09244 Ontario Assessment Instrument Pool Physics V, EM-CEE
. 09245 Ontario Assessment Lnstrument Pool Physics V, EM-ES
09245 Ontario Assessment Instrument Pool Physics V, WPD-P
09247 Cntario Assessment Instrument Pool Physics V, WPD-MW
@ 09248 Ontario Assessment Instrument Pool Physics ¥V, WPD-MW-5
09249 Ontario Assessment Instrument Pool Physics V, A-RM
09250 Ontario Assessment Instrument Pool Physics V, A-EL
09251 Ontario Assessment Instrument Pool Physics V, GO-RFRA
09252 Ontario Assessment Instrument Pool Physics V, GO-RFRA-5
09253 Ontario Assessment Instrument Pool Physiecs V, R-R
] 09254 Ontario Assessment Instrument Pool Physics V, HA-K
09255 Ontario Assessment Instrument Pool Physics V, HA-K-2
09256 Ontario Assessment Instrument Pcol Physics V, HA-G
09257 Ontario Assessment Instrument Pool Physics V, HA-N
09258 Ontario Assessment Instrument Pool Draft OAC Biology, Unit 1
09259 Ontario Assessment Instrument Pool Draft OAC Biology, Unit 2
¢ 09260 Ontario Assessment Instrument Fool Draft OAC Biology, Unit 3
09261 Ontario Assessment Instrument Pool Draft OAC Biology, Unit 4
09262 Ontario Assessmert Instrument Pool Draft OAC Biology, Unit 5
09263 Ontario Assessment Instrument Pool Draft OAC Biology, Unit 6
09264 Ontario Assessment Instrument Pool Draft OAC Biology, Unit 7
09265 Ontario Assessment Instrument Pool Physics III, L-GO
® -next listing for Physics III see 09200-
10 Queen’s University at Kingston, Ontario
10001 Chemistry Laboratory Achievement Test
11 Science Teachers’ Association of Victoria
11001 Physics Group 1, Victorian Certificate of Education, TT 1988
11002 Physics Year 11, Trial Test 1988
® 11003 Victorian Certificate of Education, TT 1988, Biology, Section A
11004 Victorian Certificate of Education, TT 1988, Biology, Sections B&C
11005 Victorian Certificate ¢f Education, TT 1989, biology, Section A
11006 Victorian Certificate of Education, TT 1989, Biolougy, Sectioms B&C
11007 Victorian Certificate of Education, TT 1988, Chemistry, Section A
11008 Victorian Certificate of Education, TT 1988, Chemistry, Section B
® 11009 Victorian Certificate of Education, TT 1989, Chemistry, Section A
11010 Victorian Certificate of Education, TT 1989, Chemistry, Section B
12 State University of New York at Buffalo
12001 Introductory Physical Science Laboratoxry Test No. 1
13 Pinchas Tamir
13001 Inquiry-Oriented Performance Test Assessment Inventory
® 14  Technion Institute of Technology
14001 Rockets and Space Flight, ExXperiment 1
14002 Rockets and Space Flight, Experimernt 2
14003 Rockets and Space Flight, Experiment 3
14004 Rockets and Space Flight, Experiment 4
14005 Rockets and Space Flight, Experiment 5
1 @ 14006 Rockets and Space Flight, Experiment 6
14007 Rockets and Space Flight, Experiment 7
14008 Rockets and Space Flight, Experiment 8
Q 25
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14009 Rockets and Space Flight, page 18

14010 Rockets and Space Flight, Chapter 2

14011 Rockets and Space Flight, Experiment 9

14012 Rockets and Space Flight, Chapter 2, cont.

14013 Rockets and Space Flight, page 31

14014 Rockets and Space Flight, Experiment 10

14015 Rockets and Space Flight, Experiment 1l

14016 Rockets and Space Flight, Chapter 4

14017 Rockets and Space Flight, Experiment 12

14018 Rockets and Space Flight, Experiment 13

14019 Rockets and Space Flight, page 42

14020 Rockets and Space Flight, Experiment 14

14021 Rockets and Space Flight, Experiment 15

14022 Rockets and Space Flight, Experiment 16

14023 Rockets and Space Flight, Experiment 17

14024 Rockets and Space Flight, Experiment 18

14025 Rockets and Space Flight, page 50

14026 Rockets and Space Flight, Chapter 6

14027 Rockets and Space Flight, Experiment 19

14028 Rockets and Space Flight, Experiment 20

14029 Rockets and Space Flight, page 56

15 University of New York at Albany, State Education Department
15001 New Yerk General Chemistry

15002 Regents High School Examination Biology, Mon, Jun. 1989
15003 Regents High School Examination Biology, Thu, Aug. 1989
15004 Regents High School Examination Chemistry, Tue, Jun. 1989
15005 Regents High School Examination Chemistry, Thu, Aug. 1989
15006 Regents High School Examination Earth Sciences, Mon, Jun. 1989
15007 Regents High School Examination Earth Sciences, Thu, Aug. 1989
15008 Regents High School Examination Physics, Thu, Jun. 1989
15009 Regents High School Examination Science, Tue, Jan. 1989
15010 Regents High School Examination Science, Wed, Jun. 1989
15011 Regents High School Examination Science, Wed, Jun. 1988
15012 Regents High School Examination Science, Fri, Jan. 1990
15013 Regents High School Examination Biology, Tue, Jun. 1990
15014 Regents High School Examination Chemistry, Thu, Jun. 1990
15015 Regents High School Examination Earth Sciences, Tue, Jun. 1990
15016 Regents High School Examination Physics, Fri, Jun. 1990
15017 Regents High School Examination Science, Thu, Jun. 1990
15018 Regents High School Examination Biology, Thu, Aug. 1990
15019 Regents High School Examination Chemistry, Thu, Aug. 1990
15020 Regents High School Examination Earth Sciences, Thu, Aug. 1990
16 Virginia Department of Education

16001 Standards of Learning Biology Grade 10 10.1 1
16002 Standards of Learning Biology Grade 10 10.1 II
16003 Standards of Learning Biology Grade 10 10.2 I
16004 Standards of Learning Biology Grade 10 10.2 II
16005 Standards of Learning Biology Grade 10 10.3
16006 Standards of Learning Biology Grade 10 10.4
16007 Standards of Learning Biology Grade 10 10.5 I
16008 Standards of Learning Biology Grade 10 10.5 II
16009 Standards of Learning Biology Grade 10 10.5 III
16010 Standards of Learning Biology Grade 10 10.5 IV
16011 Standards of Learning Biology Grade 10 10.6
16012 Standards of Learning Biology Grade 10 10.7
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16013
16014
16015
16016
16017
16018
16019
16020
16021
16022
16023
16024
16025
16026
16027
16028
16029
16030
16031
16032
16033
16034
16035
16036
16037
16038
16039
16040
16041
16042
16043
16044
16045
16046
16047
16048
16049
16050
16051
16052
16053
16054
16055
16056
16057
16058
16059
16060
16061
16062
16063
16064
16065
16066
16067

Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Staunderds
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
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of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

of
of
of
of
of
of
of
of
of
of
of
of

Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning

Biology
Biology
Biology
Biology
Biology
Biology
Biology
Biology
Biology
Biology
Biology
Biology
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemlstry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
Earth
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Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade

Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science

10
10
10
10
10
10
10
10
10
10
10
10
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade

Gr

Gr
Gr
Gr
Gr
Gr

Gr

10.
10.

10

10.
10.
10.

10

10.
10.
10.

10

10.
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11
11
11
11
11
11
11
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11
11
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11
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11
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11
11
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Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
Grade
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16068
16069
16070
16071
16072
16073
16074
16075
16076
16,077
16078
16079
16080
16081
16082
16083
16084
16085
16086
16087
16088
16089
16090
16091
16092
16093
16094
16095
16096
16097
16098
16099
16100
16101
16102
16103
16104
16105
16106
16107
16108
16109
16110
16111
16112
1€113
16114
16115
16116
16117
16118
16119
16120
16121
16122

Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
Standards
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Standards
Standards
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Standards
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Standards
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Standards
Standards
Standards
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Standards
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Standards
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Standards
Standards
Standards
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of
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of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

of
of
of
of
of

Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
Learning
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Earth
Earth
Earth
Earth
Earth
Earth
Earth
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Life
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
Physi
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Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
Science
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¢cs Grade
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cs Grade
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cs Grade
cal Scie
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12.
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L1311
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12.
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12
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L9111
.10A

16123 Standards of Learning Physical Science Grade
16124 Standzrds of Learning Physical Science Grade

9 16133 Standards of Learning Physical Science Grade
16134 Standards of Learning Physical Science Grade
16135 Standards of Learning Chemistry Grade 11 11.1
17 International Educational Assessmert

.17
.18

8 8
8 8
16125 Standards of Learning Physical Science Grade 8 8.10B
16126 Standards of Learning Physical Science Grade 8 8.10C
o 16127 Standards of Learning Physical Science Grade 8 8.11
16128 Standards of Learning Physical Science Grade 8 8.12
16129 Standards of Learning Physical Science Grade 8 8.13
16130 Standards of Learning Physical Science Grade 8 8.14
16131 Standards of Learning Physical Science Grade 8 8.15
16132 Standards of Learning Physical Science Grade 8 8.16
8 8
8 8
211

17001 International Science Study Advanced Science, Math Test
17002 International Science Study Advanced Science, Questionnaire
® 17003 International Science Study Advanced Science, Cpinionnaire
17004 International Science Study Advanced Science, Science Learning
17005 International Science Study Advanced Science, Word Knowledge
17006 International Science Study First Year Biology, Booklet 1
17007 International Science Study First Year Biology, Book 2, Math Test
17008 International Science Study First Year Biology, Book 2, Question.
® 17009 International Science Study First Year Biology, Book 2, Opinionn.
17010 International Science Study First Year Biology, Book 2, Sci. Learn
17011 International Science Study First Year Biology, Book 2, Word Know.
17012 International Science Study First Yr Chemistry, Book 2, Math Test
17013 International Science Study First Yr Chemistry, Book 2, Question.
17014 International Science Study First Yr Chemistry, Book 2, Opiniona.
® 17015 International Science Study First Yr Chemistry, Book 2, Sci. Learn
17016 International Science Study First Yr Chemistry, Book 2, Word Know.
17017 International Science Study First Yr Chemistry, Tvial Test 1
17018 International Science Study Grade 12 General, Booklet 1
17019 International Science Study Grade 12 General, Booklet 2
17020 International Science Study Grade 12 Physics
® 17021 International Science Study Second Year Biology
17022 International Science Study Second Year Chemistry
17023 International Science Study Second Year Physics
17024 International Science Study Grade 9 General A
17025 International Science Study Grade 9 General B
17026 International Science Study Grade 9 General C
@ 17027 International Science Study Grade 9 General Core
17028 International Science Study Grade 9 General D
17029 International Science Study Test 3E
17030 International Science Study Grade 9A (lab)

17031 International Science Study Grade 9B (lab)
18 California Assessment Program
® 18001 CAP Grade 12 Science Field Test in Biology
18002 CAP Grade 12 Science Field Test in Earth Science
18003 CAP Grade 12 Science Field Test in Physical Science

18004 Golden State Examination Biolcgy Test, Form A, ms quest.
18005 Golden State Examination Biology Test, Form A, oe quest.
18006 Golden State Examination Biology Test, Form B, ms quest.
@ 18007 Golden State Examination Biology Test, Form B, oe quest.
18008 Golden State Examination Biology Test, Form C, ms quest.
18009 Golder. State Examination Biology Test, Form C, oe quest.
29




18010 [Golden State Examination] Biology Performance Task #l
18011 [Golden State Examination] Biology Performance Task #2
18012 [Golden State Examination] Biology Performance Task #3
18013 [Golden State Examination] Biology Performance Task #4
18014 [Golden State Examination] Biology Perforxrmance Task #5
18015 |Golden State Examination] Biology Performance Task #6
18016 [Golden State Examination] Chemistry F T, Pt 1, Form 1
18017 [Golden State Examination] Chemistry F T, Pt 1, Form 2
18018 [Golden State Examination] Chemistry F T, Pt 1, Form 3
18019 [Golden State Examination] Chemistry F T, Pt 1, Form &
18020 [Golden State Examination] Chemistry F T, Pt 1, Form 5
18021 [Golden State Examination] Chemistry F T, Pt 2, Form A
18022 [Golden State Examination] Chemistry F T, Pt 2, Form B
18023 [Golden State Examination] Chemistry F T, Pt 2, Form C
18024 [Golden State Examination] Chemistry F T, Pt 2, Form D
18025 [Golden State Examination] Chemistry F T, Pt 2, Form E
18026 [Golden State Examination Chemistry F T] Perf Task 1
18027 [Golden State Examination Chemistry F T] Perf Task II
18028 [Golden State Examination Chemistry F T] Perf Task III
18029 [Golden State Examination Chemistry F T] Perf Task IV
18030 [Golden State Examination Chemistry F T] Perf Task V
18031 [Golden State Examination Chemistry F T] Perf Task VI
18032 [Golden State Examination Chemistry F T] Perf Task VII
19 Association for Science Education (continued)
19001 Practical Assessments in Chemistry at GCSE Lvl (cont.), Exp 17
19002 Practical Assessments in Chemistry at GCSE Lvl (cont.), Exp 18
19003 Practical Assessments in Chemistry at GCSE Lvl (cont.), Exp 19
19004 Practical Assessments in Chemistry at GCSE Lvl (cont.), Exp 20
19005 Practical Biology A Guide to Tcacher Assessment, 4.1
19006 Practical Biology A Guide to Teacher Assessment, 4.2
19007 Practical Biology A Guide to Teacher Assessment, 4.3
19008 Practical Biology A Guide to Teacher Assessment, 5.1
19009 Practical Biology A Guide to Teacher Assessment, 5.2
19010 Practical Biology A Guide to Teacher Assessment, 5.3
19011 Practical Biology A Guide to Teacher Assessment, 6.1
19012 Practical Biology A Guide to Teacher Assessment, 6.2
19013 Practical Biology A Guide to Teacher Assessment, 6.3
19014 Practical Biology A Guide to Teacher Assessment, 7.1
19015 Practical Biology A Guide to Teacher Assessment, 7.2
19016 Practical Biology A Guide to Teachker Assessment, 7.3
19017 Practical Biology A Guide to Teacher Assessment, 7.4
19018 Practical Biology A Guide to Teacher Assessment, 8.1
19019 Practical Biology A Guide to Teacher Assessment, 8.2
19020 Practical Biology A Guide to Teacher Assessment, 8.3
19021 Practical Biology A Guide to Teacher Assessment, 8.4
19022 Practical Biology A Guide to Teacher Assessment, 10.1
19023 Practical Biology A Guide to Teacher Assessment, 10.2
19024 Practical Biology A Guide to Teacher Assessment, 10.3
19025 Practical Biology A Guide to Teacher Assessment, 10.4
19026 Practical Biology A Guide to Teacher Assessment, 10.5
19027 Practical Biology A Guide to Teacher Assessment, 10.6
19028 Practical Biology A Guide to Teacher Assessment, 10.7
19029 Practical Biology A Guide to Teacher Assessment, 10.8
19030 Practical Biology A Guide to Teacher Assessment, 10.9
19031 Practical Biology A Guide to Teacher Assessment, 10.10
30
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19032 Practical Biology A Guide to Teacher Assessment, 10.11
19033 Practical Biology A Guide to Teacher Assessment, 10.12
19034 Practical Biology A Guide to Teacher Assessment, 10.13
19035 Practical Biology A Guide to Teacher Assessment, 10.14
19036 Techniques for Assessing Process Skills..., Item Set 1
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items and all CAP items, for which 6-8 refers to page number. Also
note that source 18003 has items from 600-1000+; therefore, pages
greater than 999 will be treated as 1000=000; ie: 1015015,
1020=020, etc. Tentative policy: Open-ended items from SOL tests
encompassing more than one single item number, shall be referred to

by page number.
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1.

The BEST explanation of the Northern Lights is
that they are produced by

[[] -electrostatic induction.

[] reflection from the polar ice caps.

[] rotation of the Earth’s magnetic field.

[CJ energetic particles in the Earth's upper at-
mosphere.

it an astronaut in his space suit could jump 1
meter high on Earth, how high could he jump
on the Moon?

1/3 meter

2/3 meter

1 meter

2 meters

6 meters

oooogo

Even though animals consume oxygen, the
amount of oxygen in the atmosphere remains
relatively constant because oxygen is given off
by

rocks.

animals.

the ocean.

0god

pilants.

The sun's energy is most apparent at which
stage in the water cycle?

U

trangpiration
[] evaporation
[ rain

surface flow

5.

=g |

—

How would readings of water depth in the con-
tainers below, made immediately after a rain, at
the same time and location, vary?

Containers Placed Outside to
Measure Amount of Rainfall

— ==

X Y Z

Y and Z would show the same reading; X
would be lower.

X and Y would show the same reading; Z
would be higher.

X, Y, and Z would have different readings;
X would be highest and Z lowest.

More information is needed to answer the
question.

o O O O

If you were looking for gold in a stream, where
would it be found?

[] at the lowest level of most of the material
under the water

[] atthe top surface of the material under the
water

flowing with the water
dissolved in the water

all of these places

0O oo



7.

The minerals found in a sample of rock can best
be identified by their

[J ages.
[] amounts and sizes.
[0 physical and chemical properties.

[J locations in the rock.

What natural process on Earth's crust is repre-
sented by the model below?

PAN OF DRY SAND

ELECTRIC FAN

evaporation
erosion

fossil formation

ooodg

chemical change

Starches are broken down into simple sugars
by the action of

enzymes.
minerals.

hormones.

O 000

water.

N
\-43
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10.

1.

—

Base your answer to the question below on the
graph below which relates the rate of photosyn-
thesis in a geranium plant to varying conditions
of temperature and light intensity.

At a low light intensity, an increase in tempera-
ture will

[72]
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greatly slow down the rate of photosynthe-
Sis.

greatly speed up the rate of photosynthe-
Sis.

have no effect on the rate of photosynthe-
Sis.

O O O od

have litfle effect on the rate of photosyn-
thesis.

Arteries have thicker and more elastic walls
than veins. This is because the blood in ar-
teries

[] contains more food.

[] contains more oxygen.

[] is under more pressure.

[J has to go to all parts of the body.

[ is thicker.



12.

13.

Whether a person has a tendency to be over-
weight is determined by

[] amount of exercise.

[J amount of energy the body requires when
resting.

U

number of calories consumed per day.

efficiency of the digestive system.

U

all of the above.

U

Some seeds germinate (start to grow) best in
the dark, others in the light, while others germi-
nate equally well in the dark or the light. A girl
wanted to find out by means of an experiment
to which group a certain kind of seed belonged.
She should put some of the seeds on damp
newspaper and

[J keep them in a warm place in the dark.

[} keep one batch in the light and another in
the dark.

U

keep them in a warm place in the light.

[J put some on dry newspaper and keep
them in the light.

[:] put some on dry newspaper and keep
them in the dark.

14.

15.

1

—

The results below are from experiments which
were designed to find how long it took for new-
born babies of different mammals to double in
weight.

What do the results of these experiments sug-
gest?

Mammal  dtule e waight o Porceniage prolen 1
the newborn baby
human 180 16
horse 60 20
cow 47 35
pig 18 59
sheep 10 65
dog 8 74
rabbit 6 104

[0 The larger the mammal, the greater the
protein concentration in the milk.

[0 The smaller the mammal, the greater the
protein concentration in the milk.

[] The greater the protein concentration in
the mammal’'s milk, the slower the new-
born baby will double its weight.

[] The greater the protein concentration in
the mammal's milk, the faster the hewborn
baby will double its weight.

[0 Tnere appears to be no relationship be-
tween protein concentration in mammal's
milk and time taken for a newborn baby to
double its birth weight.

Reconstructing the way of life of an extinct or-
garnism is partly based on comparing its fossils
to

inorganic sediments.

living organisms.

minerals of the same age.

oooo

traces of decomposers.



16.

17.

Here are four organisms that make up a food
chain:

. Snail

[l. Cabbage
[ll. Small bird
V. Owl

Which of the following lists is a correct food
chain with the producer listed first?

] uu,lrand IV
7 i irand IV
7 wu,tand IV
J wyirand IV
7] v trand |

The mass of an atom depends mainly on the
number of

] protons only.

neutrons only.

]
[J protons plus neutrons.
(] protons plus electrons.

N
oo

18.

19.

20.

An ion of the element Al {aluminum) carries a
charge of 3+. Which choice in the following ta-
ble best describes this ion?

ATOMIC MASS  No.OF No. OF No. OF
Na. No. PROTONS NEUTRONS ELECTRONS
A 10 13 13 10 13
B s 13 10 14 13
C 113 27 13 14 10
D 13 27 13 14 13
O A
O s
O ¢
J o

A catalyst in a chemical system may do all of
the following EXCEPT

speed up the reaction.

slow down the reaction.

make a reaction economically important.

change the temperature used for the reac-
tion.

O OoOoogd

change the amounts of products and reac-
tants present at equilibrium.

Tearing a piece of paper into small pieces is
considered a physical change rather than a
chemical change because

[0 no new substances are formed.

[J no energy is wasted.

[} wvery littie heat is given off.

[J paper contains no chemicals.



—

21. In each of five experiments, two objects were 22. A stone is placed in a graduated cylinder con-
® we.ghed four times each. Which experiment taining 10 milliliters of water, as shown in the
gives the strongest evidence that object | weighs diagram. Whnat is the volume of this stone?
more than object I1?
¢ Object!  Object il
80 Ib. 70 bb.
. 81 Ib. 69 Ib.
A Experiment A 80 Ib. 711,
82 b. 70 Ib.
® 69 Ib. 81 Ib.
. 71 Ib. 82 lb.
B ExperimentB 1 79 b, 80 Ib.
70 Ib. 80 ib.
® 70 Ib. 80 Ib.
) 75 Ib. 75 Ib.
C Experiment C 77 Ib. 73 Ib. WATER OWLY WATER AND STONE
80 Ib. 70 bb.
80 Ib. 70 lb.
D Experiment D 75 b. 75 Ib.
® 73 Ib. 77 Ib.
70 Ib. 80 b. D 5 mL
80 Ib. 77 bb.
E Experiment E 79 Ib. 76 Ib.
78 bb. 75 bb. 10 mL
® 77 Ib. 74 bb. O
15 mL
O A U
®
O s [] 1emL
] c
® d o
O E
®

63




23.

24.

25.

Which of the fcilowing represents an evapora-
tion dish?

9@&&

A B

Ooooon
m o O w »

The property of gases that accounts for pres-
sure is

the space between molecules.
the density of the gas.

the motion of the gas molecules.

Oooodd

the identity of the gas.

Assuming no friction, the amount of work done
to a lever is always

[C] less than the amount of work done by the
lever,

(] greater than the amount of work done by
the lever.

[] the same as the amount of work done by
the lever.

64

26.

27.

28.

A boat travels at 18 km/h directly toward the
opposite bank of a 40m wide stream in which
there is a steady current running at 10 km/h.
How far is the boat carried downstream before
reaching the opposite shore if the boat stays
pointing directly across the stream?

22m
7.0m
45m

72 m
50m

Oooood

An electric current in a copper wire involves
mainly the movement of

copper atoms.

copper molecules.

electrons.

oo

neutrons.

The graph below represents a(n)

battery

series circuit.
parallel circuit.

wet cell.

OO0ood

electroscope.




29. Temperature is a measurement of the 32. Billis a long distance from Ann. He sees Ann
hit a nail into a board before he hears the sound
L [C] average kinetic energy of molecules. of the nail being hit. Which statement best ex-
) plains Bill's observation?
[] size of molecules.
[] space between molecules. [] Agentie wind blowing from Bill toward Ann
slowed the speed of the sound waves.
] shape of molecules. '
o ™ Peoples eyes are in front of their ears;
therefore, light reaches the eyes bsiore
30 sound reaches the ears.
. A 50 W light bulc operating for 20 s uses the L e
same amount of energy as a 100 W bulb oper- L] I?:in:‘zed of light is faster than the speed
ating for ’
® [(] The speed of light is slower than the speed
[] 20s of sound.
[] s0s
[] 10s
o [] 20s
[] 40s
® 31. The table shows the results of an experiment in
which the minimum wavelength of the X-rays
produced by an X-ray machine is related to
the voltage of the machine. The independent
(manipulated) and dependent (responding) vari-
® ables respectively are
Potential Difference (kV) | Minimum Wavelength (nm)
® 10 0.13
12 0.10
15 0.083
18 0.069
21 0.059
o

wavelength and frequency.
potential difference ard voltage.
wavei :ngth and potential difference.

potential difference and wavelength.

[Eo
‘“ Oo0ooo
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1.

The BEST explanation of the Northern Lights is
that they are prodguced by

[] electrostatic induction.
[] reflection from the polar ice caps.
[] rotation of the Earth’s magnetic field.

[} energetic particles in the Earth's upper at-
mosphere.

If the Earth rotated from east to west, instead
of west to east, the North Star would appear to

[ rise in the south.
[] remain almost stationary.
[] setin the east.

[] rise in the east.

Plants take nitrogen from the air. One way it is
returned is by

decaying plants and dead animals.
the health of animals.
plants giving it off during photosynthesis.

water evaporating.

0ooogao

Warm air will rise through cooler air because
warm air

has its molecules closer together.
is less dense.

has a lower percentage of lightweight atoms.

O00ao0

is less likely to form a convection current.

5.

For the size of a river delta to give us any indi-
cation about how long it has been forming, we
must assume that the rate of dep--~*ing sedi-

ment

[] is the same now &s in the past.

[] was faster in the past.

[[] was slower in the past.

[] is unimportant, as long as you know what

it is now.

Y rea



6.

Four liquids, W, X, Y, and Z, do not mix with
each other when they are poured into test tubes
as shown below in (1). The four liquids are
poured into one test tube. Which diagram in
(2) shov:s how the liquids will float in the test
tube?

X floats on W W floats cn Y Y floatson Z

(1)

xRs¥nd <

19
o

(2)

OO0

c Qo o >

The minerals found in a sample of rock can best
be identified by their

ages.

amounts and sizes.

physical and chemical properties.

oood

locations in the rock.

8.

—

How do the effects of physical (mechanical)
weathering differ most fundamentally from those
of chemical weathering?

[] Physical weathering changes the size of
particles, whereas chemical weathering
does not,

[] Chemical weathering changes the size
of particles, whereas physical weathering
does not.

[] Physical weathering changes the composi-
tion of particles, whereas chemica! weath-
ering does not.

[J Chemical weathering changes the compo-

sition of particles, whereas physical weath-
ering does not.

Terrestria! plants obtain the carbon dioxide they
require for photosynthesis mostly from the

[ soil water.
[] soil gases.

[] carbonates in the soil.
[] the atmosphere.
O

breakdown of stored starch.



10.

Saliva was mixed with a starch suspension and
divided into five parts. Each part was kept at
a different temperature for 15 minutes. The
amount of sugar produced at each temperature
was measured.

Which of the following conclusions can be
drawn from the experimental data below?

Temperature (°C) 0]20{40| 60|80
Relative amount of sugar|{ 10 | 60 |90 30| 2

Enzyme activity stops at 0°C.

A very high temperature reduces enzyme
activity.

Enzyme activity is unaffected by tempera-
ture.

The optimum temperature for the reaction
is 20°C.

O O o 00

The higher the temperature the faster the
rate of change of starch.

A MAJOR function of the kidney is the

deamination of amino acids.
chemical breakdown of urea.
removal of glucose from the blood.

removal of nitrogenous wastes from the
blood.

12.

13.

—

Some doctors are now prescribing medications
such as insulin and flu vaccines in the form of
nasal sprays and nose drops. The advantages
of using these methods include increased con-
venience and faster absorption. The reason for
the rapid absorption of nasal sprays is that the
nasal cavity has

[ aclose proximity to the control centers of
the brain.

[J manycilia that will transport the medication
quickly.

[] many odor receptors that absorb the med-
ication.

[C] a high concentration of capillaries in its lin-
ing.

Which of the following best describes the infor-
mation given on a gene map?

(] the relative number of genes on the mem-
bers of a pair of nomologous chromo-
somes

the potential for gene mutation

U

[7] the sequence and relative distance be-
tween the genes on a chromosome

0

the position of abnormal genes

[] the length of the chromosome in genetic
units



14.

The results beiow are from experiments which
were designed to find how long it took for new-
born babies of different mammals to double in
weight.

What do the results of these experiments sug-
gest?

R A e s
the newoorn baby
human 180 16
horse 60 20
cow 47 35
pig 18 59
sheep 10 65
dog 8 7.1
rabbit 6 104

[C] The larger the mammal, the greater the
protein concentration in the milk.

[] The smalier the mammal, the greater the
protein concentration in the milk.

[] The greater the protein concentration in
the mammal's milk, the slower the new-
born baby will double its weight.

[C] The greater the protein concentration in
the mammal’'s milk, the faster the newborn
baby will double its weight.

[] There appears to be no relationship be-
tween protein concentration in mammal’s
milk and time taken for a newborn baby to
double its birth weight.

Reconstructing the way of life of an extinct or-
ganism is partly based on comparing its fossils
to

[0 inorganic sediments.

[] living organisms.

[] minerals of the same age.

[] traces of decomposers.

16.

17.

18.

19.

—

The fossil record shows that dinosaurs existed
in great numbers and in many different forms.
From a scientific viewpoint, the most reason-
abie conclusion is that

[] this was the reason for their respective ex-
tinctions.

the many different species occupied many
different ecological siiches.

they never became very specialized.

they were the direct ancestors of animails
that occupy the various niches today.

O OO O

they were resistant to diseases.

Atoms with the same atomic number but differ-
ent atomic mass are called

isomers.

isosceles.

isobars.

0000

isotopes.

Atoms of element A have 2 electrons in their
highest occupied energy level. Atoms of ele-
ment B have 7 electrons in their highest occu-
pied energy level. A possible formula of the
compound formed between A and B is

(1 AB
[] A:B

[ AB;
[0 AsB2

The products of any neutralization reaction are

[] carbon dioxide and water.
[ anacid and a base.

[] asaitand water.

[] sodium chloride and water.



20.

21.

22.

A certain reaction does not take place in the
dark but proceeds explosively as soon as it is
exposed to light. Which of the following is an
explanation of this observation?

[]] Light provides the energy which is re-
leased as heat in the explosion.

Light initiates the reaction which then pro-
ceeds very rapidly.

[

[] Light acts as a catalyst, being regenerated
during the explosion.

W

The total reaction is endothermic and light
initiates it by supplying much more than the
required energy.

For a calorimetric experiment to determine the
molar heat of combustion for a fuel, the infor-
mation that would not be required is the

[] time required to burn the fuel.
[0} heat capacity of the calorimeter.
[[] mass of the calorimeter and its contents.

[] temperature change of the calorimeter and
its contents.

The total number of atoms in 2 mol of
Na,CO3-10(H50) is

[l 2x224x6.02x10%
[] 2x26x6.02x 10%
O 2 x 27 x 6.02 x 10%
[] 2x36x6.02x 108
5

23.

24.

i1

A chemist working for a toothpaste firm wishes
to prepare 250 cm® of a 0.010 M (mol/liter)
aqueous solution of tin (ll) fluoride. Fortunately
for her, tin (I1) fluoride is soluble in water. One
mole of tin (ll) fluoride weighs 156.7 g. Equig-
ment available includes a 250 cm?® volumetric
flask, a 10 cm? pipette, a 0.01 g sensitivity bal-
ance, and a 400 cm® beaker.

Once the appropriate amount of tin (Il) fluoride
has been weighed, which one of the following
procedures would be best?

[] Piace the tin (ll) fiuoride in the beaker and
add exactly 250 cm® of water from the vol-
umetric flask.

[]] Place the tin (Il) fluoride in the volumetric
flask, dissolve it in less than 250 cm® of
water, and then dilute to the 250 cm?3 mark.

[] Place the tin (ll) fluoride in the beaker and
add exactly 250 cm® of water from the
pipette in 10 cm?3 portions.

[} Using the beaker and balance, weigh out
exactly 250 g of water and add the tin (l1)
fluoride to it.

[] Dissolve the tin (ll) fluoride in more than
250 ¢cm?® of water in the beaker and then
fill the volumetric flask to the line with the
solution.

The property of gases that accounts for pres-
sure is

the space between molecules.
the density of the gas.

the motion of the gas molecules.

Oo0ood

the identity of the gas.




25.

26.

27.

A ball is thrown horizontaily from the top of a
cliff. Before the ball hits the ground, it (neglect-
ing air resistance)

[] accelerates vertically only.
[] accelerates horizontally only.
[] accelerates both vertically and horizontally.

[J does not accelerate.

A boat travels at 18 km/h directly toward the
opposite bank of a 40m wide stream in which
there is a steady current running at 10 kmvh.
How far is the boat carried downstream before
reaching the opposite shore if the boat stays
pointing directly across the stream?

[0 22m
O 7o0m
0 45m
[] 72m
[] som

Millikan was able to determine the charge of an
electron by balancing which forces?

Electric and magnetic
Magnetic and centripetal

Electric and gravitational

Oooad

Magnetic and gravitational

28.

29.

A wire with an electric current passing through
it is placed in a magnetic field as shown in the
diagram. in which direction will the wire move?

_||

N_A
V

towards the North pole
towards the South pote
vertically up

vertically down

O0O00gad

in the direction of point Y

Scientists once thought that all matter existed
forever. They now think that matter can be
transformed and that energy will be released.
Why has their understanding of matter changed?

[] New knowledge was used to improve their
understanding.

Later experiments were not performed as
carefully.

]
[] Tnere has been a change in the way mat-
ter and energy behave.

0

Early scientists had no information about
matter.




30.

31.

32.

If the specific heat capacity of aluminum is 800
J/(kg-°C), the heat energy required to increase
the temperature =f 10.0 g of aluminum from
15°Cto 22°Cis
[] 45x10'J
[0 1.4x10%J
] 18x10%J
] 8.2x10%J
[J 45 x10*J

Which optical device may form an enlarged im-
age”?

plane mirror

glass plate

converging lens

ogood

diverging lens

The ether concept was originally introduced to
explain the

high speed of light.

passage of light through outer space.

existence of discrete photons in electro-
magnetic radiation.

O O4agd

equality of speed of all forms of electro-
magnetic radiation in a vacuum.

s 2N
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1.

A meteor is best defined as

[J the light produced by an exploding star.
[[] acomet-like object made of ice and dirt.

[0 a rock fragment entering Earth’s atmo-
sphere:

[] a star entering Earth's atmosphere.

An astronaut who weighs 9.00 x 102 N on Earth
travels to Planet X, which has the same radius
as Earth. If the mass of Planet X is 1.98 x10%
kg and the mass of the Earth is 5.98 x10%* kg,
then the factor by which the astronaut’s weight
has changed is expected to be

[ 3.02 x10°%
O 272 x10°3
[ 331 x10°

[] 1.10 x10"

Infrared radiation produced by the warmed ma-
terials of the earth’s surtace are absorbed in the
atmosphere chiefly by

[ water vapor and oxygen.

[[] water vapor and carbon dioxide.
[} carbon dioxide and oxygen.
[

oxygen and nitrogen.

4.

—

The diagram below represents latitude and lon-
gitude lines on the surface of the Earth. Letters
K through N represent sea level locations and
the arrows show the direction of the Earth's ro-
tation. The latitude lines shown are spaced 10°
apart and the longitude lines are spaced 15°
apart.

Which pair of locations (K, L, M, or N) would
receive equal yearly insclation per square meter
of surface if the atmosphere were completely
transparent at each location?

NORTH POLE
90%=

M, N
K. L
L. N
LM
K, N

cOooood

Which of the following pieces of equipment
could be used o monitor the effect of acid rain
on lake water?

[] Aglass electrode.

[J Aplatinum electrode.

[J Anoxygen electrode.

[J Asalt bridge.



6. Four liquids, W, X, Y, and Z, do not mix with
each other when they are poured into test tubes
as shown below in (1). The four liquids are
poured into one test tube. Which diagram in
(2) shows how the liquids will float in the test

tube?
X fioats on W WfoatsonY Y floats on 2
e)]
1 4
w Y
Y 'z
w
B C D
2
] A
O s
] cC
O o
7. Of the following, which type of igneous rock for-
mation is most useful in interpreting the rock
record?

[J extrusive formations
[] intrusive formations
[ lava flows

(] lavalith

~1

P

8. One reason it is believed that the polar regions
once had a tropical climate is that

[] fossils of tropical plants have been found
there.

evidence shows that the polar continents
were once at the equator.

]

[] the temperature of polar regions some-
times are as high as in the tropics.

O

evidence indicates that snow was absent
at one time in the polar regions..

9. Elongated epidermal cells present in the roots
of plants function in the process of

absorption.

photosynthesis.

reproduction.

CooOod

transpiration.

10. The two arms of a U-tube are separated by a
barrier of dialysis membrane. If the left side of
the tube contains a 6% sugar solution, and the
right side contains a 10% sugar solution, then

[] the level of the liquid will rise on the right
side.

[] the level of the liquid will rise on the left
side.

[] the concentrations of each side of the
membrane will become equal, but the lev-
els of the liquid will remain unchanged.

the concentration of water molecules will
increase on the left.

[] sugar molecules will move from the left to
the right.




11.

12.

Membranes of nerve axons are specialized to
provide

[] aresting potential difference resulting in a
polarized membrane.

[] respiratory enzymes capaole of supplying
energy rapidly.

[

storage places for glycogen molecules.

electric currents which can travel along the
membrane.

U

[] transmitter molecules along their full length.

Some doctors are now prescribing medications
such as insulin ard flu vaccines in the form of
nasal sprays and nose drops. The advantages
of using these methods include increased con-
venience and faster absorption. The reason for
the rapid absorption of nasal sprays is that the
nasal cavity has

E] a close proximity to the control centers of
the brain.

[] many cilia that will transport the medication
quickly.

[C] many odor receptors that absorb the med-
ication.

[] ahighconcentration of capillaries in its lin-
ing.

13.

14.

Y/

—

The diagram below represents a photographic
enlargement of replicated chromosomes from a
fetal cell.

For which technique would this photograph be
used to determine if the chromosomes of the
fetus exhibit any genetic abnormalities?

cleavage

karyotyping

chemosynthesis

O00dno

plasmoiysis

Color blindness is an X-linked recessive con-
dition. Which parental genotypes below would
result in children who are all normal daughters
and all color-blind sons? (B = allele for normal
color vision; b = allele for color blindness.)

[] XBX® — XBY
[] XBXB - xbY
[ XBX® — XbY
[] Xexe — xby
[ Xexe — xBY



18.

16.

17.

Although fossils provide evidence that many or-
ganisms once lived on earth and are now ex-
tinct, there are still many gaps in the fossil
record. This is due mainly to certain condi-
tions that are necessary for fossilization to oc-
cur. These conditions include all of the following
EXCEPT

an organism becoming quickly buried by
sediments before disintegrating.

O

the organism having a hard and rigid skele-
ton.

U

the activity of micro-organisms and scav-
engers being limited.

the area not having much volcanic and
earthquake activity.

U

Which structures would be considered homolo-
gous?

0

the wing of a bat and the flipper of a whale

the arm of a starfish and the foreleg of a
horse

the jointed appendages of a grasshopper
and a human

0
0
[] the wings of a bat and a butterfly

The maximum number of electrons that a single
orbital of the 3d sublevel may contain is

5
2
3
4

18.

19.

20.

Within a family in the periodic table, why is the
metal with the lowest ionization energy usually
the one with the highest atomic number?

O

Larger atoms are less likely to be spheri-
cal.

Larger atoms are less likely to pack close
together.

The heaviest particles have the greatest
kinetic energies.

O
N
[C] The distance between the nucleus and the

outer electrons is greatest for the heaviest
atoms.

The products of any neutralization reaction are

carbon dioxide and water.
an acid and a base.
a salt and water.

sodium chloride and water.

0O o0oagof

An example of an oxidation process would be

Ll

a chromium (ll} ion forming a chromium
(It ion.

a chlorine atom forming a chleride ion.

oxygen gas, O, reacling to form ozone

L]

]
gas, Os.

O

a calcium ion forming a calcium atom.,



21.

22.

A student prepared a solution of acidified
SnClx(aq) and then ftitrated this solution with
KMnO«(aq). The student's data were recorded
as shown in the table below. In order to cal-
culate correctly the concentration of MnO; (aq),
in addition to the balanced chemical equation,
one would use

I. concentration of 8nCL, (aq) 0.0790 molL
il. volume of SnC5 (aq) solution prepared 100.0 mL
1fl. volume of acid added to San (aq) 3omL
IV. volume of SnClz (aq) solution used in 10.0 mL
the titration
V. volume of KMnQ, (aq) solution used in 128mL
the titraton
J L and V.
] LIV,and V.
] L0V, and V.
] LI, v, and V.

If 1 L of a gas at STP has a mass of 2.86 g, the
molar rnass of the gas is

[] 286¢g
O 22494

[] 641g

[] 2869

23.

24.

—

The acid-base indicator methy! red, may be rep-
resented by HMr, and its ionization equilibrium
may be represented by the equation HMr = H*+
Mr—. The table shows the colors that methyl
red exhibits in solution at given hydrogen ion
concentrations. According to the results in the
table, the equilibrium constant for the indicator
is approximately

COLOR H']

red 10"

red 102

red 1073

orange 107

yellow 10

yellow 108

yellow 1077

yellow 108
] 1.0 x10-2 moliL
[J 1.0 x10-5 moliL
[] 1.0 x10* moliL
] 1.0 x1073 moiL

An aqueous acid or base is said to be strong if
itis
O
L
O]
(J

highly concentrated.
in a state of equilibrium.
highly hydrated.

highly dissociated.



25.

26.

27.

A car with a mass of 100 kg is moving with a
constant velocity of 4 m/sec. What is its kinetic
energy?

200 joules

400 joules

800 joules

1,600 joules

20,000 joules

Ooogdnd

The ball of mass 2 kg moving with a horizontal
velocity of 5 mvs to the right hits a vertical wall
and rebounds with a horizontal velocity of 4 nvs
to the left as shown in the diagram below. The
magnitude of the change in rmomentum of the
ball, in kilogram meters per second, is

Ooooodg

-t

Millikan was able to determine the charge of an
electron by balancing which forces?

Electric and magnetic

Magnetic and centripetal

Electric and gravitational

oooo

Magnetic and gravitational

6 ot)

28.

209.

Whenever a net charge is ptaced on a neu-
tral object by contact, the predicted sign of the
charge on the object

[] is opposite to the charge on the charging
agent.

[ is the same as the charge on the charging
agent.

|:] returns to neutral once the charging agent
is removed.

[[] depends on the kind of material making up
the object.

Scientists once thought that all matter existed
forever. They now think that maiter can be
transformed and that energy will be released.
Why has their understanding of matter changed?

[] New knowledge was used to improve their
understanding.

[] Later experiments were not performed as
carefully.

[] There has been a change in the way mat-
ter and energy behave.

[ tarly scientists had no information about
matter.




30.

31.

The escalator shown below is used to move 20
passengers a minute from the first floor of a de-
partment store to the second floor, 5 m above.
If the average mass of the passengers is 60
kg, the power required to move them is approx-
imately

100 W
200w
1,000 W
2,000 W
60,000 W

OoOoQod

The following are hypotheses concerning the
nature of electromagnetic waves:

|. Electromagnetic waves carry energy.
Il. Electromagnetic waves can be reflected.

11I. Electromagnetic waves travel through space
as changing electric and magnetic fields.

IV. Electromagnetic waves travel at different
speeds in a vacuum depending on their fre-
quency.

The hypotheses consistent with experimental
data are

] !andllonly.

] Wand Il only.

] 1,1, and lil only.
] 1,1, and IV only.

32.

&l

—

The three Diagrams 1, 2, 3, give the graph-
ical construction for image O of object O as
produced by the thin lens L with foci F and F.
Which, if any, of these three diagrams are cor-
rect?

l\‘~‘A ;ﬁ\~va Oo

o) F

L
rq:;—m; = \\F' O,
o} Py

L
[T F_oO

0 F \y;:‘_::—..-_]

Only Diagrams 2 and 3 are correct.
Only Diagrams 1 and 3 are correct.
Only Diagrams 1 and 2 are correct.

None of the diagrams is correct.

ooooo

All three diagrams are correct.
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1.

The planet Neptune was discovered because

[] of a photographic survey cf the elliptic
plane.

of its proximity to Fiuto.

[] its gravitational effect causec small irregu-
larities in the orbit of another planet.

of the invention of a more powerful tele-
scape.

A rocket is launched from the earth and iravels
te the upper limit of the earth's atmosphere. At
this point its kinetic energy is 0.5 x 10'° J and
its potential energy is —0.6 x 10'° J.

Whicn of the following statements is true?

[] The vehicle will escape and its binding en-
ergy is 1.1 x 100 J.

The vehicle will escape and its binding en-
ergy is 0.1 x 10" J.

The vehicle will escape and have a kinetic
energy after escape of 0.1 x 10" J.

The vehicle will escape and have a binding
energy of —-0.1 x 10"° J.

O o o 4

The vehicle will not escape because it has
a binding energy of 0.1 x 100 J.

Convectional precipitation is caused by

[] warm air rising from a heated surface.
[] air flowing up the side of a mountain.
[} aclash of warm and cold air masses.

[[] warm air passing over a cold bedy of water.

4.

—

The diagram below represents latitude and lon-
gitude lines on the surface of the Earth. Letters
K through M represent sea level locations and
the arrows show the direction of the Earth's ro-
tation. The latitude lines shown are spaced 10°
apart and the longitude lines are spaced 15°

apart.

Which pair of locations (K, L, M, or N) would
receive equal yearly insolation per square meter
of surface if the atmosphere were completely
transparent at each location?

NORTH POLE
g0+

M, N

KL

L. N

O O 0O O O

K,N



5. Four students determined the boiling point of 6. The diagram below represents a cross section
pure water by boiling 5 beakers of water at sea of a shallow stream. Measured stream veloc-
A . ities, in centimeters per second, are shown at

ievel. The determinations were made during the ‘ . o pe . ,h .

_ o various points in the cross section. Which is the
same ciass period with the results shcwn below particle of largest size that the stream can keep
in °C. Which student obtained the most precise in motion at location Z at a depth of 0.3 meter?
results?

STREAM
W X Y Z SURFACE
_ op—d ] ] ‘
Student Studsnt  Student  Studert g gv;: 16 45¢ 135.
Trial A B C D @ 0342s. 85+ 150
‘E,O.A-:",\
1 101 100 1045 105.15 - 05418 76, 95.
2 99 9 975 10285
3 102 100 101.5 102.25
4 98 58 1000 9755
5 100 98 101.0  101.80
Average WIDTH (meters)
reading 100 89 100.9 102.00
Spread 4 2 7.0 7.20
[ sit
[] sand
O A (] pebbles
[] cobblestones
[] B
M c
7. An element having a long half-life that can be
£l o used for radioactive dating of rocks is
M thorium-14
[] strontium-87
[(] carbon-14
(] protactinium-234

64




8.

Which statement about earthquake waves best
supports the inference that the Earth's outer
core is liquid?

[] The velocity of earthquake waves increases

as the distance from an epicenter increases.

[] Shear waves travel only through solids.

[] Compressional waves travel faster than
shear waves.

[] Thedifference in arrivai times for compres-
sional and shear waves increases as the
distance from an epicenter increases.

Elongated epidermal cells present in the roots
of plants function in the process of

[] absorption.
[J wphotosynthesis.
[] reproduction.

[] transpiration.

a8

—

10. The figure below shows three of a series of

1

metabolic reactions occurring in cells. Where,
in the sequence, would you expect NADP to be
reduced as the reaction proceeds?

A SERIES OF CELLULAR METABOLIC REACTIONS

©-o-cp

C ——O0O

H\C/ \c/”
ANIRVAC

1

H,COH
zl
(|3=0
H=C = OH

H—d —OH
nb—o-(®)
reaction 1
reaction 2
reaction 3

reaction 1 and also reaction 3

OoCcOo0ao

reaction 1, reaction 2, and also reaction 3



Q

ERIC

Aruitoxt provided by Eic:

11.

According to the table below, low levels of car-
bon monoxide in inhaled air cause SIGNIFI-
CANTLY reduced oxygen levels in the area(s)
labeled
A Diagram of a Capillary in a Human Lung
Hypothetical Data Based on the Above Diagram
_Daia Substznos  Substance Substance Effocts of
Set Transferred  Transferred Formed in 2 Transier in
FromXtoY FromYtoX Lung on
3lood
In Pulmonary
Vains
f co, o, oxyhemogiobin  oxygen con-
oentration
Buw
1l CO, o, cabamino- Oxyw con-
hemoglobin osntraiion
is down
U] o, co, oxyhemogiobin  carbon dioxide
concentr ation
is down
v 0, CO, carbamno- carbon dioxide
hemogiobin concentration
s 1p
J Xonly.
1 Zonly.
[J XandY.
[] Xandz

50

12.

13.

A CORRECT interpretation of the diagram be-
low is that a higher

Feedback Reguilation of Pituitary and Thyroid Gland Secretions

pituitary gland
(R)

thyroxin
Q)

TSH
(S)

thyroid gland
thyroxin (T)
(controls the rate
of metabolism in
cells)

metabolic rate in cells induces T to pro-
duce more Q.

metabolic rate in cells induces T to pro-
duce less Q.

level of Q induces R to produce more S.

g O Od

iavel of Q induces R to produce less S.

if the cells in the meristematic region of a root
tip are observed under a light microscope, it is
possible to determine the stage of mitosis of
each cell when the material was prepared.

Features which enable this to be determined in-
clude all of the following EXCEPT

[J the presence or absence of centrioles in
the cell.

the presence of a nuclear membrane and
nucleoius.

]

[J the arrangement of any chromosomes vis-
ible.

[] whether or not any distinct chremosomes

are visible.



14.

15.

16.

In a certain species of animals, black fur (B) is
dominant and white fur (b) is recessive. The
percentage of white animals (bb) is 36 per-
cent. According to the Hardy-Weinberg Princi-
ple, the percentage of heterozygous black ani-
mals would be

24%
48%
16%

36%

Ogogog

64%

Without knowing the common names of Poa
pratensis, Poa annua, and Poa aulumnalts, you
know that these organisms are in the same

] class.
] family.
[ genus.
[ order.

Which of the following best represents the prin-
ciple that ontogeny recapituiates phylogeny?

the similarity of human and bird embryos
at early stages of development

O

the passing of inherited characteristics from
one generation to the next

O

the similarity of adult organisms sharing a
common ancestor

L]

the classification of organisms into king-
doms, phyla, classes, and orders

17.

18.

—

The Periodic Table, based on an octet pattern,
lead Mendeleev to predict the existence of an
element which he referred to as eka-silicon.
This element is now known as

sodium.
galiium.

germanium.

O o o o

neptunium.

Within a family in the periodic table, why is the
metal with the lowest ionization eriergy usually
the orie with the highest atomic number?

[] Larger atoms are less likely to be spheri-
cal.

[] Larger atoms are less likely to pack close
together.

[] Tne heaviest particles have the greatest
kinetic energies.

[[] The distance between the nucleus and the
outer electrons is greatest for the heaviest
atoms,



19.

20.

An operating lead storage battery involves the
two half-reactions listed below. When a lead
storage battery is discharged,

PbO2(s) + 8042'(aq) +4H'(ag) + 20 —>
PbS04(s) + 2H,0()

(]

E'=+168V

PbSO4(s) + 26" —> Pbi(s) + 5042 (aq)
0
E = -036V

[] lead(IV) oxide is consumed.
[} lead is produced.
[ lead(ll) sulfate is consumed.

[] sulfuric acid concentration increases.

Which type of reaction is represented by the
equation below?

CeH,p0g ———> 2C,H;OH + 2CQ,

[] saponification

[J fermentation

[] esterification

[] polymerization
6

21.

22.

—

A student prepared a soluticn of acidified
SnCl,(aq) and then titrated this solution with
KMnO,(aq). The student's data were recorded
as shown in the table below. In order to cal-
culate correctly the concentration of MnO; (aq),
in addition to the balanced chemical equation,
one would use

I concentration of SnCl, (aq) 0.0790 molll
Il. volume of SnCl, (aq) solution prepared 100.0 mL
11i. volume of acid added to SnCl, (aq) 30mL
IV. volume of SnCi, (aq) solution used in 10.0mL
the titration
V. volume of KMnO, {aq) soluton used in 12.8mbL
the titration
] & I,and V.
(] ILIv,and V.
[ L0, 1v,and V. -
] 0,01V, and V.

In an electrochemical cell with zinc and lead as
electrodes, 3.0 A are generated for 6.0 h. The
mass lost at the anode is

] 14 x10%g
] 88 x10'g
] 44 x10'g

[J 22x10"g



' N

23. By what factor would the concentration of hydro- 925 When a number of forces are applied to an ob-
° gen (hydronium) ions be decreased if the pH of ject, the acceleration produced is
a solution changed from 2.0 to 4.0?
g 2
e [] equal to the numerical sum of the forces
® acting on the object.
O s
[ 2o
[[] equal tothe unbalanced force acting onthe
1 .
e D 00 object.
[] directly proportinnal to the mass of the ob-
® ject.
24. Anideal gas is compressed at constant temper-
ature from 1.0 atm to 2.0 atm. What happens
to the number of molecular collisions and to the
o average momentum per collision with the walls [] directly proportional to the unbalanced force
iner?
of the confainer? acting on the object.
Number of Average Momentum [[] directly proportional to the product of the
e Coflisions per Callision
mass and the unbalanced force on the ob-
A increases stays the same )
B increases increases ject.
C decreasss stays the same
D stays the same stays tha same
o
O A
L] [ B
¢
O Db
o

)




26.

A car is about to turn an unbanked corner of
radius r, as shown, at constant speed v. Inside
the car are two balloons. The lighter balloon
is filled with a gas less dense than air and fas-
tened by a string to the floor. The heavier bal-
loon is filled with a gas more dense than air and
hung by a string from the ceiling. Both balloons
are located in the middle of the car when the
car travels in a straight line. The balloons are
free to swing right or left within the car.

when the car is at point P on the curve,

Center line of road

[] both bailoons are in the middle of the car.

(] both balloons lean towarc the inside of the
curve.

[] both balloons lean toward the outside of
the curve.

[] the lighter balloon leans toward the inside
of the curve while the heavier balloon leans
toward the outside.

[] the heavier balloon leans toward the inside

of the curve while the lirhter balloon leans
toward the outside.

a0

27.

The conclusion from the Millikan oil drop exper-

iment was that

[ the rnass to charge ratio of the electrons

is very small.
[J there exists a smallest electric charge.
[J the electron has a negative charge.
[J the proton has a positive charge.

[] the speed of the electrons is very great.



28.

The diagram below illustrates a straight wire
conductor situated between the poles of a per-
manent magnet. The poles of the magnet are
in the plane of the page, and the wire is per-
pendicular to the plane of the page. The wire
is carrying an electron flow away from you into
the plane of the page as indicated by the cross.

The direction of the magnetic force on the wire
is

N ® s

—

E the same as the electron flow

O O o o o
o

29.

30.

A student knows the specific heat capacity of
water from previous experiments. During the
laboratory determination of the specific heat ca-
pacity of a metal by the method of mixtures, the
student measures the following:

1. the mass of cold water in a cup

2. the initial and final temperature of the water
in the cup

3. the mass of the metal

What addi