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20,000 items have been collected The purpose of this actrvrty is two—fold

: ' X
i .
] .
( o " THE OBJECTIVE-ITEM BANK; WHAT IS IT?
. ;

| .

? BACKGROUND

L : _Ever since the first workshop in 1968, the project has .been amassing behavioral objectives and ‘

: .- associated test items for ultimate storage in an objective item bank More than 5,000 objectrves and

}~ ‘ I. To put at the disposal of teachers a comprehensrve fund of behavroral objectives to assist them in
: - desrgnmg individualized learning programs fo: their students.

R To serve teachers with a large supply of qualrty multiple choice test |tems mtended to measure how
3 . far these objectives have been met by their students,

: ORGANIZATION OF THE BANK .

-

. »’ N .
e e T T O S S

The bank is orgamzed mto 16 sectors defmed by all combmatrons of 4 subject areas and 4 grade levels °
 (see grid below).. ' '

t:

(- ‘ |
\ }
: !
- |
;
: !
Subject Area——— b
\,‘”__,,/ L . X_' !
LA MA S§ sc .
T2 Ll o1e
2 (21 | 22| 23| 24|
.o . 3 st | 32| 33| 34 et
4 |ar | 2| 43| a4 S
.\\‘ -
'YLA = Language Arts ' 1= pn‘man}

MA = Math : _ . 2 = intermediate

. SS = Social Studies o : ' , 3 = junior high

C  sc = science - - | 4 = high schoc
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INTRODUCTION \
OF | |
POSSIBLE USES

~

Unfortuna“t'ely, the Objecfive-i&em Bank is (_;ften‘ viewed mainly.as a source of test items. Although
this'is an important function, its greatest potential impact lies not in the availability of a multitude of
test items, but rather in the ability of these items to measure carefully selected educational goals.

The almost frenetic search for test items on the part of some cducators has been spurred by the
current emphasis on measurement. Some educaiors have become so enamored with measurement that
they seem more interested in obtaining a numerical index than examining what they are really trying
to measure. Further, it is not unusual for teachers to speak about a child obtaining a score of 95% on a .
particular test. Frequently, they encounter considerable difficulty in interpreting the real meaning of
a score and are content to just accept its numeral value. A much more important (iuestion would seem
to be: What are our goals of measurement? Unless we can answer this question precisely, the only
real purpose that testing serves is to gather data concerning pupils to facilitate the marking of report
cards. This is not to say that this function is not legitimate — it is rather to say that such a view of
measurement is much too constricting. The goal of measurement should be to provide feedback both
to the teacher and the child regarding the success or failure of the learning experiences in realizing
specifically stated objectives. )

One of the main strengths of the EIl Objective and Item Bank is that all the items are directly tied
to specifically stated objectives. Each group of items is designed to measure a specific objective and
therefore provides the means whereby the teacher can obtain feedback on the success of the educa-
tional program. ‘

It is disheartening to observe so many districts attacking the complex problem of curriculum -
development independently. One cannot help reflecting on the mammoth duplication of efforts in-
volved. The Objective-item Bank offers:a possible alternative to this duplication. Utilizing its resources,
the curriculum committes is provided with some point of departure. The efforts of three hundred
teachers participating in the Svaluation Project’s workshops and the thoughts of forty districts can be
evaluated and utilized. Thisis not to suggest thatany set of objectives should be viewed as the *“‘answer”
to an individual district’s curricular problem but rather the efforts of others offer a convenient point of
departure and may serve to stimulate diverse opinions about the direction of curricular thrust within
the individual district. The words of Sir Isaac Newton seem appropriate; “If | have seen further, it is by
standing upon the shoulder of gaints.” The efforts of others, whether we'cons_idgr them giant-like or
pygmyish, do offer a threshold to view the immense, complicated problem of curricular development
in.better perspective. :

The title of an article in a recent educational journal, “If You’re Not Sure Where You're Going,
You're Liable to End up Someplace Else,”>succinctly describes a continuing dilemma in our educa-
tional system. The vagueness of our goals often promotes the idea that “anything goes.” Without a
guiding beacon many classrooms become activity centered rather than goal orientated. One educator
recently compared the all-too-typical classroom with Henry Ford’s observation concerning history.
He defined history as, “One damned thing after another.” Is this true of the succession of activities

i
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within our classrooms? Does the teacher really knowNthe educational purpose of each activity? Perhaps,
even more |mportdntly, do the children know the ::zrpose" .

The Objective-ltem Bdnk offers a mechanism to assist teachers in stating more specifically the
goals of their instructional program and further prowdes the means to determine the extent to which
~ the objectives are accomplished. The specnflcatlpn of goals assists the teacher in discovering whether
favored activities advance learning, or are merely time fillers; whether they get the “materials” across,
or are merely perfunctory exercises. , ,

Much discussion has been devoted to the topicof ““why individualized instruction?” and occasionally
some dialogue has even centered on the “how”. But an even more basic question is one that is.often
ignored: “Individualize what?” _ _ '

Many school districts mention their individualized programs in reading or mathematics. What is
individualized within these programs? Are certain skills definitely identifie’? Is the p{actice of pre-
testing to determine the child’s level of proficiency when he enters the program a guideline?

The Objective-Item Bank has two potential contributions to make to all school districts embarking
cn or presently engaged in ihdivid_ualized instruction'programs. These contributionsare: 1. A group of
well specified objectives which could form the “what” of the program. 2. A set &f items designed to

provide information on the degree of mastery of the objective.
. . A 2
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SUMMARY

The Objective-Item Bank has four main potential uses.

A. It provides an initial starting point for curriculum developmcat. The existence of many objectives

avoids the necessity of each district duplicating the efforts of another. The task of the curriculum
committee becomes one of selecting and/or rejecting objectives from the Objective-ltem Bank
and then supplementing them with objectives developed at the local level. Past-participants of the
Evaluation Project workshops would be valuable resource people in tis endeavor. '

=

_It ‘provides the instrumentation for program evaluation. The selection of items froin those
objectives representative of the main emphases of the local district provides the framework for
the evaluation of the stated goals.

It provides the means whereby the teacher can become more aqixte_ly aware of that which he is
seeking to have occur’in his classroom and that which he will accept as evidence of its occurrence.
Hopefully, as teachers become more aware of their goals, they will share these objectives with
children and let the pupils become acutely aware of that which is expected of them, ergo allowing
- them to seek their own modality of instruction for the realization of the stated goals. A

‘

It provides the nugleus of an individualized instruction program.

e .

. 1. A major obstacle to the institution of effective programs in individualized instruction is ﬁhe
omission of pre-testing. Since each objective in the Bank is accompanied by at least severﬁl\
items, the overcoming of the above mentioned obstacle should be expedited.

2. The suggested activities could be designed by the local- district to acciﬁgbany the stated:
objectiires and these two components couls, become part of an independent study program
geared to pupil interest and choice. Mastery of the selected objective could be measured by the
iteméi'accompanying' the objective. | ' ‘
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NOTES TO USERS:

t

Kl - .

“Even- though the wojectives and test questnms mcluded hue have undergone numerous edntmgs
and proof readmgs, it is likely that a small number of errors stnll exist.

If any user reports an error (an incorrect answer, a misspelled word, etc.), the staff will be pleased
to compile an errata sheet and make the necessary ‘corrections for all subsequent printings.

In addition:

4
¢
*

1. The number immediately after the statement of each objective represents the number of items
measuring attainment of that objective.

A}

2. The 1BM 407 we used does not print all characters exactly asthey appear on a typewriter; 't_hus;

% is actually (
O is actually )

0 is actually 7 or! ' )
apostrophes cannot be printed '
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- ( . . THE STUDENT WILL EXHIBIT HI$ ABILITY 70 EVALUATE. DEFINITIONS e 202
" USED IN THE LAB.BY INDICATING THE ACTUAL MEANING. R

If we use the surface of the earth as our frame of reference. . 4400583 . -
'in motion considerstions, then the horizontal "straight line" . ‘ ;
motion parallel to the earth's surface as. ueed in’ our lab ex-

periments means:

. a. actually a curve everywhere parallel to the earth's aurface. : o "
. b. a straight line extending tangent to the earth's. surfnce out
into space. R
*c. in actual practice the horizont.nl straight line motion is'so - S
- short that either choice a or b will fit the meaning.. T L
d. we must use the mathematical definition of a straight line. - . R
‘e« the sarth is not a satisfuctory frame of reference to use in o _"
\ lab experiments. o .

C
n

j . L o -

' Source: l’roject m;i'cs, che 346, DPe The o




N ‘ THE S'I‘UDEN'I' HILL IDENTIFY. FROM A LIST OF D’IFFERENT METRIC UNI'I‘S
THOSE THAT ARE EQUAL IN VALUE BY SELECTIIG THE UNIT OF MEASURE-
" - * MENT THAT IS NOT EQUAL TO THE O'I‘ e

i . . - . » 5 /\ . " | = | o ,
. C ¥

‘ \ . I-II[:. . K .

. : S, . Y e G

o . * - Which of the following is NOT equal to the others?

a. 0.0087 g.

”, .« . , % be BeT x 10-3 g L ,: - e -
| *c, 8.7 x10 mg., : N o

C_ o 4 8. x 1070 ke

,;if', " . e. 8.7 x 10 ml. of water o~ /
shadd L 4 . o B v . . s ?‘ N . ) ’ . ’ i: ,

“Which of the following is. NOT equal-to'the ,Othel'ﬂ?_'f"éi‘;."'b;
a .1.5_ _ |
*b, 75 x 10 g , %

e LBe |
d. 1. 330 x 0> ng. | "
e 1.33x1 3Kg.

&
-

. 'whicn of the following sre equal? 1. 1.37 L. 2. 1.37 x 10° =5
o3, 1, j7x103 e Ao 137 m. 5. 1,37 x 10°% 1,

a. 1ea2 " e _ a o
%, 2&4 ' o e
. Ce 2' 3 and 5 ) ’ ‘ ; ¢
’ ' de L &5 .
e. none of them

!:"1.'

{
<i§}": o BRI

Source: Lab Msnual Appendix |
. - ‘. .

LA00329

4400328
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(s " THE STUDENT WILL SHOW HIS ABILITY TO COMPREHEND THE EFFECTS OF -
"SCALING™ THINGS LARGER OR SMALLER BY PREDICTING OUTCOMES WHEN

.7 \:. . SCALE CHANGES ARE MADE FOR LIVING ORGANISMS AND REAL OBJECTS.

. ! If all the linear dimensions of an office safe were to be made
' three times larger, its weight would increase by a factor of: .

i ~ . - . \ Q)
a. l.7 times '
. be 3.0 times !
c. 6.0 times
d. 9.0 times
*e, 27 times
s . . . f . . ) ! . )

If a gorllla such as "King Kong" of the movies was to be 50 feet
tall (ten times normal) and was scaled up equally in each linear
dimension, to attain his normal strength to weight ratio his bone

- and muscle cross section diameters will have to be:

( 4 éo
.\ Qb.
." ‘. \C.

' ot da
’ ’ : eo

If each dimen31on of an aquarium is ‘exacily doubled, its capacity
1n gallons will increase by a factor of; _

a.

b.

° Co

. d.
*e,

10 times more' o
32 'times more"
¥ 61;. times more
Joo times more .
1000 tlme? more

-

2 times .
3 times

4 times
6 times
8 times .

183
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Two similar warm blooded, fur bearing animals of equal strength
to weight. ratio are found to be in a ratio of 2, to 1 as far as
weight iy concerned. The approximate ratio of their heights
would be closest to: ' B
—— . o ‘ ,

. 8s 2tol : -

 %b.. 3tol ' i

Ce 4 toO 1l - . - s

s .do ‘8to l ) o

e, 24 tol

THE; STUDENT WILL EXHIBIT HIS ABILITY TO APPLY-THE CONCEPT OF
NEAREST ORDER OF MAGNITUDE ESTIMATION BY ESTIMATING ORDER OF
MAGNITUDE IN A UNIQUE SITUATION. '

Estimate, to the nearest order of nqgnitixde, the number of ping=
pong balls it would take to fill the physico lab if all the

furniture were removed. A

ar 103 Balls
b. 10”.balls
sc, 107 balls .
dy 10 balls
e.. 101 balls

Ans. is for room 205-Maine Eub—Smller 1lsb 106

(Note:
possible)

Estimite, to the nearest order of magnitude, - ‘the number of basket
“balls it would take to £i11 the phvsics lab if all the rurniture
- were removed,

8. 10° - v
b, 10° o S
I | o

. d.'oqu- ’ o
. 1010 .- | o |
~ (Note: Small lab could be 19 balls,)

~

)

4400550

196

1400572

1400573
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("~ - THE STUDENT WILL BE ABLE TO SHOW HIS COMPREHENSION OF THE CON- 198
| | CEPTS OF A "FRAME OF REFERENCE" BY SELECTING THE OVERALL DE-
| SCRIPTION FROM A GROUP OF IDEAS PRESENTED.

A "frame of reference" is: | - - LWLOO575

a. a rigid, 3-dimensional frame fastened to the lab table.

b. using the speed of light as the speed limit of the universe.
‘#c., a point o reference from which motion comparisons are made.
~de ‘kecping in mipnd that everything seems to be in motion:

- -
i o e kit e G e
A TN A D e R RS L€ b s, T L v 2 e

$

’

A "frame of reference” can best be described as: ,\ 4400576

A i e MR

" a. always°being motionless ' S -
" be the sun o . k‘
Ces the earth
d. being motionless or moving at constant. velocity
. *e, ;| being motionless, or moving at uniform velocity, or moving
( _ . - under uniform scceleration.

| : PSSC_Physics Part 3
Source PSSC sics al 2‘,

. THE S'l‘UDBiT WILL APPLY HIS UNDERSTANDIIB OF DATA MEASUREMENT BY 76 .
_COR.RECTLY DETERMINING PROPER UNCERTAINTY IN HEASUREHENTS. )

————
—_—

— e
<
—_——
. —_—

¢

A student records the temperature of a beaker of water as 71.236 £ . LLOO0185
2% C. The thermometer is calibrated in 1° intervals. This temper- =
ature reading is not correct because :

'
s

a. the uncertamty is too large.

b. the uncertainty is too small.

%*c, the reading has too many figures.

d. the reading has too few f:.gures. a
" e. of some other reason.




‘In a nenpapér nrt;iéle on population, the poi:mlition of Illinois o 41,00186
‘was given as 13,L486,500 people. The probable uncertainty in this B
number is . A : .

8¢

b.

-

de

S S .

8885,

e+
S
-

.’USIIG BASIC IMTH!HATIC CQIPU'I‘ATIONS, THE STUDENT WILL DEHONSTRATL 7
UNDERSTANDING:OF THE ABSOLUTE UNCERTAINTY IN A DERIVED QUANTITY .
BY IDENTIFYING ‘I‘HE HMBII or uucmnm IN H!PUTH!.TIC SITUA‘I'IONS. '

In a given football game the star half back mede the following LLOOLE7 '

carries. 4 yards, 1) yards, =2_yards, 26 yards, 6 yards, and } S S
yards. Assuming there is an uncertainty of & 4 yard, the best. : .
measure of t.his player's production is , ’ @ .

Qe+ 50 F i‘ yu'ds
be 50 £ 2 yards o '
\ ®c, 503 yu'dn - N v ) ' -
, de 50 2 2; . : )
_  ee none {ho ubove

‘ | . . | = . . . . o i/
You wish to determine the gio mileage on your ﬁeu car. You drive - M00188‘ B

300.0 £ o1 miles and use 20,0 ¢ .l gallono of gn. The best repre- - ..
sent.at.ion ot your gao milelge is : S AN

. - 8. 15.0 4 .2 mi/gal C R
.- ' be 15 b 4 1 -1/8‘4. , -t ) T @ ..

i . ce 15.00 % .01 mi/gal SR : :
*d, 15,00 ¢ .08 mi/gal
e e. 15,00 & .1 mi 8‘1

..,'
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( . THE STUDENT WILL BE ABLE TO SHOW HIS UNDERSTANDING OF THE UN- 250
CERTAINTY OF A DERIVED QUANTITY BY SOLVING PROBLEMS INVOLVING - T
'~ MULTIPLICATION AND/OR DIVISION, AND INDICATING THE UNCERTAINTY, N
= . . ’ o -t E BN
A rock has a mass of 36.35 £ 0,0lg and‘m‘:cupies 15.6 & 0.2 ml. 4400665 '
The density of the rock showing uncertainty is . ’ ;
*a, 2.0 £ 0.02 g/ml
"~ bs 2430 ¢ 0.2 g/ml - - .
.. Ce 2,30 £ 0.5 g/ml . T _ S j
de. 2,30 £ 0.05 g/ml :
e. none of these ,
A gas shows a pressure of 2.45 & 0.01 atmospheres in a container - 4400666 !
volume is 10.0 & 0.5& » PV for the gas including uncertainty is : . b
_ a0 24.5 % 0.54 v : ¥ - ,
be 245 £ 0.74 | . , A - ;
(e 2u5%1.04 ‘ \ | R
. i *d. 21“5 4 1.21 | . . 3 L 5 . . . t
e 245 £ 150 | ‘ | | 1
* Source:  Raytheun Chemistry, Pe 15-16-0 £l o i
s ' THE STUDENT WILL BE ABLE TO DEMONSTRATE HIC KNOWLEDGE OF THE - 250 N
R ‘ RELATIONSHIP OF UNCERTAINTY TO DIVISIONS ON A MEASURING DEVICE . : T
SRR ' . BY STATING THE VALUE OF UNCERTAINTY INHERENT IN VARIOUS DEVICES
-OF MEASUEEHENT GIVEN THE SIZE OF THE DIVISIONS. v
A 100 nl gradusted cylinder is marked in 2 nl divisions. Which 1400667
iy value is t.he best value for uncertainty of me.surement. o
I K 2 o
a. % 0.1 ml | - | ;
I N b +0.5nl | . S
5 ’ . ’ d. t 105 ml- ) : *
s % 2,0ml .




A 50 nl gas buret is found to have ‘an uncertni.nt.y of measuroment
of £ 0.5 ml, The buret. is marked in diviaiona of :

a O.5ml .

*b, 1.0ml . - .

c 2.0ml | o | i v
‘de 2.5m1 o o o
.4eo 5.0 ml1 L ’ :

Source: Raytheon Chemistry, p. 13.

_THE STUDENT CAN -SHOW HIS UNDERSTANDING OF THE METRIC SYSTEM BY
FINDING THE LINEAR MEASUREMENTS OF A GIVEN RECTANGLE, )

Direct.ions: Use a metric rule t.o'n'u\iro' the rectangle below and
“identify the dimensions asked for in the follouing

. quoot.iona.

The, length in ci# of the above rectangle is

’ *a, 5 » ] . ., d .
b. 50 ) . L T
Ce 5m ) : ' . N ’ . —
@, m ’ * . 'f‘_";_u.._.

’ A )
The width in mm, of t.he ubove roctan;lo is _
] .o 21 o, o oo - - ‘ ’

" be .23 . o ' ' '

Ce 2.1 S ' p":'ﬁ‘. . . . . R

100668

166

LLOOLB2
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MODELS AND PROBLEM SOLVING




12

GIVEN Tili NIKCESSARY INFORMATION, THE STUDENT WILL APPLY HIS
UNDERSTANDING OF THE FACTOR LABEL METHOD OF PROBLEM SOLVJING
BY CORRECTLY SETTING UP:A PROBLEM USING THE METHOD. '

‘Given: 1 Kg = 2.2°1bs., 1 Kg = 1000g.,
1 ton = 2000 lbs., 1 mole of Na = 23g of Na,
1 mole contains 6 x 1023 Na atoms:

How many Na atoms in 5 tons of Nametal? (Give the correct set
up - use factor label method, Do not work the problems. )

-~

. ON THE BASIS OF GIVEN ASSUMPTIONS, THE STUDENT WILL ANALYZE A -
SCIENTIFIC MODEL BY SELECTING THE PRDPERTIES THE MODEL WILL
EXHIBIT.

o

Assume a model for a gas in which the molecules are attached
" to each other by infinitely long elastic bonds. The gas then
behaves like a piece of foam rubber. That is, when pressure
is exerted the gas contracts and when pressure is removed the
gas expends. Which of the following properties would NOT ex-

pect this gas to exhibit?

+  @ae The gns.will contract on cooling,
b, The gas will expand on heating.
ce Increase pressure when more gas is added.
d. Expand to fill a container, :
*e. Contract on cooling to form a liquid. -

Y

5

There is an empirical (theoretical) expression of the behavior
of gases at normsl conditions, it is called the ideal gas law.
'This law uses the perticle model of gases with the following
assumptions: ‘ .

a. The particles heve negligible size when conpered to the space
around them.

4400154

7

L4o0171 -

4,4,00172

b. The particles do not lose energy on collision with other parti- '

cles or the container, dgl
. #*c, The particles have negligible-ettrsctionstor esch other.




- nin ¥ e s e o o
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&

Source: Raytheon--Chemistry, p. 1 and 2.

13

" Using these assumptiops, a mathematical expression has been de- | 4400173

rived that does describe the behavior of gases at normal con-
ditions. In each of the following indicate by letter which
assumption or assumptions accounts for the property of a gas
given, Let letter d mean both a and b and letter e mean both
b and c.

e Under normal conditions a gas will not condense to a liquid.

_a Gases are easily condensed.

_8_ The volume of a mole of any gas is the same under the same
conditions, -

& A balloon will stay inflated indeflnltely if no gas leaks out.
A gas will not settle in a container.
A gas will expand to fill the container.

N
c

THE STUDENT SHALL BE ABLE TO RECALL THE BASIC ACTIVITIES OF ' 2L

' SCIENCE AND STATE THEM IN LOGICAL ORDER..

The ‘scientist wills S ~ 4400658

l. communicate his Tindings to others

2. gather information by observations

3. search for iregularities
L. question the regularities

The logical order in which the scientist will perform these

activities is:

- 8e by 24 3,1

*b. 2, 3, 4,1 !

CCe 3y-by 2y 1 (
d. 4, 3,2, 1" )
e. 24 4y 3, 1~ .

e b R S ek

AT e




' THE STUDENT WILL EXHIBIT HIS ABILITY TO EVALUATE GOOD THEORY 210
* CHARACTERISTICS BY IDENTIFYING NON-VALID STATEMENTS. :

1)

4400593

i

Below are some characteristics t.hat.'can be applied to a theory.
- Select the one that is the least valid. A theory: - .

should summarize and not conflict with a body of tested in- .
formation.’ ' §
¥b. should not deal with facts, but only allow for prediction oo - P
"7 of outcomes, > : .
ce should permit predict:lons of new observations made naturally

or arranged in the laborzatory. , _. -

. QB
o

d. should be consistent with other theories.
e. 1is easier to formulate from many facts than from very few.

~

Source:

ProJect'.ﬂPMoico.“” ch, 8.19,: p; 113.

THE STUDENT SHOULD BE ABLE TO DISTINGUISH BETWEEN OBSERVATION AND 242
INTERPRETATION BY IDENTIFYIIG STATEMENTS AS ONE OR THE OTHER. :

»

Identify the statonent below which is not a valid observation,
. but en interpretation in describing a bum:l.ng candle.

8e
. be

Co.

*d,
(-

The camnile
The candle
The candle

- The candle

The candle

is translucent.
is cylinderical.
flame is hot.

consumes oxygen,
flame is yellow.

Identify the interpretltion frolrthe stltalento below uhich
deocribeo L] girl walking in t.he school corridor.

8o
b
Ce
d.
‘e,

Smreray

The girl is approxmuly 5 tt. toll
The girl is wearing a brovm dress.

The girl is walking with a boys :
The girl hag blond hair., -
The girl has a bonutzful Iuce.

WMhQM”‘.S’-I' e " Ny

’ -1.1.90653'
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THE STUDENT WILL BE ABLE TO ANALYZE A LIST OF OBSERVATIONS BYA

IDENTIFYING REGULARITIES WHICH ARE PRESENT,

fr

Hegare all familiar with bicycles.
m which you will pick the statement which is not a regularity.

‘a. all bicycles have two wheels

b. all bicycles have a steering mechanism
c. all bicycles are made mainly of metal

*d, all bicycles hsve one seat
e. all bicycles will go foreward

P

Listed below are statements

There is one regularity among the description items listed below

for soft drinks.

a. bottles
*b, liquid

.ce flavor

'd. size

é. carbonated

e

Source: _ngtheon-eChemiét ’. Pe 3=l

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO DRAW INFERENCES FROM

FACTS BY SELECTING STATEMENTS THAT ARE SUFFORTIVE OF A GIVEN

BODY OF INFORMATION,'

Qk

A small boy from rural Indin. while on a sight-seeing trip to the 4400189

3

UeSeAe, becomes locked in a supermarket for a long holiday week-
end. Realizing his dilemma, he begins to search for food. To
avoid collecting useleas items the boy made a list. .

Things to eat
! o . corn flakes
' ' raisins

"o milk
vanilla. ice crelm

‘coffee

Things not to eat
vinegar

ammonia

EEE R NP AW L

243

NI

v

L40065L

e Batb sim e i AN g . . "
- o “"“‘"“"J“""‘"-‘fM«'ﬁ»q:..ﬁgﬁ,’.\“;‘;“,g_‘;_"

ara :m.v»‘\nu

4400655 .

78

2




On his next trip through the store he took 16 lbs, of detergent
which was to last him the rest of the weekend. Therefore, the
boy made the following conclusion: Things that are good to .eat

+ . ’ LT :
a. are cold ' . ot
L. are light in color ‘ : W ,
¢ have strong odors . ' : . “

d‘ are solid
#e” come in boxes

i

~ Observe the following table. _ B 4400190
Solubility Color Change ‘
Gas Color in Water in Litmug
chlorine greenish- low o rkme '
' yellow . _

nitrogen reddish-  low . none : - ‘ .
dioxide  brown = , o R by

" ammonia  colorless high L red =9 blue . |
Wdrogep colorless low : ' none _ : - 4( .‘)
hydrogen colorless = high T " bluepred

chloride : c .

- nitric - colorless low none
oxide ' ’ .

oxygen . colorless - low | - none .

"An unkno\m gas is yellow in color und ‘changes tho color of lituus
from red to blue, 'l'ho unknown gas most probably has

. B high solubility because it is colored.
*b, high solubility because it chhea the color of litmus.
¢, low solubility because it is colored.
d. low solubility because it changes the color of~ litmua. o .
- € no basis for Judgement. A R .

'GIVEN A DESCRIPTION OF AN EXPERIMENT AND A SET OF HYPOTHESES =~ - 87
CORRELATED TO IT, THE STUDENT WILL APPLY THAT INPORMATION BY
SELECTING THE WOST APPROPRIATE VERIFYING PROCEDUEE,

'L
a,
a,
9,
‘1
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; t
( ' Directions:  Dry gases X and Y are introduced into a flask and \ -
~ ' ' the flask sealed. After 3 seconds, # of the X cannot . - ' '
be detected. Usirg only this infomation, consider
each hypothesis below. For each hypothesis, select
which experiment will give & positive test of the
hypothesis.. .
4 y , : \
Hypothesm. X & Y are in equilibrium with gaseous XY (x +Y "9XY) 4L4,00206
Which experiment would you use? - . R
, 8. add a catalyst, . . : :
be increase temperature . S
c. wait 3 more seconds and test for X again ‘ ’ '
*d, add more Y-
., ee add more X .
» . . '&: . . ‘ . v L _; ' B "’,,ﬂ
0 Hypothesis: X decomposes as in radloactive decay. Which ex<- 4400207 -

_\periment would you use?

a. Add catalyst
( o " be Increase temperature
R *c, Wait 3 more seconds and test for X agun
yofe de Add more Y C
€o Add more X

t

Hypothesis: X reacts with the flask. Which experiment would - LLO0208 ,
you use? ST - :
E a. Add a catalyst . - = ° -
{*’ . b. Increase temperature . !
- Ce Wait 3 more seconds and test for X again

de Add more ¥
#e, Add more X

v . .

SoE " THE STUDENT WILL BE ABLE TO ANALYZE EXPERIMENTAL INFORHATION BY .91
I S SELECTING THE ROPER ASSUNPTION THAT WAS MADE. H

N




An exper:unenter attenpted to determine the value of the equilib-
rium constant for the following system.

Naa) * Hag) T2 Mi(gg) = (s0)
(Blue)(Yellow) (Green)

By using a large excess of A( 2q) the experimenter'assumed.that all.
 of the B(. ) was consumed and therefore was able to know the con-
centration of AB( q) in the standard tube., The other. trials were

o compared to this standard tube and the concontution of AB( aq)

determined by ratio.

made by this experimenter?

e

!: o ' . -‘.
T b,
Ce

ey e

o e g e

v .
I
Z g

-

" B
b.
Ce

*d,

Dirgctiohs:

’do"

A

What implicit assumption was incorre cty

B~ was not completely consumed in the standard tube,

+2

was used in excess in the standard tube.
The concentration of AB( ) ua ‘constant in the standard tube.

The color is dus only to the concentntion of AB( ) in the

standard tube, ..

The éon(:entration of AB
+2

Maq)

mm o
gas meas tube )
celsius '
grams

ml

Zlq) vn:ies with the concentration of

THE STUDENT WILL ANALYZE A SERIES OF RELATIONSHIPS BY SELECTING
‘THE WORD OR WORDS THAT CORRECTLY COMPLETES THE GIVEN ANALOGY.

Fill in the blanks.

p | Graduste is to liters as balance is to .

4400216

145

| 1400385

o~
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Aluminum is to copper chloride as copper is to .
a, iron' '

b. copper sulfate -

C. mercury o

d. sodium chloride

*e, silver nitrate -

Ld

-~

If there is & pressure increase with the volume unchanged, then
there must be ‘temperature __ - o« 7 : '
*a, increase

b, decrease

Ge remain same

d. celsius

.e, degrees

Mass is to.grams as volume is to. .

"
*a, ml .

be mm- . . ~

.Co feet -

de cm

e. none of these

If a gas sample is in a cylinder with .a'_moveable piston and
- it is heated there will be an increase in . .

*a, liters

"be pressure

" Ce - grams

de mm .

es balance - ' |

Ice is to degrees celsius as volumé -~ is to mm of Hg.

- %ae ml
b. remaining same

"Ce decrease
de increase
ee no effect

1400387

-7 400390

O
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Grams = mass per

ﬂ.

8

*b,

Ce

d,

- O_o

o -

*ga,
. b,
Ce
d.

mm is to meter as coamic rays are to

A
b.

. e,
d.

Ce

mm
vOolune .
molar mass

balanc

cm .

Moles =

L
- Mole

actual mass
Moles/g
Liter

- none of these

xrays
cathode rays
visible rays

‘none of above’

radio waves

o




( ~ THE STUDENT CAN THINK DEDUCTIVELY BY SHOMWING THAT ncrs AND

4

21

UNKNOWNS CAN BE RECOGNIZED,

o ball weighs 0.5 g

Each red ball weighs 1 gram.

/
\

" There are six balls weighing six grams, only four of
which are red.

Each green one weighs 0.33 g8« Each
blue one ueighs 1.5 grams. -

How many red balls are phere? '

h . 8. 1
*be 4

Ce .-6 '
d. none

e. none of ashove

<o .

. 'Hov‘r many green ones?’

( : a.:'l

How

~
—~—

*a,
b.
Ce
de
€e

How

SRR I e e e
‘7“% WAL PR Sy iy bt s 1 s o

be
: %ce.
Ce
€e

B s

be 3
: . *d, none ..
es noné of"above

v

inarw white ones?

1
2

3
none
none of above

many grams do 1 blue and 2 green weigh?

1.5
1.83..
2.16

3 .
none of above

Each white

1‘.8

. l.‘aooyos,

uoouos

LLOOLOT

. LLOOLOB




B blue one conpnred to t

22

What is the ratio of the weight of a blue ball complred to
‘that of a white ball? . _

"8 1/3.,

b.. l -
. Co 2
', 3 I _

e, can not tell. . . - )

L . ' |

What percent difference 1& there in the weights of a red ball and
h red? o , :
ob, 50% :

e. .can not tell

s

¢. none of above e . - .

. One green ball is equivalent to how many blue ones?

. be 1/5 S .i . e

T de 12 1
- %e, none of above

‘ ]
L .
[ - e ’
N
‘ - '.\ ’
¥ ;
- . . ' -
- ey %";./‘
t W&‘g . : N
o o o Lo




" ".r . .
SRR R R TT I

X

LN AR s e

LR

23
If the six balis weighed 7.5 8 and if there were 3 red balls, ' L4L,004L13
.what color might. the others be? - o : :
e l‘ed
b. white-

' Ce white and'greofn_
d. blue ami »hite
*e. none of the above

F i T O Ry AR 0

Ll e ans

A

4

What is the product of the ueigm of the blue, green and white .  LLOOLLL
balls"' T , I
*a, - 025

~bo _65

Co 2.5 . « - | : .

de 5 ' | - ‘ .
' e« none of these - " : S

\ .

THE STUDENT WILL DBMONSTRATE HIS ABILEY T0 ANALYZE A SELECTION, 186
FOR STATED AND UNSTATED ASSUMPTIONS BY SELECTING: STATEMENTS :
- THAT DEPEND ON STATED OR UNSTATED ASSUMPIIONS.

The following passage was written by Lucretius:

"As a further indication that all particles .of matter are on
the move, 1) Remember that the- universe is bottoaleas. 2) there
is no place vhere the atoms could come to rest. .3) As I have
alresdy shown'y various arguments and proved conclusively,

4) space is without end or limit and spresds out imasnrenbly

in all directions alike."™

From the above paragraph, select the numbered st.atenent(s) . LLOOS554,
which depend on stated asaunpt.ions. . o,
a. land 2
be land 3
Ce 1“ lﬁ
de 2and 3
. %e, 1,2 and 4 -

R ':z:i o
T W
o,

f




T

From the above puragrnph which statement(a) illply an unstnted
. assumption?

E]

~8e 1

b. 2

‘wc. 3 . ...
, . de W

e. 1, _2,‘und L

N

" ‘Source: _Project Physics Prqlog\;é. pe 3, text 5.

Source: Pi-oject Physics, che 5.4y pe 12,

Al

“THE STUDENT WILL DEMONSTRATE HIS ABILITY,TO RECOGNIZE AN UNSTATED

ASSUMPTION BY SELECTING ONE FROM A STATEMENT BY PLATO.

PR
-

' ’ . .-

Plato, ‘an early Greek philospphor, stated that:

“The stars-eternal, divine, unchanging beings, move uniforaly.
around the earth, as we observe, in that most: pcrtect of all
paths, the endless circle.” Identify from the choices below,

. the at.nt.eaent. t.hat represents an unstgted ununption.

a. stara are "living" ent.it:lea ,

b, perfection means circular motion

c.' the sun stands still ~ o '
#d, the earth is the center of the uninrse '
e, the stu's alnyo remain the nle '

. ,_:; ¢ S

‘THE STUDENT WILL DISPLAY HIS.ABILITY TO ANALYZE A DESCRIPTION OF
'MILLIKANS OIL-DROP EXPERIMENT FOR THE FACTS THAT ARB RELEVANT
AND FACTS THAT ARE NOT mxvm B! OOIRECTLY IDMI!'!DG THE
NONRELEVANT PHRASES. :

4400591 .

87

208




”~

In the Millikan oil drop éxperiment the following facts emerged:

1. ~An oil droplet falls with const.nnt. velocit.y when driven by
gravity alone. . =
2. A force twice that of gravity drives the particle Just twice
"  as fast as gravity. alone.
.3« The oil droplets may hcve an excess of one or -ore ele-
" mentary charges. . -
Le The speeds.of the observed droplet.s see-od to be multiples
... of a speed covered by a small force unit. -
, 5. Some droplets fell faster, other droplets were observed to
move upwards at various ntes. .
Select t.he nunbered choice that. states the fact. which nde it
- possible for Millikans to conclude that’ chu'ge came 1n 8 un:Lt.

package.
a. 1 .
', be 2
Ce 3 ! ‘ !
*d, 4 .
Ce 5 ‘

Source: PssclPhysics, Part 3.

4400556

THE STUDENT WILL DEMONSTRATE HIS ABILITY T0 LOCATE THE CENTRAL
THE CENTRAL IDEA OF EARLY SCIENTISTS BY CHOOSING FROM ssm:'rm
QUOTES THE MAIN OBJECTIVE. .

-

‘Galileo is quo as. stat.ing: "We pus now to mtunlly acceler-
ated motion, Buch as that generally experienced by heavy falling
bodies... We have decided Ro consider the phenomena of bodigs
falling with an accelerat.ion such as actuslly occurs in nature and
the essential fsiiuvres of obaerved accelerated motions,”

* From the paragraph above, choou one of the- st‘tenent.s below
. which best indicates Galileo's aim: :

a. to present a definition -

b, to state 'an assumption _ o,
c. to deduce a prediction from a hypotheais '
d. to experimentally test the prediction -

.203~

- LLOO58, |




-

A Galileo further wrote: "Finally, in the investigations of ' 4400585 ‘f/
: naturally accelerated motions we were led, by the hand as it

were, in following the habit and custom of nature herself, in

all her various other processes, to employ only those ‘means

which are most co-on, simple and euy....."

From the paragraph above, choose one of the atatennts below which.
best indicates Galileo's aims -~

'_r“'- I

a. to present s definition :
*b. to state an assumption ,
c. to deduce a prediction from a hwpot.hesis , : N
de to experimentally test a prediction - . . 1

Source: ‘ProJect. P!y_ sics, lch.'_2§5. Pe  4T7=L86

Aristotle said: "A given weight moves (falls) a given distance , 4400586
in a given time; a weight which is as great and more moves the T -

. same distance in less time, the times being in inverse proportion : ("‘)
-to the weights.” ' . ' B

From the above parigubh, Aristotle is simply inferring that.:; o 1

a. @& freely falling body accelerates toward the earth, o -
b. all falling bodies accelerate at the same rate. . ;

c. falling bodies are hindered by air resistance. . o

#d, heavy falling bodies accelerate faster than light ones. . I .

e. all falling bodies uniformly accelerate toward the earth. '
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CHARTS AND GRAPHS
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DATA BY DETERMINING THE ABSOLUTE ZERO ‘FROM A SET OF VOWME-
TMERATURE DATA.

Plot this data on the gnph psper provided with your test. What
~ is the absolute zero oh the frisby scale? '

*a. 4150 | /
Cge. W23 il
'do -’#59 . . -

. I
Source: Experiments snd Principles, pages 56=57.

THE STATE OF GASEOUS SYSTEMS BY SELECTING INFORMATION SHOWN IN
THE GRAPH NECESSARY TO SOLVE A GIVBI PIKBLB!.

.20 o |
Presswuxre 15 =~ Thegrnph to the
$+m, ~ left represents
10 - changes occurring
- in the cylinder of
5 - s gasolins engine
4 y - during the power -
- - troke.
100 200 300 o500 siroxe. | 36

: Volwnc Gc

| THE STUDENT WILL DEMONSTRATE AN-ABILITY TO GRAPH NUMERICAL L

The length of a trapped air 41,00012
- . column is measured at different -
[ . temperatures, The Thermometer
' used is calibrated in friaby
degrees,
-Mercury , .
Plug Length, ' Temperature,
‘ mm '~ frisby degrees
Length » e ALr . Te2 . 240
_ . 8.8 - 260 .
) 10.4 - ' ‘ 280
U 12.0 . Y 300

THE STUDENT WILL BE ABLE TO INTERPRET GRAPHS SHOWING CHANGES IN 5

i
-

Wb 3 5
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- Source: ."C'f\'emistg: Experiments and principles, pages 57=59.

29

TSR B I ERS

' The compression ratio of f.his engine would be abcut 1.1.0001'3
a. 421 - -
*b, 10:1 . '

Ce 20']\
d. Impossible to, determine from the graph

o

During which portion of this graph is the gasoline buming" 4400014 {

a. Point 1 only ‘ - : ‘ ,
%, Regionlto 2 L | e
ce Point 2 only . : ’ ‘
d.  Region 2 and 3 o R 1

At. what point. on the graph is temperat.ure highest? M.DOO15

~

/. Qe POint 1 ' '
*b. Point 2 e .
T Point 3 - . et e s . .
d. Impo“ssible to determine . . ' :

. . B \

-

During which portion of this graph does the piston move furthest? - 1,4,00016
a. Point 1 only | | B |
be Regionl to 2

ce Point 2 only
*d, Region 2 to 3

»

Source: Chemistry: Experiments ard Principle y Dages 5‘7-5\9;
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THE STUDENT HILL BE ABLE TO INTERPRET GRAPHS SHOWING MOLECULAR -
VEIDCITY DISTRIBUTIONS BY SEI.ECTIIG RmUI D INFORMATION GIVEN
IN THE GMPH

Molecular soeed

Number of distribution for tin

Molecules

t 4 €6 8 w ""th““"

Hhich of t.heao graphs corroopondo to t.ho lowost. temperoture?

*a, l 3

be 2 %
c.”™ T |
d. L L l -

(3

Which o \the following statements beat. describes the molecular
speed distribution for a givon t.onpernt.uro? .

=g, Hoot. moleculcs move at intermediaste speeds; a feu move very

fast and a few move very slow.
b, There is a highest speed above which -olocnloo never move,
cs Molecules have an equal chance of moving st any speed.
d. The average moleculsar speed is olso the loa* troquently "
encount.ored apoed. )

If one obt.oino molécular speed distributions for equal nunbers of

aluminum and tin stoms at the same t.enporoture, how would | the
curves colpm?n .

a; The two curves would be 1dent.ico1. .
b.: The pesk of the aluminum curve would be higher t.hon the peok
of the tin curve.
#c, The peak of the aluminum curve would lie t.o the right of t.ho
‘ peok of the tin curve,

de The aluminum curve would be higher than t.he tin curve at nll ‘

m’d'o

Chemist Ex rinant.s ond Principles, pages 61-65.

38
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P THE STUDENT WILL BE ABLE T0 INTERPRET CRAPHS SHOWING CHANGES 10
R . "IN THE STATE OF GASEOUS SYSTEMS BY SELECTING REQUIRED INFORN-.
L , © . ATION PRESCRIBED IN THE GRAPH.

A fixed amount of gas is . -

v enclosed in a cylinder with

. a movable piston. . The temper- .

“ ‘ -" ature of the gas can be con=—' : 8
‘}, - trolled. A series of changes c .

. , : ' : v are recorded on the grnph. S S

During . which change is t.he pist.on locked in place? . : 4,4,00028

. . o .o 1=-2 ) ’ ' ‘ <« . : ‘ , -
£ T L %b. 2-3 , - - | | N
: . . d. h—S . : . / N . ‘ : . . ; ' ‘ .v .s

‘ ' | “Which of! the changes is (are) most likely to be {sothermal? 4,4,00029 ’/

Be 2=3 Only .

be 3=4 only- - .. SR : | -
ce 23 and3-4 . . - .
*d, 1-2. and 4=5 ° ' . )

During whi_ch'change is volume decreasing? - T 4400030 I

. v . 18 1;2 4 . :
o \ . b. 2—3 - , ) A ‘ . . . *
. “Ce - 3_1‘ , ' o '
*d, ‘Ps L :

‘At which point is the temperature of the gas highest? , AT . R

8o
b.
Ce
*d,

7 o 'VI;I
*

Sodrce: Experimehts and i’rﬁiples, ﬁlg'es’~'57-59 _
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THE STUDENT WILL DEMONSTRATE HIS ABILITY TO INTERPRET CHARTS
BY MAKING. PREDICTIONS BASED ON THE DATA PRESENTED IN THE CHARTS.

s

32

Different objects were measured for volume
‘and mass. It is hypothesized that all objects
labeled have the same metal composition.

Hhét_,is the density of A?

86 ' H

b. 3 -

‘Ce- 2

4 *

d_. "'lol
*e, 005

What"is the density of B?

i : ™ 5
b. 3
c. 2

*d., l.l1
e. 0,5

LIR

137

- 4400350
W
- ! 'y:?aq
¢ J ’/ ° T‘ E




What is the density of C? , ' 4400351

‘ 80' 5 ’
. be 3
*co 2 - : )
de. 1.1
N eo‘ 005
What is the density of D? | | | © W00352
*a, 5 . .
be 3
Co _2
T 1l
(- 19 005 .
Source: Raytheon Chemstudy Chapter 1.
If mércury and vater were poured into a beikei- and each aoiid
substance was dropped into the beaker 1 at a‘'time, what 'would
be observed using the densities of substances above. '
DIAGRAMS OF OBSERVATIONS
F , . . s '
) - : ‘ - water '
mc.nTw’ n L waler 4 "= Ny
water , Mmercvry ' mcnén, '

,; vy ) . ) . ' = !
ELT - - ' BB O ¢ *
_!_r ; : Merevry . )  mercry ¢ - “
'1 , . . _L . L . -
! ) . . ) o w‘h"
|l waker _“mn




A is the solid.

*p

B is the solid.

*e

C is the solid.

t

. D is the solid.

*c

34

Which diagram shows what would be observed?

~ Which diugi'am shows what would be observed? '

Which diagrim shows what would _be observed?

Which di»avgram' shows what would be observed?
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THE STUDENT WILL DEMONSTRATE HIS ABILITY TO COMPREHEND THE
NATURE OF VECTOR QUANTITIES BY THE SELECTION OF VECTOR PROPERTIES
AND/OR THEIR DEFINITIONS,

.
A I TR

4

From t.he following list, select the one that is NOT a vect.or
quantity:

a. force : T .
*b, mass ' - ' :

co displacement

d. acceleration _

e. velocity R , :

A vector quantity is best illuat,r.ted by which of t.he following?

a. a'line segment. of given length
o an arrowheaded line of certain direction
3\. something that shows direction »
d, something that shows size ’
e, something that has both magnitude nnd direction involved

_ Source: Project Physics, Ch. 3.2 pp. 66-67.

THE STUDENT HILL APPLY HIS KNOHLEII}E QF THE. CAISUIATIONS INVOLVED
IN DETERMINING THE DENSITY OF A SOLID BY SELECTING CORRECTLY

CALCULATED ANSWERS FOR GIVEN PROBLEMS USING ‘THE PRINCIPLE OF THE h

EFFECT OF BUOYANOY INA LIGJID.

c

L 190

1400560

135

An irregularly sh’uped rock has a lnnvot 25 g. when weigh.ed. o f_‘ u.OOBAOI.

. in air. It has a mass of 18.5 g« “ when veiglud in ut.er. Its
" denait.y in g./ml. is . S

- Co 3.25 : - * c N
*d, 3.85 o . -
ces 6415 _ | - 14

- Expt. 4in Leb, Mamual - | L

- -
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o N .
(, " A metallic object weighed in &ir has a mass of 10.9g. It LLOO3LL
displaced 0.2 ml. of mercury. What is the mass of the met.al ' |
. object weighed in mercury? ' o _ - ' RN
; ‘ a. 280 ‘ - . o ] . i “
b, 3.8g. a ' . ) '~
Ce 60%0
*d, 7.380 C
en le35 x 1080 .

Page 6 Expt. 1 - 1 ;
ot the following, the liquid with the gre.tm buoyant effect - 4400342 7 _
is | : - q
) .. ‘il‘ T » ‘ . ’ o,

b. carbon t.et.uchloride .
: _ #c, Mercury , - S _ . f
2 de aqueous salt solut.ion ‘
( . e. water
: ! :
’ "~ Source: Raytheon Chem., Study, Chap. l. . :
7 _ THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY HIS KNOWLEDGE 194 -
. | S OF SITUATIONS INVOLVING MASS, WEIGHT, AND GRAVITY BY PREDICTING '
1 , THE EFFECTS MOON CONDITIONS WOULD HAVE ON MASS, HEIGHT AND
" GRAVITY, | , a

)

- On the moon, where gravity is 1/6 that or the earth, \which of  °  LLOOS68 -
the rollouing does NOT change? ' : . ’

D R T,
B

s, R )
PRESSE 5 S th o T AT S

- %3, mass . - :
‘¢s . period of a pendulum | o
d. acceleration of gravity L .
‘e, escape velocity L o
TE. - Lo T -
S oy o e . v
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When a goltef hits the ball on a lunar golf course, the
~distance the ball travels over the ground will be great.er
because.

a. the ball can be hit. harder

be .the ball will travel faster

‘ce .the ball is lighter :

*d. the ball reaches a greater height.
e. the ball has the same mass

THE STUDENT WILL SHOW HIS ABILITY TO' COMPREHEND THE TERM .

WEIGHTLESS 'AS APPLIED TO EARTH INFLUENCED OBJECTS BY SELEGI‘ION
OF THE APPROPRIATE MEANING FROM.STATED CONDITIONS, '

~

- Li00569

199

O)

P,

. The term "weightleu" as applied {0 an astronaut :ln a pertect. :
! » orbit .bout the earth .ctuully means that' .

‘@e his mass is now zero.
. be his weight is now zero.
- Ce the earth is no longer exerting a force on hin.
*d. he and the capsule are accelerating earthward at rate "g"
e. he could easily tloat. off into deep space.

In 8 st.rictly definitive unse, [ peraon vould not be truly
weightlen unless: '

Wi ea, he is loc.t.od in a t.unnel at: t.hc exact center of guvity
: ~ of the earth.
b. he is free=falling prior to opening his pnrachute.
~ €e he 1is in orbit around the moon. '
. de he is in a falling elevator whose cable has broken.
@« he is flying through a loop the loop in an airplane.

THE STUDENT HILL EXHIBIT HIS ABILIT! TO APPLY THE UNIVB!SAL LAW
OF GRAVITY BY PREDICTING THE GIMGE Ill FORCE HHDI A CHMGE IS
MADE IN THE MASS. ' :

g .

. WL00577

21,

LLOO578
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; : » Five identical spheres are arranged as shown above at a distance 4,4,00598

L R - of one meter from their centers. The ratio of gravitational :
attraction of the masses at "A" have for those at "B" compared with

the sttraction those at B® have for those at "A" is

*a, 1:1 -
) _ Coe 3 :2 - : . .
) N do ‘0 : 9 b ' '_ S
o : Ce 3 : 5 ' _‘ . T 4
}: . _ v Suppose in the preceding problem; we move sphere number 2 over to . 4400599
oy . location "B", how will the gravitational force between them now :
| [ ' compare with the force of the original configuration?
.. - al:1 |
{ o %4, 2 23 .
: : . e, .1 :2 /
f_ . : If, in the nrungenent. in iten #1 we were to add sphere #6 to o 4L,400600
' o o those at location "A", and move them 2 -ot.eu apart., what is the
o - result? -
o . . , .
: a. 'rhc uount. of force between the locations has increased by % s
b. The amount of force between the locat.ionl is t.ho un as
before, -
IR c. The amount of for:e between them has incunod by 1
? , - #*d, The amount of force between them now is npproxintkly 3
' . g e. The amount of force botnqn_thep now is exactly 4.
. 5 ' .. Source: Projedt.-’ P!ysics. ch; 8.7y Pe 92=95. ) X
; - .
S |
A -
& '

v » r.f.v e -«-«,' -’ ‘, - T.:,..‘- T e e T e [ERRURURIDI
” o R 0 . N . Lo ’_",vg‘] AR
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/
/ 4

THE STUDENT WILL EXHIBIT HIS ABILITY TO APPLY THE LAW OF . 215 - {\)
GRAVITY BY PREDICTING' THE EFFECT ON "G" OF CHAEES IN MASS » '
OR DISTANCE, S -
/ | -
/ ' :
Assume that Pluto has the same mass as the urth. but Juat. ' 4400601
1/3 its redius. How will "g" on Plut.o Compare with "g" on . :

the Earth? /

a. the same
- be 1/3 as large
Ce 3 times as large
*d, 9 times as large
e. 27 times as large

-

./

. | |
/If, on the earth, we vere to tuinel to. within 1/3 R, of the 1400602 ‘
“// center, "3" here compared to its surface value is ' : - ‘
s 3 f o > - R - < J
/@ 1/3 as large ' : o ' '

/" be 1/6 as large o / O
. ee 1/9 as large . ' of

*d, 1/27 as large '
. @ the same

4

Sou\l:co'z Prol'"ct :!!!ic.' che 8.8' Pe 95‘960

THE STUDENT WILL BE ABLE 10 SHOW IS KNOWLEDGE OF NEWTONS LA 218
OF UNIVERSAL GRAVITATION BY IDENTIFYING ITS LIMITATIONS, . o o

th is t.horo an at.t.uction botmn all bodies An the universe? LLO0S06
# . L
& Bocaun the bodies lll hm un. R
b. Because the bodies are all some glven distance apart.
‘cs Because the universsl law of gravity exists,
de Bocauu t.h.ro is a value of ngw 1n the univernl ln of
*e. It 1s ot.il]. a puulo"t.o aur .ciontint. t.odqr.

Source: Pro.]ect. maico. Che 8.6, p. 90. o 48 '
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( ' THE STUDENT WILL SHOW HIS ABILITY TO RECOGNIZE STATEMENTS .
g SUPPORTING THE LAW OF CONSERVATION OF MASS BY SELECTING THEH
o : FROM A LISTING OF STA'IWTS
Lv . Select the statement which 1s not, supported by the Law of

Conservation of mass .

a. atoms are conserved
. be moles are not conserved
; ©« %*c, molecules are conserved
; v : d. matter is coaserved
. e. mass of reactants equals mass of products

— -
Py .

— Which of the following stated equations is consistant with
: ' the law of conservation of mass

ae 2, +0, — H,0

b. Ca0 + H,0 —3 Ca(0H),
.*ce. 2Na + 2H,0 —> 2NaOH + H
de Cu+0, —> Cu#

e. none of thphe

2

\

.Source: R_aﬂheoh Cheuiigtg- s Pe Lo _ -

\

THE STﬁDENT WILL DEMONSTRATE HIS ABILITY TO EVALUATE EVIDENCE
~ CONCERNING THE EARTHS SHAPE BY INDICATING A CONCLUSION WHICH IS
SUPPOR'I'ED BY A GIVEN PIECE OF EVIDENCE.

258

4400682
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Directions: For the following evaluate the evidence by chooeing
' the corresponding lett.er of the conclusion supported
;fby it.

. C

Source:

a. The earth is shaped like a disc. _
be The earth could be shaped like a disc.
c. The earth is not shaped like a disc. .
d. The earth is not shaped like a sphere, ,
e. The earth is lhepcd like a sphere. \

le A ahip seiling out to _sea appears to sink below the

‘ horigzon. -

2, The eurfece of a large unobetructed emooth area appears
slightly curved. : .

]
3. The earth casts a curved shadow on the moo'n."_l

3 . _ .

k' Tho altitude of the stars Polaris and Sigms Octentis

' does not change when ti'cvcling east or west.

0

5. The eltitude of the stars Polaris end Sime Octantie
'chengee when treveling north. or louth. : -

ESCP, nvgetgeti_r-t‘ Esrth Science, Chnpter 3, Houghton

- Mifflin Co.

e

i

| ITI.OOSOZ'.

L100L99

Luoosoo( )

501

LS

e




C " THE STUDENT WILL DEMONSTRATE HIS ABILITY TO EVALUATE EVIDENCE .. 172
- CONCERNING THE SHAPE OF A GIVEN PLANET BY INDICATING A CON-
| | CLUSION WHICH IS SUPPORTED BY A GIVEN PIECE OF EVIDENCE.

Directions: The following problems are concerned with the shape - v 8]
: ' of planet X. Evaluate the evidence by choosing the ' ]
corresponding letter of the conclusion supported by T :

ito i ¢

a. Planet X is shaped like a disc.. . i

b. Planet X is not shaped like a disc. - D

o . ce Planet X is not. shaped like a aphere. ~ i
b d. Planet X could be shaped 1ike a sphere,

: i e. Planet X is shaped like a sphere. - :

- #

v

£ 1. A ship sailing out to sea appears to get. unaller and- . 4400503
eventually fades from sighte -
! A )
_C 2. The surface of a large unobstmcted smooth area appurs 4100504
level. - ‘
.g_ 3. Planet. x casts a curved shadow on its moon. . | 7 4400505

/,

a }l_.. ,The altitude of any star reuina ‘unchanged when t.raveling hh00506
toward it or awqy from it. ‘

/ d 5. The altitude of any star remains unchanged when traveling 4400507
/ in a perpendicular direction to the left or right of ‘it.

, . . ' L. o

' / " Source: ESCP, Investigating Earth jence, Chapter 3, Houghton ,Hifflin' Cos
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THE STUDENT WILL BE ABLE TO RECALL THE RELATIONSHIP BETWEEN THE -
FLUIDITY AND UNIFORMITY OF CGIPOSITION OF THE LITHOSPHERE, HY-
'DROSPHERE AND ATMOSPHERE. - '

3

Indicate the factor which results in the composition of the
atmosphere and hydrosphere being more unifom t.hun that of the
lithosphere.

‘#a, The 1ithosphere is less fluid than the other two. -

- be The lithosphere is composed of mdre substances.
c. The lithosphere has a higher density. '.

~ de The lithosphere is a solid.
e, The lithosphere is not as old as the other t.wo.

Indicate which of the following statements can be 'at.t.ri'buted to
-the fact that the composit of the lithosphere is not as uni-
form as either the atmosphe) hydrosphere.

- @e¢ . The lithosphere has a higher densit.y than the atmosphere and
. hydrosphere. °

*b. The atmosphere and hydrosphere are more nuid than the litho-

: sphere. :
c. The variety of elements in the 1:lt.hosphlre is greater than the

atmosphere gnd hydrosphere. .
d. The hydresphere floats on the lithosphere.
-+ @ The lithosphere is encompossed by the atmosphere.

Source: ESCP,

"THE STUDENT WILL DEMONSTRATE HIS ABILITY TO EVALUATE EVIDENCE
CONCERNING THE EARTH'S MOTIONS BY INDICATING A CONCLUSION WHICH
IS supmkm BY A GIVEN PIECE OF EVIDENCE.

]x

Y L. : "

173

L4,00508

4400509

175"
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Directions: For the following, evaluate the evidence by choosing
the correspondi.ng letter of the conclusion supported

' a. The sun revolves around the earth.
b, .The sun could revolve around the earth. '
¢. The sun does not revolve around the earth. i
de The earth revolves around the sun. .
e. The earth rotates on an axis, g .

_d_The color of a star appears to change on a six month cycle.

_b_ The sun appears to rise in the east and set in the west.

\ . .
& The inscribed plane creatod by a pendulun dangling from
a f.‘ree frictionless swivel appears to rotate.

[ .

[
Y

£ The star constellation in the winter sky are different
from those in the summer sky.

’
"

THE STUDENT ﬁILL DEMONSTRATE AN ABILITY-TO EVALUATE A SERIES
STATEMENT WITH RESPECT TO A SET OF GIVEN DATA ON DIMENSIONS OF
THE EARTH BY INDICATING THOSE WHICH ARE &lPPORTED BY THE DATA.

Source: ESCP, Investigating Earth Science, Chap. 4, Houghton MIfflin Co.

L400523
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Directions: Using the table indicate your evaluation of each
L * statement by choosing the correaponding degree of
validity.

-

Choices: = a. The statement is vnlid according to information
S 7 the table. o
be The statement is Valld based ‘on information ot.her
" than that given in .the t.able.‘
‘ce The statement is imralid accordmg t.o informat.ion
in the table.
~ de The statement is invalid based -on :mfox‘mation other
than that given in the table.
es The statement could be valid according to information
given in the table.

- Dimensions of the Earth :
Dimensions ‘ Kilometers - Miles

 Bquatorial Radius 6,378 - 5 | 3,963
Polar Radius =~ 6,357 3,950
Equatorial Circumference | 40,076 o 24,902
Polar Circumference * 40,008 s 24,860 r/
Length of a Degree of & . ) '
Great Circle - 111,32 b 69417
‘ -
_a_The equatorisl diameter is greater than the polar diameter. 14,0052,
LI : . . o i
a A -point 10 degrees sout.h of the equat.or is 6 917 miles l‘rom | LA005;'Z5
‘the north pole. A ' o
o8 A ehip will have to sail west 222.6L kilometers to reach Nev 14,0526
TE York if it is 2 degrees east of it, o . o
W _e The difference in the amount of  heat received at the gequator : LA00527

as oppoeed to t.he polea explains their difference in size.




. P LA L
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SRR AR Y A 1
‘ A d -
L."Q;';? . ’ o .‘ ] o . S 47.&; :
"'T‘f’ . o t‘ ’
i _¢_ The longest direct distance between tw6 opposite points on - 4400528
_ the equator passes through one of the poles.
.b The earth revolv}.s on an axis which passes through its poles, 4L1,00529 i
¢
2
. | B
d The altitude of the star Polaris is 91 for a point 69.17 _ &400530 i
miles south of the equator, - . !
] i | | . . R - . M‘ .;'
‘Source: ESCP, Investigating Earth Science, chapt. 3 g
‘ | i | . i;
i
| | | :
. P . i
THE STUDENT WILL DISPLAY KNOWLEDGE OF PTOLEMYS WORK BY SELECTING 206 !
. THE ASSUHPTION PTOLEMY DID NOT MAKE FROM A LIST. . o .
. ,,‘o_ . . ;
- {
Select one from the following choices which is not an assumption 4,4,00589 -
from Ptolem&'s theory of planetary motions. - , o i
2 that. the ‘earth is spherical - |
b, that the earth is'st the center of the hoavenly sphere
#c, / that the earth moves about the sun
q. that the earth's size is negllgible compared to the heavenly
~ ‘spheres. - v '
e.. that the heaven is sphericdl in form and rotates around the .
,earth once a day.
L Source: ;Pro;]ect‘. Physics, Che 5.7, p. 24
" s . ’ ' : . .
. ‘. . X . . . . z‘
THE STUDENT WILL DISPLAY HIS UNDERSTANDING OF THE REASONS WHY =~ 207
- PTOLEMYS THEORY WAS ACCEPTED FOR SO IONG BY CHOOSIIG A FALSE ONE '
1 FROM A LIST OF VALID REASONS., S
| s B
2N !
\ | - . 6




Source: Project Physics, ch. 6.1, p. 29

3

Ptolemy's theory for "planetary motions" was used for at least

1500 years for many good reasons, From the list of reasons

below, select. the one that is not valid for the above.

a. It predicted l‘airly accurately the poaitlons of the sun,
moon, and planets.

#b, It was completely successful in -explaining the complex

retograde motion of planets such as Mars.
ce It did not predict that the fixed stara gshould show a
' parallactic shift.
d. It had common sense appeal to all who saw the .sun, moon,
' planets, and stars moving around them. .
e. It agreed with the comforting assumption that we live on
an immovable earth at the center of the universe.

Soux;cé: Project Physics, “ch, .5..7,.p.» '21;. . |

THE STUDENT WILL EXHIBIT HIS ABILITY TO REC(BNIZE THE REASONING
"OF COPERNICUS BY IDMIFYIK} HIS ASSUMPTIONS,

[y

A Polish ut.ronomer, Copemicus, brought. out his own system :
for explaining the motions of the helvenly bodies. Select the
one, from the following, which is not an assumption made by
Copemicua.

*a, the eurth is at. the center of the heavenly sphere
b. there is no one center of all the celestiul circles or
- spheres.
c. the center of the earth is not the center of the universe '
but only of gravitation and of the lunar sphere .
d. - all the spheres revolve about the sun and therefore the sun
is the center of the univer

e. the earth performs a complez: rotationfon its fixed poles in

4
. L)

a daily motion, while the stars remain unchanged.

’.l
-y

-\.

4400590

4L4,00588

205
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' THE STUDENT WILL EXHIBIT HIS ABILITY TO EVALUATE THE CONTRIBU- - 209
: TIONS OF COPERNICUS BY THE. SELECTION ‘OF HIS GREATEST CONTRIBU-,
“From the ‘list below, which one was most brobably the greatesf. o 4400592

.- ~4  contribution of Copernicus to the problem of heavenly motions?

#a, that there was a possibil:.ty of a new explanntion for astro-
' nomical observations -

b. that the sun was.the center of the universe about. VhICh every-—

' thing, including the earth, revolved :

c. that the stars should show a parallactic shift . '

d. that it was possible for life to exist on the other planet.a 't
"es that the sun centered system explained the always slusive"

- retrograde mot.ions of the planets,
: N

Source: Project Physics, ch. 6.5, p. 39 \

fog!

'THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY KINEMATICS 204
PRINCIPLES BY IDENTIFYING OPTIMUM USE OF ROCKET STAGES. _ .

, . . - . o 3 . '
0 - -~ : . .
. T . - ? .
\ ~N : ' \ ) '
: . N . . . . . .

- A small toy 2 stage rocket is fired; to gain its maximum alti- LL00587
tude, when should the 2nd st.age be f:Lred? . -

r I -

' *a. imnediat.ely aft.er the 1st st.age burns out and is Jettlsoned
b. only after the whole package reaches the top of the trajectory
as a result of the 1lst stage firing -
- c. immediately after 1st stage bums out., but before jettisoning

_ t.hat stage A

de after the 2nd stage already separated from t.he heavy 1lst :
’ st.age reaches the top of its trajectory A /




o . )
| ‘ - IN THE STUDY OF MOTION, THE STUDENT WILL BE ABLE \TO SHOW HIS 195
' * ABILITY T0 RECALL THE DIFFERENCES BETWEEN THE CONCEPTS OF BRI

KINEMATICS AND DYNAHICS BY SEL!CTI!G THE PROPERTIE INVOLVK)'
IN THE CONCEPTS.

5

”From the fol.lowing, choose the item that is NOT involved in .- 400570

the concopt of kinemntics.
| '*n..v__lnus _
~ be. time T

. ¢s position

d. speed

(1 accelontion

From the following, choose the item that is involved in - L05TL
kinenatics, but. NOT in Mca. o o
)
8 ' mass » . .
b. force e .
. “" *c, speed . ' * l ° ._ . S . A
d. momentum = Vel ' o
e, kinetic energy S i o o

Source: Project Physics, Ch, 3.1 p. 65, -

/.

‘THE STUDENT UILL SHOW HIS UNDERSTANDING OF AIR RESISTANCE IN - 192
FREELY FALLING BODIES BY IDENTIFYING VALID STATEMENTS PETAINIIG i
TO SUOH SI‘NATI(ICS. o ;
. . * - . . . » . '- * ,!‘
| | ’-‘,/ ' . | ;
- When a panchut.ist. reaches” terainal voloc:lty in his fnll, which L1,005614,
condition bolow 1. NO‘!' ‘correct? | Co

s The force of graviut.ioml attraction’ equals 51' weight.. S 0
*b, He is accelerating at the rate of 9.8 m,/sec.” - . . - = . )

c. The force of air resistance equals his woight. : L . -
de -His night is oxpreuod by r-g




An object released from a horizontally" moving airplane con- TN 4400565
trasted with one dropped from a tethered observation ball.oon '
at the same altitude will: '

T

a. always hit the ground first

b. always hit the ground last .

¢e hit the ground at the same spot

- *d, hit the ground in the same time

v . e+ hit the ground with the same terminal velocity - : -

7 THE STUDENT WILL DEHONSTRATE HIS ABILITY TO EVALUATE THE SCIENTIFIC 17
SOUNDNESS CF STATEMENTS ABOUT FIELDS AND - FORCES BY INDICATING EACH '

STATEHENT'S DEGREE OF SCIENTIFIC ACCURACY. .

hd

, Di're}ction: For the' following express your evaluation of the state-
- . ment by choosing the correeponding letter of the correct.
stage. |

. a. belief stage ~ ’ : "
be. authoritative.opinion etage : :
C. oObservation stage

. d. predictifig stage SR .
N e. controlled experiment stage : o
| | o L o ¥ ot
. #
e _The temperature of the air mass in a room which has been - 4400520

heated to 73 F is composed ‘of more than one field. A

e i

4

_a_ Changes in the locationm of the earth's magnetic oolee are 4400511
a result of changes in the earth's central core. S

»
‘

. b For any two objects in the univeree. the force of attraction. ‘M00512-
between them is proportional to their product. )

! ‘

_e_"The force of earth's grevity is affected by it's shape 4400513
rotation and. surface irregularities. '

4




’

d The gravitational force on the surface of Sat.um is about
. 9.3 newtons. _

o

.Sun spots produce solar winds which strike t.he earth causing

v -
o ’ mgnetic storms and- aurous.

_a_The gravitntioml torce between two objects is a result of
the energy with in tho obJocts.

<

‘8 The gravitntioml force between two objocta is a result of the
lnck of energy ina’ ahndow zone botnen the objects.

-

~ _d_ The weight of & 200 b, space probe on Mars.

._c_ The our_t.h."s magnetic field changes constantly.

: SO\“'CO :

4

~"THE STUDENT iILLDDlONSTRATE HIS' ABiLITY TO COMPREHEND UNIFORM
ACCELERATED MOTION BY IDENTIFYING THE APPROPRIATE GRAPH FORHS
REPREMIIG THAT MOTION. :

“ES(P Invegtigating Earth Science, Chap. 5, Houghton Mifflin Co.

.1.‘1,010‘511. :
00515 7
@9’05;6 -
400517 |

. Wh00518

. 400519 -

184




. A steel bearing rolls down an mclined plane metal track and you L 2y00551
| \ plot distance moved versus time squared intervals. Your graph '
. -_ 1 will be closest to which of the following?

v' » . : ’ . . \
i 8e d : Ce

n . /['

+ . If an object is falling toward the earth, neglecting sir. friction, 4400552
its graph of velocity versus time would be: ' \
: 4

( & o ) -~ Ce

%

THE S'I'UDBIT WILL EXHIBIT HIS ABILITY TO EVALUATE A SITUATION IN- 185
VOLVING CHANGE OF MOMENTUM BY IDENTIFYING. NON-VALID REASONIK} IN
A HYPOTHETICAL SITUATION, . :

.

61
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- o )

| Commander Corny is Just shy of reaching orbital velocity in his 400553 |

’ ‘rocket the X-10 as it runs out of fuel. He can get a little more |

; - final velocity by throwing out some cabbages from the rear of the '
" rocket, What is NOT a valid reason for throwing them out. all at_ :

L once rather than one at a time? .

|

' B Ono at. a tile means tho mass of t.he reldn:l.ng cabbages must be
accelerated along with the rocket, :
b. Cosmander Corny must act quickly before the rocket begins free- .
' fall back to earth.
‘ #c., The total change of momentum is greater throving them out singly.
d. He does lon work by throwing then{out all at once. -

- SERVATION OF MOMENTUM IN A PRACTICAL SITUA‘!‘ION BY PREDICTDG THE

3
} N . THE STUDENT WILL SHOW HIS ABILITY TO APPLY HIS KNOWLEDGE OF CON- 189
| _ EFFECTS OF A COLLISION. | _ .
f | | o

|

R Dirsctions: The cars below with relative masses "M" indicated are - 4")
o R ~ all involved in head-on collisions. All occupants are cey
| o firnly seat-belted in_.place. .-On the basis of whip lash '
- injury only, pick tbe choide below whére the occupants
would be in least danger, _

. Casc A - Case B - | Cat¢
; - Car k. Car¥ C‘f x Car ¥ . Car X '
B 20 mph ' wnpk 6O mph’ T0mh Comph o k
' —"—)- . "9 < "'. 1) .-.,
%s. car X in all three cases . | Woos59 -

be car Y in all three cases

cs all equally dangerous
d. car X in case "B" and "C" '

e onlyccr!incuo"cﬂ

Sou_rco:' Pssc Physics, part 3

R -
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THE STUDENT WILL DEMONSTRATE HIS ABILITY TO RECALL THE DEFINITION
OF "WORK" IN PHYSICS BY IDENTIFYING ITS CHARACTERISTICS.

2

Hork i.n the physical sense, "is best i.llustrated by which of
the following?

8. Carrying a suitcase some horizontal distance,
~ b. . Jogging the half-mile. ’
#c, Leisurely ascending the stairs to the 3rd floor.
de Doing the 100 yd. dash
es All of the above.

Work is best measured among the following by:

a, The amount of effort expended. ’
b. The weight of the object times the distance moved.

*ce The weight of the object times the ‘vertical height moved.
de The force times its vertical component.

- ~A11 of "the sbove,

t

'THE STUDENT WILL EXHIBIT HIS ABILITY TO ANALYZE NEWTONS CON-
TRIBUTIONS BY BEING ABLE TO IDENTIFY STATEMENTS THAT DO NOT
REFLECT HIS INFLUENCE,

thch one of the statements li.sted below. is not an influence
of Newton'a work? .

a. That "g" should be constant at a particular place on e’u't.h.

b. That "g" should vary at di.rferent locati.ons from .the earth's
center,

c. That at the earth’s surface the welght of an object is re-

‘ lated to its mass. *

de That Kepler's three laws hold, and are i.nte_mlated.

*e. That "g" can be used universally, for example on. the moon.

* Source: Project Pusics. ch. 8.7 p. 110,

193

1400566
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THE STUDENT WILL DMONSTRATE HIS ABILITY TO COMPREHEND NEHTON"‘
FIRST LAW BY SELEC'I‘I!G THE INSIGHTS IT PROVIDES. /

I/
P

L0057l

* From the followi.ng choices, select the one that best illustrat s
the insights of Newton's first law. / ‘
a. It defines the concept of inertias. |
be It does not distinguish between objects at rest or in/motion.
c: It requires the concept of frames of reference. y
de It is a general, universsl law. /
*e. All of the sbove illustrite insights of Newton's first 13\4
Source: Project Pg!‘sics, Che 3¢5 ppe. 73-71;' L // . ' ._ s
, / B ‘
THE STUDm WILL DEONSTR.ATE HIS ABILITY /10 COMPREHEND THE JE(H‘O& 188
NATURE OF NEWTON'S SECOND LAW BY IDENTI)’YIK} VALID STATDEMLS ‘\
ABOUT ITS APPLICATION. / / _
A dry ice puck is at rest on a giau table top and a constént 4400557
force is applied. Which of the following best describes the :
- result? v s
8. It travels equal distances in equal times.
be Its average speed is the final speed. = '
*c. It accelerstes uniformly in the direction of the for e.
de It accelerates at an ever increuing rate.
.When an object is- in uniform circular motion, its c change of

' velocitx vector is such that at any instant it is not°
#a. in the direct.ion of the motion '
b. in the direction of the centripetal force
Cce directed toward the center.of the circular motion
de always of the same magnitude . . /

e. constantly changing -

4400558
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THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY NEWTON'S LAW -2

- BY PREDICTING THE EFFECT ON F, M, OR A AS A CHANGE IS MADE IN

THE OTHER VARIABLES,

) .

If a horizontal force F causes a mass M to accelerate at rate 1,4,00581

A horizontally, axl mass M weighs F in the earth's grav:.tafionu. -
field, then mass M'will free-fall 1nitially at rate:

Cae /24

*b. A
Ce 2 A

de 32 A
€ 9.8 A

L

If a horizontal force F causes a mass M to accelerate at rate A 4L4,00582°

horizontally. then mass 2M will accelerate ho,‘izontally at rate:

. *a, 1/2A, T
A . v

b.

Ce 2 A
de 32 A
€e 9.8 A

Source: Project Physics, ch, 3.7, b. 75=76 |

THE STUDENT WILL EXHIBIT HIS ABILITY T0 ANALYZE VARIOUS ‘' FORCE - 200
. ARRANGEMENTS IN TERMS OF NEWTON'S 3rd LAW FOR THE MOST EFFECT,

BY CHOOSING THE ONE WHERE THE MOST OR LEAST FORCE IS EXERTED

"FROM A GIVEN NUMBER OF. SFRIES-PARALLEL ARRANGEMENTS OF - NRCE

PACKAGES. o .
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. /'W"« ; ’ 4 * YR ’
A student in a laboratory wishea to repeat the experiment conducted 4400579 D ~
by Otto Von Guericke in Magdeburg, Germany. There, horses could not '
separate the 2 close fitting hemispheres once the space between them
was evacuated, o =
" If the student used springs of identical properties inste.d of horses,
wvhich of the following arrangements of springs would be most likely
to sepaute the two hemispheres.

" ‘ I - ] c - LY
< o . ' K g .

Using, the choices of the question above for arrangements which : 4LLO0580

-of the following illustrates the legst force exerted on the ‘
sphere t.o pull t.he halves apart.. o
a 'a only | .

. be b only ‘ , . v
ce C only: S e T
de aand b ' . ‘ » ,

e bawde 0
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THE STUDENT WILL BE ABLE TO APPLY THE RELAT.ION'SHIP OF PRESSURE
/AND AREA, DEPTH AND DENSITY BY SELECTING THE REIATIVE PRESSURES
IN UNFAMILIAR SITBATIONS, -

o

N

, Directi_ons: " For each of the following, select the situation which ..

exerts more pressure, If the pressure is the same in
both cases, select response Ce

8, 200 1b, man, shoe size 12, —
*h, -~200 lb. man, shoe size 90
ce pressure is equal.

a. a dam 200 feet -high and 4 mile long.
b, a dam 200 feet high and 1 mile long.
*c, pressure is equal, :

Ve ’
;

8. & woman in flat shoes. S
*b, the same woman in hi_gh heels.
Co pressure is equal.

[ td

*a, 100 mi. of mercury in a 250 ml beaker.-’ ‘
b 100 ml. of water in a 250 ml beaker. o ‘ .
C. pressure is equal ‘ : ’

THE STUDENT WILL BE ABLE TO ANALYZE THE REGULARITY FOUND'IN A
SET OF DATA AND APPLY IT TO CALCULATIONS THAT DETERMINE PRESSURE
CHANGE FROM A GIVEN TEMPERATURE BY SELECTING THE. romﬁu\ THAT
CORRECTLY s'rA'rm THE amuumm c?mm:.

.72
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o

Analyze the following hypothetical table to find the regularity.

Use this regularity to determine the preesure on a different
. of gas if its original pressure was 1,50 at a tempereture of
and the temperature is changed to 155 . g,

LR\ . VL

1,50 atm x 137° - T S |

*b.

Ce
de.

€.

"nor'le of the above

4

' Pressure (atm) Te'mperature . y
1,000 o 2003
1.20 o BT :
1.40 . ' _ . 11.00 pooood
1060 ‘.‘. *t y TG 160 . ! ‘ .
1.80. . oo 2T on
200 o 200 R

i§§° x 1,50 atm o v
137 | T

. -'1550 : :
1,50 atm x 137° = . N

1,50 atm ' o
1559 x 137 o S

’

" . . . K E .,,TEI - "
. THE STUDENT CAN APPLY HIS KNOWLEDGE OF -GAS AND WATER PRESSURE
AND THE HUMAN BODY BY .IDENTIFYING A STATEMENT OF CAUSE AND THE
PREVENTATIVE PROCEDURE WHICH IS MOST CLOSELY RELATED - TO A GIVEN.
CRITICAL INCIDENT.,

amo t A l.L00178
&

"128

—
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Y You and your fnend have Just completed a course in scuba

dw:n.ng. You each. know something ‘about water and air pressire
from the scuba course und your physics class. Both of you
realize that there are hazards to scuba diving and that certain

oy biomedical problems may arise’if you fail to follow certain
principles’ involving the use of your equipment or if you be-

come frlghtened, conqued and pamc.

.Followlng is a serles of .incidents relating to scuba diving B
whlch occurred one ‘summer because the individual scuba divers .

were 1nadequately prepared.. . ... . - . Ly

S Y
.

K

Directions: For each incident, circle the cause and ‘the correct .

prevention of the incident most related to that
1ncident.

o [N
o 20
-1 - el . )
H . . . .. . . L

I
e
i
&
B

, On the way down a scuba diver experienced severe pain in the . 4400313 “
ears.  This is probably caused by. o ' S

iy 8. .
¥
a. unequal air pressure outside and inside of the ear.

. *% 'unequal air pressure of inner ear and sinuses.

Ce pressure of the water on the ears from outside." o
de  water pushing against the ear drum, '

Prevention may be accomplished by: ' . - o A[;OOBIL

a. Use of ear plugs to keep water out of the ears.

b. An infection of the inner ear.

Ce Remaining near the surface where water pressure is
low, .

*d, Swallowing frequently to open the Eustochion tube
to equalize between sinuses and inner ear.

-

v

A diver spent LO minutes at a depth of 120 feet. He came up too 4400315

-'fast and later had severe pains in his Joints. Tlus condlt.:.on
is caused by. .

a. Strenuous exercise under water. 1
b. . Excess lactic acid_in the blood. : :
*c. Released’nitrogen gas forming bubbles in the blood, !

d. Air that was contaminated with oil fumes. , , ;

\ - . r -
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This condition may be prevented by:

a. Taking a steam bath to eliminate absorbed gases, -
b. Breathing pure oxygen to eliminaté body waste.

ce Massaging the Joints that &re painful.
#d, Rising to the surface very slowly.

400317

» .

A diver, at a depth of 100 feet, rose to the. surface too
fast and suffered from severe chest psins. ~This condition
‘Wwas csused by. : -

a. The crushing

 #b, Trying to hold a breath of air while rising.

c. Faulty operation of the regulspor valve.
d. Air breathed under too high pressure.

This condition may be prevented by:

“-a. Adjusting the regulator valveé to deliver more air..
. be Adjusging ths regulator valve to deliver less air.

© Ce "By . not remsining at this depﬁh for any length of time,
#d, Rising to the surface and constsntly exhaling air to

- " 'relieve t.he pressure,

A diver became irrational, felt intoxicated and lost control of. .

h:l,s sensss. This condit.ion was caused by:
*a, Excessive nit.rogen sbsorbed by t.he blood and tissues.

b. Excessive oxygen -absorbed by the blood and tissues,

Cs Excessive carbon dioxide absorbed by the blood and t.:l.ssues.
de Accumulation of body wsight, i. e., toxemia s

. This condition may be prevented by:

8., Breathing ordinary air.

‘be Adding carbon dioxide to stimulate the respirstory center. ‘

#c, Remaining at a tolerable depth.
. de Not eating a heavy meal befere diving.

70
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1 | A novice experienced the ;‘oilowing symptoms: hallucinations LL00321 ..
U ' nausea, convulsions and muscular twitches. This condition o
R : ©is caused by: : - :

a.
*b,
e
d.

be
Ce
'd.

b.
-Ce
d.

#g,

.63

Breathing oxygen mixed with helium gas.

Breathing pure oxygen. . ) : Lo

Diving in extremely cold water, . ' :

Brea}hing air contaminated with carbon-monoxide., ° *
/ ‘ .

’ 'I‘h/ié may Se prevented by: : ' o - - o L400322

Filtering the gas used in a tank.

Breat.hing a special.formula gas.
‘Taking a medicine 8‘3522
Breathing ordinary air.

ounteract these symptoms, = o

-

A skin diver, th.hout an air tank, svinlning in shallou uat.er , 4400323

“but under tlie surface becomes dizzy and loses consciousness. -
This condition is caused by: _ - e, R C-
a. - Lack of sufficient oxygen. .

Swimming after a heavy meal. _
Congenital low blood pressure and anemia,
Excessive accumlation of 002 in the bloqd.

It may be prevented by: o | 4400324

Com:mg to the surface frequently to eliminat.e waste gases.

Building up the blood hemoglobin,

Taking a drug to increase blood pressure.

Rebreathing in a paper bag several t.imes to accumlate : *
carbon dioxide, . ' S

1)

THE STUDENT WILL APPLY HIS KNOWLEDGE OF AIR PRESSURE AND WATER = 126
PRESSURE IN RELATION TO SKIN DIVING BY SELECTING THE PROBABLE
OUTCOME IN GIVEN sn'umons. -

.
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You and your friend have Just completed a course in ec.ube diving. : e
You are anxious to try your new equipment and gkill in a rather

deep lake. You each know something about water and air pressure

from the scuba course and from ptveice in high echool.

Could it be dangerous to suddenly strike out for the surface from 4400303 )
a depth of 40 or 50 feet after often being down sbout 5 minutes? o
- -Gircle-the correct answer below. L
- . 8 It is not dangerous to do this because the.air pressure
‘ regulator ‘on the tank redncee the pressure ot air as you
. rise.
b.. Nitrogen gas mixed with the eir in the tenk is rapidly ab- -
sorbed thus reducing the air pressure in the lungs.
. #c, As you rise to the surface the pressure decresses. If you
. _hold your breath, your lungs can expand beyond a nomel

limit and result in permanent damage. = I
de The trick is to keep ‘swallowing air as you rise so that . o
the air does not get into your lungs to damsge them,
l . . . ) . /.
-
If you have selected as your answer to the above item the prin- . L400304
ciple that rising to the surface rapidly is a dangerous situation, -
‘what could you do to'make this a safe operation? (01rcle your N
L\enewer belov‘ \ ' / L
S ' !
a. Adjust the air regulator valve to deliver leee eir to your / ’ ' '
. lungs. -/
‘' be Inhale deeply to obtein maximum cheet cepecity. , I . o
i #ce - Exhale slowly and conetently while rieing to reduce /«'; . S -
4.,( _._the pressure. e ’ o
yde Adjust the air regulator valve to. deliver more air but /,"_ ' |
Y at a lower preeeure. i
\ . [T
‘?-fg . // .
- ;;;‘ " . . T St i I R " " i
Ypu have been submerged at 50 feet for 60 minutes and you suddenly u.06305

realize that your main supply of air is almost used up. Yc
s hot have a reserve. You panic and head for the surface as

fast as you can go. Assume that you reach the surface safely and

board your boat, but later you experience painful joints all through

;your body.  Which of the following is likely cause of the pain? ‘

:f;e.', You were not used to the strenuous exerciee end you eche all
. % over.
) ’b. ! ‘Released nitrogen gas from the blood comes out of eolution . 0
. and_forms bubbles in the blood stream causing pain. : .
A?b. *COincidentelly, with the diving experience you come doun with
™ ‘symptoms of a severe ‘virus. infection.

.. « . ¥d. The air in your tank was contaminated with carbon monoxide fumes
S T . from the pump. The pein was an eftemth of inhaling carbon nonoxide. - 72
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As you dive your ears begin to ache. The pain increases with
depth, How would you rectify this condltlon?

2.
*b,

Ce

‘dor'
Adjust.ment, of the valve Hlll st.op the ear ache.

Insert ear plugs to keep t.he water from pressing on the
ear drum.

_.Swallow frequently to equahze ‘the pressure of the air on
. your eustochian tube and int.crnal ear wit.h the air pressure

in your lungs.

Manipulate your ears to_release the air trapped in the ex—
ternal auditory meatus. R

Your regulator is dellvermg an abnormal amount. of air.

L4
4

- THE STUDENT ‘WILL DEMONSTRATE HIS UNDERSTANDING OF VAPOR PRESSURE

IN AN LIQUID - VAPOR EQUILIBRIUM BY IDENTIFYING CONDITIONS

e _ PRESENT WHEN SUCH AN MUILIBRIUM EXISTS.
R, Identify the statement which is not true in a water liquid-vapor

(© ! equilibrium at 25°C. - |
‘a, molecules are leaving the liquid phase ' ‘
"be the manometer reads a constant pressure
c. molecules are entering the liquid phase .

. *d, “the pressure changes as molecules change phase.

€.

no measureable changes are taking place

Identify the st.at.emént._ which is true in a et.hylélcohol liquid

-vapor equilibrium

*a,
b
. Co
de

€

Source:’

[~

no measureable changes are taking place
molecules lack energy to change phase
molecules are not entering vapor phase
the vapor pressure is increasing

the. temperature of the system decreases

’

R_aytheox;x' Chemistry, pp. 77-78.

.

4400306
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" THE STUDENT WILL APPLY HIS UNDERSTANDING OF THE VAPOR-PRESSURE

TEMPERATURE RELATIONSHIP BY SELECTING STATEMENTS WHICH REFLECT
CORRECT CHANGES IN VAPOR PRESSURE AFFECTH) BY DIFFERING CON-

DITIONS.

A 500- hl—vecuwn—fleskis_evecueted—to—BOO-m-Hg.pressux:e_of-.air.

S2m3

~ A small amount of benzene is introduced into the system. At

equilibrium liquid benzene remains. The vapor pressure of
_benzene at. room t.empereture is 80 mm Hg. :

: Hh:l.ch of the following is not a proper vapor pressure shift due

to the int.roduced change of c condition. .
a., the flask preeeure is chenged to 500 mn Hg pressure of e:lr,
- the vapor pressure is 80 mx Hg for the benzene. - |
be an increase of t.emperet.\u;e/ in the system will result in a
higher vapor pressure for the benzene,
Ce. @an increase of t.emperet.ure in the system will result in
‘ greater air pressure. °
*d. addition of a few drope of liquid benzene \d.ll significent.ly
- change the vapor pressure of benzene.

. €e the addition of 50 ml of air by eyringe will not effect the

 vapor pressure of ‘benzene,

Source: Raytheon Chemiat.g,‘ Pe 79

74
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P ; . The quart.erback throvs a long pass to his end as illustrat.ed.
- S - The potential of the football is maximum at- point.

’ . | . (.
L b
) . ) #c,

“de

b.
’ Ce
vod,
(29

Source :

/

'/

*a.

68 .

: : THE STUDENT WILL APPLY HIS UNDERSTANDING OF POTENTIAL ENERGY
S _ - BY IDENTIFYING CONDITIONS OF MAXIMUM POTHUTIAL IN EITHm DIAGRAM
' ' OR STATEHD!T

S ) S 5
St - S

R R-Nel--B 2

I

Which situation possesses the greatest potehtial

brick held above head .
brick falling at eye level
brick held at waist level
brick falling at knee level
brick striking foot - . -

Raytheon Chemistg PPe 2-73

“THE STUDENT CAN APPLY HIS KNOWLEDGE OF KINETIC ENERGY BY DETERM-
_INING THE WAY IN WHICH THE KINETIC ENERGY OF AN OBJECT IS CHANGED
' WHEN GIVEN A CHANGE IN SPEED AND/OR MASS FOR THE OBJECT.

L

o

. 270

00702

w0703
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B

(’ _ ‘A certain mass is moving with a constant velocity ve If it
speeds up to a final velocity 2v its kinetic energy will be:
: ~ a. doubled N
; . - be. halved
' T c. quartered - \\\
L’ = *d. quadrupled '

" e« the same

\
\ .
A certain mass m moving \i veloéity'l has an equal mass m .
dropped vertlcally down upon it so that it moves along now

as a unit whose mass is 2m its velocity is 1/2v. The
kinetic energy is now: , ' ' :

a. doubled ’
#*b. * halved A
c. quartered

d. quadrupled

e. the same

._ N

-The kinetic energy of a 1 kg. mass mov1n§ 2 meters per second
is 2 joules. He now cause it to move 4 meters per second, its
kinetic energy now is:

a. 2 joules C .
be 1 joule . ."
c. 4 joules - K
d. 6 joules
*e., 8 joules

Sgurceg PSSC Physics, Part III

[

THE STUDENT WILL SHOW HIS UNDESTANDI!G OF THE DIFFERENCE BETWEEN -
MOMENTUM AND KINETIC ENERGY BY SELECTION OF PROPERTIES FOR OBJECTS -
. IN MOTION RELATED TO EACH.

.
V
P
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Momentum is most nearly described by which of the following?

a.. Fxd
*h, Fxt
: . F

€ av. - ‘. .
-F,

_de 'a :

€. E e e -
t

Kinetic energy is most nearly described by which or the follow-

ing? _
: : |
*a, Fx_d N IR |
be Fxt '
c. &
L ] AV
d. F
, d
e F
t

Two objecta are each accelerated from rest b, identical springs

compressed the same amount., If object A has/a mass of M and

object B as a mass of 10M, for the next five questions select from
- the choices below how the given property for object B compares with
object A, : -

8. the same
b. . exactly doubled
c. exactly 1/2.

de larger
e. smaller
*d momentum " v - !l S~ T

’a kinet.ic energy

. r’d ‘time for interaction of mass and apring )
’e final velocity gained ’ h ' ;
*e acceleraticn o A | {‘

| ' Source .Pis_c_gg!aica, Part III. 78/ o

o

LLOO542
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- THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF ENERGY STATES
- OF SUBSTANCES BY CORRECTLY INDICATING THE STATE WITH HIGHEST
POTENTIAL OR KINETIC ENERGY, =

¢

‘Which is in the hlghest enery state A or BY If A and B are
‘equal, mark C, : .

L b
ot N -
ACl(s) =2 Ag + C1™.

8¢ Aa
*, b
Ce C

8 a
%, b
Ce C

*a, a - :
b. b - )
Ce ¢C .. :

, ¥ . B , \ .‘ 79 ,

- 149

o L400L15

LLOOL16

LLOOLLT

LLOOKLE .

LLOOL19
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a b'

,

(8).+ 20, (£) 22 H,0 (&)

*a, a
b. b
Co €

a b
MY Hy
' *a, ,ac

be b
Ce €

a' ' b
. NaCl (s)=> Na* + 1™
A, |

a
*be b
C. C

AN
NaCl (1)=> NaCl (s)|

*a.
De
- Ce

a | b
Zn'(s)  Fe (s)

. T l
. be b
e e

. .. / . 'b . 3
34 - on2t
Fe’  + SCN” —%» FeSCN .
8. A ' A
T #p, b
. Co cl'




. a b

H(e) + 1,(e) =2 i(e)

*a. a
be b

Ce C

‘

GIVEN A SERIES OF PROCESSES IWOLVIIG ENERGY CHANGES, THE
STUDENT WILL BE ABLE TO RECALL THE DEFINITION OF ACTIVATION
ENERGY BY SELECTING THE PROCESS WHICH BEST ILLUSTRATFS THE
CONCEPT OF ACTIVATION ENERGY. :

Which of tge following is most comparable to nctivation energy?
'l‘he ‘amount of enery , (

*a.,. needed to dent a car bugper.

be needed to melt ice at O°C,

ce released when coal burns. N _
de needed to increase the speed of a car.

Source: Chemistry: Experiments and I"rincigles; pages.'zlf-?.lB.

1

" GIVEN A KINETIC ENERGY DISTRIBUTION CURVE WITH ACTIVATION ENERGY
RECORDED ON IT, THE STUDENT WILL BE ABLE TO RECOGNIZE
L. WHICH PART OF THE CURVE REPRESENTS EFFECTIVE COLLISIONS.
2, HOW THIS PART CHANGES AS THE CURVE SHIFTS TO THE RIGHT.

BY CHOOSING THE STATEMENT WHICH BEST DESCRIBES INFORMATION PRE-.
SENTED IN THE CURVE. =

~

Number of ~ , ' The graph to the

Collisions . 3 lett represents the
: distribution of en-

ergies wheri two re-

‘actant molecules

collide.
1
N l
Y .
Activation) / -Energy
 Energy Per
© Collison . = -

e 81

28

4400070

29




8e
be.
Ce

Source:

" 8e:

be

] . ' i - Ce
e ‘ .#d,

‘d'o' '

Which of the following represent.s the number of collisions which
lead to reaction. - .

Highest. point on the curve., , : "
"Height of the curve at "agt.lvat:.on energy"

Area under the total curve.

Area under the curve to t.he rlght of act.:wqtlon energye.

- If aver'aée energy inci‘,eases by 5%, the number of ‘collisions
. which exceed activation energy

decreases

remains constant

increases by 54
increases by more than 5%

./
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"+ THE STUDENT WILL BE ABLE TO INTERPRET THE RUTHERFORD ALPHA 13 SR
© PARTICLE SCATTERING EXPERIMENT BY SELECTING mcaosconc OBJECTS. - 1
ANALOGOUS TO' THE NUCLEAR ATOM. | o ,

§ - ‘ P

. .. , .
e ) -.I

Sam wishes to show the result of the Rutherford alpha particle .. 4400035
scattering experiment by shooting BB's at a solid object. Which ’ : _
of the following objects would be moat suit.eble for his demon- ‘ .
stration? ) . .

a, . quarter inch plywood . - '

b. thick cardboard ' N
“#¢, chicken wire covered with newspaper - o .

d. sheet metal with aroughened aurface E ' ' T

“Soi.u:'ce:~ Chemietg:‘ Experiments and Principles,ipp.: 131-135 ' L T f 1

-

"ME STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF ORBITAL ENERGY - 17 , i, ﬂ
LEVEL DIAGRAMS BY DETERMINING THE GROUND STATE ELECTRON CON- : '
FIGURATION FOR ANY mmw IN THE PERIODIC TABLE.

Sy

Lo

For which of the following reasons is 1322322p2 o ‘M' a 4400042 5
ground state configuration? _ : p : g
" & the lowest. energy orbital available fills first, i

*b, if two or more orbitals have the same. energy, no pairing

. occurs until there is at least ‘one electron in each orbital,
Ce No more than two electrons can be found in one orbital,

de The second clust.er of orbitals holds eight elect,rons.

4

Sonrc_e; Chemistry: Experiments and Principles, pp.' 151-155.

Ed . . -




X - ) .»-,\ ot
r . o . -7

' S . For which of the following species is 1322322p6 ‘Egl'the ’
( L ground state electron configuration? ' : -
a. A1*? “ion .

b F ion
c. neutral Ne atom 3 ,
*d, neutral Na atom v " o .

Which of the followmg electronic conflgurations represents a
t1t.an1um atom in its ground stat.e"
e lstesPopbisfapbista®

be 1s 22822p63323 6hs2h 2

Ce ls 22 63323p63dl‘

G 1872 22p63 22d10

‘o

_Source: Chemistry: Experiments and Principles, ppe. 151-155.

L

\ B
THE STUDENT CAN DEMONSTRATE A KNOWLEIX}E OF THE RELATION BETWEEN
GROUND STATE ELECTRON CONFIGURATIONS AND IONIZATION ENERGY BY -
SELECTING THE APPROPRIATE REASON FOR A GIVEN IONIZATION RELATION-
SHIP.

T

. A: 1322322p“ . % B: 1322322155 |

betweep the ionization energies of A and B?

a. The ionization energy of A is higher since there are fewer |
electrons-in thé 2p subshell.

be The ionization energy of A is higher since A has. a larger
atomic radiuse.

~is in a 2p orbital in both cases.
de The ionization energy of B is higher since its outermost

electron is unpaired. ' 0
r *e, The 1omzat10n energy of B is higher since the nucleus of B

_ has one more protone.

‘Source: ,Chen%ist.ry:' Experimént.s;and Principles, pages 158-161. \

_. Whlch of the following statements best describes the relatlonship -

. . - < .
. L. . . . 5 . -
K] B . 8 -
e . . B . .o . :
. . - N N R

" 4,4,00043
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‘co The ionization energies are equal since the outermost electx"on
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" A: 1322322;)6351 B: 1322322;)6332

Whlch of the following statements best describes the relation-
ship between the second ionization energies of A and B?

‘#a, The second ionization energy of B is lower since an mert
gas electron population forms.
b. The second ionization energy of B is lower since B has more
electrons than A, .
¢ The second ionization energies are equal since the outerfiost
: electron is in a 2s orbital in both cases.
.Ce ' The second ionization energy of B is higher since the nucleus
of B has one more proton.
de The second ionization energy of B is higher since B has a
larger atomic radius than A. -

\

Source: Chemistry: Experiments and Princi les,_pagé".s 158-Z_L6l_.‘

¥

"THE S'I’UDENT WILL BE ABLE TO PREDICT TRENDS IN IONIZATION ENERGY
~ USING THE PERIODIC TABLE BY CHOOSING A STATEMENT WHICH BEST DE-
SCRIBES A TREND INA GIVEN MOVEMENT ACROSS THE PERIODIC TABLE.

i
i .

L

’

Which of the following statements bés£ describes the trend in
- first ionization energy as one moves down the alkaline earth
metal family (Be, Mg, Ca, Sr, Ba, Ra)?

a. Ionization energy increases since nuclear charge increases.
b. . Ionization energy increases since the valence electrons
are in higher energy levels. :
¢e Ionization energy remains conatant since each element has -
two valence electrons. :
*d, Ionization energy decreases since atomic radn.us mcreases. o
e, Ionization energy decreases since nuclear charge increases.

L S . -~

et i

(2




. Which of the following statements best describes the trend in

79

L4,00048

‘first ionization energy as one moves to t.he r1ght across the
second penod" .

 *a,
b.
i Coe

d.
€e

Source!

Iomzatlon
Ionization
Ionization
are in the
Ionization
Ionization
incregses.

Chemistzjr H

energy increases since nuclear charge iricreases. ‘
energy increases since atomic radius incrcases. N
energy remains constant since all valence electrons

same shell,

energy decreases since metallic character decreas
energy decreases since number of valence electron

»

<

Experiments and principles, ‘pages 156<162.

/Y

Fams

_THE STUDENT WILL INTERPRET THE BOHR MODEL BY SELECTING STATEMENTS 20

WHICH CORRECTLY RELATE THE BOHR MODEL FOR THE HYDROGEN ATOM TO
THE HYDROGEN SPECTRUM. .

Accordlng to the Bohr model, for which of the following reasons . 4400049

does hydrogen produce a line spectrum"

*g,
b.
Co

d.

A photon is emitted only when an electron drops from a

higher to

a lower energy level.

\

The electron emits photons as it rotates about the nucleus

in circular orbits.
The electron radiates visible light only when it is close

to the nucleus.
The electron cannot omit photons vhen its energy exceeds the

1omzat10n energy.

e ez,

The emission spectrum for hydrogen has the general appearance uie
shown below: : :

KL
1L

M N OP

87
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The -disgram to the left
repr_eseht; a series of
ele¢tronic transitions

| within the Bohr lﬁrdrogeh '

atom,
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. 19

- be
*c,
d.

~ Source:

80

which series of apectfal lines w;mid the transitions give rise?
. B' F' J' N . ' ) .

E, F, G, H R o ’

I' J' K' L . ot : . . ' .
. C, G' K' 0 ' - . ’ R

‘Chemistry: Experiments and Principles, pp. lk2-1i5.

THE 'STIUDENT CAN APPLY THE FORMULA FOR ELECTRONIC MSIT10NS

IN

THE BOHR MODEL BY CALCULATING THE ENERGY OF PHOTONS EHITTED

WRIIG ELECTRONIC TRANSITIONS.

Ce

d.

Source:

The diagra. - '@ left

" represents an e.ectronic
transition within the hy-
drogen atom. What is the

during this. tranaition.

- 313,6 - ' 13,6 kcal
9

16 mole
‘2] .6 . keal
9 mole
2 2 2 3' kcal
Y 'S mole
212.6 kc‘l . i -
. =3 mole .

Chemistrys Exggrimehta and principles, pp. il.2—1h5.

energy of the photon emitted '

400050
2 |
o

L14,00051-
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THE STUDENT WILL DEMONSTRATE A KNOWLEDGE OF TERMS RELATED Tb -

ATOMS WHEN GIVEN THE NUMBER OF PROTONS AND . NEUTRONS IN THE

NUCLEUS OF AN 'ATOM, BY DETERMINING THE ATOMIC NUMBER, CHEMICAL

SYMBOL, AND MASS NUMBER OF THE ATOM,

\.
_The ‘nucleus of an atom contains 27\ protons and 33 neutrons.
What is the correct symbol for this atom? :

33
. 8o 27 CO
' 60

w. 270 - SR
- Aséo | -

a 667
. 33A'527'

.”

' Chemisﬁy: Experiments and 'Princigles, pp. 135=7.

THE STUDENT WILL DEMONSTRATE AN uunms'rmblm OF ELECTRON
CONFIGURATION BY SELECTING THE CORRECT CONFIGURATION FOR A~
GIVEN ELEMENT OR ION,

The correct electron configuration of the Al3 ion is

a. 1322 322p63 323p1

be 1s%2s%2%38%3° —

*c, 1323 6 X
6 1

d. ls 2p 3s

0'Conner et al Chemistry: Experiments and Principles, p. 157

23 ...'.

5l
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e - THE STUDENT WILL DEMONSTRATE A KNOWLEIGE OF THE TERMS: FOR ATOMIC 146 ’
. : S _STRUCTURE HYPOTHESIS BY SELECTDG THE CORRECT 'rmus FOR GIVEN ‘
F DESCRIPTIONS. o o . N -
Lo . . o - .Hi‘gh"'freq‘\'xency ‘invisible rays releised in radioactive decay are o 41400395 :
U S ‘~a".~' ‘cosmic rays |
| -+ be " @lectron streams
: ' Ce ~cathode rays
- - 7 *d." gamma rays § _ : !
"~ e none of these : . B T f
\T;le atom has total-charge which is S - 4400396 }
, ’ o ", n.e\i;x;a‘l*m"“ | ‘ f
- ’ b. . positive %
Ce negative ' - - ' | oA 4
d. static S : ‘ 0 i
“es none of these ' S g
t
l. . —g
i
. . : 3
- The electrons in the final s and P orbitals are knovm as’ 4400397 !
- i
- ) a. negative charge _ : v :
IR be lowest energy state = = : . ' S .-
X c. ionization electrons . S -
. *d, valence electrons :
- e, Beta rays _ . ""'l/
Atomic-particles located in the nucleus are  Lioo3gs
- a., alpha particles | | |
b. protons .
C.' electrons
d. neutrons . ;
e, gamma rays '
Best ansver' is: _ : N ‘ R —ﬂ '.
a. a&b _ ' ' o '
b ba&c . . AR
Ce C&e . ’ .l,"_;?g A ' ' : .}
e." none of t.he above T ' E N

L e N . B . T g e o . . o o




H—> 2" &
e . e .

a. neutrons

b, cathode rays ‘

C, at.oms : )
*d, a Bha part:.cles

€,

When alpha particle A passes through atoms of metal foil (M),
where would A hit screen S5? , ,
ere woul

Jp—

8¢
b.
Ce

‘ *d,
€e

Of the small units in atothé, the ones with the gre'at’est.} mas$ are -

: 8
b.
Ce
*d,
€

A
B
c

ALPWA
IAZT\CLES

and B
and C .
and D .

ail of them:
answer not given °

electrons -

gamma rays

beta rays

alpha-particles
' neutrons ’ .

" METAL
ATOM S

(m)

' SCREEN
(s)

-1

-

L400399
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' Hhat do you kiow about. two element.s A and Bisz, = 16

, . @, equal in mass S

. *b, isotopes . f

c. inert gases v AU (R

- d. alkali metals : | /
e, none of these

- .
Y /

Source: Raytheon, Chemistry, Chapter 8.

THE STUDENT DEMONSTRATES HIS (X)H?REHENSION OF ENERGY STATES BY
CORRECTLY IDENTIFYING CHARACTERISTIC STATEMENTS OF ELECTRON

DISTRIBUTION FROM A LIST. }

Which of these statements are NOT
Electron énerg lévels are elled st.at.ionary states of an

" be
necessary to raise an electron to a higher energy level,

‘e, cande

element,
The ionization energy of an el.ement. is the amount of energy .

An electron stays in its stat onary state unleas the element

- . Ce

is ionized. .

de ‘Light is emitted when the first ionization energy is added
to the element.

e.. Balmer lines are visible whejﬁ a hydrogen electron changes
“from a higher level to level .

a. aand b

be b and.c e

- c. a, b, and e
*d, b, c, d
.-

wooiez L)

147

4400403 (~,
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._ | Which of these statements are true? = o LLOOLOL

. M / ) .
\ ' a. Each element has a characteristic pattern of light emission
line spectra.
b. The line spectrum for " hydrogen is one of the most complex.
c. For a particular quantum number of hydrogen the n orbltals .
have the same energy. '
de A spectral line is emitted as an electron drops from a - ,
higher energy state. o '
. e+ The electron conflguratlon indicates the. spectral 1ines. . '

i
e ews L7 S Sy T T S g
o et R s N A e i B A it

L C N Y R

*a, a, c, d " ' . ’ s | : i
" be. by ¢ ‘ _ ' o i k
& ce a, b, c , o o C
d. a. C, e . B . o . ) . »
e. all of them - ‘
|
e g . . . . ;
Source: Raytheon Chemist ,'Chapter 9 . - o i
THE STUDENT WILL EXHIBIT HIS ABILITY TO ANALYZE THE RESULTS OF - - 181
THE RUTHERFORD SCATTERING EXPERIMENT BY STATING THE MOST UN- '
EXPECTED AND- SURPRISING RESULT FROM THE ACTUAL RESULTS. .
. ) - N B N !l .
The most unexpected result from the Rutherford scattering ex— S LLOOSAB
~ periment was: : : - '
a. That most alpha particles went through undeflected. ' o
b, That most alpha particles that were deflected, changed their
- paths by only a few degreess . | .
*c, That a very few alpha particles were deflected through an S
angle of 90° or more. '

de That alpha particles caused a sclntlllatlon on the detector
screen even after deflection.

- Project Physics, Part V.
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THE STUDENT WILL DEMONSTEATE HIS ABILITY TO RECALL THE EARLY 191
ORIGINS OF THE ATOMIC THEORY BY RECOGNIZING SOME OF THE FIRST

' ASSJHPI‘IONS USED.

All but one of the following are assumptions used by the early 4100562

Greeks in the first atomic theory of mat.t.er. Select the one
NOT applicable.

a, material things consist of very minute indivisible particles.

b. matter is eternal; it cannot pass into nothingness.

c. All atoms are of the same subst.ance, differing only in size.
shape, and position.’

-#d, atoms are locked in mot.ionless Rpsit.ion to form solids. -

e. atoms are able to move for reasons not clear.

John Dalton assumed that if a compound consist.s of two element.s - L4,00563
A and B, one atom of A always combines with: '

#a, one atom of B

b. one or more atoms of B | ; ’ -
' Co, two or more atoms of B ‘ o v
d. B in any ratio of small whole numbers L *
\
\\’ " . . B L
THE STUDENT WILL EXHIBIT HIS COMPREHENSION OF ELECTRICAL CHARGE . 275 © -

AND THE ELECTRON-PROTON MODEL BY SELECTING STATBMENTS,WHICH
'DESCRIBE THE - MODEL. S

\

All of the following statements support. the electron-proton model u.00711\ ‘

excegt

a. the basic unit. charge of electriclt.y is eit.her positlve or i
negative. _ d
be the portlcle with one basic unit of posit.ive charge is the
_proton.
c. atoms and molecules are elect.ncally neut.ral, possessmg zéro
el:itrical charge. :
#d, atoms which are electrically neutral are made up of. neutrons. ,
€. molécules possessing different number of electrons and prot.ons o
are culled ions. - v ‘

e

.
/

-




f . Which ‘of. the following statements best describes an ion?
a., contains protons
y, b. contains neutrons
c. zero electrical charge
'~ #*d., unequal electron-proton ratio
e. charged part,.ic}.e
Source:' /Raytheoh Chemist-g, pe 90-92.
| :
] {‘: . . .
L : THE STUDENT WILL DEMONSTRATE THE ABILITY TO IDENTIFY CORRECT ' 14
. , ' RELATIONSHIPS BETWEEN THE RYDBERG EQUATION AND THE HYDROGEN
' SPECTRUM BY SOLVING PROBLEMS REIATED T0 'I'HE EQUATION AND THE
DIAGRAM OF THE SPECTRUM.
' Co _ : K . -
| e oo The emisslon spectrun for hydrogen has the general appearance :
v (' R shown below: - ‘ N
| | , | : .
[ - A BCD. EF G H I1J KL M N O P
RIS =SNG I = . e e . S e g SO
Infra red~._ Infra' red -~ Visible E Ultra violet f‘requenc)\'
‘ The frequéncy of lines in ‘this spectrum cqp be det.ermined by
/ the following equatlon\ ' y
Y =325x 105 (-2 = 2) Co N
- - . \\ B - R
..~ Vnich of the following\is true for +the. Lines lettered M, N, 0, P? 4400036
t o ' - *a ny has the same numerical value . ™ ' , I
) - ) b. .n, is greater thann, -. ‘ e /
. ¢ n, increases with -frequency - o ' ' o |-
‘ . . N * ‘ . - \ -
: de- n, is constant : - - ( N

Cnuoon2




For which spectral line does n, = 3 and n, = 5%

i
: .
. \' ' *b.
L . \\\ Ce
' de.
i.
i

O_C-"ljm

e

'\f For which group of lines is n, equ;l to ny + 17

' *a. A, E, I, M-
) y ' . be E, F, G,
\o . : : C. D' H' L'
d. A, F, K,

v X

~ Chemistry: Experiments and Princi les, pp. 126=137,

.

1,1,00038
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. THE STUDENT WILL BE.ABLE TO DIFFERENTIATE GIVEN PROCESSES BY
CHOOSING THE CORRECT DESCRIPTION OF INCREASE OR DECREASE IN
HEAT CONTENT OR ENTROPY FOR EACH PROCESS.

Directions:

Circle - .

The following statements refer to processes which
involve changes in heat cont.ent and entropy.

a, if the process involves an increase both in heat
" content and entropy

b. if the process involves .an increase in heat con-
tent but a decrease in entropy

Ce -if the process involves .a decrease in heat con-
tent but an increase in entropy

\d.. if the process involves  a decrease both in heat
content and in entropy

Liquid water at 100°C turns to steam at 100°C.

*a,
b.
Te
d.

SoJ.id N13 explodgs, forming nitgjogen and iodine vapor.

[ 1Y

be

*c,

- de

e sial

'An electric current is passed through a copper chiox‘ide .solution.

- forming copper at the cathode and chicrine at the anode.

8e '
*b.

Ce

d.

10

LLO0073

LLO00T,

4400075
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Solid Na23203 5H20 crystallizes f'rom a solution conﬁaining
sodium ions and _t_.hiosullfate: ions. '

ae¢ . ' ) )

b, . '

Ce '
T, %d, : .

Chemistry: Experiments and .Princigles, pages 21}6—250;

-

GIVEN THE ALGEBRAIC SIGN OF THE FREE ENERGY CHANGE FOR A PROCESS
OR’INFORMATION FROM WHICH THIS SIGN CAN BE DEDUCED, THE STUDENT
WILL DESIGNATE WHETHER OR NOT THE PROCESS IS SPONTANEOUS BY

‘ SELECTIM} 'THE CORRECT DESéRIPTION OF EACH PROCESS.- .

Directions: Information about. several processes is glven below.
i Circle '
. a. if the forward process is spontaneous.
b. if the system is at equilibrium,
ce if the reverse process is spontaneous.
de if none of the above. conclusions can be reached
" without additional information.

AG =0
8. : ’ \
’;bo V ‘ ) .
Ce
do. °

AH <0 andASS O
.*ao ,.'/:.l . | . . . . o
b |

- " Coe

\
A




ra
. | )
i / “\
. / 92
/ :
- /
AH >0 andas » 0 /
. -/
Ce - l_
*d, |
i [ )
7 " &AHY0 andds £
a _
. b. " s
*c, . i
A d."' : i
S L
Chemistry: Experiments and Principles, pages 249-250. o S
. . | . ' . . . . .vk . v‘ .> | , \ K
THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF PLOTTED STATES 45 B B
\ OF PHYSICAL MATTER BY IDENTIFYING A PHYSICAL STATE AT A PARTICU=- o3
' LAR POINT IN- TIME AND TEMPERATURE FROM A LIST OF ALTERNATIVES, L
R Given the following plot of experimental data, between what
: - - points on the plot is the substance in the solid state only?
4
- L4O0137 - y
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Given the following plot experimental data, between what points -

on the plot is the’ substance in Just' the liquld state?

|

! !

" .
_ 1

N time L
a, A-B
be B=C .
“’C._" c - D ‘
do D'- E ’ '
es E=-F

" THE STUDENT WILL APPLY THE KINETI? THEORY OF HEAT AND PRESSURE

BY CORREdPLY IDENTIFYING FROM A LIST THE! CHANGE IN KINETIC EN-

. ER(:Y CAUSED BY THE CHM(}E IN PHYSICAL STATE OF A SUBSTANCE.

i

Hl‘on you heat a solid, would: yox[ predict. the &verage kinetic
energ;r of the molecules to : o

a. dec ease
*b, increase
Ce remain the same

'Hhen you melt a solid, would you pred:.ct the average kinetlc
enery ‘to (temp. constant) .

i

3 ‘8. decrease , "
'be increase _ . o/
#*ces remain the same ‘ : N

u

'0'(':on.ner' et al Chemistry: _Eltmrim‘ent's and Pringigleé,.'pp. 66-617.

101

| 4400138

W400139
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 THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF THE RELATIVE MAGNITUDE
OF THE_FORCES ACTING BETWEEN MOLECULES BY DETERMINING THE STATE
OF A SUBSTANCE AS EITHER A SOLID, LIQUID, OR A GAS.

& '
1
.

‘The forces between molecules of a substance are ver& weak, Pre-
dict the state of the substarice,
[
a. liquid '
b, solid
®*c, gas

O0'Connor et al Chémigfgxs gt_gerim;nts and Principles, p. 71
o | -

THE STUDENT WILL BE ABLE TO APPLY THE THEORY OF ENTROPY AND
ENERGY BY PREDICTING THE PROBABLE CHANGES ON A GIVEN SYSTEM,

Directions: ©  Assume you are observing the dance floor at a
' . school dance. Select the alternstive that best
describes the situation. ’

At,"i.he start, the buhd is playing a slow number. -
#a, Energy is low; entropy is high.
~be Energy is high; entropy is high.

~Co Energy is low; entropy is low.
de Energy is high; entropy is low.

,

The band now is playing a very fast tempo nusber.

a. Energy is low; entropy is high.
*b. , Energy is high; entropy is high,
¢. ' Energy is low; entropy is low.
d. Energy is high; entropy is low.

L9

-

L4001l

A{)i

o
_ |
S

L0203

t.'l;dozot;
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The band is now playing the "bunny hop.”

a. Energy is low; entropy is high.
b, Energy is high; eniropy is high.
ce Energy is low; entropy is lowe

*d, Energy is high; entropy .is low.

THE STUDENT WILL APPLY THE RELATIONSHIP OF ENERGY AND ENTROPY

BY PREDICTING THE CONDITIONS NEEDED TO ACHIEVE A STATED GOAL.

Assume that the roles of energy and entropy are reversed. You
are in the syrup business and must.dissolve suger in water as
one of the steps in making your product. For purposes of this
question, we will assume that the process of dissolving sugar is
endothermic. Which of the following conditions would you use

to make the most sugar dissolve? .

_ a. cold and extreme dilution '

b, heat and extreme dilution
¢ce cold and very 'slight dilution
*d, heat and very slight dilution -

.

Chemlcal procedures often call for the precxpit.ation of a dissolved
solid from a solvent. Which of the following procednres would
‘most likely be used to achieve this goal?
a. heat it.
*b, cool ite.
. Ce shake it.
de centrifuge ite
+de add more solvent.

THE STUDENT CAN APPLY THE CONCEPT OF HEAT OF FUSION BY SELECTING |
CORRECT SOLUTIONS TO PROBLEMS INVOLVING HEAT CHANGE.

4400205

. 89

4400212

41,00213
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If 100 nl. of water are cooled 50° C. then the number of granms L400325
of Hzo(a) melted by the released calories is -

8¢ 1.‘,‘0
" be 348
Ce 1’8 X 10
*d, 6.25 x '
e 5 x 103 | ' _ -

L1

If 100 ml. of water are cooled 45° C and 5. l.6 x 10 g, of H 08 4400326 -
n .

are melted, what is the calculated experimental heat of fusi
in cal. per Mole of H,0?

2 _ .
Q. 1036 ) ’ ) o )
be 1.40 o -
~Ce 1."6 X 10 )
de l.44 x 10; _ _ ‘ o -
%o, l.4%x 10" ' ' _ _ N

Which of the following is NOT true? The melting of ice 400327

8 is fusion'of H 0( )

b. is a phase change ' ‘
#c, causes a substance of lower potentinl energy to be formed.
ds’ produces a substance of higher Kinetic energy

e. produces a substance in a less _condensed state -

- .- Source: Lab Mundal, Text, p. ;?L. Raytheon Chemstudy.

THE STUDENT WILL DEMONSMIATE AN UNDERSTANDING OF THS USED IN = 136
PHASE CHANGE BY SELECTING ANSWERS TO QUESTIONS IN RELATION T0.
DIFFERENT CHANGES IN STATES. OF MATTER,




f Boiling bccurs when vapor pressure of’ a liquid and at.mospher_:ic

pressure .

' ae« increase
*b,- are the same

ce are sublimations : ' .

de decrease

e. are fusions . - _ _

f,' answer not given T ' ca

Pha=e changes from solids to gases .
8. increase - .
b. - are the_same '
. *c, are sublimations .
* ~ d. decrease : : \
e. .are fusions
f. answer not given

Vapor pressure of liquid increases when temperatures ..

*a. increase o ' ‘ ' Lo
b, are the same ’ '
¢. are sublimations . .
d. ‘decrease . o : S

e« are fusions : ' ]
f. answer not given

~ . -~

During changes of liquids to solids degrees of condensation - -

] *a, increase
o ~ be are the same
‘ ce are sublimations .
d. decrease '
e, “are fusions
- fo answer not given

LLOO3L43 -
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#

Boil:.ng can be achieved at a louer temperature by atmospheric
pressure . : _

a. increase

b, are the same ‘

‘ce are sublimations /
%4, decrease /

e, are fusions o

f. answer not given 2

’, . ' :
) . .
; , o '

During phase .change, temperatures T
" 8. increase
*b, are the same
© Ce @re sublimations _ p _
d, . detrease ’ ‘. .
e are fusions ' -
f. answer not given

Source: Roythemf' Chemsfndy, Chap. 5, p.' 78
.~\ :

*

THE STUDENT WILL DEMONSTRATE HIS ABILITY 70 ANALYZE THE RELATION-
- SHIP BETWEEN HEAT AND TEMPERATURE 5Y INDICATING AN EXPLANATION TO
srmumus WHICH APPEAR TO CONTRADICT THAT nr.wrxousuxr. - T

. /' .o e
J
- Z . - . ¢
s, . : ) .
4 - ' . . -

Direcf.iona: Indicate the correct answer and explnmtion for the

follo\d.ng stat.ennts.

"

S,

L

. “‘. ) '
Aq iceberg contains more heat than a cup of steaming hot tea. . -

a. False. The tenpernture of ths iceber} is O C and the
" Temperature of the tes is 100 C,

be Falsee The iceberg is pure water but the tea is not.

ce False. The iceberg forms 18 salt water which meens its
o temperature is lower than 0°C,
- de . Trues Even though the temperature of the ieeberg is lower
‘it contains more heat because it is a solid.
<Irue. The amount of total heat present in a massive iceberg
with a low temperature would be more than the total heat

present 1r a cup of tea with a h."gh temperature,

e,

't

—

Wwoo3u7

100348
|

177

44,00531




Three liters of water at a temperature of 70 C contains more

99 E

heat then two liters of water at 100 C.

*a;
‘ bo

Ce

d.

€e

Source:

THE STUDENT HILL EXHIBIT HIS ABILITY TO CNPREHEND THE SECOND
LAW OF THERMODYNAMICS "INCREASING OF ENTROPY" BY IDENTIFYIK} A

| 'I‘rue. Even though the. average amount of heat present in the

‘in temperature if the three liters were poured into it.

three liters is less than that of two liters, t.h-> total amount
of” heat\present would be more.

True. The temperature of two liters of water at 100°C would
drop more than three liters of water st 70" if two liters of
ice water is added to each.

False. Since temperature is a measurement of heat, more heat
is present in the two liters of water. o

False. 'Since two liters of water-at 100 C _would evaporate in
less time than three liters of water at 70 C, more heat must
be present in the two liters of water,

False. A thermometer in the three liters would show an in-
crease in temperature if the two liters were poured into it
while ‘a thermometer in the two liters would show a decrease

\

. X ) * .
.ESCP Investigating Earth Science, Chapter 6, Houghton Mifflin Co.

;.. »

SITUATION WHICH IS NOT CONSISTENT HITH IT,

From the list below, 'ehoose the case which is not consiseent
with the concept of the state of increasing ent.ropy. The case.
in which

be

Ce
d.
*e.

‘Source:

all mechanical . enery has been transformed into heat energy.
all heat energy has been transformed into other rorms of
energy. : _
the temperature of the universe decreases toward absolute ,
Zero0e

heat does not nat.urally flow from cold bodies to. hot bodxes.

the supply of coal and oil has been depleted. oL

k]

. ] :
Project Physics, ch. 1l.6.
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Ce
*d,
]
Ce
{

of

8.

v b.

A *Co
d.
€e

L.
{
Source:
f

. Qe
" be
*c,
d.

Co

Source:

. 8e .
"“.»v.\-
b...»

The second law of‘thermodymmicl
naturally flow from a cooler to
of this are best illustrated by whi

; - " THE STUDENT WILL Exumri' HIS ABILITY TO.COMPREHEND THE PROCESSES
| t .~ THAT INVOLVE THE REVERS)
- K THAT. MAKE EVENTS EITH

ILITY PARADOX.BY RECOGNIZING PROPERTIES
REVERSIBIE OR IRREVERSIBLE, :

/- .

.

'I'he kinetic energ of falling bodies changes into heat energy upon
impact.

The reason this is an irrevernble process 1s:

Motions governed by Newton's law are irreveraible.

The reversible process \iould not conserve energy.

The reversible process would not conserve momentum,

There is little chance ti:e molecules will order themselves
so that the reverse occurs, , '

There are no- processes thai are reversible.

/.

the following choose which represents a reversible process.
a pendulum swinging in air, )

water falling in a cataract.

two molecules colliding elast.ically

an ice cube melting in a drink | .o

there are no processes that are reversible.

e

—_—

_\\ :
————

Pro]ect ngics, Chapter 11.8..

~—

-~

s THE éTUDENT WILL EXHIBIT HIS ABILITY TO ANALYZE THE SECOND LAW

‘ OF THERMODYNAMICS BY BEING ABLE TO PIICK OUT ITS IMPLICATIONS.

I _

. r . '..
infers us that heat will not-
la hotter body. The implicatio
'h of the following?

This means that theoretically air conditioner shouldn't work.
This is a fundamental law of physics.

This is a statistical law showing a low probability
This is becauss molecular motion is random, -

All of the above are illustrated by this law.

Project Physics, Ch, \1]\."

' WOB
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( , THE STUDENT WILL DEMONSTRATE ABILITY TO REC(I}NIZE PHASE CHANGFS
' BY SELECTING EXAMPLES OF SUCH CHANGES. -

Which of the following is- _ho_t." an example of a phase change?
.  a. the'melting of ice
e~ "be the evaporat.lon of gasoline

. : de the freezing of mercury
‘ .. ee. the condensation of alcohol

‘ .
From the following statements identify the number of phase
changes present.
Salt wator was pumped into evaporating beds to remove water.
' The water was condensed and bottled as distilled water, as well
as "frozen into crystal clear ice cubes. The salt was heated and
. * when molten poured into molds to solidfy. These pellets were
( used to melt ice on the city streets.
’ d. 5
b 8
Ce 2
PR *d! . 7‘ .
‘ee 10
Source: Raytheon Chemist ', pe Lot . T
THE STUDm WILL .DEMONSTRATE HIS UNDERSTANDING OF THE MEANING OF
. TEMPERATURE BY IDENTIFYING STATEMENTS WHICH GIVE MEANING TO THE
TERM TEMPERATURE. : 1
.

266

LLOO696

1400697

267
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_ _ _ Identify this statement regarding the meaning of temperature . L1,00698
! ‘ which is false. .

. a, ‘any subsiance that has the property to change temperature
" can be used as a*thermometer.
be translational molecular motion is a measure of temperature,
Ce two gases at the same temperature possess the same average
kinetic energy. :
*d, two gases at the same temperature possess the same average
velocity. R _
e. two gases al the same temperature are in thermal equilibrium. . e

L s

[T SO TN

" Source: Raytheon Chemistry, pp. 59-60.

v

THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE MOLAR HEATS OF 271
FUSION AND VAPORIZATION DURING PHASE PI{ANGES BY GAISUIATIM THE

ENERGY CHANGE IN A PHASE CHANGE.

The amount of heat energy measured in kilocalories necessary ©LLOOT0L
‘to change 36 grams of ice into water is :

8¢ loM kcal }
"be 7.20 kcal /

Ce 1lhel kcal

*d, 2.88 kcal
e. 28,8 kcal

—_—

The amount of heat energy measured in kilocalories nmms\gj\

v change 3 moles of water to steam is

’

a. 23.7 kcal
b. 1.9‘0 kcal
*c, 29.1 kcal

de  19.4 kcal |
(-9 2.91 kcal ,
' ¥
Sodrct;: R_‘li theon Chemistry, pp. 75=76. _ _ ’ ' o
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THE STUDENT CAN RECALL DEFINITIONS OF TERMS USED IN WAVE THEORY 22 )
BY ASSOCIATING DEFINITIONS OF WAVE-LENGTH, FREQUENCY, AND SPEED : N
WITH SYMBOLS ON A DIAGRAM OF A ONE DIMENSIONAL WAVE.

-

The diagram shown here represents a side view of 'uiter waves,
The distance between points 1 and 2 is 2.0 meters. The fre-
~-——. quency of the wave is 0.5 cycle per second.

" To find wavelength, one would measure the distance Be_tween which of 4400052
“the following pairs of points? ' o .

a. 2and3
*b, 3 and 5
Ce S5and 7 -
de 6 and 8 o~
P {)
' !thére would point 1 appear to be after i seconds? : 4400053

~ m. “point 4

bo. point5
*c, .. Pomt 7
d. point 9 7
~N b
The speed of the wave in meters per second is R "MOOOSI;

*a, c‘&oo X 0.5
be 4O # 0.5
Co 2,0 x 045 . ©
de 0.5 2.0 : '

\“\...__‘\ N . . . . .
Chemistry: Experiments and Principles, pp. 122-123.
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”%&
ﬂ ) - THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF X-RAYS BY 178 ©
N . RECOGNIZING THEIR PROPERTIES AND SOME PROPERTIES THEY DO *NOT* . L es
| « EXHIBIT FROM A LIST, )
'c;>_‘_:'
\ : . g
'Of the followl.ng propert.ies, which one is not, a property of _ L,4,00533 ‘

X-Rays?

a. They are part of the electro-magnetic spectrum,

b. They are deflected by magnetic and electric fields,
*c, They have extremely short wave lengths.

de They have large energies,

-Source: Project Physics, Part V.

’

THE STUDENT WILL DEﬁONSTRA%E HIS ABILITY:TO RECALL THE BASIC 221

» NATURE OF WAVES BY'IDENTIFYING THEIR CHARACTERISTICS CORRECTLY. o o f
The phenomena of wave interference involves T . 4,4,00610 -

a. constructive interference
b, destructive interference
¢, formation of modal areas
d. ' formation of larger waves
- *e, under various conditions all of the above

"In the direction of wave motlon, wh1ch ol the following is = | ‘.aaoobii .
transrerred? _ - ' -

a. the medium used

. be the mass " _

«*  #¢, ' the energy DU,
d. the force : ' .
e. the speed ' '




. *b,. horizontal wave

e. compressional waye

#a, none of the above

- e | 106

0

ﬁhich of 't.hose below are rgsponsibie for wave speqd? - “ _ 4400612

‘as the medium's mass ' - N

“be the medium's elasticity

ce the medium's density

. de both a and b above
*e. both b and c above

4

The meaning of "wave propignt.ion" is best described by ~ . - LLO0613 N\

a. movement along a medium

" b trnveling through a medium

"Ce reforming their shape on a slinky
#*d, all of the above
e. none of the above

“la

Below are some kinds of waves., Select the one that is not} of & © LLOO6LL B
distinctive nature. ' C . : R ML r) 1

N Y
F 3

a. longitudinal wave

‘ce torsional wave
d. transverse wave

A}

'The energy a wave may contein :I.s not shown by wh:l.ch of the ~ LLOO0615
following cho:l.cea? ' . )

a. .wave length . ‘ o
b. - frequency : i
Cc. amplitude : : ' ) o
d. all of the sbove .o " ]

THE STUDENT WILL DISPLAY HIS ABILITY TO COMPREHEND THE FACTS 222
.OF DIFFRACTION AS A WAVE PHENOMENA BY RECOGNIZING THE-CONDITIONS - ST 0
UNDER WHICH Dxmncnon IS PRODUCED. o &
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The phenomena of light dlffractlon was not discovered for LL00616
centuries chiefly because: : :

a. the,speed of light is very fast -
*b, 1light is such a short wave length

ce light seldom bends around corners

d. 1light was seldom sent through holes

e. light waves have a very small amplitude

,
. ' . v
3
1
- H
- 3
&

The pnenomena of diffraction is most noticeableiunder which " LLO06L7 :
of the following conditions for passing through an opening? , 5
- a. The wave length is small compared to the opening. el E

b. The opening is very small, _ { » . >
#c, The opening and the wave are in the same order of ' G
"~ magnitude for size,
ds Thelight has a very high frequency. :
" es. The light is of low freqpency ‘and the opening large.

A B S a0 ¢

THE'STUDENT WILL DISPLAY HIS ABILITY TO APPLY THE PHENOMENA' bF. 223
DIFFRACTION ‘BY SELECTING A CORRECT SITUATION FOR THE PHENOMENA <
IN SOUND HAVES. :

\

A double outside door is open in the fieldhouse where the _ 4400618
orchestra is practicing for commencement. " You are walking .

along the sidewalk adjacent to the open door and begin to hear

the music. Nhich of the following do you hear f1rst°

a. the piccolo
b. the trombone
#c, the bass horn
de they all are first heard simultaneously from a distance
) e. none are heard until you are opposite the door‘then all
' are heard at once.

P
-
N

- N
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Even though a band may be a large distance away, the sound of LL00619
all the various low and high pitched instruments arrive at your
ear "in step". The reason for this is that sound waves

a. do not interfere with each other

b. are longitudinal waves

C. -are polarized .
*d, trevel at the same speed for all frequencies
e. - are slower than light waves

- THE STUDENT WILL DISPLAY HIS ABILITY ‘TO RECALL THE FACTS OF THE 224
. INDEX OF REFRACTION PHENOMENA BY DISTINGUISHING CORRECT IDEAS
FROM SEVERAL GIVEN,

Which of the following does not express an index of refraction? 1400620

a. sini/sinr. ' .

b. angle i/ angle r - : : : '
] Co * /“ ) o . . . ) . ’;“3

feo. nz/nl’

a

"l‘he relative :Lndex of refraction for a given pair of media. | LLO0621

a. . changes with the culor of light.. } ' : o

*b, is always less than one. . : : _ -
. can predict the critical angle. : ' ’

d. may result in no change of path for the light.

e. predicts the change of frequency of the light waves,

»

Sourcé: Prb,]ect m‘ sics, ch. 13.
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| - THE STUDENT WILL RECOGNIZE THAT THE HUMAN EYE IS SENSITIVE TO- = 16
| ~ ONLY A SMALL-PART OF THE LIGHT SPECTRUM BY CHOOSING THE BEST
. . EXPLANATION.FOR A GIVEN EXPERIMENT'S RESULT. .

\ L Fo\anm& / /
o S\ﬁ'

e
D
The white light from a tungsten filament is split into its com= 4L4,00041

ponent colors by a prism. When a piece of white paper is placed at

S A position X, colors are observed from A to B, When the white paper

is replaced by a photographic film, the film is darkened from C

| « to D. Which of the following statements best explains this observa-
tion, ’ - :

*a, . The film is aensitive to a wider range of colors than the ' : {)'
_human eye.

b. ‘The colors in regions A-C and B-D are too dim to be seen.,

c. The source emits more colors when the film is in place than
when the paper is in place.

d. Light scattered within the priam is recorded hy the film.

_ Chemistry: Experiments and Principles, pp. 123 and 12i. |
# . .
THE STUDENT WILL ANALYZE A SCIENTIFIC EXPERIMENT CONCERNING THE 127

. EFFECT OF LIGHT DURATION ON PLANT FLOWERING, BY IDENTIFYING
RELATIVE ASPECTS OF 'HIE MIHENT FROM A SERIES’ OF QUESTIONS.

Cas o o




1

n

John's science fair's project is entitled "The Effec_ﬁ g Iuration
of Light on Flowering of Plants." In light of conducting a re~
liable scientific experiment answer the questions listed below:

Which item below is relevant to the experiment?

" a. gravity

be Geographic location
*c, Temperature

de Altitude

Which of the following would be considered an. independent. variable?.

a. type cont.ainer '

*b, 1light
Cs water
d. P H

(4

A control experiment is used to

a.  provide consistency

b. provide reproducibility

C. - provide accuracy - i
*d, provide comparison

Which item is irrelevant to the experiment?

_a. . air contaminatlon
be humidity and temperature
*c, time of the year
d. nutr ients required for grovt.h .

Which is t.his experiment would have to be const.ant. for all
' samples? . .

a. gravitational pull

b, same person doing experiment o _ .
c. duration of 1light » : ' -
*d, so:Ll compos:Lt.:Lon ' ' . :

Nev,o .

£

419

1400308

4400309

4400310 - )

‘I.LOOBII

e e e

™ g = g
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ﬁhich of f.he following would be considered the dependent variable? 4400312
'a. number of times plant was watered ‘
.be assurance of soil sterility

ce filtration of air =
*d, - growth of the plants

‘ : | 4 | . A &-‘3‘-« K
‘ ’ AL ‘g::' ," . .
. . 'THE STUDENT WILL SHOW HIS ABILITY TO ANALYZE THE WAY PHOTOELECT- 179
. * RONS ARE EMITTED ‘FROM A PHOTO-ELECTRIC SURFACE BY PREDICTING
WHAT 'CHANGES TAKE PLACE WHEN LIGHT INTENSITY IS ALTERET,

'

A clean surface of potassium metal is exposed to violet ii'ght, 0 L4O0534
ard electrons are emitted. If the intensity of the violet ' S
~ light is increased, which of the following also increase? - B
S 1. the cherge of each electron emitted .

2, the energy of each electron emitted -
3. the number of electrons emitted per second

a. 1 only

b. 2 only
%c. 3 only

s do 1l .nd2
" Qe 1, 2 and 3

%

) The 1ight meter of a camera will show a lower reading in the ~ : 4400535
shade because photo-elect,rw emitted in the photo-cell are now: - ‘

"ae o0f lower energy
: b. of lower speed
e Ce of smaller size
*d, of fewer numbers.
e. of less intensity

P

. Source: Project Physics, Part V.

c e
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THE STUDENT, WILL DEMONSTRATE HIS ABILITY TO A#PLY_THE PRINCIPLES ~ 211
OF REFRACTION, REFLECTION, -AND DISPERSION BY SELECTION OF CORMECT
FACTS TO EXPLAIN GIVEN PHENOMENA.

The rainbbﬁ phenbmendn can be explained by the facﬁs of: , 41,0059

a. .reflection

b. refraction

c. dispersion

d. dispersion and refraction ; ‘ _
*e. reflection, refraction and dlspersion T e i

’ - /..,r.\__ ' - . v s
. . R 1 s S [ At
s s . PR A AL
. s e A o A B AR R A
. ..',‘( v
PR Y :'.-u. Co Tt
e s - . T
,,,c“ . . -
v ~|,, oy

The display of the complete spectrum ‘of’ color fromkwhite llght“ﬁ.
~,passmg through a prism can be explained by~§q§ tacts of wﬂ

\

a. reflection : f. ' Q .o ' f», oo
b. refraction" DR SR o ""_H;',$pru¢ffﬁfﬂf,
Ce disper51on : T o P ‘f.~r~“”"» .
*d, dispersion and refractlon T

e. reflection, refraction and dispersion = e

Sourcé:-JPSSC Physics, ch. 13.

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO RECALL “THE PROPERTIES 212
OF VIRTUAL AND REAL IMAGES BY IDENTIFYING EXAMPLES OF:EACH. '

From the list of properties most apply to virtual as well @s _ LL00596,'“ .
to real images. Select the one property which is valid only L
for virtual images.
a. location ' : - . ' A
oo ., . be size . ' ' ' ﬂ
e ‘cs position o . : - :
. ~-%*d. upright ' ;
~4 . .’e. inverted ‘ ¥
Source; PSSC Physics, che 12. . ; M
: . \ ; -




Source: PSSC Physics, ch, 12,1

114

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY SHADOW FORM-
ATION BY CHOOSING PROPER DISTANCE RELATIONSHIPS TO (BTAIN DE~
' SIRED RESULTS. o

: /
\ /

You are holding an object between a moveable light source and
a portable screen. From the list below pick the choice where
" the shadow cast on the screen will be smuller with less fuzé-
iness of the edges.

. @« You move the light closer to the object.

b. You move the screen further from the object.
ce. ‘- You move the object toward the light. :
*d. You move the object away from the light. ,\)

To make the shadow of an obJect more fuzzy at the edges, you
would not )

- a.' " use a larger light source. '
' #b, move the object further from the light.

c. use a longer light source (a flourescent tube). :
d. move the screen closer to the object. .

Q

f

THE S’l‘UDENT WILL DISPLAY'HIS ABILITY TO REGALL THE THEORY OF
COLOR BY NEWTON BY IDENTIFYING THE CONSEQUENCES OF THAT THEORY.

3

_ The reason, according to Newton, a yellow colored .obJect appears
yellow to the eye is best described by: :

a. the object adda an impurity to the "pure* whit.e sunlight as
~ - it is reflected back to the eye.

b. the object will absorb all yellow light falling on ite.

c. the object seens yellow due to interaction of white light

- and its oppoaite, derkness; -
d. all the sunlight is reflected by the object.
*e, the object reflects from incident light, mainly the yellow
part.

C .-
L T

qo2

216

L14,00603

" LLOOKOL

225

4400622
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T e

Newton discovered that "pure'".white light was made up of | 4400623

apparent colors by experimentation with:

a. reflection .

be displacement : R g
*c, refraction : : '

do diffraction

e, scattering g
Newton allowed a green ray of light to enter a prism. The . - LLOOG2 L,
‘result was: . . o :

a. it went through with no change whatever. (

be it went through and emerged as white light. .

ce it emerged with distinct plue and yellow parts. i

*d, it emerged still, as green llght. .

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY THE FACTS OF 229

THE PHENOMENA OF COLOR BY REC(X}NIZING THE REASON FOR THE SKY o - -
BEING BLUE. 3 . R .

- The reason for the blue 'sky is best given by' _ 4400630
a. mostly blue light penetrates air and dust molecules of the
. - atmosphere.,” !
be blue light has more energy due t6 its high frequency.
ce red light is scattered most by air and dust molecules in
. the atmosphere. -
*d, blue light is scattered most by air and dust molecules in
- the atmosphere.
e. blue light is reflected most by air and dust lolecules in
the atmosphere.
Source: 'Project Pmsicé,» che 13,7, . '

—
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THE STUDENT WILL DISPLAY HIS ABILITY TO.COMPREHEND THE FACTS OF
LIGHT POLARIZATION ﬁY IDENTIFYING .ITS SALIENT IDEAS FROM OTHERS.

The

8e
bs .
*cy

* Be.

‘The

*a,
be
Ce
d.
-

.

Source:

de

. are not underst.ood by scientists: toda;p. o,

116

228

successful investigation into which: of the follow:mg showed M'M00628

that light waves were transverse? -

"reflsction

refraction

‘polarization

diffraction
scattering

&
¢

wave form of polarized néht is 4400629 - -
.

the simplest kind of wave.
- & complicated t.hree-dimensional vave. .

shows a tendency to exhibit north and south poles. .
are longitudinal wave forms. . , '

Can ¥

()

v , . . -
s . L
v - - . . » . .

e

_Proj:e‘ét Physics, ch. 13.7. o , °
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THE STUDENT WILL DEMONSTRATE HIS‘ ABILITY TO EVALUATE THE SOCIAL

EFFECT OF ELECTRICITY (OR ANY SCIENTIFIC ACHIEVEMENT) BY IDENT-

~ IFYING WHETHER THE ADVENT OF ELECTRICITY IS INHERENTLYGOOD OR
BAD, BOTH OR NEITHER,

{

'Hhich of the choices below best represent.s the t.rue meaning of
the age of electricit& t.o our oociet.y?

*b,

t.he average citizen only needs to push a few buttons for a

‘few hours a day, and \then home to leisure.

electricity is neither good nor bad by itself, but proper
choices must be made ‘among the enormous possibilities it
opens up.

electricity has enabled our populat.ion to lnigrat.e from
urban to rural areas.

elect.ricit,y has only created a demand for more and more
material possessions causing a rift in our society.

Al

t . Project mgic‘a, che 15.

”n

"THE STUDENT WILL DISPLAY HIS ABILITY TO RECALL THE FACTS IN-

VOLVING CHANGES INSIDE A HOLLOW SPHERE BY RECOGNIZING THE CAUSES
FOR THE EFFECTS AND WHO DISCOVERED THEM FROM A SERIES OF CHOICES,

" The reason electrical force inside a charged hollow sphere sums '

to zero is

*a,
b.
. c.

de”

electric force law is an inverse square law.
electrical charges of the same sign repel. :
electrical charges of the opposite sign sttract.

the electrical force is proportioned to the distance,

}. T

e L. . ’

)
241 -
——hk00651—,
227
W00626,




4
119 3
o ' , ~ Who first showed the summation of the electric.forces inside a 14,1,00627 ’%
hollow sphere was zero? : . ' T é
. a. Newton a
3 b, Coulomb - L ' x
.Ce  Gilbert i
d. Priestley
e. Franklin
:»_“ Source: ‘Project  Physics, che 143 )
v THE STUDENT SHALL DEMONSTRATE HIS ABILITY TO ANALYZE AN EX- 230
) © - PERIMENT BASED ON COULOMBS' LAW BY SELECTING APPROPRIATE CON-
CLUSIONS. R L .
. ’ L e - ) : v . & | \'
"Directionss. The 3 identical metal covered'spheres pictured below
: ' ( : . " are- in an unknown state of charge. Based on the re-
' ' sults of simple experimental tests given, choose the -
- best answer to. show what the experimenter can defin-
_1tely rwpothesize.
9 When sphere A and B are brought. near. they are mutually attracted. 4400631

This means that.

a. A and B have like charges.
be A and B have unlike charges. .
¢e Either A or B is charged, the other being neutral.
d. All three of the above answers are true (a, b, & c).
*g, Either answer "b" or "c® could be true

-

LRI N e S L K e St i Sty
" . e e Stz sy
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Upon bringing spheres B and C nur each other, t.hey also ex- bh00632 ‘
hibit mutual nttuction. This furt.her shows thlt . '

|

? . Co a. B and C may have unlike charges. _ ' ' : SN

- be B could be uncharged, ' . _ . Lo A\

2= c. A and B could both be charged, - : R R
f d. B and C could both be charged. - : L -

| S ' %e. All answers are individually possible. N o :

. Keeping in mind the results of #1 and #2, spheres A and C are = L400633
brought near and are also found to exhibit -ut.uu. nttuction.
We are now nble to know that

#b, One of the spheres is dorinitely uncharged,
Ce A and B are both charged. ‘ .
‘de B and C have unlike charges.

3

"'- R n. Lmdcnreofunlikochnrgo.
P

‘ B
| e. A, B, and C all have unlike charges,

Suppose in #3 that'A and C had been mutually upeiled. Remem~ A . L0063
'_bering results from #1 nnd #2 we now cen be certain t.hnt. '

i a. all three were inithlly chlrgad. _

- . b, one sphere is not charged. _ e o e

} o "#%c, A and C have like charges. o o D ;
fo d. A and B have unlike charges. - ' . o T

' e. B and C have unlike charges.” ’ o TN

}

‘d . " .‘ ' . - . o . y-.'. w "
Source: 'Projec‘t Physics, che 144

THE STUDENT WILL EIHIBIT HIS ABILIT! 10 COMPREHEND ‘I'HE IDHS OF . 231
-A FIELD BY IDENTIFYING 'mm nwmns m PRBME. _ : f

The meaning of "field" is used by physicists is o 'lol.00§35 .

8. the.value of the field st a point in space.
b. the collection of all values. .
o Co & rogion of space lhon"thon m}vduu. C
“ERIC .. .. - *d. all of the sbove - . . , o - 128 -
Bl . '~ . @ none of the sbove . - . o b
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. C _ THE STUDENT WILL DEMONSTRATE HIS ABILITY TO COMPREHEND ELECTRI- 232
F ' CAL POTENTIAL BY IDENTIFYING ITS CHARACTERISTICS AND UNITS. :
? I |
L " The electrical potential refers to which of the following?  LLO0636 .
! ' * | : | ae. {volt.age
; b, enerzy e
'_A....ﬁ;.w_ e .Ca__WOTK. _ : X
o d. Jjoules _
L " %e, all the above . o i
y ! Voltage is measured in which of the following units? LLOOE3T
: ‘ : " a. coulombs/sec. '
’ b. joule/sec.
’ c. volts/meter
.. *d. joules/coulomb
e. 'coulombs/second
5. \’ . .
A
" THE STUDENT WILL DEMONSTRATE HIS ABILITY 70 COMPREHEND HOW 23, T
ENERGY DISSIPATION VARIES WITH ELECTRICAL CURRENT BY IDENTIFYING
_THE OORRECT REIATIONSHIP.
If the current in a conductor is doubled, how does the rate | u.006h1
of heat dissapation change?
2 3 a8 fast ,' R
be # as fast . T
Ceo Wico 2a fast T _
#d, four times. as fast -~ - S e B
e. the same o
Source: Project Physics, ch. 14.10 | i

) 12.9 :
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THE STUDENT WILL DEMONSTRATE HIS COMPREHENSION OF THE DEPENDENCE

. 236
»  OF POTENTIAL DIFFERENCE AND ELECTRICAL CURRENT BY IDMIHI!G .
; c _ | THEREIATIONSHIP. 1
' When the potentisl difference between the ends of a metal con- © LLOO6L3
e e ——ductor—h—doubloéﬁhe—ewren%—w‘;llﬁbe
: Y 'Q t.he original current. _
\ b. the same as the originsl current.
~ "Ce ~3/2 the original current. - .
, *d, - 2 times the original current.
b , - e.’ L times the original current,
‘ Source: Project Phygics, ch. 14.9 . R
;‘ . . THE STUDENT WILL DMNSWTE%HIS ABILITY TO ANALYZE PROPERLY THE 240 "
o . - EVENTS LEADING TO THE USE OF AC RATHER THAN DC IN THIS COUNTRY i:)_
i |  BY SELECTING THE CHIEF UNDERLYING REASON FOR THIS, . : :
. In the. controvouy of Ac vs DC for t.be first hydroelectric plnnt umésp
‘ : i at Niuu'a Falls, the decili.on for AC was prinrily due to : : !
L a. ‘I’houa !‘di-onu mtluence. N o e ot ’
;% b, the fact that the falls mppliod a cheap ponr source.
Coe & large prize wvas offered for a successful uylt.ell. !
i - *d, a demonstration in Germany using AC. 4
J e. the ease of using AC over DC. g
- o 5
, * A. -/
-k ' «-  Source: Projgct Physics, ch. 15,8 '
i é~ I - . . ¢ L
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( | THE STUDENT WILL DISPLAY HIS ABILITY TO COMPREHEND THE WAY FORCES 233 ‘
. ARE PRODUCED ON .CHARGED BODIES AS THEY MOVE IN MAGNETIC FIELDS
BY IDENTIFYING THE CORRECT PREDICTIONS FROM STATED CONDITIONS.

!
[

A charged body moves perallel to the direction of a magnetic field., 4400638
Which of the following represents the force resulting on the body? '

a. It acts in the same direction the body moves.

be - It acts in the opposite direction the body moves, -

ce It acts at right angles to the body's motion. ‘

de It acts at right angles to both the body’'s motion and the
direction of the magnetic field. S

*e, There is no resultant force.

Which of the following do not affect. the magnitude of t,he rorce of LA00639'
a charged object moving t.hrough a magnet.ic field?

~*a, the velocity's component parallel to the field.
. b. the velocity's component perpindicular to the field.
- Ce the strength of the magnetic field. :
d. the size of the charge on the body.
e. the path of the body through the field.

-

Which of the choices in item #2 aﬁ‘ect t.he direction of the L1,00640
force on the charged object,? NS .
" a. all of the above
be a, b, c.
*c, b' Cy €©
de b, c, d,e
[ Y b' Cy d .

Source: Project Physics, che.-1lhe-
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THE STUDENT HIi.L EXHIBIT HIS ABILITY T0 RECALL THE HISTORY OF 239
THE ELECTRIC LIGHT BULB BY IDD!TIF!IK‘- PEOPLE AND PROCESSES e
- THAT MADE IT POSSIBLE.

From the following list., whose contribution was essential to ' LLOO6LT
~ the development of the incandescent llmp? '

a, Edison - . o : ¥
b. D.vy ‘ A .

*¢c, Sprengel
d. Crookes

- Fu.dv

Which device lude Edison's carbon £ilament obt.uin a useful life? L4,0064,8

a. the dynamo _ ' :

“- e the battery ‘ - S A
¢, the glass enclosure . _ ' -
*d, a good vacuum pump. ‘ o
e, the arc lamp, . ‘ :

In order for Edison's parallel hook—up system to work so that . LAOO0bLI
individusal lamps could be controlled, the filment. of his lawps »
needed which property listed? .
#*a, high reaistunce

b, high strength
v Co low flanmability

d. high density

e. high ductility.

" Source: Pfoject. Physics, ch, 15.7
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C THE STUDENT WILL EXHIBIT HIS ABILITY TO RECALL WHO DID THE . 226

EARLIEST WORK ON MAGNETIC FIELDS BY S:LECTION FROM A LIST OF
EARLY EXPERIMENTERS AND PHILOSOPHERS,

The 1deas of a field to explain magnetic effects were f:.rst L,4,00625

suggest ed by

a. Newton

b, Galileo

¢es Lucretius
#d, Gilbert
e, Franklin =~

o

'THE STUDENT WILL DISPENCCHIS ABILITY T0 RECALL THE CONDITIONS - 235
UNDER WHICH ELECTRIC CHARGES AFFECT MAGNBTS BY THE IDL‘NTIFICATION
OF THESE CONDITIONS.

~ What conditions must. be met so that a magnet would be affected ' L4,00642:
by electric charges? , . :

a. They should be in close proxim.ty. - A o
b. The magnet itself could be moving, ) .. '

¢cs The electrical charges should be moving. J

d. ‘The movement between the two should be sideways.
#e, All of the above may be valid conditions., °

e

\) Source: 'Project"P_!'!sics,_,ch.‘ 14e11.

TKE STUDENT WILL DISPLAY'HIS KNOWLEDGE OF ELECTROMAGNETIC. 237
INWCTION BY RECOGNIZING EXAMPLES OF IT. ' : |

-

\

133
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Electromagnetic induct.ion is used in which of the following © L LL006LL
i‘,nstancea?

'a. ‘an -automobile generator .
b. ‘an electric motor S o T
c. a-magnetic stirrer

- d. all of these °
e, 'nonq of these

3

i

4 p : ,
In which of these cases doea electromsgnetic induction not - , 4400645 '
occur? . ‘3

a.- a current is‘started in a wire held near a loop of wire, »

.b. ‘a-current is stopped in a wire held near a loop of wire.

Cc. & magnet is moved through a loop of wire, o B
*d. a loop-of wire is held in a steady magnetic field, ' S
W e. 8 loop of wire is moved across a magnetic field. ! 4 -

¢ (s . )
. ‘\IAI. . ¢ " . N

Source: Project Physics, ch. 15, ] C : ' 1_) :
,.' . | A , v"tt ‘ ] . . ‘ . " B "
'y . N ' ’ N .
" THE STUDENT WILL DEMONSTRATE HIS ABILITY TO EVALUATE THE RESULTS 238 -

OF FARADAYS MAGNETIC FIELD DISCOVERY BY IDMIF!DG THE MOST
IHPORTANT AFTHHATH OF THBE RESULTS., T

-

]

Faraday, by his discovery that the mgnetic lines of forcé produced 1.1.0061.6
by a current carrying wire were circular, demonstrated !g 8t :lm-
" portantly to ‘the scientific comxnity that: ;’ :
A i
a. Newton's laws do not apply to magnetic forces, f ‘
b. that mathematical approaches to problems are the best. -
¢s that Andre Ampere was wrong about magnetic torces;
#d, that intuition and exporinentnl results could projiuce im-
portant discoveries. ;
e. that it is obvious that forces are mutuslly nffget:we between

magnetism and electricity.

su.“k

Mg,

Source: Project Physics, ch. 15.3 | O
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THE STUDENT WILL EXHIBIT AB,ILI'fY TO DISTINGUISH BETWEEN SEVEN
. COMMON GASES FOUND IN THE LABORATORY BY IDENTIFYING A GAS BASED
ON OBSERVATION AND EXPERIMENTATION,

P

Based on the following description of observations and experi-
mentation identify the gaa that satisfies the description.

L

The gas is colorless, highly soluble in water, and changes red
litmus to blue, °

The gas is

8¢
b.
¢,
d.
€e

hydrogen chloride
chlorine

ammonia

hydrogen

nitric oxide

The gas is colorless, has low solubility in water, and turns
reddlsh brown when stopper ia removed to attempt glowing
splint test.

8¢
be
- Ce
. #d,
Qe

- . Source:

nitrogen dioxide

chlorine : : IS
hydrogen - ) :
nitric oxide -

ammonia

,Roytheon Chemist y. Do 5=b, : : \

8

- e

‘a

THE STUDENT WILL REd(XiNIZE REGULARITIES IN. GAS BEHAVIOR ‘WHEN - .
THESE REGULARITIES ARE PRESENTED IN" THE FORM OF VERBAL STATEMENTS
GRAPHS BY PREDICT ING HHA‘{’ CHMGE HILL TAKE PLACE WHEN ‘A GIVEN:

CURRENCE TAKES E, .

8

N '\‘
244,
1400656
- .
LLOOGST
wﬁﬁ
.
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‘represents a closed cylinder

with a moveable piston. Gas
A can be added or removed.

The cylinder and its contents

can be heated or cooled,. S

ﬂ Pressure, temperature, volume,

' and amount of gas present can -

all be measured,

e o | I . The diagram at the left

As additional: gas is added to the cylinder with the piston free ' MOOOOL
to move, which of the following changes will occur?

a. Pressure will increase:
*b, Volume will increase

Ce - Temperdture will increase
"~ de All of the abbve

If the amount of gas anc. temperature are held constant, uhat will - LLOO005
‘happen to pressure when the piston is pushed down?

*a, Increase - L
be Remain the same -
ce Decrease .

Which graph best shows how pressure will change as the piston is . 4400006 '
pushed down? - , _
b,
P
d. .
. P .

’ . ’ " . . ) B . -

, TR . - . : .. . - ” S e
Tt . o v . - o . SN
R : . - . :

, _/.vv.= L ) : Rk ) ‘ . .
2 . . - . . )
.
o
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| ' If. the piston were locked in place, how might one increase

pressure?

*a,

de

Source:

|
, b
B |

-Heat the cylinder.

Allow gas to flow out 61‘ the cylinder.

Replace the gas with an equal number of moles of denser gas.

Use a larger pressure guage.

Chemistry: Experiments and Principles, pages 55-59.

GASES IN TERMS OF THE KINETIC THEORY BY SELECTING THE PROPER
MODEL IN A GIVEN INSTANCE.

f . " THE STUDENT WILL BE ABLE TO INTERPRET MACROSCOPIC MODELS OF
:
]
|

Moving balls on a pool table are sometimes used as a two di-
mensional model for a gas.

‘What is the greatest objection to this model?

-
.b.
Ce
d.

\

In

| ao
DR S be.
: Ce

' *d,

To

b,
#*c,
Q ‘ ’ i do

The balls frequently collide with one another.
The balls slow down. v
The balls move with different speeds.

The balls all have nearly the same mass.

this model the pool table would be most similar to
" A balloon, |
A cylinder with movable piston.

The entire universe,
A rigid steel container.

show a temperature increase, one would

" use bigger balls.

use more balls,

make the balls move faster.

‘place one's cigarette on the edge of the pool table.

L

138 -

4LLO0007

4,4,00008

4400009

4400010

VR r—

i ko oy T 8
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To show a pressure increase, one would

" ae
be.
*c,
d.

use more ballse .

make the balls move faster.,
either a or b,
neither a or b.

('\

Chemistry: Experiments and Principles, pages 59-62,

THE STUDENT CAN EVALUATE FACTORS THAT ACT TO CHANGE THE STATE -
OF GASEOUS SYSTEM BY MAKING QUANTITATIVE ESTIMATES OF THEIR
RELATIVE IMPORTANCE. -

100 liters of helium is placed in a weather balloon h ving

a capacity of 1,000 liters. -Ground temoerature is 27 C and
ground pressure is 74,0 torr. When the balloon ascends, it

bursts at an altitude of 20,000 meters. The t.emperatm_re at-

this altitude is =23°C,

Which of the following factors most probably caused the balloon

to burst"
, a; Excessive dlffus:l.on of helium through the balloon all.
b. The decrease in temperature with increasing altitude.
*c. The decrease in atmospheric pressure with increaging
altitude, ' _

d.

The gravitational puli -0f the sun, g

If ghe' balloon had been placed in a ground level freezer at
=23"C the volume of the helium would be expected to

" 8e
*b.
Ce
d.

drop to almost O -
drop to 83.3 liters o -
stay at 100 liters - : '
rise to 120 liters

4400011 -

4400021,

1400025

e St L P

b
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Chemistry: Experiments and_Principl ) pages 57=59.

Chemistry: Experiments and Principles, Ch. k.

The volume of the helium at an altitude of 20,000 meters and a 44,00026 : )
temperature of -23 Cis o

. .lmost 0 . S ey = - :

b. 10 liters L : . :

ce. 100 liters

#d, 1,000 liters "

On the basis of the data giveh here, atmospheric pressure at 44,00027 k
20,000 neters is approximtely v - : i
a 0 . . | - . - !

- #b, 63 torr ' ! ' ' ;

" ce 187 torr - o . : SR . 5
d. 740 torr ' . -

- ’ '.  i | o O

THE STUDENT WILL BE ABLE T0 RECOGNIZE ™ CONDITIONS UNDER WHICH . INNg
REAL GASES MOST NEARLY APPROXIMATE THE IDEAL GAS BY SELECTIK}
THE CORRECT CONDITION IN GIVEN SITUATIONS.
Under which of the follow:lng sets of conditions is hydrogen ' ) 4,4,00032
closest to being an idesal gas? v S _ '
) ! . L]
*b, 3&) mm & 100 c - o .
Ce 760ma25c , o e -
d. 760 mm & 100 c ' _ ’ : S , S i"
. . ) . ) B . . . t’. ‘, . , ‘:' .

THE STUDENT WILL APPLY HIS KNOHLEIBE Ol" DALTONS IAH B! GAHJU- 12
LATIIG PARTIAL PRESSURES- -

<
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4 moles of X and 6 mgles of Y are injected into a container,
The total pressure of the container is 500 torr. b

Which of the following equatlons could be solved to determine S hOOOJB
the partlal pressure (P) of X? o

*a. P+ 6P = 500
L
be P34 P =500
c. ép-sm-P . . - . . T
de 590-.§P=P

P
s i

Ca e e e e e

oyl

i
14
-
;
{
I
{
g
b
y
b
.3
L
i
b,
13
¢
i
.
i,
&
I
a3
.':F-..’

O

What is the partial preasure of X? : L ' ' 44,0003 L

a. 100 torr

*b, 200 torr

ce 300 torr . .

d. 500 torr L S ' b

3

mg_e"] riments and Px:incigles. ps 56

GIVEN AN UNKNOWN GAS AND EXPD!IHENTAL DATA, THE STUDENT WILL _ 60
APPLY HIS UNDERSTANDING OF AVOGADRO'S HYPOTHESIS BY SELECTING - .~ .
1) THE CORRECTLY CALCULATED MOLE MASS OF THE GAS, AND 2) THE
CORRECTLY WRITTEN EMPIRICAL AND MOLECULAR FORMULA., -

'Given the following experimental data
cont.ainer 4 hydrogen gas §0 Oh 8o .
container + unknown gas 60,38 g. ' . e
container empty - 60.02 g. ' o

The unknown gas anulyzed was found to contain 20% mrdrogen T
and 80% carbon,- | L . Y




The mole miis

8. 036 e
*b. 36 8e

Ce 02 e

de 28

The empirical

*a, 0“3

.Ce -~ 02"6
do5 03"8

of the gas is

formula is

134

The molecular formuln is

a. Cﬂ3
b, CHL-
*c, 02H6. -
q. 03"8

¢

THE STUDENT WILL BE ABLE TO APPLY THE PV BQUALS

BY CALCULATING EITHER THE PRESSURE OR -VOLUME OF

'CHANGE IN CONDITIONS HAS BIII‘HADB,

T

*

Th
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I i A sample of a gas exerts a pressure of l.43 atm. with a volume 4400179
s of 32.4 liters. In order to increase the pressure of 1,74 atm.
. the volume would have to changé. The new volume at the same
} . temperature would be found by - ' )
' *a, l. atm x 32.4 1
L 1.74 atm
: be ,lo atm x 32.4 1 -
o 1.43 atm .
P' Co le7d atm x 1,43 atm : , : : s
B : 324 1 : S .
| d. 3241 - .
| p 174 atm x 32,4 atm S . . )
:* €. _—AM Ty o - ) :
) ; D
THE STUDENT WILL APPLY  HIS UNDERSTANDING OF THE PRESENCE OF 75
k SUB-UNITS, ATOMS, IN THE MOLECULES OF A GAS BY INDICATING
& PROPERTIES THAT ARE DUE TO MOLECULES IN GENERAL AS OPPOSED TO 1
PROPERTIES OF MOLECULES THAT HAVE A SPECIFIC KIND OF ATOM IN -
» THEM. - o L ;
¢ € , ;
g I :
:
% , In the statements below, answer a if the statement is a
= property of all molecules, b if it is a property of mole-
- cules containing specific kinds of atoms, or c if it is a
. - property of both. . v
o ' | ) | - |
’ﬁ ' _a Gases expand to fill a container. o - L4L00180
% _b_ Gases are usually colorless. B - 4400181
- _a_ Gases expand when hested. _ B . ' . 4,4,00182
_c_Gases are soluble in}\'mt_e_r.. ) - 4400183
p . : .
__t_:_'Gase_s react with metals on 'heat.'ing. e o 4400184
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THE STUDENT WILL BE ABLE TO APPLY LECHATELIERS PRINCIPLE BY

PREDICTING THE /RESULT OF CERTAIN CHANGES MADE ON A GIVEN SYSTEM. -

Vs

The tollowing eituetion is to be ueed in ensvering the
queetione. :

-

In‘a closed container, the following equilibrium has been
established.

,/ .‘9 |
. 24 Kcal + 2 NH3(8) «— N (g) +3 H2 (8)

ﬁelect_rmh_the_muoning_liet_the_chme or changes that will

79

4L4,00191

occur if the pressure on the sy stem is increeeed.

8’ The concentration of Nz( g) will increase.
be The concentretion of Hz( g) will increase.
*ce The concentretion of NH3( g) will increeee.
de Both a and b ebove. »

e. None of the above.

H‘hich of the rollowing changes will occur ir the temperature is
increased? .

;.. The concentration of “2( ) will increase.

b. The concentration of “2( g) will increase.

ce The concentration of NH3 (g) will increase.

- *d, Both a and b "above.
LD None of the ebove.

Using the principles of equilibrium, which of the following will

heppen if coho ullon are indefinitely stocked in Lake. Hichigen? .

#a, The die off rate for coho will incresse.
- be The coho populetion will increase indefinitely..
ce The total fish population will increeee indefinitely.
‘de Both b and c sbove, - .
e. - None of the above. = > .-

| 4400192
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‘A glass of iced tea, after 4vig<‘>rous stirring, still has some un- .

dissolved sugar on the bottom of the glass.
equation (and the principles of equilibrium),

Using the following
predict what changes

will make the tea swe

*b,
Ce

“de-

€

Energy + ~_Teé(aq) + Sugar( oy T2

Sweet 'I‘ea(_ aq)

adding still more sugar to the tea.

warming the tea.

increasing the pressure on the tea.
drinking some tea.

add a catalyst.

#**%You- are in.the business of making liquid air from gaseous air.

Which of the following condlt.lons would be most important to -

B IR PPN

g o

v

¥
v
5
i

control’
- 3. temperature
*b. pressure
o ce concentration of N
d. concentration of 0, '
€e catalysts

| THIMSTUDENT WILL BE ABLE TO PREDICT THE .FORMULA OF AN UNKNOWN
- GAS .GIVEN INFORMATION ABOUT ITS WEIGHT AS COMPARED TO THE WEIGHT
OF OXYGEN BY SELECTING ITS PROB:\BLE COMPOSITION FROM A LIST.

A glass bulb weighs 136.00 g.when evacuated.

{

a sever treatment plant is placed in the bulb at one atmosphere

pressure and found to weigh 137.65 grams.

" bulb is filled with oxygen at one atmosphere pressure it is found

to weigh 139.2 grams, -

a.
b.
Ce

*d,

(-

This gas is probably composed of
50,
CHA
NH,
‘a mixture of CH, and NH, - /

a mixture of 802, NH3, and

. -145

H O™

A sample of gas from -

‘When the same glass

44,00194

1400195

93

4400219

@

. .

-
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THE STUDENT WI.LL'BE ABLE TO ANALYZE THE RESULTS OF AN EKPERIMENT 9
INVOLVING EQUAL AMOUNTS OF GASES BY SELECTING THE ASSUMPTION THAT
CAN BE DRAWN FROM THE EXPERIMENT, : e

/

!
A student determines the mass of 10,1 of methane gas and the UQOZZQ
mass of 10.1 of freon gas at the same pressure and temperature, ;.
The freon weighs about 50 grams and the methane only 6.4 granms, '
The student can account for this difference by assuming

a. freon particles weigh more and there are more of them. A - .

b. freon particles weigh more and there are less of them, | | |

c. freon particles weigh more and there are the same number of _ CE .
them. . : -

de freon particles weigh the same as methane but there are more : 1

~of them, : |

*e,. any one of the above. o , Vo B :

¢

THE STUDENT WILL APPLY THE PRINCIPLES OF AVOGADROS LAW BY COR.RECTLY 95 ,
RECOGNIZING CORRELATED ANALOGIES IN AN ANALOGOUS SITUATION. D

]

Two neightoring high schools decide to hold a joint dance whel' 4400221
only couples can attend and each couple must be made up of a boy :
from one school and girl from the other. Girls can ask boys if
necessary. The dance was an outstanding success since every ‘
student attended. Which alternatives or the Vrollowing must be -
true? | '

*a, There are equal numbers or boya and girls in each school.

b, One school is all boys and the other is all girls.
. Co There are different numbers of boys and girls in each school.
*d, The total number of students is the same in each school.

e. The total number ot boys and girls is different in’ each achool.

' © GIVEN INFORMATION ON THE HASS OF A VOLUME OF KNOWN GAS THE 96
| : STUDENT WILL DD&ONS'IRATE HIS UNDERSTANDING OF AV(BAIBOS -LAW BY .
, : PREDICTING ‘THE RELATIVE WEIGHT OF AN UNKNOWN GAS.

% 146:
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han w

Two liters of a gas A are found to have a mass of 4.50 grams. . - 4400222

Two liters of gas B, assigned weight 20, at the same conditions,.
is found to have a mass of 1.50 grams. Using Avogadro's Hypothesis,
predict the relative weight of gas A. : X

*a, 60
be - 90
Ce . 135
de 6,66
€e 30

THE STUDENT WILL APPLY AVOGADROS HYPOTHESIS BY SELECTING THE , 104
VOLUME A GIVEN GAS WILL OCCUPY FROM INFORMATION ABOUT AN EQUAL :
MASS OF A KNOWN GAS.

. : & . o
If twenty grams of SO (g) at 37°C-and 1.26 atm occupies a volume 4,4,00237
of 8,0 1, the volume ghat. would be occupied by 20 grams of methane,
CHh' under the same conditions would be

8e 8.0 lo

bo h.O lo ) N .

ce 2.0 1, . . ‘ ’ e . : )
*do 32.10 . . : Fv : ' . *
€Ce 6[5 1. ' . . ) -

THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF AVOGADROS NUMBER 133
AND GAS LAW (AVAGADRO CONSTANT) BY CORRECTLY SOLVING PROBLEMS

CONCERNING IT.

The number of molecules of water that would be produced is , 4400335

a. lu.12x 10 '
be 2.2px10% O
*c. 3 x 10 R
do. 6 x 202 N R
e. 12 x 105 ' SRR

147
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LA A A

| h . |
The number of atoms of hydrogen that would react would be . - L1,00336
8: 2.2 x o |
s be 3x 10% , I
*c, 6 x 1023 )
d. 12 x 102 | o
e. 24 x 10°3 | |

If 16 g of oxygen react, how many liters of water ‘are forméd? . 41400337

a. 5 x 1071

be 1 T o o
Ce 2.24 ' ' |

#d, 2,24 x 10
e. L.4B x 10

Source: Chemistry'Experiments & principles, p. 23, Raytheon Publications.

-

-

3

.

GIVEN INFORMATION ON THE COMBINING VOLUME RATIOS OF GASES, THE , 97,
STUDENT WILL DETERMINE THE PROPER DISTRIBUTION OF ATOMS IN A / ‘

" MOLECULE BY CORRECTLY S Im THE DIS!RIBUTION OF ATOMS FOR
EACH GAS FROM A LIST. *

One volume of gas A is found to react \dth three volumes of gas - 4400223 .
B to form two volums of gas C. The number of atoms in each ' :
must, be & L

“a. odd-in A, even in B, and even in C,
be odd in A, odd in B, and odd'in C. .
_*c, even in A, even in B, and ‘even in C.
d. even in A, even in B, and odd in C.
‘@ none of the nbove. .

v %

/ R

THE STUDBIT WILL APPLY HIS KNOWLEDGE OF TMA'NRE PRESSURE SRR | )
VOLUME RELATIONSHIPS OF GASES BY SELECTIIG CORRECTLY CAISUIATD B
HOLAR HASSF.S OF GIVEN GASES ' ..

448", . -,
. AR I 4

. £ . i : } .... . ..
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If one liter of NO, has a mass of 2.0 g and one liter of an une LLOO331
known gas has a mass of 1.59g., what is the molar mass of the - D
unknown gas? . .

ae 16 . . - | - ,. .

bs 23 . ‘ . ‘

C. 32 K ] e
*d, 36,5 ' T . .

€. l‘.6 . . ' ' " | . .,

? . If one liter of oxygen has a mass of 1.39 g., what would you ex- ' LA00352

pect to be the mass of 1 L. of neon gas?

a. 6.1 x 10" g
*p, 8,7 x 107! 8.

ce 1l.22 g. ' . '
de 159 8. ‘

- 1.7A .3 L - N : S ,.

~

Source: Chemistry: Experiments & Principles, p. 26, Raytheon Publications.

THE STUDENT SHOWS KNOWLEDGE OF THE MEANING OF EQUATIONS AND MOLAR 132
MASSES AND GAS LAWS BY SELECTING THE CORRECTLY CALCULATED VOLUMES -

OR MASSES OF REACTANTS AND PRODUCTS IN REACTIONS INVOLVING GASES

OR SOLIDS. | _ =

]

The volume of gas p}oduced-lh tﬁe reaction of hydfogen and oxygen 4400333
at STP to produce water if & mole of . hvdrogen is available is:

- Y lL : : " .
be 2L C _ : ' . - ' - -
~ *c, 1l.12 X 10L ) . . - A § . ' 1 R
de 2. 2h x 10L - . ' ' ! I o ' '
(- hol&a x 10L . : . - S

v Epees 149
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i

','-‘ié

* ..
B}

1 p'
. _’* v" . ‘ , ]42 | . | : I . | ] . .
TheMter produced: in the above is: - o . 440033,
I - ’ “, [y : K . \"" . ’ .
a. 2g. " . ) o
’bo 980 C : . R C ) R ”‘ " (
. Ce 1.6 x 10g o v e
.do 108 X lOg ) . * . <'
: €e - 3‘.6’)( 10g - v N S T .
-~ " | }/ - : ' L . .. S
, o o L "..).'. o ) v
_Spurce= | ‘emi.stx“y: .E‘:'xperiments & Princi ‘.];'.e‘gﬁ,,_;p. ?%,".{eytheon Publications‘
N T -
THE STUDENT WILL RECALL THE .OONbITIbNSf OF STANDARD TEMPERATURE 246
) AND PRESSURE BY STATING THE VALUES OF EACH. ;
The. internationally accepted values or ata{?ard temperature and .LL00659
- pressure are . . ]
ae BgCandlatm : ' . . \'_ " s
*b, C and 760 mm ' S . f
" Ce g and 1 atm
" de, 32°F and 760 atm
e. none of these >
3 ' . .
- Source:  Raytheon Chemistry, p. 7. o
o . ) | e . | .
- THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE USE 247
. OF BOTH THE OPEN AND CLOSED MANCMETER BY IDENTIFYING THE DIAGRAM, :
THAT BEST REPRESMS A GIVEN MEASUREHBIT OF. GAS PRESSURE. :
[ ‘ 5 [}
The diagram which best showe a gas preeeure of 380 ‘mm using an open LLO0660
_manometer is . ‘ '




The

*80"

THE STUDENT WILL BE ‘ABLE TO DEMONSTRATE HIS KNOHLEDGE OF THE
<. MODEL OF A CONFINED GAS BY PREDICTING A "REAL': MODEL THAT COULD
] -' i" REPRESENT""A TONFINED GAS AND THE EFFECT A CHANGE OF CONDITION

diagram which fhows a gas pressure of 2 atm using a closed
" manometer is ! : :

Raytheon Chemistry, p. 7o

WOULD HAVE ON THE MODEL. -

Us:.ng the plastic box containing ball bearlngs as a loglcal
'model of a confined gas, which of the following will 1ncrease .

885

: g.
;Q‘bo
T e,
- de
, Co

- 'Which of the following best represents

-

pressure"

‘use larger box

143

use larger size ball bearings

‘shake box more rapidly

remove lid of box
remove several ball bearings

confined gas?

8e
be
" Ce
*d,
-

Sourcc .

.

»

o

a cup of sand in 1 1lb. coffee can

wood cubes in .shoe box

BB's in quart mason jar
marbles in a shoe box

.rocks in a clear plastic bag .

Raytheon Chemistry, p. 8-10. "

N e
e e V-

N |

a logical model of a

| 4400661

248

4400662

400663

-



'fPlE STUDENT WILL DEMONSTRATE KNOWLEDGE OF THE PRESSURE VS, VOLUME
'RELATIONSHIP OF A GAS BY DETERMINING THE PROPER GRAPHICAL REPRE-,
SENTATION OF 'I'HE REILATION,

Which of the following graphs illustrates the proper pressure-
volune relationship?

8e ‘ SN b.

*d, €,

. Source: ‘Raytheon 'Chemiatry;, “ia._v_ll.

“
T

~
.

'THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF ADVOGADROS HYPOTHESIS .

% RELATIVE TO.MOLECULAR MASS BY - PREDICTING THE MASS OF A MOLECULE
-~ OF A GAS, GIVEN THEIMASS OF A KNOWN VOLUME OF ANOTHER GAS AND THE
: MASS OF ITS MOLECULE, -

A

‘At STP, 1 liter of ammonia gis weig‘ﬁs 0.76 grams. What is the
mass of an afmonia molecule relative to the mass of an oxygen

molecule (mass 32) if 22.41 of oxygen at STP weighs 32g? >
a. “1.8 . - ’ . . . . » P ﬂ
%, 170 . - S
co 243 _ : "
de 34,0 ’

n;,«

e 16,0 o 152

a9

WIOO66l

253




~ One liter of Hydrogen chloride. gas weighs l'.h9g',\ while 1 liter
of Carbon dioxide weighs 1.8lg measured at room temperature and

" 2.
be

. Ce
*d,

Source:

a.
be
*c,
de
- Be

-

8.
be

.t

*d.
€

€.

. Ce

1 atmosphere pressure. If the mass of a hydrogen chloride :
molecule is 36,5, the mass of a molecule of carbon dioxide will
be: _

36.5
30.0
46.0
L4L.0
28,0

’

Raytheon Chemistry, ps 26

\

THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF THE VOLUME VS. TEMP-
ERATURE- RELATIONSHIP OF A GAS BY CALCULATING THE SOLUTION TO
PROBLEMS WHERE THE VOLUME IS DIRECTLY PROPORTIONAL TO THE
ABSOLUTE: TEMPER.ATURE AT CONSTANT PRESSURE. -

|

10 liters of a gas are heated from 27 C to 127 °Cc. 'The neﬁ
olume of the gas at the same pressure will be

[y

5.0 liters
7.5 liters ‘
13 liters - - o
21 liters :

L7 liters

L4

The volume ‘of a gas measured at STP is found to be. 26“\1?55:‘-3.
At the same pressure and after heating the volume is 40 liters.
_The new temperature is -

273°K

373, O ) | -
187 K . o ' B
7Y S

© Sources Raytheon Chemistry, pp. 56~58.

4400672

26l

4400692

4400693

i, 80
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THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF THE PRESSURE VS, 265
 TEMPERATURE RELATIONSHIP OF A .GAS BY CALCULATING THE SOLUTION
\ - TO PROBLINS WHERE THE PRESSURE OF A GAS IS-DIRECTLY PROPORTIONAL
. 'TO THE TEMPERATURE AT A CONSTANT -VOLIME,

The temgeuture of a gas in a 10 liter steel tank’ wag increased l.h0669h- '

- from 77°C at 1 atm, pressure to a temperature of 427°C. The
nev pressure is

) a, 0.5 atm,

- . *b, 2,0 atm ' : L o o -
{ I ce 50 atm : ‘ ’ ’ -
- . ds 200 atm .
} . .. e 350am . "
[ The- reading of the pressure. gmge 8" a gas etorage cylinde‘ o 4L1,00695

changed from 200 atmospheres at 68 F to 186 atmospheres. The

_température of the tank is now .

| A : e - ‘ .
- fg: 9338?

-

Source: .Raytheon Chemigtry, ppe 5859

“THE STUDENT WILL BE ABLE TO SHOW HIS COMPREHENSION OF THE . 268
i . ROTATING DISC EXPERIMENT OF MOLECULAR VELOCITIES BY IDENTIFY- '
EEE R : ING PROPER INTERPRETATIONS OF A GRAPH BASED ON DATA FROM THE
' ; . ROTATING DISC EXPER IMENT,

DA AT M 1o v A AR RRaa £ A STt 8 o
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3

The following’ graph shows molecular velocity distribution for
~tin at two temperatures. -

044 ,
' '~3 0"-;

o J

)

¥ ]

2
<

Z, o'z 1

. 3 .

= O
$
o
— 1 ¢ & & o iz i+
Meleclar Vebe by (emfsee x10%)
. ) - 5 v;,:
i

Identify the statement regarding molecular velocity uhich is not ' L4L,00699
validated by experimental data. ’ :
a. a few_moleculea have a high velocity.

b. most molecules have intermediate velocities. :
. Ce the lower the temperature the narrower the distribution of 7
‘ velocities.

de. the curve flattens out as the average temperature is increased.

*eo_

Source:

the average velocity is at thrpeak because the curves are
,symetrical. . - o :

. Raytheon Chemistry,-pp. 6_3-61.,

' THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE LAW OF PARTIAL . 262
- PRESSURES TO SELECT THE PROPER SOLUTION TO PROBLEMS INVOLVING ° '
- THE PARTIAL PRESURES EXERTED BY W}LTIPLE GASES.

!
K

|

. 3
PERE RS BRIV Y TN

P T R
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Start with 3 atmospherea pressure. of oxygen and 1 at.mosphere
pressure’ of nitrogen in separate identical vessels., Openinrg
‘the stopcock between the vessels will result in the oxygen gas
exerting a partial preasure of g

| ’L_J.oobeé C)

’a.
b.
Ce

*d,

. Ge

A tank contains 2 moles of N gas, 3 moles of O,
of CO, gas.

3 atm.,

2.5 atm,
2.0 at.m.
1.5 atm,

100 atm,

°

gas. and 1l mole
The .

#500mm

The total preas\?ire in the tank is

part.ial ‘pressure due to “2 gas is o

8¢
*b,
‘Co
de
€e

250nln-,» ' -

- 500 mm

750 mm S
1000 mm :
1250 mm

Source:

RaytheonChemistry, ﬁp.'és;é. o

| THE STUDENT WILL DEMONSTRATE HIS ABILITY T0' COMPREHEND THE KINETIC —-—263

THRORY OF GASES BY LOCATING THAT STATEMENT FROM A PARAGRAPH DESCRIB-
ING THE KINETIC THEORY OF GASES WHICH BEST STATES THE CONCEPT,

 1.
-2

They collide with the container walls and with other ggs molecules

At any one instant some molecules exper-

Other molecules collide in a glancing
i

many times each se:

1gn.ca he

=on collisions.

Ofle

k “an instant lster, after another

-—-collision, the molecule may ga:ln -energy . and speed up agein.

- would expect gas molécules because of co 11 nato tr el inall
direct.ion with di f rent velociti - -

From the above paragraph select the nnderlimd mmberod st.at.emnt.
_which best describes the, behavior of a g molecule. = .

e W

8¢ 1 - |
_ ba 2 | ' ' '

The molecules of a gas, even at rdom tem: gt.u'ra are 1n”rgid motion.
A fast-moving mole- °

s
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THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE DEFINITION OF
MOLAR VOLUME BY CHOOSING SULTABLE UNITS FOR.THIS QUANTITY,

Which set of units would be suitable for molar volume? LLO0001

a. grams/liter ' . .
b. moles/liter , . . ‘ , .
*c, liters/mole - '

d. grams/mole A | f 1 .,
The density of solid aluminum is 2.7 grans/ml. What is the 4400002 :
molar volume of aluminum in units of ml/mole. ‘ S ‘ 1
a, 100 ‘ . » - . :
*b, 10 ' : o _
" Ce 1 : . : - »
.de 0ol *
- O B —_— e @ 2
At temperature or 0°¢c and a pressure of 1 atmosphere, 1l mole ' 4400003

' of an ideal gas occupies
%
#g, 22,4 liters o < o
b. 2&05'11t°r3 i '
7T ce 14k lite 8.
de 6.0 %10 litérs - -

Chemist Experiments and Principles, pages 65—66.’

THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF MOLAR MASS AND MOLAR 7
VOLUME BY SOLVING MASS-VOLUME AND VOLUME-VOLUME PROBLEMS IN THE
FORM OF A BALANCED EQUATION. |
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When hydrochloric acid is spilled on a piece of marble, the
following reaction occurs:

CaCO (s) + 2 HC1(aq)=p CaCl laq) + COz(g) + H,0

The CaCl., formed in t.hls reaction 15 collected, dr:.ed, and
found to weigh 4k4.4 g. '

What volume of co, (measured at room conditions) would form in

this reaction?

*a,

be-

?r Co
de.

9.8 1
2.4 1
2he5 1

602 1

Which of the follouing does the student not°need to know 1n
order to solve this problem?

*b.

‘do

Molar mass of‘Ca012
Molar mass of 002~

Molar volume of .C0,, o

Coefficients of the balanced equation,

. Chemistry: Experiments and Principles, p. 70.

3 LT e e

THE STUDENT WILL DEMONSTRATE A KNOWLEDGE OF THE CONCEPT MOLAR
. MASS WHEN GIVEN THE MASS OF EQUAL VOLUMES OF A KNOWN AND UN-
- . KNOWN GAS, BY DETERMINING THE MOLAR MASS OF THE UNKNOWN GAS,

e

An evacuated flask weighs 147.34 g. The flask is filled
with oxygen and found to weigh 147.98 g« The flask is
again evacuated and is refilled with an unknown gas at
the same temperature and pressure as the oxygen. - The
flask now weighs 1h8.9h g. . o

,400020

44,00021

R R e i ik

el ¢ et o

1
!
%
1

St ok

e Biezs,

13
A SR

i B




*d,

e
*b,
Coe
d.

‘What is the molar mass of the unknown 'ﬁgas? | / “

152 ]

_ Which of the following need not be calculsted in order/to de/
- termine the molar mass of the unknown gas? /
_ a. Mass of oxygen " - ‘
: b. Mass of the unknown gas ‘
.Ce Molar mass of oxygen _ : : )

Volume of the flask

32 grams/mole ' , / |

80 grams/mole . / '
160 grams/mole ' c/ /
Impossible to determine from the f? s given /

/o

Chemistry: Exgerimenﬂs and Princigfes. pages 25-26/

//

N -/ » /
- THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF MOLAR MASSES
BY CALCULATING CHEMICAL A

* GRAPHIC DATA,

*b,
Coe
d.

'l ao!

MIC MOLAR MASSES FROM MASS SPECTRO-

!

|

|

to : -Which of the foilowil.ng must be determined from fhe mass spectrum
of chlorine in order to calculate its atomic mo

ar mass?

charge to mass ratio for each ion

per. cent abundance of each isotope

the ionization energy for chlorine ‘
pressure of each isotope in the ionization chamber

: , : , 75% of the chlorine atoms found in nature hava a molar mass of
L B | 35.0 end 25% have a molar mass of 37.0.

What is the chemical

molar mass for chlorine?

; s . *a,
R b.
oo : " c.
d.

'“,EKTC |  , Chen stry: Experinents and Princip lea, pP. m]’-hl_z.

3505 - ) h : / _
36.0 ‘. v, - ) Tt

3645 | |
Imposaible to determine from the given information,

4400023

15

LLOOOLO

BEY
@ 1
o 3 .
T NN R, v 0 s e e
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THE STUDENT WILL APPLY HIS KNOWLEDGE OF MOLARITY BY SELECTII‘I}

THE CORRECTLY CALCULATED GRAM OR LETTERED MEASUREMENT IN A .
GIVEN PROBLEM.

L8

el e b S N RSt s 2y o e RS T
5 S i SRR e

3 e F
o8 5
2

%

How many grams of HCl are needed to prepare 2 liters of O. 20 M - L0142 -
, solutlon" ’ ‘ v ‘

ae 3605 go ' ] ' '
be 3.65 g. -
Ce 73 8o _ -

*d, 703 & :

v’

‘Given 2.2 liters of HCl gas, how. many 11ters of 0.05 M solution LLOOLL3
can be formed"

e 012 liter

be - o2 liter . /
*c, 2 liters R
‘de 1.2 liters : '

O'Conner et al Chemistry: Experiments and Principles

POTONE TS

v S v L o
GIVEN A NUMBER OF GRAMS OF AN.ELEMENT, THE STUDENT WILL DEMON- 55
STRATE AN UNDERSTANDING OF MOLES BY SEIECTIN} THE CORRECT NUMBER
. OF MOLES FOR THAT ELEMENT,

y How many moles of Al in 5 grams of_Al? 4,1,00i52

- e ‘
*b,
‘Ce
de

W

L | L P T

GIVEN THE PERIODIC. CHART, THE S’IUDDIT WILL DEMONSTRATE KNOWLEDGE .56
OF THE MOLAR MASS OF A SUBSTANCE BY SELECTING THE CORRECTLY ' o
CALCULATED GRAM WEIGHT FOR THAT SUBS’I'ANCE.

161 -



do 5

-%c, 3 xlO:L2 years - - «

. 154 N
L 4 - /. .
From the beribdic chart give the molar mass of Mg,P0, - _ L4,00153 )
: 71 (.43 . © o . ' ) S e ‘ . . ' : '
b 119 g. : . : o .
*c, 167 g. : SR - L E -
do 260 80 : ’ . o . ) - A ,,
i o N . i ' . I
THE STUDENT WILL Dmon'smkm HIS UNDERSTANDING OF MOLE RELATION- 58

SHIP EXPRESSION IN EQUATIONS BY SELECTING THE CORRECTLY CAL-
CULATED NUMBER OF MOLES IN A CHEMICAL EQUATION. .

Given the equation

2Na(s) 4+ 2H 0(1)—" 2Na (ag) + 20“(& ) + Hz(g) o

. s

.........

h, 2.5 B - Lot .

THE STUDM WILL DEMONSTRATE AN UNDERSTANDING OF THE TERM MOLE 100
BY PREDICTING EITHER THE. HASS OF VOLUHE OF A HOLE OF GIVDI =
OBJECTS.

° [

‘:\

Assuming a Federal budget of 200 billion dollars per year, how | Y 400230 .
long ‘could the country operate if we had one mole of dollars. :
Neglect inflation. - - S : ot

a. 12 ):'].03'+ years_ : s

be ¢33 x 1022 years

.d.'6x103years « . v o
e.. none of the above - . L L e O

fa




be 4 x 202 em = 2.4 x 10" miles

Cbe 25 g .
. Co 50 g : T
: do 97 go ) )

155

mole of atoms were piled up in the form of a cube, what. would be

. the approximate length of one edge of that cube?

<

a. 6.0 x 1Q23 em = 3.6 x 10'% miles

"Co bx 10°° -8 cm = .24 miles

s, 4 x 108 cm = 2400 miles

e. none of the above, o

-y ..

T!{E STUDENT WILL APPLY HIS KNOHLEII}E OF MOLAR MASS BY SELECTING - 101
THE CORRECTLY CALCULATED MOLAR MASS FOR GIVL’N'C(MPOUNDS.

L}
AR

The molar mass of HZSOA is ' - \ - . LL,00232

ae 19 ge

*e, none ‘of t.he above ' -,

. . '

. -
.. v o [y

. ) . ' i ...W. . v
The mass of one molecule.of ethane, Céﬂé is E L400233

a. 5g. ‘ ) . - .' . . l' e ' . .. ] ",\»_:,
%, 5x 1072 g, | S

ce 2x102g o . » R .
. 23 . ‘." : . . .

d. 180 x 10 g. -

e.. none of the above

\

GIVEN INFORMATION DESCRIBING THE COMPOSITION AND MOLAR MASS OF A 103 - .|~

COMPOUND, THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF MOLE-
- CULAR FORMULAS BY SELECTING THE CORRECT FORMULA FOR THE COMPOUND.

Stippose an atom were the size of a cube 1 cm on a side. If one LL06231 N




A gas consisting of 1,2 g. of carbon, «3 ge of hydrogen, and v 4400236 .
1l.6 g. -of oxygen occupiea nearly twice the volume as an equal , '
.volume of ggseous oxygen, - 'I‘he molecular formula of the gas is ¢

: ' I . y : : .
2 }cu3o I wooo | | ‘
*, C H60 . . M \ S . . fl )
Ce :03H903‘ T . i ,.. ‘.'-' A ’ . o [ ’ ".' ‘ .‘l' ) ,.v

de CHO, T S -

¥ i

. i B . - . i\ s
T . e C H 0 .. . . . ¢ o ' &
o ] L 3 ‘6 3 .. . o . -, . . ‘: . o .
B - ' ' ! ¥ } e‘.,’.‘..
v ~ b ¢ ﬂ
- ){‘;_ ;\’"l . . {,_."v. 3

THE STUDENT IS ABLE TO DEMONSTRATE HIS ABILITY TO APPLY THE ~ . 254

MOLE RATIO BY STATING THE EMFIRICAL !:T)RHULA OF. A C(MPQUND.E : ' .

i B Lo -
e ' ) . ) ' CoL- L '... ] ‘, ’ . ;

: . [} ¢ N . . i

A gas contains l.h grams of hit.rogen for every 2 h grams of ' 4400673

oxygen. . The empirical formula is . '

©,  bs N0

R | g | S

e. N205 i .\L';'-T_ . .o ‘| . ’ . .,‘ . v . ‘._. ;‘v o

The mole ratio of hydrogen t.o carbon is 2 The empirical form- LLO06T,
ula is- . _ e _ - o

a. czﬁ | N ~ S L
be CH, . S . - o
 Ce Cl‘H2 _ - c /“
- *d, CH, -
e. CH

. 'Source: Raytheon Chemistry, p. 35-364

e
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L D) THL STUDENT(WILL SHOW xNowLEmn OF THE AnvocAmo NUMBER BY
1 ;’L,, S msnp THE NUMBER TO DERIVL K OOLUTION OF K MOLE PROBLIM.

. 1
P

A
:,‘ kN

-'Z-How nany copper atoms are present in a p1ece of copper uelghlng

| g |
L .' . e " 6 35gc o ‘ . t
S sox o - | o )
o be 6.0 x 102 " |

\" “..'c. 6.0 X 1022 - . - e ) | '
de- 300 X 1023

Y ghox® .

. ot .
i 18 ' S,

‘5-14‘3 B The number;.of t.ot.al atoms in O 25 mole of NaBPOh is

Y - K%
8. 4.8 % 102

be 3.6 x 10°% -
. o Ce 102 X 102‘3 L. '
oo ' a6 . , .
. . 1.2x 10 | , - .
.23 N - 1
es 48 x 10

_If scientists had decided that there would be 10°° particles
-in a mole, the molar mass of nitrogen would be

*a, l}c6 X 10-3 g '
be 1.6 x 10° g '
¢ 2.8 x 10 3 g - :

l& \
de 1ok x 10 ”
e 5.6 x 10 2 g
Source: Raytheon Bhemistry, p. 32 )

255

400675

L200676
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THE STUDENT- WILL APPLY THE CONCEPTS OF THE MOLE AND MOLAR MASS

- BY "CALCULATING THE NUMBER OF MOLES OR PARTICLES FROM A GIVEN MASS, -

$e

8¢
be
#*c,
de
€e

The number of moles of oxygen atoms in 1.8' grams of oxygen gas is

v

600 LRI " .

1.5 l - o . | L
300 o :

LeS

2,0

. : ' ¢

. . A copper penny weighing 2,0 gx_'gm.é contains atoms.

a. 2.0 x 10%°
be * 2.0 x 1022
ce 1.8 x 102“ S -
d 1.8 x 102 A S

22 -

*e, 2,0 x 10

\

Source:

Raytheon Chemistry, p. BL

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY THE MOLE
CONCEPT BY CALCULATING THE AMOUNT OF A REACTANT OR -PRODUCT
GIVEN A REACTION AND THE AMOUNT OF ANY OTHER REACTANT OR |
PRODUCTS, _ - i o

-

|

— . Based on the equation .for the reaction: 2AgNo, + Cu—% Cu(NoB)
' + 2Ag. The amount of silver metal procuded gy the reaction og
6.35 g of Cu will be :
[ ) be 2.16 -4 _
#c, 21.6¢g

d. * 108 g ’ oo o
€ 50‘60 g ! ‘ : o . )

Y
. ““\) '
257 .-
LLO06EO
00681 -
)y
i
261
LLO0BB7 |




-° " Source:

‘ Souréé :

/ .

i L , 159 .

. .
.Methane when burned in air forms the combustion products carbon
dioxide and water. The burning of 8.0 grams of methane will
produce water 1n the amount of

'ao 9.0 g . . . .

*b, 18 g ’ N . , ’ ) . S
ce 27 8 - ' ' '

de 3.6 g

e« 278

/

Raytheon Chemistry, pps 48-49..

THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF MOLE~VOLUME RE-

LATIONSHIPS BY IDENTIFYING THE SOLUTION OF PROBLEMS BASED ON

THE USE OF MOLAR VOLUME IN cumICAL REACTIONS. _
A

g

~ Ethane gaé burns in oxygen gas to produce carbon dioxide ‘and

water.. If 3 moles of ethane are consumed, how many liters of
oxygen will be required when reacting at S'I'P. - S

ae. 224 llters

be. 2’4.5 liters - N
Ce 25.’4 liters

*d. 235 liters

es 257 liters

Zinc reacts with hydrochlorlc acid to produce hydrogen gas. To.

‘produce 33.6 liters of gas at STP will require whic¢h of the
following amounts of Zinc. ‘

a. 65.4 g
*b, 98.1 g
Ce LLB g

. de 130.8 g

e’ 67.2 g

Raytheon Chemistry, pp. 65-66.

9

4100688

269

LLOOTO0

o tioa

R

A AR
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GIVEN SUFFICIENT DATA, THE STUDENT WILL BE ABLE TO DETIRMINE

1, SELECT NEEDED INFORMATION,

2. CHOOSE ASSUMPTIONS IMPLICIT IN STRUCTURE DETERMINATION.

3. SELECT A SINGLE STRUCTURE CONSISTENT WITH 'I‘HE AVAILABLI'
: INFORMATION. '

+

1,

IV _ THE STRUCTURAL ‘FORMULA OF SIMPLE ORGANIC COMPOUNDS,
’ . HE WILL BE ABLE TO

24
3.

be
5e

6.
Te

- When burned completely, X forms CO

The following facts are determined about'iiquid X

The proton nuclear magnetic resonance spect.rum
contains two peaks in a 1:2 ratio..

X contains 38,7 carbon, 9.7% hydrogen, and
51.6% oxygene.

X melts at =17°C and boils at 197 C.

The infrared absorption spectrum shows a frequency
corresponding to the O-H stretching vibration.

The density of liquid X is 1.12g/ml

‘X vapor is 1.9 times as dense as oxygen gas

measured at the same temperature and pressure.

Which of the followihg assumptions must be made about l_iquid X?

*a.m

b.

Ce

d.

It is a pure substance.

It contains no elements other than carbon, hydrogen,

and oxygens

Each molecule contams at least two oxygen atoms.

It is stable indefinitely.

vIn determining the structural formula for x, what is the 1ogical
_ sequence for using the available facts? :

8e
b.
*c,.
d.

SPECIFICALLY,

32

. Using these facts, the struetura_l formula of X is to be determined.

4,4,00081

- 4400082

—

i B

ctwte

e T i ke
SR BT S R DRGSR

2 ?_i,..

ik s

s o
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Which of the following represents a STEP in detemining the " L4L,O0083

empirical formula of X.

#a,

b.

v Ce

d.

a: 38.7(12) + 1) /¢ 51,6 16 . o
12+1+1 o SR /
*b, - 1.94 x 32 - ' | )
Ce 1012 X. [197 - (-17)] : ‘
" de  1lel2 x 22.4 ’

L, / !

_ The empirical formula for X is found to be CH.0 and th® molar - - 4LOOO8S
mass 62,0. The molecular formula l'oxj Xis o . . .
.a. CH30
*b. C,H,0, N o
Ce CH2030 . o . i . . ’ : "/ R
d . . R . o . o i ] i

‘0 ‘_3 10 ) . .
'”On the basis of the correct answer to question 5 and fect 5, the 4400086

. most likely structure for X is

[ 1Y
b.
Ce

*d,

H, "’/ . . | _A ‘.‘

38.7 1.6

el {Tg T | L
1.94 x 38,75 194 X 9u7; 1.9k x 51.6 | ,
1x 112 x[197 = (<17)] |

2 -
1 31 312
iz 16 18

Which of the following expx essione represents the molarn-maes of 4J,00084,

b

FReTe
.
[

N
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On the basis of all available 1nformat10n, ‘what is the\most llkgly
structure for X. :

S a 2:8‘&2

b HH
' He(~(~0-H

H O-H : - g ' .
ce H ] ' : o Lt
H=C~0-0~C~H - S S
B H

I I

L. » . , .o
H O-H o I o l

A

Chemistry: Experiments and Principles, pages 312-327

THE STUDENT HILL BE ABLE TO CLASSIFY A SUBSTANCE AS MOLECULAR, !
METALLIC, IONIC|, OR A NETWORK ON THE BASIS OF ITS EXPERIMENTAL

( - - PROPERTIES BY CH\OOSING THE CORRECT FORM IN A GIVEN SITUATION,

Shbstance Z melts|at 52 C and bdlls at 197 C. It is a poor con-
ductor of electricity both in the solid and the liquid state.
It is soft, non-lustrous, and only slightly soluble in water.

Substance Z is a(an)

; L, %a, molecular solid. o
' ¢e ionic solid
de. network solid

o | Substance W melts at 1250°C and boils at 1900°C. It is a poor
; , electrical conductor in the solid state but conducts well when
L ‘it is molten. Its crystals are brittle and water soluble. 'Sub—

L - - stance W is a(an)
o %__ - L a. molecular solid | _ AN
B¢ b, metal o o
| : *c, ionic solid L . . \\’
i .

d. network solid B N

hemistgx Exggrlments and Prlncigles. pages 337h3a9.

—‘--"
3
-

i'*‘ _ _ o ) f o ] 3L(:l

4LLOOOBT

4400136




*b., CH

0'Connor et al Chemistry: Experiments and Principles, p. 35.
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GIVEN THE RELEVANT MOLECULAR WEIGHTS, THE STUDENT WILL APPLY

* AVOGADRO'S LAW AND SELECT THE SPECIFIC GRAM WEIGHT OF METHANE,

’

Two glass containers have the same volume, One is filled
with methane gas and the other with carbon dioxide gas.
Both containers are at the same temperature and pressure,
One glass contains LLg. of carbon dioxide. How many grams
of methane will the other glass contain? | '

[ ™ Mg.

*b, .16 8¢

ce 32 &e
de 6“. 8

O'Conner et al Chemist : Experiments and Princi les,lp. 36.

e

GIVEN THE CHEMICAL ANALYSIS wK", THE STUDENT WILL bWONSTRATE
AN UNDERSTANDING OF COMPOUNDS BY SELECTING THE CORRECT EM-
PIRICAL FORMULA FCR A COMPOUND FROM A LIST.

Given 30 grams of a compound called ethane ‘containing 24
grams of carbon and 6 grams of hydrogen., The empirical -
formula is .

a."'C2H6 p v | . : -
3 o

3

d. CH:2

s

LLOOL41

5?

- 4400149

GIVEN THE MOLECULAR WEIGHT AND THE EMPIRICAL FORMULA, THE 172 53

STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF THE WRITING
OF MOLECULAR FORHULAS BY SELECTING THE PROPER FOPIHULA mon
A LIST,




r"'. v“v'-' ’ . ) -
T
|
|
|

165
]

Given the mo! :ular wt of butan: as 8 and the em;*rlcal formula 'LLOOlbO i

, (T C?H5 the molecular formula is , ) ,-—g’
| | A D
, 1

a. C2H 3

P ' , da C8H20 B | : o o

sk

.x."&

o L ,"‘\\
FROM THE RESULTS OF }I FERENT EXPERIMEN’I‘S, THE STUDENT WILL APPLY 98

HIS KNOWLEDGE OF CHARA ERISTICS OF COMPOUNDS AND ELEMENTS BY oo o ¥
‘IDENTIFYING THE SUBSTANCE, INVOLVED AS EITHER A COMPOUND OR ELEMENT. '

¥

In the: followlng items read the descrlptlon of what happens and
answer (a) if the starting material is a compound, answer (b) if
it is an element, and answer (c) if you cannot tell from tie in-
formation given.

*c A white solid is heated gently producing a colorleos gas and 4400224
leav1ng no re31due. : '

*a On heating a white solid, a colorless gas is formed leaving ' 4L,400225
a black re31due. ‘ . '

*b A metal is heated to 1000 C where it melts and then heated 1o LA00226 ’
3000 C where it becomes a colorless gas.

‘4 Ld

5 .

.

*a A white solid was heated gently producing a gas ﬁhich was 4,4,00227
partially condensed to a colorless liquid and a second white :
- , SOlld. . R - -




THE STUDENT WILL RECALL THE SIGNIFiCANCE OF FORMULA WRITING AND
MODEL EXPRESSION IN UNDERSTANDING MOLECULES B¥ CORRECTLY IDENT-
IFYING PERTINENT CHARACTERISTICS OF A PARTICULAR MODEL FROM A°
LIST. : ’

. 1Y
be
Ce

*d,
e

. %*a,
be
.~ Co

”n

*a,

.Ce
“ d.

The
all

de

< b

166

I

It shows the relative position of the ﬂtbms in the molecule.

It shows the number os atoms in the molecule.

It shows the_relative distances bétueeﬁ atoms in the mole-

cule, :
It shows the probable shape of the mochule. :
It shows the flexibility of chemical Yonds.

x

t

molecular formula for a compound giﬁ s information about .

of the following except . . ‘

the arrangement of atoms.,
the relative number of atoms.
the actual number of atoms,.
the molecular weight.

the density of the gas state.

|

|

GIVEN THE CHEMICAL ANALYSIS OF A COMPOUND, THE STUDENT WILL
DEMONSTRATE AN UNDERSTANDING OF THE WRITING OF EMPIRICAL FORM-
ULAS BY SELECTING THE CORRECTLY WRITTEN. FORMULA -

f .

S
| ~.

For 7.6 grams of:a gas coptaining oniy nitroéen and oxygen; |
. analysis shows 2.8 grams to be nitrogen. The empirical formula
. for this compound is : o }

N0 ~ L ,f

. ! |

N20L~_' : ;

N% e
'N20 ' ‘ : ‘~-Jl=%11_ .

NO, S i s 7 o

‘1

“”ﬁﬁidﬁ'of the following“is NOT a valid use of a ballrdhd sbring
model? '

R 2N

w

99

.:i 150238

g

102

. Lk00234

cj

a. -




b
be

e
*p,

Ce

-~ de C

@

02Hh02
CH20

CH3O

CH,0

CHO -

22

167

A compound is analyzed and found to contain only 346 -g« of carbon, 'LL06235

Z« of hydrogen, and L8 of oxygen. The -empirical formdla must

THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF THE PERIODICITY 140
OF ELEMENTS BY SELECTING THE PROPERTIES FOR VARIOUS GIVEN ELEMENTS
FROM A SERIES OF QUESTIONS.

Directions: . -

b

Ce

d.

(=19

d®RP 2
final s and'p orbitals

"(total electrons 9)

®® O

final s and p orbitals
(total electrons 35)

®® 6 D
final s and p orbitals
(total electrons 17)

2RO

final s and p orbit
(total electrons

none of.these

‘Which of the above has the highest boiling point? : . LL00370<

- %*g

/

3 /////%/

B

Which of the above has the lowest melting point? S 00371

*3

PR

Gt Sy g




*b

o

*e

Source:

AN

' *a,

b.

- Ce

N : d.
€e

8¢
be
Ce

- Source:

Hater is a compound.

'.hydrogen is a pure substance

,’do’

. : " 168

__Which combines with sodium to form.. Na X?

a

Raytheon Chemstudy, p. 116

ELEMENT OR A COMPOUND,

[

water can be decomposed into hydrogen and oxygen gases.

. water dissolves salt
water weighs 18g /om le .
water boils at 100 C
wood burning forms water

an element’

“hydrogen is a colorless gas

hydrogen burns to form water

hydrogen cannot be decomposed

hydrogen is found as a diatomic molecule

©

Raytheon Chemistry, p., 2829, -

Which of the above has the’lowest ionize energy?

THE STUDENT WILL DISTINGUISH BETWEEN' AN ELEMENT AND A COMPOUND
BY IDENTIFYING THE PROPERTY THAT GHARACTFRIZES A -SUBSTANCE AS

From the following list of characteristics
identify the characteristic which does support water being a -
compound" .

: Which of the following characteristlcs identifles hydrogen

 LL00669

4400372

552

LLO06T0
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h N
‘ i S THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF THE ‘INFORMATION . 256 - R
| S . GIVEN IN A MOLECULAR FORMULA BY IDERTIFYING THE POINTS OF INFORM- e S
ATION THAT ARE SHOWN IN A MOLECULAR FORMULA, _ . , 1
(4 ) . . . \: . 3 ;
. The molecular formula does not provide which of the following  LLO06T8. “
points of information? - : \ . L : .
a. kinds of atoms in molecule ? 15
u b. number of atoms in molecule v - e e
*c. the structure of the molecule-—s— ' _ 1
. d. atomic mass of the molecule _ o  E
* e. the symbol of each element o !
" All of the following are molecular formulas excépt 100679 -
a. Hy - : L -
*p, Xe{/' , . . . T - e,
Ce ~ H20 ] ‘, - : | .-'./ | : ) o i
do 38 o . . - : . . .' i . \ ‘
e« Cu0 : . : 2 ' . .
Source: Raytheon.Chemistry, p. 30-31, - : . LT
THE STUDENT WILL DISTINGUISH BETWEEN HOMOGENEOUS AND HETEROGEN- - < 274
EOUS MATERIALS'BY PROPERL¥ IDEN’SIE! ING ‘EXAMPLES OF BOTH SYSTEMS. ‘
R . ° . I
. .. { \o
All -of the following materials are homogeneous except . ' 4400709
a. gasoline . - _ : :
be honey ) . . ' S AR b
ce diet'cola’ . A . : .
t%d, milk - e | S ’
e. glass o : s - :
; - ' ’1/14
};“- . B B ‘ /-
o - = 1.?? . ' - E o i } -




All of ‘the following matenals are heterogeneous exceg

*ao
be.
Ce
de
€e

Source:

THE STUDENT WILL EXHIBIT HIS KNOHLEDGE OF ‘METALS AND NON-METALS -
BY IDENTIFYING EXAMPLES OF EACH FROM A LIST.

milk
concrete

~ copper sulfate solution’

wood

chocolate coveregi cherry

Raytheon Chemist,A

\

» Pe 83

x

!

I

;.
i

B RN o .
< -~ Which of the following is not J metal?

. .

be.

*C. .

.oV d.
[ Y

lead
.dron .
carbon
magnesium
sodium

———
(S

Whlch of the. following is a8 on-xhetal? :

80

o bo
Ce
d.
‘I'e.

Source:

THE S'I'UDENT WILL EKHIBIT UNDmSTANDIM} OF THE (EDER OF THE
PERIODIC SYSTEM AS FOUND IN FAMILY RELATIONSHIPS AMONG ELEMENTS
BY IDENTIFYING THE PBDPER ELFMENT BASED ON THE DESCRIPTION OF

1’?8 /

FAMILY RELATIONSHIP‘ '

calc ium
copper -
mercury
platinum
sulfur

Raytheon Chemistry, p. 102.

28

WCOTI0 . -

4400731
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17 .
. The following properties are characterlstic of .an elemen'c mem-—
ber of a chemlcal family
\ . I. reacts with water to release gase ..
A " II. is a good conductor of electricity. .
III.. is a solid at room temperature.
SN IV. melts a few degrees above 25°C.
V. has a low ionization energye.
The element is:
_a. lithium . . . -
b. iodine ' .
ce calcium
| A , , - *d, cesium
L o ) " 8. 'magnesium
/ o o o
' The following propertles are characterlstlc of an elemen'c mem-
" ber of a chemical fam1ly. ] - e
o o I. ) readily forms a gaseous hydride. B
b ( 3 : II. has the hlghest ionization energy of the fam-
A . - f- ’ 11y. X
o 3 ‘ _ III. reacts x‘eadlly with sodium to form ionic .
. o o . solide. -
S ' IV.. gaseous hydride reacts with water to form
acide
o - The element is: . S ' )
\; . 3. neon | o S | '
) o be chlorine . ‘
- ' - ' ce sulfur !
o » . . de. oxygen -
. . *e, fluorine § - ‘
’ . ) . N

. ’:?:u

- 4400732

440733
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”
!

¥ ' ’

. The following \propert.ies_l are 'characteristic of ‘an element mem-

- . ‘ber of a chemical family.

g ’ . P
. .
. S
N \
\
.

8.
b.

d.
e

Source:

AN

>

Ce

A .

The ‘élement iss

‘ * Co .

GIVEN THE PROPERTIES OF A COMPOUND, THE STUDENT WILL DEMONSTRATE -

WHICH WILL MOST LIKELY OCCUR.

‘Given a compound which-is soluble in water  and has a high melting
point,
bonding?' :
%’

- &+ ven der waal

/ /

I. .
II.
I1I.
Iv.
Ve

forms compounds with oxygen and -flgo,ri_ne.

'has a boiling temperature below 25 C.

does not form a known hydride.

usually found in monotomic state.

has ionization energy of less than 300kcal/mole.

\helium
‘cesium .
xenon. '

rubidium | )
;r}it\.roge'n ' o

Raytheon Chemistry, P. 103-11&, - . <"

L4

67
TYFE OF BONDING

UNDERSTANDING OF BONDING BY SELECTING THE

4

g

-

. LLO0167
It is most likely to have which of the following type of

covalent e |
ionic

ni'et.allic\' ‘
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" SOUTIONS AND SOLUBILITY .




*a,
be

) . Ce
: .. l ' de

v ) . . -
. .
| | 6 |
) ’
| 8¢

~.\u\_‘
\\a
| IR
- b.
- .
. A
$ Ce
"%,

THE STUDENT WILL BE ABLE TO ANALYZE BUFFERED SOLUTIONS, 37
SPECIFICALLY, HE WILL BE ABLE TO | |

3. SELECT ASSUMPTIONS IMPLICIT IN THESE CALCULATIONS,

- 440 grams of solid NaOH are added to the solutiori.
'HSO

Which of the following equations represents the hydrogen ion con-
centration (x) before the NaOH .is added?

,025

Which of the following assumptions is NOT implicit. in t.he
equation which correctly answers question 1?

comes from ‘the ionization of NSO,

The ulount of Hso& which ionizas is insignificant compared

w.« No hydroxide ion is present in solution. a : B _. y

174

1. ESTIMATE THE PH RANGE OVER WHICH THE BUFFER IS EFFECTIVE.
2, CALCULATE THE HYDROGEN ION CONCENTRATION OF BUFFERED
SOLUTIONS BOTH BEFGRE AND AFTER ADDING ACID OR BASE. -

500 ml. of solut.ion is 0.5 molar with respect to both Na HSO

L.
and Naz SOL

Ka for
), 18 L3 x 02 o

A g

.

4400111
= 1.3 x 1072 : o

?L.l?xlo'gl' - IR | . | -l;

0s5 X .

X
QS-X . N . ‘
X =13 x107° - o .

107 + x = 1.3%x107%

The amount of hydrogen ion which comes from the ionization
of water is insignificant compared to the amount. which

4

to the amount originally present.
S .

SOL is "a strong acid.'
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'fTo calculate final hydrogen ion eoncentration, 'wh'}ch of the | 4400113

....,

a. The concentratlon of hydrogen ion decreases by an amount
equal to the concentration’of the added sodium hydroxide. , :
“#b, The concentration of H"OL decreases by an amount equal-to '

the concentration of the added sodium_ hydroxide. N
‘¢ce The numerical value of Ka becomes 10~ - '
. 1.3 x10°°
de The product of hydrogen ion conciﬁtratlon and concentratlon
of added sodium hydroxlde is 10~

)
A)

“Which of the follow1ng equatlons represents the flnal hydrox1de LL00114,
ion concentration (x)? . N P
a. .2x = 1071h | |
b. x2 = 10 lh 2 Y

5 1.3 x 10 ‘

*co o7Xx =13 x 10 -2

03 : ’.
4, t{x .f"“o‘.:z)2 - 1.3 x 1072

0.5 ’ N ' — |

Source: Chemistry: Experiments and Principles, ppe. 21,0-242.4

.

. L et . . '.‘ R .
A AL A i e S et A P A e L SR S e

“THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF SOLUTIONS BY 276
 IDENTIFYING STATEMENTS WHICH CORRECTLY STATE TYPES, TERMINOLOGY |
AND/OR DEFINITION. -

. Whlch of ‘the follow1ng statements 1s NOT 1dent1flab1e as proper 4400713
. in the d1scussmn of so.Lut:.ons" :

N

. N 2

a. All gaseous mlxtures are r,olutlons. ~

bs Solid solutions are less common than gaseous solutlons.

c. Metals form solid solutions called .alloys. ,

d. Bteel is iron containing dissolved carbon. . ., ‘o o
‘*¢, The substance dlssolved in water is the solvent.
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Which of tr». following terma’_is NOT identifiable with solutions?

a. alloy
. be homogeneous
%c, -heterogeneous
d. solute
e, wniversal solvent

Source: Raytheon Chemistry, pﬂ. ‘83-81‘.

THE STUDENT WILL EXHIBIT HIS UNDERSTANDING OF THE BEHAVIOR OF
SOLUTIONS DURING PHASE CHANGES BY IDENTIFYING STATFMENTS WHICH-
' SUPPORT SUCH Bl'}lAVIOR. '

““Wnich of the following statements does NOT describe the behavior =~

of a solution during a phase change?
a. The vapor pressure of a solution is less than that of the
pure - solvent.
" be The addition of aolut.e raises the boiling point of t.he .,
., solution, '
ce ' The higher the concentration of solut.e t.he higher the
 boiling point of the solution. o
d. The addition of solute raise: the freezing t.emperat.ure of
a solution.

*e, The boiling temperature remains constant as distillagion of ,

a solution progresses.

Desalination of sea water will become a'necessity as populaf.mns
expand rapidly. Which statement is NOT worthy of consideratlon
in st.udying the problem,

. *a, The density of seawater is the same as fresh"water.
be Salt water boils at a higher temperature than fresh water.
.Ce Salt water freezes at a lower temperature. ,
d. The boiling temperature raises as the liquid evaporates.
€. The melting temperature falls as the liquid freezes.

Ce e -

Source: Raytheon Chemlstry, p. 81.—85.

r

217

- 4400716
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: i

THE STUDENT WILL EXHIBIT HIS COMPREHENSION OF THE VARIATIONS 278

' { " ~ AMONG PROPERTIES OF SOLUTIONS BY .IDENTIFYING STATEMENTS WHICH
; SHOW THESE VARIATIONS IN PROPERTIES. '

e

Wthh of the following statements is NOT a variation found in L4,00717
a property of solutions?
L) .
a. A rise in temperature increases solubility. .
*p, The greater the solublllty the better the solution conducts .
., electricity. ‘
ce Some solutions' conduct electrlclty and some do not.
de A solvent dissolving less than one gram of solute per liter
is saturated.
e. All solids are soluble to a degreee.
Which of the following has low solubility in water? 4400718
.-’a, table salt.
" .be sugar
. *c. vegetable oll
‘de molasses .
e. Vinegar
" Source: ’Rgtheon"Chemistry,' ‘p. 87-88.
) THE STUDENT WILL DEMONSTRATE HIS COMPREHENSION OF THE MOLAR 2719
CONCENTRATION -OF SOLUTIONS BY CALCULATING THE MOLARITY, MASS OF
SOLU'I'E, OR VOLWME OF SOLUTION GIVEN THE OTHER TWO. °
e :
" The mass of Cu SO,; - 5 O needed to prepare 3( O 5 M solution is Lh007l9
a. 208 g- K . ’ ' ' |
%, 37%g -
Ce - 166 g S R
d, 3328 .., . o o
l‘lé'g ..-‘ X E R .

s Bamed AL SV o 12 et T i T e

b i s e et e w ool
T e CEE P P PV S PR S ORI S PRI L Ly Y




L)

o - - Using 120 grams of sOlld Na O 40\1 can prepare liters of
0.05 M solution, ' oo ,

8¢ hs ]

- be 72
ce 30

de 24

*e, 60

The molarit /of 51 of AgNO3 solution containing 340 grams of

none . of _these

Source: Raytheon Chemistry, p. -87-88,

.
4
4

THE STUDENT WILL APPLY SOLUBILITY PRINCIPLES EY CORRECTLY
IDENTIFYING A SUBSTANCE FROM ITS SOLUBILITY CHARACTERISTICS
WITH OTHER KNOWN SUBSTANCES. |

"~ Given substance x which is soluble in sod:Lum hydroxide, but is
not soluble in sodium sulfate, The substance is

2+

*a, Sr
b, K
c. MH,*
' de .Mgg"'

O'Connor et al Chemistry: Experiments and Principles, p. 97.

d

.1.&6 “i ; L

4L4,00720

4400721

51

1LOOLL8
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A}

GIVEN THE SOLUBILITY PRODUCT OF A SUBSTANCE (Ksp), THE STUDENT
WILL DEMONSTRATE AN UNDERSTANDING OF SOLUBILITY IN MOLES/L.

* BY SELECTING THE CORRECTLY CALCULATED MOLAR/L., EXPRESSION FROM
A LIST.

[VREN

Given Ksp of SrCrQ, as 3.6 x 107, The solubility of 5rCro, in
moles/l. is: : ‘ .

*a, 6 X 107 moiesl/l. '
_ bs 6 X 107 moles/1.

ce 346 X 207° moles/l. = ¢ |

de 3.6 X 10"6 moles/1. | p

O'Conner et al. Chemistry: Fxperiments and Principles, p. 24k -

' e
“

o GVIVEN THE SOLUBII.LITY CONSTANT OF A SUBSTANCE OR THE SOLUBILITY,
( » THE STUDENT WILL APPLY HIS. KNOWLEIGE OF SOLUBILITY BY SELECTING
- : THE, CORRECT CONSTANT OR .SOLUBILITY OF AN EQUATION.

\

 the solubility of AT y?

b

. %a, 2 x 1078 moles/l. .
T b 2x 10"']'6 molos/l.
ce Lx 10716 moles/l. -
de 4 x 10~ moles/t. -~ - -
e. 1x 107% moles/l.

70

‘88

- o - -16 -
The K forA I, \ —™> AT .+ 5 '
he sp for g (s) «— g(aq) I(aq) is 4 x 10 y what is . MOOZO? ‘

1,
/1‘l

egafes e




| ' 160

j

|
I‘.
|

i

The K_ for PbClzes): Pb(h;s‘ ¥ 201Za§) is 32 x106, - w0210
a. 32 x 1077 noles/l. i
b, 2x 1072 moles/l. h / |
e 8x107 moles/1. ‘/ L o '
L d 32x107% moles/ts .| °
L e 32 x 10~ noles/1.. o

- i
!
:
|
t

-

l

The solubility of A is lx 10” 2 , - the solubility constant is 1400211 ’
3( ) : .

-

’ . 1x102_‘ . P o R
b 1x107% l’ | |
¢ 1x1076 f
e, 1x1078 i S
e. - 1x 10710 ' f, | K
| THE STUDENT WILL-DEMONSTRATE HIS UNDERSTANDING OF SOLUBILITY %0 “

" PRODUCT BY PREDICTING POINT AT WHICH A PRECIPITATE WILL FORM
IN GIVEN. SITUATIONS., :

If, you have a fifty milliliter solution of 2,0 x 10-5 M AgNO- ’ | L400214
. a precipitate will form when fift.y milliliters of which of the o
“folloking is added? K. of A, CL(, ) 1.8x 1010 | o 2

a. Tap water (Cl- concentration = 2 x 10~ X )

#be - 2,0°x IO'SM calcium chloride
¢+ 2.0 x 1074 sodium chloride
‘de” 2.0 x 10”°M hydrogen chloride

€ . none of the above




be 6.64 x 1070

Source: - Raytheon Chemistry, p. 97, o _ \l

181

Being a creative artist as well as a chemlst.ry student, you
would like to make your own paint particularly a bright yellow
color. Realizing that lead chloride, Pb Cl,, is yellow, how
many grgms of Pb(NO ) would you need to ada to ml of. a

1 x 107“M solution gr N C1 to be sure t.o get a pr cipitate of
lead chloride. K_ Pb cf =2x10°

a L x 10-2 g.“

ce 3.32x 107

g
g |
M, 1.33x107 g .
ee 1.33x107 g |

THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE TABLE OF SOLUBILITY
OF IONIC COMPOUNDS IN WATER BY SELECTIM} ION PAIRS WHIGH ARE -
SOLUBLE IN WATIR. : §

Which of the following compounds exhibit.é low solubility in water? E

*a, 'CaSOL o < | /
be Ca(ou)2 S | » ' {
Co Ca(c
d. CaS

(-1 CaIz .

2)2

Which of the following compounds is highly.soiuble in’ water?

a. LiCl

.*d. CuCl

N M8012 -

-

4400215

283
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THE S‘l‘UDENT ﬂILL BE ABLE TO INTBIPRE‘P TITRATION CURV&“» FOR ACID- ', i3 S
BASE REACTIONS BY . . <o
1. SELECTING THE RELATIVE s'mzmm OF THE ACID AND BASE. , :
. 2. LOCATING THE EQUIVALENCE' POINT, L, i
: 3. SELECTING. AN INDICATOR NITABLE FOR DETBININIK} THE ‘ . P
: EQUIVAL_FNCE POINT. .
A st,udent, slowly sdds a 0.1 M solut.ion of base'B to 100 ml . B
of a O.1 M sclution of acid A.. Hydrogen ion- concentration , .
is continuously measured during the titration. The data
obtained is recorded on a graph: ' :
I o |
o .10-;1 !
Hydrogen ;4% |
Ion -7
‘ - 10
Concen- _5* '
_ tration 10
w7 . ‘
10 © . :
. | P ml. base
50 - . 100 150 200 - -
From the shape of the graph, what. can be concluded about the C rl.L_00132
MWz B? | | | B .
. a. A and\B areboth strong - I R : o
be A is strong whh&B is weak % ' - . - * cov o
*c, A is/weak while B 1s strong ' _ . ST
" .do A b
" The hydrogen ion concent.ration at the equivalence point is o AW00133 T
.‘_.approximat.ely o : " ‘ o
. 7 ) . : . . o X
- De 10 ‘M _ \ . /
v, 1079mM ._ @
Cd 108w '
Sﬁ | )

. _-.,,','
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- o
‘ \Which indicator would be best for determining the equivalence point._ LLOOL3L -
' uwis titration? ‘
t.hyl red
ba met.hyl orange

ce litmus - .
*d. phenol phthalein -

3

.b,." . Chemistry: Experiments and Principles, p\agesv262-_-26h.

' /
-, i

-

~THE STUDENT WILL APPLY THE BRONSTED-LOWRY THEORY BY SELECT_IK}. . 62
"~ THOSE EQUATIONS IN WHICH WATER ACTS AS A BRONSTED ACID OR BASE.

©

Tn the following réactions in which case is uate;'_'acting as a :
Bronsted acid? ' _ ' o -

a.’ 5t (OH), + HO ~—
be 0,8 (ou)2 + H20 —_—

.C.o NH

3 + 10 —s
ds 0,CL(0L) + H0 ——>

” ' - ‘ A

In the following reactions in ih_ii:h cisa is water acting as a . 4400162
Bronsted base. \\ v :

| *a. NOH + HOL ——s,
/‘k be NAC 4 NOH — 3
c. MNiy + HOH ———gp
-@ C,H,0, + HOH — 3,

2372 -

O"Conner et al Chemigtg: Exgriménts and Principles, ChapQ 14. - (_-) '




.
< .

THE STUDENT SHOULD BE ABLE TO DETERMINE THE NUMBER OF GRAMS OF A
BASE (R OF AN ACID FROM THE RESULTS OF DATA COLLECTED FROM A
TITRATION EXPERIMENT BY SELECTIM} THE CORRECTLY CALCUIATED GRAM
AMOUNT.

Givén: 10.0'ml of a 0,010 M. HC1 solution used to titrate 20,0 ml
of sodium hydroxide. The number of grams of sodium hydroxide

present is

a. 40001 g

b .005 24 )
*co 004 f24 '

de .00365 g

. ) . & . :
- GIVEN THE KA VALUE AND CONCENTRATION OF A WEAK ACID, THE STUDENT

WILL DEMONSTRATE AN UNDERSTANDING OF CALCULATING HYDROGEN ION
CONCENTRATION BY SELECTI‘:G THE CORRECTLY CALCULATED ION CONCEN-

TRATION,

If you dissolve 0.0l mole of hydrogen carbonate in enough water .
to make 2 liters of solution the kxdrogen ion concentration will
be (use table 1i4~L4 for KA of H,,C0 ,

8e 9ol§x106

*be 9ol x 107
Ce 488 x 10-1'
'd._ 088 X 10-2 '

{

ASKY

O"Connor et al _Chemist;x:' E_xgeriments and Principles, Chap. lh.

I
2

4400168
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EQUATIONS AND EQUILIBRIUM




'Y

s

THE ‘STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF BALANCED CHEM- 59 ‘

ICAL EQUATIONS BY SELECTING A PROPERLY BALANCED EQUATION OF A .
‘ . "GIVEN WORD EQUATION.

When ootane_(CeHls) burns, the products are carbon: dioxide and LLOOLY6 d

|

L : water. The correct chemical equation is
. ()= 800,y + Oy .

| e CGgfhig(g) * F(g) 2(g) * M (e) - , -

|

ce c8Hl8(.g) + 0 —» 800, 4y + 9H o(g) R A

*d

[
tibriad e, e MG

18(g) + 12, 502( ).-> acoz(g) + 9H20(g)

Al s Y

. THE STUDENT WILL EXHIBIT HIS COMPREHENSION OF WRITING PROPERLY 259 ;
- BALANCED EQUATIOWS BY SELECTING THE CCRRECT EQUATION FOR STATED N
_ t REACTANTS AND PRODUCTS. ' S ‘ :

-

Silver reacts with nitric acid to form nitrogen dioxide, silver LLO0681,
nitrate and water. The correct equation is : ' SN

2 ek s

a
3 2
be 2Ag 4+ LHNO, —> 2NO2 + 2AgNO3 + 2H20

3 _
Ce 24 + 3 HNO, > NO2 + 2AgNO3 + HBO v _ _

Ag + A2(N03)2-—",N02 + AgNo, + H.0

3
*d. Ag + 2HNO, ——3 NO, + AgNO, + H,0

e X + LHNO; —> Ngz + Ag(N0,), + 24,0

Potassium nitrate decomposes giving oxygen gas and potassium © L400685
chloride. -The correct equation is '

.- ' *a. KCl0, —3 KCL + 1&02:
b. KC10, —> KCL + 20,
. 2KCL0; —3 2ACL + :eo3
d. KC10; —3 KCL + 0

e. KC1(03),—> KC1 + 30,

(ERIC - source: Baytheon Chemigtry, pp. 45-47 498




THE STUDENT WILL BE ABLE TO DIFFERENTIATE SYSTEMS AT EQUILIB-
RIUM OR IN A STEADY STATE BY STATING WHETHER OR NOT THE SYSTEN
FITS INTO THESE CATEGORIES.

| Consider each of the folfowing- systems. Circle

ae -if the system is at equilibrium
be if the system tg in a steady state

ce if the system does not fall into either of the above
classes

An eyen, non-flickering bunsen burner flame.

a.'
*b,

‘Ce

4 2

A solution of sodium chloride in contact with excess solid.
The amount of solid nelther increases nor decrelses. )

- ’a.

‘be
Ce .

A flock of geese whose population remains constant. from year
to year. , : o .

8e

*bo : t
CO ‘ ' ’ 1

A slowly rusting steel bridge. \

Qe
b.

*c,

3

4400100 -

| L0101 J

4400103
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A sealed tube containing a mixture of NO and N2 L kept at 1400104, -
constant temperature. The color of t.he tube 8 cont.ents does '

v

not change, . . - ( \\
*a, |

b. ) ' ‘ - | !
co. - | o 4

Cheﬂistry: Experiments and Princigles, pages 228-229,

THE' STUDENT WILL BE ABLE TO PREDICT THE EFFECT OF A TEMPERATURE | 35

CHANGE UPON THE FORWARD AND REVERSE REACTION OF A SYSTEM AT ‘ A
EQUILIBRIUM BY SELECTING THE CORRECT RESULT OF AN INCREASE IN ] |

TEMPERATURF ON THESE RATES. , . 5

.‘.\
\

o

How would an increase in temperature affect the forward and re- 4L,00105 - 4
- v verse rates of this reaction? _ ;

Ny(8) + 3Hy(8) T2 2NHy(g) + 22k cal | | i

de The forward rate increases; the reverse rate stays constant.
b. The reverse rate increases; the forward rate stays constant,
. £e Both rates increase, but the forward rate incieases to a
" greater exitent..
*d. Both rates mcrease, but the reverse rate increases to a
greater extent. - -

Chemistry: Experiments ahd Principles, bage 234

Twa )

THE STUDENT WILL BE ABLE TO PREDICT THE EFFECT OF CHANGES IN CON- 36 i
‘CENTRATION, PRESSURE, TEMPERATURE, AND CATALYST UPON AMOUNTS OF ' -

REACTANT AND PRODUCT PRESENT AT EQUILIBRIUM BY SELECTING WHETHER : ‘ _ 5
EQUILIBRIUM AMOUNTS INCREASE OR DECREASE IN GIVEN SITUATIONS. ' ?




Consider the reaction:

ZSOZ(g) * 02(g) —:’i 2503(g) + heat

What effect would the following changes have on the equllib-

" rium amounts. Circle

| ) a. If the amounts of 802 and SO3 increase whlle the amount
. of 0 .decreases. : -
j be If the amounts of 802 and 02 increase whlle the amount
| : of SO3 decreases.
" . ce. If the amounts of SO, and O decrease while the amount
"2 2
-of SO3 increases. - v
r de If the amounts of all three substances rise. 4
es If __thé amounts of all three substances stay the. same.
Temperature is raised. ‘ ; 4400106
a.
*b, _
Ce
de
(- 1Y
( y o
. t s : '
J ~ : Additional SO, is added. : 4400107
_ : . _
bt -
- »
de :
" Ce
' Volume is decreased. : _— ’ 4400108
8¢ 4 } -
be.
’.ct ‘l
d. 4 o
s

| - 188 -

\

Q‘.)

o
.
|
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[ 23

B TR

A catalyst. is added. ' o : 4400109 -
\\ (— P a. . ) . . . ‘ ! ‘ )
Ce : ) e
do' . . . »i,
'I'e. . ’ : . l ) ) i

‘Additional 50, is added. o 4400110

‘ 8¢ .
be.
Ce

*d,
€

o s

Chemistry: Experiments and Principles, pages 233-236.

GIVEN AN ENERGY BOLSTERED EQUATION, - THE STUDENT WILL ANALYZE A 64
REACTION AT EQUILIBRIUM BY SELECTING THE CORRECTLY CALCULATED
OUTCOME OF THE REACTION FROM THE ENERGY BOOS'I:. '

\ . ) . - . . o : /

Given: 3( ) + 22 Kcal Nz(g) 2(3) :

Which of the following best describes vwhat happens when enery is ~ L4,00164
added to the system.

+ 3H

v

a. amount of N‘H3 would increase.:
~ be amount of N, would decrease. -
. %*c, . amount of N, and. H, would increase
~ d. amount of H, would increase. '

Fa

-

THE STUDENT WILL BE ABLE TO RECOGNIZE THE EFFECT OF A CATALYST 80
ON AN EQUILIBRIUM SYSTEM BY SELECTING THE EFFECT WHICH BEST EX- .
PLAINS A GIVEN REACTION.




Adding a cataiyst. to the following system may have _somé effect
on the equilibrium of the system. ' '

(élear . (clear) —»  (deep red)
, - +2

Fe*3 ¥ SCN™ " Pe SCN

From the statements below, select the one with the proper cause
and effect relationship.

a. The color will deepen because the catalyst effects only the
rate of the forward reaction,
be The color will lighten because the catalyst. effect.s only the
rate of the reverse reaction,
c. The color will not change because the catalyst effects
' neither forward or reverse reaction.
#d, The color will not change because the catalyst increases the
" rate of both forward and reverse reactions.

s

THE STUDENT WILL DFMONSTRATE HIS UNDERSTAPDING OF THE BASIC
PROPERTIES OF AN EQUILIBARIUM SYSTEM BY CORRECTLY IDENTIFYING
THOSE INDIVIDUAL CHARACTERISTICS WITHIN SAMPLE SITUATIONS.

Two boys are balanced on a see-saw. This is NOT a case of
equilibrium in the chemical sense bécause

*g3, it is not dynamic.

be it is not a closed system,

ce there are no constant properties.
de it is not a steady state system.
e, it is not an open system,

.-

z

A stoppered flask is half filled wlt.h water, This'is an
equilibrium system for all of the following re@sons xceg

a. the amount of liquid wat.er is constant,

be the flask is stoppered.

to * the amount of gaseous water is constant,

de the rate of evaporation equals the rate of condensation.
*e, none of the above, :

L400196

R N £ T

81

4400197

4400198



THE STUDENT WILL BE ABLE TO IDENTIFY EQUILIBRIUM SYSTEMS AS 82
OPPOSED TO STEADY STATE SYSTEMS BY SELECTING THE EXAMPLE OF AN
'BQUILIBRIUM SYSTEM FROM A LIST OF ALTERNATIVE SYSTEMS.

-

Which of the following is an equllibrlum system rather than a 4400199
steady state system, .

a. The number of cars on a given mile of highway is constant,
be The number of people in line to buy tickets is constant. '
ce The number of homework assignments you have each night

i is constant,

de The number of dogs in the dog pound is constant.

*es The number of textbooks you take home each day is constant.

THE STUDENT WILL APPLY HIS KNOWLEDGE OF EQUILIBRIUM SYSTEMS BY | 83
' SELECTING FROM A SET OF EQUATIONS THE ONE EXHIBITING EQUILIBRIUM '
FOR A GIVEN SITUATION,

In an open glass of iced tea, there are some ice cubes and some lJﬂOZOO
undissolved sugar on the bottom. The glass is in an open room. '
Which of the following is at equilibrium?

- M) &2 Mg
X CO = 7N
*c, Sugar(s) "(_2_ lSugar(aq')
d.o Hzc(s') 2':_2 Hzc(g)\

€ Sugar(s);z Slu‘g‘r(\g)v

THE . STUDENT WILL BE ABLS TO APPLY THE LAW OF CHRMICAL EQUILIB- 8
RTIUM BY PREDICTING THE VALUE OF THE EQUILIBRIUM CONSTANT F'ROM
GIVEN DATA,

o st A MR i S Ao St i e




During a 1,000 m11e marathon swim, 1/3 of the partlcipants must - 4400201
be in the- pool, 1/3 waiting to swim and 1/3 resting, Assuming

the product of this activity is to be in the pool, select the " .
equilibrium constant for swimmers and non—-swimmers from Lhe ' ' :
following numbers.

8, . 4

* b,
Coe

d.

*e,

W - o

/3

THE STUDENT WILL BE ABLE TO ANALYZE AN EQU ILIBR IUM*EXPER IMENT . 85 : .
BY SELECTING WHICH ASSUMPTIONS ARE NECESSARY TO THE EXPERIMENT.

a
?

AR PP S

~ An experimenter introduces 1 mole of hydrogen and 1 mole of
lodine gas into a flask. At a later time, he analyzes the
contents for hydrogen and finds that there is only 4 of a mole
present, He then. calculates the equilibrium constant as 4,00
by using the equation ' :

s .
o
‘\:)

S e 1 R S R OO

2 (e) 1z(g) & 2 i)

which of the following is NOT an assumption impllcit to this SR 4400202
calculation?

8. Equilibrium has been established. . | o
“bs One half mole of/ ’12 will react with % mole of Hye |
c. No hydrogen gas has diffused out of the flask.

d. Some hydrosen does not react with I2 to form H2i2

*e, Imt.ially, the rate -of the forward reaction exceeds that I
- of the reverse reaction, o

THE STUDENT WILL BE ABLE TO APPLY THE LAW OF CHEMICAL EQUILIBRIUM 92
TO CHEMICAL SYSTEMS BY SELECTING THE CORRECTLY CALCULATED CON— '
STANT VALUE FROM OTHER PERTINENT DATA, : A




. ry _ )
In the reaction between Hydrogen and Iodine to form hydrogen 1400217
‘iodine, H, + Izz_?_ 2 HI, it can be determined that [Hz] = 2.0;
[I2] 3.0; and [HI] = 4.0, What is the value of the equillbrium
- constant?

\

Ae

be
*c,

d.
-

oOh Wi 10~ ONE
]

€e

e
D

)
S

\\ . . . ) . .
In the reaction, 24 + B, 2 AB, we start with 1.0 x 1072 M of ©  4LOO218
A and 1.0 x 102 M.of B and no. AB At equllibrim\, there appears ‘
to be .5 x 1072 mole/L of AB. What is the value of the equlhb-

rium constant?

e ’)/3 .

b 3/2 ' ,

¥co 133 - |

QO .75 _2 . . . . :
,es 3 x 107 ' ' .

" THE STUDENT APPLIES THE-PRINCIPLES OF ENILIBRIUM TO UNFAMILIAR - 138
'EQUILIBRIUM EQUATIONS BY IDENTIFYING THE CHANGE OF. A SPECIFIC C
 CONGENTRATION WITHIN. THE EQUATION,

Dffections:  If Ry + 2B (/€2 2 A B y and H 1s -, whet
will happen to the- equilibrium concentration '
l : - -of A2? It ; ‘
' ' a., ' "intreases in amount" o
b. . "decreases in amount® SR _ / <,
L4

c. "shows no change"

o
3ok 2 2y 2 et
.
5




~

_*a, 1ncreases

b. decreases
.Ce no change

T

Theé* temperature.of the clused system is deéreased 10 [ (volume

staying the seme).
*a, increases '

b. . detreases’

ce no change '

v [
s

. . .
» .

e S, o L
RN

A catalyst is.added.
. | ,

8. increases .

b, decreases. a

*c,... no change

N '

v s

AB fgi;‘msl.v. pr‘ecipitaie. :

a. increases, . -
*b, dectreases K
" ¢ no changs ‘

[B] is decreased.’

%3, increases .
b. ~“decréases

", €& no change

l mole of noble gas "C"
action chamber :

ae increases
*b, -decreases
c. no change .

<

204

A\

( ) 1s introduced into th% closed re-—

-

LL00357

v

. 4400361
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.

y | The temperat+re of the system is reduced to -270° C.

! { 8. 1lncreases : .
*b. .decreases ‘ '
ce no change

. Source: Raytheon Chemstudy, p. 232

-~

A}

Which of the following will not reach a state of equilibrium?

a. The stopcock between two flasks of different gases is opened
for several hours. '
*b, 'AgCl( ) is placed in a closed beaker. T

oy o

c., H 0( ) in a closed beaker at room t.emperature is pbrmxt,t,ed

‘to sit for half an hour.

d. Moth flakes are placed in a sealed plastic bag.

v "~ and a stopper is inserted.
. \

* Which of the following will attain equilibrium?

- a. a burning candle in a silver candlestick holder.
b. a boiling teakettle whistling on the burner of the stove
for 5 minutes.
*c, 1 tbsp. .sugar dissolved in 8 oz. lemon juice in a closed
plastic container.
de a terrarium that is not covered.
e.. none of these.

{

‘Source: Raytheon Chemstudy, Chap. 13 -

THE STUDENT DEMONSTRATES HIS UNDERSTANDING OF THE CALCULATIONS
' INVOLVED IN FINDING EQUILIBRIUM CONSTANT "K* BY IDENTIFYIN" THE
' ‘ VALUE OF THE - CONSTA[' IN AN EQUATION.

e. . Crystals of 12 are placed in a test tube of distilled water .

140Q363 —

4,1,00365

139

LLO036L
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When A+“%--B"‘<-_'z AB, K eq is
a. [AY]+[F]
(a8] \ .
b, 0[BT )
[a*] [B7]
*c. ;[AB]'
[A*] [F7] -
d. [aB] . ‘
A+ [B7)
oo [ATJ[BT]
h [AB]
When a2+, zé'g *Kéz K eq is
Car [A%*] s BT
[4B,] .
*b, - [4B,) S
B LS R -
c, [AB,]

[2%*] + [877
d [AP1ER
R
e. [A%*]+[287]
[AB,]

206




('_. When 2a°% + 382~
; *a, | 1
L : [#7*)° [
tf [26°*] + [38)
’ e [A%)7 (387
. [A2B -
o o [OPLET
‘ ~ o
e« [A7]) [B7]
' 1
When iL. of 2
. T
~ formed. ' What is Keq for this reaction?
*a. l : |
bo 2 -1'
ee 125 x 107
de 2.5 x 10
e. none of these
Source: Raytheon Chemistry p. 240

y 4%

— : -
-— A2B3(s) then K eq

£

M ACH is added to 1L of 4 M HB

-~

o

1, AB and H,0

| LL00368

A}
- .- C e——— = ceen o
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OXIDATION-REDUCTION
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THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF THE PRINCIPLE OF
OXIDATION-REDUCTION EQUATIONS BY
L. IDENTIFYING THE OXIDIZING AGENT AND THE REDUCING AGENT,
2, DETERMINING NUMBER OF ELECTRONS TRANSFERRED PER FORMULA
UNIT OF OXIDIZING AGENT AND REDUCING AGENT. :
3. -ADJUSTING THE COEFFICIENTS SO THAT NET ELECTRON GAIN AND
.. -~ ELECTRON LOSS ARE EQUAL.
L. INTRODUDING APPROPRIATE SPECIES INTO THE EQUATION TO ~
: ACHIEVE -CHARGE AND MASS BALANCE.
5. BALANCING THE COMPLETED EQUATION.

When solutions of K Mn Oh, H202, and KOH are mixed, the
following reaction occurs:

ldnoh + H202 + e o o .ﬁMnoZ + ® e L 2R ]

T

The reducing agent is

a. MnO l:

* H0, | | B B
ce MO, ’ : ]
d. 0,

The number of electrons gained per formula unit of 'Mnol: is

*b. 3
Ce 5
de - 7

In order to balance this equation, which of the following changes
should be made?

a. Add H® to the left and H,Oto the righ t.

b. Add OH to the left and H,O to the right.

ce Add H,0 to the left and OH to the right. L

*d, Add both OH and H,0 to the right. o v

4400128

1400139

- 4,4,00130 |
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o

Reading from left to right,. the coerficients of the complete, -

balanced equation are

*30 2, 3, 20 3, 2
be 2, 3, 2, 2, 3,
Ce” 2y 3, 24 2, 3,
d 2, 3, by 2, 3,

DN

Chemistry: Experiments and‘Princigle's, pages 305=307.

THE STUDENT HILL APPLY THE HALF REACTION METHOD TO BAIANCE AN
OXIDATION-REDUCTION EQUATION BY SELECTING A CORRECTLY BALANCED
REACTION FROM A LIST, .

'

Given:
M2t + L0 = 5S¢~ + Mn0, "'+ 8 Y E° = -l.52v.
N 45> ags e 0= 4069V,

The balanced equation for silver being oxidlzed is
2+

-

a. 2Mn +5A325+8H20—)10Ag +58 +2Mn0h + 168"

*b, 2Mn0h +10 Ag +5 s™2 + 168" -5 5Ag,S + 2Mn + 8-“20

co 2n*? + 10Ag° + 84,0 + 5572 > 5 Ag,S + 200, ™ + 268"
de 5Ag,S + 24n0,” + 16H"=> 2’ +10Ag + EH,0 + 557

N

' Chemistry: Experiments & Principles, Chp. 15.

THE STUDENT WILL APPLY HIS UNDERSTANDING OF THE OXIDATION NUMBER

METHOD IN BALANCING OXIDATION-REDUCTION EQUATIONS BY SELECTING -
THE CORRECTLY BALANOED REACTION FR(H A LIST.

\

63

4400163

“\‘J




Zinc reacts with nitric acid to glve zinc nitrate, nitrogen dioxlde

and water. The balanced equatlon is

ae
b.
*c,

d.

THE STUDENT SHALL ANALYZE A REDOX REACTION BY PREDICTING COM=.

Zn + 2HNO; — Zn (1«03)2 + N02 H,0

Zn + 2HNO; —> Zn NO, + NO, + H,0

Zn + LHN 3_', Zn (!fl03)2 + 2N0, + 2H,0

0

2

le'x + HNOB--? Zn N03 + N02 +H

PONENTS OF ANOTHER REACTION, .

Which of the following is NOT true?

In an A1° = A1>* and Pb° - Pb

. ®*a,

be
Ce
de
€e

In a Ca® - Ca®* and A1° - A1>* cell, which of the following is

b%* cell there will be

no visible reaction

decreasing mass of aluminum

precipitation of Pb° ;
an aluminum anode
electric current produced»\

\
B

\
2+

-(are) true?.

a.
be

Ce-

*d,
€e

Source:

l, No visible reaction occurs,
2. A1? decreases in mass.

3. Calcium precipitates,

Le Aluminum acts as the anode.
5 Electric current is produced..

v e
Q-Q-

T

none of the above

Raptheon Chemistudy, pe 293.

L4,00165
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GIVEN A HYPOTHETICAL SITUATION, THE STUDENT WILL APPLY HIS UNDER-
STANDING OF REDOX REACTIONS BY PREDICTING REACTIVITY 'I'O VARIOUS
ELEMENTS. , '

Wo;king as a laboratory assist'ant you must store
solutions in containers, If you have available
to you the following containers

l. lead 2. zinc 3. silver 4. aluminum 5, copper

In which of the above would you store lead nitrate solution?

.as 1, 20r 3
*b, 3 orsHh

Ce 2 0r 3

de 2o0ori

e, all of the above-

In which of the above would you store Pb(NOB)Z(S)"

g : 8 1,.2, or3,

be 3 0rs5
Ce 2 0r3
de 2 or h
*e, all of the above

In which of the above would you NOT store cobalt. chloride
solution? : o

ae 1' 2or 3

be 3 orb .

Ce 2 0r3
*d, 2 o0ori

e. .all of the above

In which would you store sulfuric acid?

a. 1, 2o0r 3 o : o
*b, 3 or 5 : . :
€ 20r3

do. 2 or h : . ‘ e -
€ all of the. above s 212

151

. LL00L29

4400431
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In which of the above wouid you store a potassium brohide . LLO0L33
(- solution? . . o

a. 1, 2or 3

‘be 3 or 5

Ce 2 0r3

de 2o0r 4 S
*e, all of the above

‘In which would you store magnesium ribbon? L ' - LLOOL3 L,
8s 2, lor 3 . o J
be 3or5 : -
0q 20r3
ds 20r 4
*e, all of the above
Source: . Raytheon Chemstudy, Chapter 15, o o ' o)
O
%
. }
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REACTIONS AND RATES ’ - .




| . | THE STUDENT WILL BE ADLE TO APPLY THE CONCEPT OF RATE DETERMINING 21,
| : 4 © STEP TO ASSEMBLY LINE PROCESSES BY SELECTING THE RATE DETERMINING .
S PERSON AND THE TURN OUT RATE IN A GIVEN SITUATION, - |

L ‘ ) | Four persons work on the assembly line of a
, / ') plant which bottles distilled water.
’ e . Person” Job : Maximum Rate
| W Fills bottles 250 bottles/hour ‘
| X Puts on caps = - 400 bottles/hour S ‘
Y Puts on labels 300 bottles/hour '
| 2 Packs bottles 150 bottles/hour .
N , ‘
Which person has the job which would be considered rate de- ‘ LL00056 -
termining? . 1
8¢ W B
b. X |
. ce Y . {
*d. Z J

,»

At what rate would bottles of distilled water be turned out by “;7.1.00057
this assembly line? ' .

*a. 150 bottles/hour . - | d
b. 400 bottles/hour - '

~ ¢. 1100 bottles/hour

d. 1100 bottles/hour

L .

“d

S . / Chemistry: Experiments and Principles, pp. 209-210.

THE STUDENT CAN DBJIONSTRATE A KNOWLEIGE OF REACTION MECHLNISMS ‘ 25
BY .

1, DETERMINI!G THE NET REACTION.

2. IDENTIFYING THE CATALYST.

3. - SELECTING THE STEP WHICH IS RATE DE'I'FBHINDG AND SELECT A
" REASONABLE EXPLANATION FOR THE PREDICTION.

. 215
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w

The mechanism often suggested for the reaction between hydtro-
gen iodide and hydrogen peroxide is . L
(1) H* +17 + H,0,—> HOI + H,0 S |
,(,2) I+ +HOI ——_» I, +OH

- - : |
To determine the net equation for this reaction, one would . LL00058
. . ) .

. *a, take the algebraic sum.of the steps in the mechanism

© be - find the rate determining step of the mechanism '
c.. omit the' catalyst from each step in ‘the mechanism
de identify the species which appear in two or more steps

Which species serves as catalyst in this mechanism? y 4400059
8¢ H+ ‘

- /. ' » ,
b. OH ) . ) . o. . g“.\'.
Ce Hzo2

“d, No catalyst is involved in this mechanism

Which step is most likely to be rate determin:i.'xié? coo _ © L4,00060

*a, - The first, since it involves a three particle collision,.
be The first, since it involves lnt.h ionic and molecular re-
actants.
c. The third, since concentration of hydroxide ion must be
i low in acid solution.
de The third, since water has a great‘ tendency to ionize.

\

. g
_ - . : S
Chemistry: Experiments and Principles, pp. 218-222.
THE STUDENT WILL BE ABLE TO INTERPRET MACROSCOPIC PROCESSES IN - 26
TERMS OF FACTORS WHICH DETERMINE RATES OF CHEMICAL REACTIONS BY o ()

-SELECTING THE APPROPRIATE ANALOGOUS SITUATION, . -

236
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Highway accident rates can be interpreted in terms of factors

similar to those which influence rates of chemical reac'ions.
‘Each of the statements below indicates a change in one such
factor,

Circle |

1f the factor is analogous t.o reactant concentratlon
if the factor is analogous to temperature

if the factor is analogous to catalyst

if the factor is unrelated to a factor which affect.s
the rate of. chem1ca1 reactions :

oo

.Circle_

ir the change is expected to increase accident rate
if the change is expected to have no efrect on accldent.
rate

if the change is expected to deé'i'ease accldent rate

if; the change is expected to affect. accident rate in ‘an
unpredlctable fashlon o, :

"~ =

13

TN S

Average distance between cars decreases from 100 feet to 40 feet

*A B C D

WX Yz : v

Average speed decreases froﬁt 50-to 30 miles -per hour
A *B c D
WX sz

“‘Each driver consumes four ou.nces ‘of rum before ent.ermg the
“highway. .

i . -

A B * D

W X Y Z

217
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The percent abundance of trucks on the highway mcreases from

10% to 20%. 4

A B C.w. S , : LLO0067
SN———

WX Y w2

THE STUDENT WILL BE ABLE TO RATIONALIZE THE EXTREME. TEMPERATuhE 27

DEPENDENCE .OF REACTION RATES ON THE BASIS OF TWO CONCEPTS -
. ' : . ' o , .
1. RATE IS DETERMINED BY THE FRACTION OF COLLISIONS BETWEEN
REACTANT MOLECULES WHICH PROVIDE THE ACTIVATION ENERGY
2. A SMALL INCREASE IN TEMPERATURE CAN LEAD TO A LARGE INCREASE
"~ IN THIS FRACTION :

BY CHOOSING THE BEST EXPLANATION FOR AN INCREASE OF RATE IN A o
PARTICULAR CHEHICAL REACTION. 3 | 4_ g ‘

Which of the following statements best explains why the rate of a LLO0069
particular chemical reaction triples as temperature is raised
from 5% C to 159 C?

a. Average molécular speed triples.
b. Pressure of the reactants triples. -
*ce The number of collisions which supplies the actwatiop

a
w6 MRS & SRR NS &1 2 O EE GO BTN U v s ore Gwm 100 B

energy triples, \
de The activation energy decreases by a factor of three.
/ Chemistry: Fxperiments and Principles, pages 212-2lk.
GIVEN THE NECESSARY DATA INVOLVED ‘.tN A PARTICULAR REACTION, THE 50

STUDENT WILL APPLY HIS KNOWLEDGE OF HEAT OF REACTION BY, 1
SELECTING A' BALANCED EQUATION FOR THE REACTIONS, 2) SELECTING
THE CORRECTLY CALCULATED HEAT OF REACTIONS AND, ).DETmmNIm
THE EXTENT OF THE REACTION. - | .
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-

Given: Nitrogen dioxide( g) reacts with hydrogen(.g)'to form
wa er(g) . ammo a(s)_ - . o

AH for ammoni'a(g) = -11 Kcal/mole

-AH for nitrogen\dioxide(g) = 48,1 Keal/mole
AR for water(,y = ~57.8 Kcal/mole
The balanced equation is

8o

NOy(g) + TH(g)—> My + 20,0,
Do 2Oy + SHyy® MNHy oy + A0y

e ygy + Thy(gy> Ay () + Oy

d VNO?-(g) +'7“2(3)—" NHy () . MOy

_ The heat of reaction is
a. +485,0 Kcal
*be =297.4 Kcal » :
Ce  +59.9 Kcal : ' .
de +4265.0 Kcal .

Houid-you predict the. reactibn(to take place

- *a3, Yes: -
be No o %.\

O'Conner et al Chemistry: meriments and Principles, p. 198,

3 . \
A
. B
. . . .
. . .

|

- LHOOLL5

44001 46
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: THi] STUDENT CAN DEMONSTRATE KNOWLEDGE OF REACTION‘RATES BY
IDENTIFYING WHICH HAVE THE FASTEST RATL /OF REACTION FROM A
LIST OF REACTIONS. /

rate under normal conditions"
8. CHL+02 4 g . o
b. Ciz + 22 ._.—) : .

L “CQ'. H + o "'—'> ! _ .
do“ H + 02 —") . ' [

»

0_"Conne;-', et al éhemistg:'mrimentsr and Brinciples, Chap. 12.

THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF THE USE OF THE

PERIODIC TABLE TO FIND MOLECULAR WEIGHT BY PREDICTING CHEMICAL
-REACTIONS.

If 1 ge of sodium reacts with water, what phenomenon is ob-
served" :
<
a, nothing'
‘be Precipitate is formed
ce solution changes to white
*d, bubbles are formed .
e, a smelly gas is formed

Source: Raytheon Chemistry: Experiments and Princi 'lea, Pe 114

" How many g. of the product ohserved above are 'formed?
G %, L4 x1072 - ,

be 9 x 1072

ce 1 x10°%

d 1 - . 22&)"

2

. 'e.

Which of the following reactions will have the fastest reaction.

.61

4400160

508 i -l§;~.h~,,‘» i
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THE STUDENT WILL APPLY HIS UNDERSTANDING OF THE LAW OF COMBINING
* " PROPORTIONS BY SELECTING THE CORRECT OUTCOMES IN GIVEN REACTIONS.

. If 2,24 L of oxygen at STP combine with O.1 mole M then the
. compound formed will have the formula
a. M.0O .
b. MO
. Ce M203
+*
d. MO,
‘e none of these

If B'g of-bxygen_ and 6.2 g of pho‘éphorous combine, then the
empirical formula of -this phosphorous oxide must be

a.o PO

b . P20 : .

de PO2
*

€ P205

If the empirical formuls is discovered.to be AB, and the molar
mass is 42, and A is observed to be of molar mass 12, and B of
molar mass 1, what is the formula of the substance?

‘4. AB

5 ) : B ) .

143

4100380

bo AB " - . , ' s -

2 .
Ce- A2B2 : . . ' )
*d. A;Bq .
- ABB

Source: Raytheon Chemstudy, pe 35.. . o .

A
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If an element in column I of the periodic table combines with.an
element in column VII, the electron orbital configuration of the
final s & p orbitals will be: -

-.l'a. O S $ ‘ : | N |
" lerless
b @ <‘®§ | o e

s : - , ‘
. i | . ) « ‘ .

Ce

d.

. e. hd
. “\\'\. . .
" Source: Raytheon Chemstudy, p. 177. .
THE STUDENT SHOULD )} ABLE TO DISTINGUISH BETWEEN EXOTHERMIC
" AND ENDOTHERMIC REACTIONS BY IDENTIF!IM REACTIONS AS ONE OR -
‘THE OTHER. ‘ L . | S
Identify the reaction which is not an exothermic reactlon
from the list below. O
a. ~oxidation of wood . g ' ‘
*h, decomposition of water = - = oo
ce burning of methane ’
d. combustion of gasoline e . _
‘ee none of these S ‘ o o T
1 ‘ . . .
. * - ‘
Source: Raytheon Chemistry, p. 43 o ' .
. e .‘{' . ' - . A . : ' L

'

oo )
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THE STUDENT WILL EXHIBIT AN UNDERSTANDING OF DISSOCIATION OF - 282
IONIC COMPOUNDS AND THEIR RESULTANT MOLAR CONCENTRATIONS BY ‘
SHOWING SOLUTIONS TO PROBLEMS INVOLVING-REACTIONS OF IONIC

COMPOUNDS OF KNOWN CONCENTRATION IN SOLUTION.

When 2,00 1 of 0.500 m BaCl, solution is mixed with 1.00 1 of 4400726
0.400 m KZC;O solution a precipitate forms. Determine the
final concCentration of all the ionic species and identiry the = -

correct answer below, _ -

a. Concentration k' = 0,267m

b. Concentration Cl1” = "04667m
*c. Concentration Cr0,2~ = 0,133m
- de Concéh_trat.ion Ba? = 0,200m

€. Norie of t.hese

l\-’

Whien 100 ml.of 2.00 m AgNO.! ’elut.ion is mixed with an equal , LLWOOR2T .

amount of 0,500m NaCl soluaion a precipitate- forms. Determine
~ the final concentration of .a .1l donic species preaent and ident.ity the

the correct answer below.
(]

a. Concentration Ag = 0.100m : .

b. . Concentration NO, = 0,200m - -
ce Concentration Na' = 0,0500m o )

de . Concentration C1” = neglible -~ .

oo
[

 *e, None of .t.he.se'_

5

‘Source : Text: Raytheogi Chemistry, p. 93

————
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| THE STUDENT WILL RECALL THE PROCESS'OF ELECTROLYSIS-IN AQUEOUS Lo
L f -~ SOLUTIONS BY SELECTING CHANGES WHICH OCCUR DURING THE ELECTROLOY-
’ SIS OF AQUEOUS SOLUTIONS, i
+ | ]
’ !
- | /;
77 Items 1 and 2 refer to the
7/ diagram shown at the left. -

1 M NaCl in H,0

'The substances which form at the cathode and anode are, respective- L4,00123
- 1y,

a. sodium and chlorine
*b. hydrogen and chlorine

( . c. hydrogen and oxygen
o de sodium and oxygen

B

Aft.er cumnt has flowed for several days, how ahou%d the elect.rolyt.e 44,00124

.f by labelled?
i , a. 1M NaCl
i : *b. 1 M NeOH
-~ +.  de pure water . S . . o

Lo GIVEN EQUATIONS FOR THE HALF REACTIONS OCCURRING IN AN ELECTROLYSIS 41
A . CELL AND ORRENT TIME DATA, THE STUDENT WILL APPLY HIS KNOWLEDGE =

: : ' OF THE RELATIONSKIP BE'(’HEN CURRENT AND CHARGE BY CAICULATING ,

.THE AMOUNTS OF PRODUCT PORMED DURING THE CELL REACTION. = |

~/

="
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o . £)
| ¥ - Cell half-reactions: ‘ :
cu*? + 2e —=» Cu
21— Cl, + 287 o
1MCu 012 .
- " Items refer to the diagram shown above. A current of 10 amps
flows through the cell .for one hour, : . 4
How many coulcmbs of electric charge flow through the cell? 4100125 - {
NN *a, 10x60x60
P o 60X60 L | |
: 1 o - | |
1 . d. 60 v o . R . '
5 o | “o 0
} , ' If the correct answer tb qne’stion 1 is represented by ."q", the 4L1,00126
; number of moles o. electrons flowing through the cell is repre- ‘
‘v - sented by , , : ‘
: . . ‘ . | . &.
8. q x 6,02 x 1023
| © b q¥(6.02 x 1023)
o' a % 96,500 . ‘
*d, q-=96,500
. If the correct answer to question 2 is represented by "f", which - 4400127
3 of the following represents fioles of chlorine formed during the : ¥
C cell reaction? : .
' r . ¥y, £ \ =
C ' Zz —_ :
3 ) b I . 0 ]
' d 2t . K6

o Chemistrv: Exnerimants and Predmeinlec cies ana ama . |
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THE STUDENT WILL APPLY' HIS UNDERSTANDING OF THE CALCULATIONS-IN- = 66
: VOLVED IN ELECTROLYSIS BY SELECTING THE CORRECT NUMBER OF GRAMS
’ ; OF A METAL PRODUCED iIN A GIVEN ELECTROLYTIC SITUATION.

. How many grams of tin can-be produced by a constant current of ' 4400166
5.0 amps. flowing through a cell containing SnClL solution for E

15 hours?. | . L

THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE CLASSES OF 280

ELECTROLYTES AND THEIR PROPERTIES BY IDENTIFYING COMPOUNDS
WHICH EXHIBIT THESE PROPERTIES AS ELECTROLYTES,

. ‘ . ‘ i
- A solution tastes sour, litmus indicator becomes red aid hydro- . L4LOO722
gen gas is liberated when zinc metal is added to solution. The
following o¢ompound dissolved in water is:

a. NaCl
*b,
c. KOH * )

(-1 l_(Br 3 ‘ . - : !

A solution conducts electricity, turns litmus dye ‘blue and is - LO0T23
", slippery when felt. The water solution conta:.na the compound,

a. NaCl o | | _
" b
. o*c,. . KaH
4 d. AgNO
‘ Ce KBP

Source: - Raytheon Chemi s P 95-96.
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THE STUDENT WILL RECALL THE ELECTRIC PROPERTIESOF CONDENSED 281
| | - PHASES BY INDICATING THOSE STATEMENTS WHICH DEFINE ELECTRIC
t - PROPERTIES. | .

All of the following statements are true definitions except: " LLOO0T24

a. the movement of an electric charge is called an electric
current, :
b. ions with a positive charge are called cations.
%c, cations will migrate to the cathodes in a conducting solution.
’ ~ d. ions with a negative charge are called anions.
e. ions in a water solytion are identified as such by term
"aqueous,."

: 1 | Ag+ _is a cation
be Cl” is an anion . _— v

| Co (aq) denotes in water ' . : - )

d. Nan('s —> Na+_(aq) + (1" (aq) . j
*e, CaClz(S)-*Caz’(aq) + 0;2- (aQ)

| ‘ : Source: Raytheon Chemistry, p. 92-93

k)

3N ey,

A8 . .
ARt e,

o
i
%

All the following are correct representations except: x - L400725

{)

D)
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GIVEN A DIAGRAM FOR AN ELECTROCHEMICAL CELL, THE STANDARD HALF 38
REACTIONS OCCURRIMG IN THE CELL, AND THEIR RESPECTIVE STAND—
ARD OXIDATION POTENTIALS, THE STUDENT WILL BE ABLE TO ‘RECALL
TERMS AND PROCESSES OF THE CELL BY IDENTIFYING THE FOLLOWING.

A,
B,
C.
D.

E.
F,

G.

THE EFFECT OF CONCENTRATION CHANGES'ON CELL VOLTAGE

THE CATHODE AND THE ANODE

THE OXIDIZING AGENT AND THE REDUCING AGENT

THE. DIRECTION OF ION FLOW IN SOLUTION

THE DIRECTION OF ELECTRON FLOW THROUGH THE EXTERNAL
CIRCUIT :

THE OVERALL CELL REACTION

THE STANDARD POTENTIAL OF THE CELL

Questions are based on the electrochemical cell- shown below: ) a

¢:u.

“AAAAANAA frAAAA

Salt Br\&t KNO3 Aj : | Cu ‘—™» Cu+2+20_E° LGS TAY |

A

L ~ Ag —> ag*w0” E° = -.80V

| M cu(no,) M AgNo

The

.ao
*b, .
Co
de

' The

be
Ce
*d,

cathode is | | o o015

the coppet electrode

1\

the silver electrode
the copper ion in solution
the silver ion in solution

oxidizing agent is B o .LI.OO116

the copper eléctrode

-

the silver electrode
the copper ion in .solution
the silver ion in solutio_n

()

2 P i o 0 e Sk v 540 UL St S2nt S 2L




A

~a. Cu+Ag—>Cu

A}
223 ¢

bl

After the cell runs for several hours, which of the following -
changes would be observed? .

v

*a. many copger ions would be found in the .silver half cell.

b, Many silver ions would be found in copper half cell..

ce Most of the nitrate ions would be trapped in the salt bridge.
de Most of the silver and cfpper ions would be trapped in the
salt bridge, ' 0 .

Electrons flow

*a, from the copper electrode to.the silver electrode through
the external circuit. \

be from the' copper electrode to the silver electrode through
the salt bridge.

¢e from the silver electrode to the copper electrode through
the external circuit, _ '

de - from the silver electrode'to the copper electrode through
the salt bridge., _

" The equaion for the net chemical reaction occurring in this

cell is

+2 N Ag* N
+2

be Cu™ + Agt— cu + Ag

*ce Cu + 2Ag*—-» Cu"2 + 2Ag

de Cu*? + 20g > Cu + 24

" The standard potential of this cell (measured in volts) is’

*a, =34 = (-.80)

b. -.80 - ('03[&) : . . =
Ce -.31&.- .80 .

de 434 + .80

rTal

4,4,00118

4L,00119

4400120

»
v
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. ’ ‘Which of the following changes would cause the potential of this

L . cell to rise above the standard potential?
" %a, Replace the 1-M Cu(NO )2 solution with 0.1 M Cu (NO )2
L - ::1 ' b. Replacé the 1 M AgNo, solution with 0,1 M Agho,

Ce Use larger electrodes

¢ : 3,

l ' ’ o ~de Increase the concentration of KNO3 in the salt bridge.

. Chemistry: Experiments and Principles, pp. 280-286.

‘
L

- . :
,.

‘ | ' THE STUDENT WILL APPLY HIS KNOWLEDGE OF OXIDATION POTENTIAL AS A
; : MEASURE OF THE RELATIVE TENDENCY OF A REDUCED SPECIES TO DONATE ,
S ELECTRONS BY SELECTING THE STATEMENT WHICH BEST EXPLAINS THE RE~

~ LATIONSHIP BETWEEN THE OXIDATION POTENTIALS OF ZINC AND COPPER.

t

Zn—» Zn'2 + 26 EC = .76V

Cu—> cu*? + 2 - E? w3V

Which of the following statements best explains the relationship
befween the oxidation potentials of zinc and copper?

8. Zinc has a positive tendency to 'be oxidized while copper
' has.a negative tendency. .
. *b, Zinc metal will donate electrons to Cu*? ions in solution.
‘ . Ce The.voltage of an electrochemical cell involving zinc will
- be positive while that of copper will be negative.
d. ‘' Zinc ions are more stable than copper ions.

: Qhe?iisf.rx: Exge'rg ments and "Princigles, pages 285-286,

v

4400121

-39

1400122
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THE STUDENT WILL IDENTIFY UNKNOWN SOLUTIONS BY ANALYZING CHEMICAL
REACTIONS AND SELECTING THE UNKNOWN FROM THE PRECIPITATE FORMED.

Directions: You have four coloi'less solutions, unlabeied ao
to content and of unknown order but labeled 1, 2,
3' lﬁ. They are: AB' CD' EF' and GB.

Reactions of these ar
AB 2 At + 8t
| co2ct 40"
- '_EFI': BV + F
GB==ct 4+
at +D = AD( ) red

Use the data in this chart to identify the unknowns.
(Reactions observed in laboratory when different

e

BV + B —" m( )yellow

solutions were mixed. )
i [ 2 3 re
{
2| norpt
3] nopptr ve\\m e
4l rd et 3,\\.,‘.,, Pt no ppt

’ -\

Which of the following is gnknown #17

a. AB
*b, CD

c. EF

d. none of these

".Which of the following is unimown #2?

8, AB.

b, CD

Ce GB )
*d, none of these 234

142

O

| Lh00375

L100376
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Which of the following is unknown #3?

b,
*c,
d.

Which of the following is unknown #4? .

*a,
b,
Ce

de.

GIVEN PARTIAL INFORMATION ABOUT THE PROCEDURE FOR A QUANTITATIVE'

CcD
EF
GB

‘none of these . N

AB
CD
EF

J

None 61‘ these

ANALYSIS AND APPROPRIATE DATA, THE STUDENT WILL BE ABLE TO

'

2.
3.
Le
Se
6.

SELECT ASSUMPTIONS IMPLICIT IN THE PROCEDURE,
SELECT NEEDED EQUIPMENT.

LLOO377

4400378

LIST SOURCES OF ERROR AND PREDICT THE EFFECT OF EACH ERROR.

SELECT AN APPROPRIATE FLOW CHART FOR THE CALCULATIONS.

SELECT A NUMERICAL SET-UP WHICH LEADS TO THE FINAL RESULT.

EXPRESS THE FINAL RESULT TO THE PROPER NUMBER OF SIGNIF-
ICANT FIGURES.

The weight percent of iodate ion in a solid unknown (’I') is
determined by the following procedure::

1.487 grams of T is dissolved in 100 ml of 2.0 M H SO
3.0.grams of solid KI is added to the solution, caaslﬁg
the reaction

IO3 + 51 + 6H -———)31 +,3H (o] )
to occur.’ The resulting solution is titrated with

0.1024 M Na 820 to a starch end point. 42.74 ml of the
titrant are used. : : '

thch of the following assumptions must be made about T"

b.

. #Ce

d.

It is completely water soluble.,
It contains no basic components. :
It contains no oxidizmg agent other than iodate.

» It contams no iodide ion,.

33

4400088
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In the reaction I0; + 51" + 6H" ———3 31, + 3,0 T 4400089 § -
‘what m:st be completely used up? , 3
B | ’a. Io; : . | R R M . . |
bo I-( ’
Ce H"

d. the starch indicator

Which container would be best for this analysis?

a. 250 ml buker

*b, 250 ml Erlenmeyer flask g \

¢, 500 ml beaker - : -
d, $00 7l Erlenmeyer flask L ’ <

A series of errors might be made in t.he procedure. Predict
the probable effect of each error if made, on t.he rinal result
(percenarge of iodate), Circle . "

a. if the finsl result will be high.

 be if the final result will be unaffected,

Ce if the final result will be low,. ‘ )

de if the final result will be incorrect, but in an un- :
v predictable direction, , N

' & To¥ o

9OML of 2 M H,S0, is used, S
a. |

#b,

- Ce ‘ ~
de

The burette is not rinsed with titrant before filling.

‘b B | — - SR
Ce . : : '
de

v Ta

L B
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t

. , - . ) ‘ ) B .
The rest point of the b-" nce shifts while weighing T.

e

b,

Ce
*d,

”

3.7 grams of KI are used o ' ' o

. """':'VO—!Q
8,
*p, -
Coe

d.

T u00093

LLOOO9,

.5‘__

S o R e .

The molarity of the titrant (recorded ‘ss .1024) is actually
10297 T ' , , E

: ’..1'51

8, S

b

*c,

The initial .w-'eight of"i" (recbrded as 1.487 giqus) is actually
1,503 grams. ' _ _ ' .
*a, | . .

b

T e
- 'h.‘s"a,_". ’

7 100096
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Hhich sequerice of steps would be the most logical way to de-
termine the final .result? .

« #gq

molarity

" volume ﬁ\\(

~ iodate -

moles
titrant

.

moles
~iodine

moles

‘grams : grams
iodine : T

“be

percent

~ iodate i' o -

~ volume
titrant

moles
iodine

7

iodate

 grams
iodate

percent
iodate g

. e, -
. 0.""‘, .
ety L




[ AN S ey D,

e A T L R T b e TR T ot et oo S e i

- KI _
* E

moles _ ST :
- iodate } ' _
.~ granms ' grams R ' : :
C pei'cent‘ ’

iodate / |

de molarity mass  mass

stoh.*“,,,“ - __KI_ i . _»T

moles -
titrant

grand lodate ' | ’ /

percent iodate

Whi'ch of the followingl expressions represents the final result u.00098 ,
ae (+100 x 1,487 | ')xlOO% T
3x2x.102hx.°l‘27h . . . : ‘- -
*b, £.1024 x 204274 x 1 x";‘"x-.ns:oi):z 1006
2 3 " o
° ].o’#é-'zL . / .

°°~(§'€%x%" 175)(100% o o - /

1.487 S . |
de /175 x 3.0 x 2,0 x 1 \ -
- - 5 ) x 1004

166 x 1.487 x .1024 x 98 oo
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/
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How many significant figures ;ti;)uld be in the final result? LLOO099 * /.
. : Vs |
a. -1 ‘ . . // . - 4
be 2 | , o .
Co- 3 / - ' 1
“d, L . . // , ‘ _ . |
2 /1 E . e . '
/
THE STUDENT WILL ANALYZE THE RESULTS OF COMBINING AN UNKNOHN 144,

SOLUTION WITH A KNOWN SOLUTION BY CORRECTLY SELECTING THE IONS
FORMED IN THE UNKNOHN SOLUTION,

Directions: .

/,
/

You have a colorless solution cont.ninmg 3
_unknom_hlﬁmn_lni_ﬂo ions. Use these

.data conceming formtion of precipitate
~ with solutions added. '

. P . ‘_ . .

Ng\ Cl  |Na, S0y Na\.ﬁs Na oM 1“’0‘“‘& - D

Uaknown + | + | «+ A -
_ . What 3 cations might be present? . 44,00383
" a. N, Cu" Mg2*
+ 24
" ce B 2‘. Ag cut
*d, sz Y Baz", Ag*
€. Ca . Pb . Srz"
K
Directions: You have a colorless golution cont.dning 3
T - unknown anionl and Na' ions. '
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What 3 anions might be present? Which answer is incorrect? - LLOO38L, '
o 3 o . I . o
*
8. PO& ’ NOZ, C‘(-)3
- Cl ,Br, I _
Ce Cl- ’ so’ﬁz-' 82-
R 2 e
de 803 y CO.7 , I .

_ 3
e. Soh'z-' 82.' OH

.

Source: Raytheon Chemstudy, Pe. 976

o
. ’ | | . = . }
v | :
/\/
v ;
‘ o ) ’l ‘
- .. / |
e AR . |
241
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THE STUDENT IS ABLE TO APPLY THE PRINCIPLE OF CAPILLARITY LEARNED
IN A CONTROLLED SITUATION, TO EXPLAIN A SIMILAR ONE BY SELECTING
FROM A LIST THE ONE THAT OORRECTLY DESCRIBES THE CAUSE OF CAPIL~-
LARY,

-

~ One month after studying the phenomenon of capillarity in school, .
~ you develop acute appendicitis. At the hospital a medical tech- -

nologist sticks your finger with a lancet to obtain a drop of
blood. He then places the end of a glass capillary tube in the '
‘drop of blood. You are amazed to see the blood flow up the tube
and try to figure out why. .

| - A number of explanations. are'possible, Select from the explana-
tions given below the one that best explains why the blood” flowed
up the tube. ' .

a. The slight difference in air pressure between the top ‘
and bottom of the tube pushed the blood up tha tube.
b. The force of adhesion drew the blood up the tube,
¢e The force of cohesion drew the blood up the. tube,
*d, Both forces -~ cohesion and adhesion - drew:the blood up
the tubeo [

7

.
-

Source: Modern Bioiog, Moon, Mann, and Towele, 1960,

115-
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THE STUDENT WILL BE ABLE TO APPLY . THE PRINCIPLES OF DIFFUSION 116
. AND OSMOSIS BY PREDICTING AND SELECTING FROM A LIST WHAT PHYSICAL

: OR .CHEMICAL CHANGE, IF ANY, WILL OCCUR WHEN A PIECE OF VEGETABLE
' SUCH A5 CARROT, POTA'I‘O OR BEE'I‘ IS PLACED IN A SALT SOLUTION.

b
» \_\ .._ ' .
.

Ty

«You have acquired some knowledge of the principles 'of diffusion LL00277
of gases and liquids and of the process of osmosis.' From this
knowledge you are to predict what changes, if any, will occur;

en a section of potato is placed in a salt solution_ of .08%
3:sume that the concentration of salt in the potato cell is
. 5%. . Select the statement you believe describes what the results
will be from the four options below: :

a. Water becomes less and &ess salt.y as the potato absorbs
‘the salt,

b. Vegetable cells are impermeable to salt ions, therefore,
nothing happens. ‘

*c. Water moves from an area of high concentration to an area
of low concentration the cells will become placid.

d. Water moves from an area of low concentration to an area of
high concentration the cells become turgid.

Source: Modern Biology,\Moon, Mann, and 'I‘owelé, 1960,

THE STUDENT WILL APPLY THE CONCEPT OF GAS DIFFUSION THROUGH A o —— )
SEMI-PERMEABLE MFMBRANE BY SELECTING WHAT CHANGES IN GASEOUS
'I'ENSION WOULD OCCUR AS A HESUL'I‘ OF DIFFUSION,

Problem: Given b&ood ébsorbs O, and loses CO, 4in t.heAlun'gg, vcihex‘eas,': )
at the cellular level the reverse process takes place,

By applying the principles.of gaseous diffpsiori, predi'c"t. k
the changes that would occur in each of the situations
below by selecting the option you think is apphcable.

(

‘\} L ’ .
~ Drawing A shows the pressure of 0, and €O, inan artery, i
before it enters a capillary and i ‘

inally a vein,. ¢




' L‘rawing A

' 1‘, N e
AR (a) CO, = 4 mm \
' ) T : = 20 mm

Artery

cellular (c) ,
tissue o . /

capillary (b). (d) |

Vein o

In drawing A the "cissue'pressure (e¢) of 0, is 1,1400295

.. i . . X . . r
a. an 20 mm L C ' - ' 4
*b. han 20 mm = - o - i ey, : ;

ce =\to20mm
de = -zero’ !

\

L0296 4.

The tissue pressure (c) of CO, is

3
: *a,. than 4, mm ' 1
C ) b than 4L mm ] .
o Ce = to L4 mm 4
d. = to zero ‘v
. .. ] !

Ip the vein (d) the preasure of O2 1s
a. - than 20 mm - : .
be = t020 mm - o e 0
*c, to tissue pressure (c) _ )
d. to zero- - . » : : -
1 , K l . . o .
’ - s e -

\

le_1 the vein, (d), the pres.sure of CO, is

a. than 4 mm

b. = to 4L mm . ' N
c. . than tissue pressure (c) ‘ S
#d,  than 4L mm : _ o o ‘ .

14
L}
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- Drawing B shows the arrangement of artery, capillary, and alveolus
in the lung. Analyze-the drawing in light of the statement below
and select. the option that correctly describes the situation. -

capillary (d)

o

Blood from systemic circulation alveolus

' ‘ bronchiole : —(b)
In the alvéolfxs (c) at the eixd of inspiration the pressure of | 4400299

02 is

a. than in (d)
*b, than in gd)
" Ce than in (a)

d.  than in (o)

| ir; At.he vgin (tf) at the end qf insgiratfon the press'urg of 062 ~ » m3m

o ae. than in (¢) o ' e : o : .
‘#b.,  than in ic)' . S :

, c.. - thanin(d;) - _ - : »

d.  than in (d))

-

( .The pressure of 02 in (b) at the end of expiration is: E | 14.00301 .
a. than in.ga)
b. ' than (d,) | o
Ce than in“(c¢) o . < :
*d.  than (4;) | -
* 3 " . o : T
: ~ The pressure of CO, in. (b) at the end of expiration is : 4400302 O

. Be than_.ih (a)
he - (c) - o

han (c
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© ELECTRON TRANSPORT SYSTEM. - = "
f .o - L N __—

a

POE




H

e T

Direct.ions:

o TP ATY R T R
' H 1 -

L3

'_I‘HE STUDENT CAN RECALL THE ELEC'I‘RON TRANSPORT S{STEM AND WILL

ABLE TO IDENTIFY A DIAGRAM OF -IT.

i

2M NAD - 2H FAD

Cytechme
Ouvdage 42K

ATP ' ATP - 'ATp

NAD FAD-2 W

The reaction referred to sbove is called

*a. the electron transport system - ‘
" be Kreb cycle o AR
c. - Calvin cycle ' ‘ - B
d. citric acid cycle .
e. the flavin system a T
_ . : . . L - [ . . )
: . : /. . * s N
- N : ‘

THE STUDENT CAN ANALYZE THE RELATIONSHIPS IN THE ELECTRON TRANS- =

PORT SYSTEM AND DETERMZINE THE mmmuuonsulps BETWEEN ITS .
PARTS USING THE GIVEN WORD EQUATION. '

5

Directions: REFER To THE "ABOVE, .D\_AGRAM.

The so@rce of hydrogen in NAD 2H is

a. the electron transport system -
b. the cytochrome system . '
®*c, the Kreb cycle '
d. the flavin system"

e. the Calvin cycle ' N .

L400L93

170
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Hh ch of the followmg materials has the higheat chemical

cytochrome 2H
€. cyt.oc\hrome oxidase. 2H

How marw ATP molecules may the chemical bond energy in FAD :
2H produce? o

a. none ’ - . ¥

b. 'l" o
e, 2 . ) . . . o .

do 3 : » ’ . ’ . ., o

Ce I& ) . , A

, /The reaction illpstratéd above occurs in what part ‘of the cell? .

"7 a. ribosome I
! be. endoplasmic reticulum o
'~ ce pyrenoid
#d, mitochondria
e. golgi apparatus

1
t

/;l ——

M ==
’ .
. .

. LAOOLIS5

LL00L96

 W400L9T
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THE STUDENT CAN INTERPRET DATA IN GRAPH FORM RELATED TO THE . 163

'RATES OF REACTIVITY OF ENZYMES AND SELECT AT WHAT CONDITIONS |

GIVEN MAXIMA AND MINIMA MIGHT OCCUR.

by

of ?rc ten: Y

Enzyme A has optimium_effienpy :

*a,. '
be
Ce

According to the graph the maximum amount of protein y will be

L
>
N\
\
7
s
\
|
!
/

A
AN
\
-
”

A

at a pH of 5
in an acid pH
in a basic pH
at a pH of 6.5
at & pH of 8

~

LLOOLTS

attacked and converied to a prqduct._at. 8 pH of

T
be
*c,
o
-

Activity pipvo'_lvi'ng both enzyme A and B would be lowest at a

o

9 , - »
6.5 , : . o
11 v .

1, -

LOOWTE

* pHof

8.
be
Ce

. de
*e,

E\O owv\Ww

. &3
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THE STUDENT CAN ANALYZE THE RELATIONSHIPS BETWEEN ENZYMES,
SUBSTRATES AND THEIR FRODUCTS AND IETERMINE WHAT EFFECT\ 'EACH

HAS ON THE O'IHI'BS.

E + S—% ES complex —» E + P

The addition of enzyme to the system would S,

ae
be
"Ce
*d,

e*-

If

*a,
b.

Ce .

d,
(-1

. Source:

tend to shift the equilibrium to the left: ./ ! f
have no effect on the reaction. ,

increase .the total amount of product produted.

increase the rate at which the’product is produced but

,not increase the total amount of product. -

increase the rate of the reaction to the right and in-

crease the-amount of product produced.

o

the product is allowed to build up the effect will be to

" slow the rate of the reaction to the right..

slow the rate of the reaction to the left.

increase the amount of enzyme substrate complex.

have no effect on the rate of the reaction.

cause a reversal of the chemical reaction so that more
substrate is produced. .

¢

Biology Teachers Handbook, J. J. Schwab, Wiley, 1964, pp. 366-368.
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 THE STUDENT CAN ANALYZE DATA CONCERNING BLOOD GENETICS AND

~ SELECT PARENTAL MATING TYPES THAT WILL PRODUCE CHILDREN OF A
PARTICULAR GENOTYPE. ‘

-’

’ - <

Y

During an emergency three women give birth to children
in the same hospital at approximately the same time., '
- The babies are placed in the nursery before being properly
" tagged. Later thare is some question as to which baby’
belongs to which mother. The hospital checks the blood
types of all parents and children and t.he following data
is obtained:

Fgrents No. Baby //
- Smiths A B 1 o
—_— - Jones AB O 2 B
Olsons A A 3 AB

Baby 3 with blood type AB could have been produced )4

%a. only the Smiths : '
b. only the Jones , ‘ '
c. only the Olsons

d. either the Smiths or ‘the Jones ' /
e. either the Smiths or the Olsons

Baby 2 with blood type B could have been produced by

a.  only the Smiths

b.. only the Jones -

c. only the Olsons ' '

*d, either the Smiths or Jones o _

e. either the Smiths or Olsons .. o

It would be possible to,produce an O type child _

‘ae only from two O type parents.

b. from parents of any genotype.

#c, from parents with O, A, or B genotypes:
d. from all marrisges of AB x 00 parents.
e. all marriages of A and O parents. -

~




THE STUDENT CAN ANALYZE DATA INVOLVING THE USE OF THE HARDY-
WEINBERG FORMULA IN”ORDER TO DETERMINE GENE FREQUENCY IN A e
GIVEN POPULATION. o .

Rh+ blood factor occurs in 85% of the populat.ion. This trait LLOOK38
is controlled by a dominant gene R.

The recessive gene is designated r. Select the correct value that
corresponds to the frequency of the r gene in this population.

. 8 el5
*b, .38
Co 85
vdo 062
€ .I;O

-
) R NS

'
/ L3
-

A genetics instructor placed 800 fruit flies in a gallon bottle. LL00L39
520 of these were wild type (V). The remainder of the flies are )
. all vestigal wing (v ) a recessive trait. Fifty flies, twenty
of which were wild type escaped from the jar one day. :

What was the frequency of vestigal individuals in the population
before any flies escaped?

*a, &35
be <59
Ce 065 ‘
de 41
[-13 030

'Hhat is the frequency of the V gene in the populat.ion prior to 4400440
t.he escape of the 50 flies? _ § :

8. 35 o !

b. 059 R ) :

Ce 65 |
*d, <41 !

B - 18 «30 A o . ’ : ) ' : ’ ] V-




" How many indlviduals would you expect t.o be hybnd in the- ’ LLOOLLL ‘
original population? . . :

*a, 1384 ' . . : . - ’
b. 400 ‘ ' ’ . . o
c. None : : ; : L
d. 296 ) . 3

What was the frequency of vestigal genés in the population 1:1.00141.2
after making adjustments for' the escape of 50 flies? :

h. 067
be .35
Ce 59
de .59
*e. .33

THE STUDENT CAN APPLY THE PRINCIPLES OF MENDELIAN GENETICS T0 . 15 {7
THE SOLV ING OF WORD PROBLEMS INVOLVING DOMINANCE. - N

Directions: In corn plants purple (P) seed coat is dominant.
to yellow (p) seed coat and starchy (S) (wrinkled
seed- coat) is dominant to sugar (s) (smooth seed .
coat). Select from the list of crosses below
the one correct response that will give the re-
sults required. : -

PPSS x PPSS

PpSs x PpSs
PPSS x ppss
ppss Xx ppss

PPSS x ppss

=HeOQm>

R

_§__ A 9:3:3:1 phenotypie ratio is prociuced bj‘ this cross. L, 400443

_C_A test or backcross would be represented by this cross, LLOOL L,

_D This cross will produce only.purebred recessive individuals.  L4OOLLS

C This cross will produce equal numbera of purple st.arc and T L4001, ;“‘.—'" ;
. Yellow smooth kemels of corn, 258 N : e f

- A o . o o
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“'THE STUDENT CAN APPLY THE PRINCIPLES OF MENDELIAN GENETICS TO THE 155 -
SOLVING OF WORD PROBLEMS INVOLVING SEX LINKAGE. -

A man who has a father with hemophilia but. is normal himself LLOOLLT
marries 'a woman who has no history of hemophilia in her fami],v. :
The children produced by this marriage will be

a. boys hemophllacs, girls carriers
%b, boys normal, girls carriers
c. all normal
d. all hemophiliacs ’
, e. all carriers '

If a girl from the marriage above marries a boy who is a normal 4,1,004,48
the children will be -

a. all normal
- be. girls normal and boys hemophiliac
ce all hemophiliacs '
f . #d, girls carriers and boys hemophilncs
e. all carriers

THE STUDENT CAN ANALYZE THE UNIVERSAL GROWTH CURVE .BY SELECTIK} 156

CORRECT DESCRIPTIONS REIATED TO IT.
"}
§ /’\ N
: . 77/ \
5 S
;02% 3 e 6_ \'\
W s N \
9 x ' \ . o \
[ i
i 2,/ \q \
Q / \ -
] / \ SN
z / \ \
1 X /\‘ \
- s A . ) \s-\ N
| . N
- B C Time’ :

" 77The figure above Tepresents-a-normsl growth-curve, ——  o&Q

o o T - o



- The’ log phase is identified by

. Qs 1 . ' “ <
*b, 2 ] g
Ce 3 . . ;i'
d. h ' : . i ; .
% SRy
e 3 S : | 1
. 1 2 , K ) i’ :,
° \f ‘;:5 ¥
) N N . . . . : . . ; B
: A steady state -situation is best represented by . i
‘ ' b g f ; "'
: 8. 2 )') . \ :‘ 3 :
h- . . o v - b. B h \ “ .
S . Ce 5 - 1
.’ - *d, 6 ) ° ,‘?.t * %‘
| ; es T ¢ .
| o | ~
I ? !
. [‘i‘ \v
. ‘ ‘: \ f . . ! »

E The line ‘that best. represents what, w1ll happen to a closed 3 LLCOL5; {. O
] } ~ systenm such as a bacterial cultureds . _ - : iﬂ) \

) - 1v2-0306 ¢ r
‘ be 1,243,4 ’
CCe 1,243,7 !
de 1,2,3 -
.e. 1,2,3"{'5
s .
T Q
_ The birth rate is equal to the .death rate L e 1400452 i
b.. 2 ’ !
*c, 3
| ) d. h f - . 1 .
e. 5 i . |
K ; ¢

'Select, the factor in the list below that is least likely to in- L N LL00L53
fluence line 4 downward

WA Y 1 Decrease in food supply = = . Lo o D
S b. Crowding - - “ : o Sl

’ ' """ ce Increase in-amount of waste material . - o

o . , *d. Higher birth rate - o . .
[MC + ' ees Higher death rate e L . e B L
el - D T ¥




™~ £
\ ‘5"‘

Lo ' - " o
U fesl
! “ 3 f ¢

( - \ ‘Select t,he fact.or in the list below that is least lxkelywt.o in- - LLOOLS L. é
fluence the upward trend of line 7 in a positive fashion. ' i
'a._. Increase in food supply S 1 ‘ | - - ' ‘e
be . Removal of waste material v - '
c. Increase in size.of culture container
*d, Decrease in size of cultureu contalner . / 4
" es Higher blrthrat.e ‘ ' - . ) !
: : _ ‘ {
v " :
THE STUDENT CAN ANALYZE WORD PROBLEMS INVOLVING LINKAGE AND ° 157
CROSSING OVER BY I DENTIFYIM} THE I.OCATION OF GENES ON A GIVEN
CHROMOSOME.. :
i
L. B ' w). x -
If tbc percentage of recombinat:.ons of Ab and eB is 8 percent, o -LOOLS55
of A¢ and aC is 4 percent, and of Bc and bC is 12 percent, what :
can be said about the positions on the chvomosome of these three
4 : . gene pairs with respect to one another?
¢ *a. CAB - . -
’,4 i . b. ‘ ABC . y .
. T Ce ' BCA ] : . ) ; {
y oo ~de CBA ! . : ‘ o '
¢ e. ACB ' _ . i *—\
; :
Suppose that in an individual heterozygous for Aa, Bb, and Cc 4LL,00L56
crossing-over between genes A and B, in a pair of homologoua
chromosomes is 20%, and between A and C is 8%, how often : , .ol
would you expect crossing-over betweem B and C?
4 : . .
8e 12% . - : ' ' : . ‘
- Ce . » . ‘ . . - ; . ' .
- #d. either 12% or 28% . . ‘
[ e. either 28f or LOf% N ‘ | . -
. » \
. < . \ f
THE STUDENT CAN DEMONSTRATE HIS ABILITY-T0 APPLY THE LAWS OF . 158
o PROBABILITY AS THEY RELATE TO THE SCIENCE OF GENETICS BY CAL- - : \
C : "~ CULATING THE PROBABILITY OF GIVEN CHARACTERISTICS. T S

261




“The probability of being RH + is .85 and the probability of
_ being male is .50. The following are the percentages for the
ABO blood group. : : _ ‘

e

A-40, B-12, O0=.45 AB-,03

N ,

What is the probability of ,béing an RH, O, man?

8e .25

be 430
*c, .03

d. 003 T L '

©e .01 . ] : )

The probability of being A, RH , is

‘ . . #*g, .06
{ . b be- 4.“'.‘6
9 . < . . Ce 34 :
4d.' 00314 . ~
€e .01 S

/

* THE STUDENT CAN ANALYZE A PEDIGREE CHART WITH A LIMITED AMOUNT
OF’ INFORMATION GIVEN, BY DETERMINING GENOTYPES AND PHENOTYPES
OF SELECTED INDIVIDUALS AND THE RELATIVE PMABILITY OF THOSE

. GENOTYPES THAT MIGHT BE UNCERTAIN. ~ .

159

400457

4400458
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e
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" 15'/17 18 %

8e
b.
Ce
d,

Ce

Igy- . Normal Male

Hemophiliac Male
H represents the gene for normally clotting blood
h represents the gene for hemophilia '

The genotype of male number 5 is A

X

o

"
SO

L}

Female number 6 is considered to be a

a.

" be
Ce
*d.

. Ce

dominant individual

_normal individual

phenotypicly neutral ind:widual
carrier
e hemophiliac

o ' o ' .

24

- L4W00L59

LLOOLEO




The genotype of female number 1 is
s X - o

%, xixP

© Ce xhxh -
4 Xy
e y o . ; | ’

. The probabilit.y that male offsprmgs of female numbex' 1& and
. male number 15 uill be XHY iss . _

) : | a, .

| _ . be zero ' . , N
o : S %, 506 ' S . ) \\*
o e % : C - o
- (-1 6%
’ , Female ‘number 10 and male number 9 cannot. produce a hemophiliac )

ch11d since :

a. mothers p2ss the disease on only to their so.is
*b. the parents carry only normal genes for blood factox-s

) . ~ ce hemophilia is a mutant occuring infrequently -
oy ' "de hemophilia is observed to skip a generation’

|
|‘ . : e. .fathers can never give the disease to their sons
i ) '

o - -

o : i'l"he genotype of male n;xmber 11 is:.

L | '!‘a. o I ,
L b X L

L 0 de oy | I

‘! ‘ | . ve. ._XhY | ' ' '

4400461
|l ;
i
3
J
LL004L62
/ [
[ {
G R
MOOL6%' }
// ‘
//:
A
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Female numbex" 13 must have hemophilia because | . LL00L65

. ae her father gave her a gene for homophilia. :
b. her daughter number 20 produces a son who is a hemophiliac.
. %*c¢o both parents gave her X chromosones containing a gene for
‘ " hemophilia,
de her two sons are both hemophiliacs.

THE STUDENT CAN APPLY THE BINOMIAL THEOREM TO THE PROBLEM OF 160
" DETERMINING THE PROBABILITY OF PRODUCING DIFFERENT COMBINATIONS

OF BOY AND GIRL OFFSPRING BY PREDICTIK} HIS PROBABILITY IN ’

FAMILIES OF VARYING SIZES.

In a family of 5 offspring uhat is the probabilit.y of having " WOOL66
3 girls and 2 boya, in uw order?

*a. 5 out of 32 caaesv

be 10 out of 32 cases

ce 9 out of 64 cases

d. 18 out of 32 cases , _

“es 18 out of 64 cases . . \

.In a family of six offspring what is the probability of having  WLOOLGET
3 girls and 3 boys, in any order? '

a. 9 out of 64 cases
*b, 15 out of 64 casc:-
c. 20 out of 64 cases
d. 25 out of 64 cases S _ o . _ .
‘e« 6 out of 64 cases o . e

THE STUDENT CAN ANALYZE THE RELATIONSHIPS BETWEEN THE PITUITARY - 161
.~ HORMONES, THE OVARIAN HORMONES AND THEIR EFFECTS ON THE DEVELOP- . .
- -MENT OF THE UTERUS BY IDENYIFYING PORTIONS Ol" T™HE GIAPH THAT
CORRESPOND TO THESE REIATIONSHIPS.

265




FEMALE

REPRODVCTIWE ,
. CYCLE ' : ‘
o 1D p s ol
. /_-—__ . W camid  ammm
3 A \
3 .
\as Ve \
Wy e 1 IC
E 4 \
¥E Ir _- v\
L\ - \
.") _;”’ i\l.—
) v _§ i
10 20 z8

TIME
\ ) -

The uterus would be most receptive to the implant.ation of a
fertile egg - - S L

a. at day 10
b, at day 15 . . /
c. at day 20 / :
.de between day 10 and 15

day
%*e,  between day 15 and day 20 .

r‘ . o/

The ovary would produce large amounts of estrogen during the
phase illustrated by the portion of the graph numbered:

*a, I
ce IV .
do. V

€ VI

The ovary would produce large amounts of brogesterone and
decreasing amounts of estrogen during the phase illustrated

by the portion of the graph numbered

a. I ~ B T e
b  II.
%, III
de. V
e. VI




The pituitary gland would 'prodﬁce follicle 'stimulating hormone . . LLOOLTL ;
during the p_hase illustrated by the portion of the graph numbered '

a. I o . . X A

be II. ' ‘ | |

ce IV { . - -
d. III - | D

The production of progesterone which is originally the function LLOOLT2
" of the corpus luteum is taken over by the placenta. The corres- : .
ponding stage in uterine development wonld be :

.aob I ' ' X \
b IIIX ‘

ce IV : o ,. o : ‘ . .-

- #e, VI - : g \

Source: BSCS Yellow, Chapter 26, p.:A90s

.

THE STUDENT CAN ANALYZE THE RELATIONSHIPS BETWEEN DNA, MRNA, 165,
~ AND TRNA AND SELECT THE LOGICAL INTERRELATIONSHIPS Bmwxs;m THEM. -

A small strand of DNA has the baée seq\ience A, 'I'his will act MDOI.79
as a template to produce nRNA that has the sequence - :

*a, UUU S
b CCC L -
d. ARA | e S
e.VGGG ' . o - s l '_ . '» '

If a strand of DNA has the sequence ATG its complinentary strand Wo0LEQ [
will be : . .

*b, TAC o i o .. N

‘¢e CAT . C SR ' S Ty

o R R L k,‘,’;_’ o R _ h _A . [ s N ' J




; i . .
AR TNl B B e T e
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L83 .
-,
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A strand of DNA has the sequence AAA., The tRNA that would associ-  L4O0LBL
ate_,with the mRNA produced by this DNA would have the sequénce '

a. GGG
b, UUU
ce CCC
de TIT
*e, AAA

{

\
N
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MICROSCOPE
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THE STUDENT CAN SHOW HIS UNDERSTANDING OF THE FACTORS IN- -Jd 167

* FLUENCING MAGNIFICATION AND LIGHT INTENSITY INVOLVING A COMPOUND
MICROSCOPE BY IDENTIFYING THE POWER, FIELD OF VISION, OR LI HT
INTENSITY FOR A GIVEN MICROSCOPE. :

‘Given a compound microscope with the following

Directions: -

lens system. An eye piece of 10 x and
objectives of: '
Lx scanning
10x low power
' 43x high power
97x oil immersion
,. // - I K .
-/ " The magnification of a object viewed under high power'?n the. LLOOLBL,
' : above  microscope would be ' - -
a. L3x | - - L
b. ‘6. 3x i . i ' ' g
* .o L30x ,
ce , , A
e. 970x '
J
LLO0LBS

If the diameter of the field of vision under 10x was 2000u,
the diameter of the field of vision under L3x would jbe | i

a. exactly 1000u

b. exactly 500u

o Ce 4OOOU . ' _

o d. exactly 250u’ : : !
C - *e, less than 1000u - |

/
i
|
i
!

i -

f | \ ) -

- - If the light source in the microscope remains constant the
ligh t intensity at 97x compared to 10x- will be '

.8+ the same . o |
*b. less : ' . ; i
c. more
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ORGANIC COMPOUNDS
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THE STUDENT CAN COMPREHEND THE K STRUCTURE FORMULA FOR COMMON - 168
ORGANIC COMPOUNDS AND RADICALS THAT ARE OF BIOLOGICAL SIGNIF- '
ICANCE AND CAN IDENTIFY THEIR NAMES AND FUNCTION. -

Directions: Use the following twelve diagrams to ansver the
next six questions. . i
N : | ‘ |
'. 1pdon .2 3 Gy
L pbow - HCH - NCoH .
{ i . ' . :
i H-G-OH . C=0 | . COOH
' H Loon . lactic acid
glycerol pyruvic acid /
. ‘ A . 55|
e 0 H . | :
- : 4 _ -~ : e . . i
h =0 > ¢“on - 6 N. o
ketone carboxyl _ H” . . i
. ' ' amino J
e T . o . . - .
(- N 8 OH - 9 HHHHH N
H=~Co0H . | 2z 0
' hydroxyl - H=C~C~-C=C=C=C
. : . -~ OH .
glycine . \ - HHHHH : i
' ' ‘ ' \ : , ' fat.ty_acid‘ - : §
10 H 0 11 . COH 12 H TN L
N ' T . ] o . . :
C H~C=OH H-C = 0 -, !
H-C-OH .+ pedeon : | ‘
' ) .
HO—C—H E H=C=OH '
o | -
H-C-OH , . CH20H .
- o ' : . \
H C-OH _ . ribose ) / B ’
' ‘."?‘OH“.‘ - S ‘
Q ' | o -
glucose | ‘
. \ 1
272’ O
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The formula above that is an amino acid isy . : QM.OOI.87
- 19 1 » . 3\!
bo 2 3 1
Ce 3 a
s, 7 ‘ "
e. 1l '
The chemical formula that répresents a saturated hydro_carbon is: 4400488
" be 10
*c, 9
de 7
es 1
A representative fatty acid might be 4,4,00489
a. 11 |
“be 10
*c, 9 ) . o ML . - .
B d. 7 ] : X L. L ) E . , (AU
The acid portion of anamino acid: - ' ) : 4L4,00L90
a. 6 .
b. “
*c, §
d. 8 b.
€ 12 ,
. . . , o ) "
. The ion that tends to make a solution basic = - i LLO0L91
a, 12
*, 8 .o
ce 7T a o
do l} : ~ —~ . 1.
o e. 5 k i ‘
' ' . - - ’ .’Jl




The alcohol that joins with 3 fatty acids to form a liquid |

*a,
b
Ce
d.

T Qe

"1

2
3

11

12

[

266

LY

o Hoas

o

S At b e

«

RPPREATIREN

e




N

+ - . PHOTOSYNTHESIS

[
”
R :
N .
B
\
A
: N
" o
!
I
, \
' L4




268 . » . - .

» I
~ R

+ .. - * .. THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF PHOTOSYNTHESIS BY 114 ) :
' " CORRECTLY IDENTIFYING THE PROCESS OF PHOTOSYNTHESIS OCCURRING IN by .
* NATURE FROM A NUMBER OF OTHER PROCESSES WHICH MAY OR MAY NOT BE / % ‘
VACCOUNTABLE. o ) 3
' While walking through the woods one warm, sunny, .summer day I e
~ you came across a small stagnant pond. Near.one edge in a : 5
- sunny spot is a mass of slimy greem.sh-yellow algae. You i
observe that bubbles of gas are in the process of being 1.
. formed and released from the algae in the mass. ;
By applying your knowledge of plant blochemlstry you at.t.rlbute. 4,4,00275 }is
the formation of the gas to: ' : ;
a. Algal x;espirat.ion' o . ‘
b. Organic decomposition -7 .
*c. Algal photosynthesis . -
de Anerobic bacterial action - B . _ ! |
e. Algal fermentation » ! o - : ‘ i -
. L. ’ ’ ' . . ¢ Lo ‘ v v . ‘ . ' '}.‘ .;' l»‘

N O

Source: Modern Biology, Moon, Mapn, and jI‘eviele, 1960,
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~ THE STUDENT WILL APPLY THE PRINCIPLE OF POLLINATION AND 17 - ’).
: HEREDITY BY PREDICTING AND SELECTING FROM A LIST WHAT

CHARACTERISTICS THE PROGENY 'OF PLANTS uoum POSSESS IF SELF-

POLLINATED,-

While on' an outing a friend of yours notices a tree with 2
N . different kinds of flowers and later a tree with only one
: kind of flower. He is puzzled and &sks you to explain this
phenomenon. You now have, the opportunity to apply some of
: t.he principles of polllnation and heredity.

From the list below, select vt.he correct reason why most plants . 4400278 ,/ ‘
! avoid self-pollination: PR

a. Self—pollmatlon leads to bizarreyshapes in leaves,
branches, etc,

b. Self-pollinated plants degenerate after a few gener—
ations of in<breeding.

ce Self=pollination produces an insufficient number of seeds

‘ to propagate the species. :

d. . Self-pollinated plants are generally smaller and lack ‘ ..
‘sturdiness of stem, etc, i'a)

*e, Self-pollination produces porer seeds, consequently
inferior plant.s.

] ’ ooe Y

' Source: Modern Biology, Moon, Otto and Lowle, 1960, pgs. 20k, 637-8.

4

: THE. S'I'UDENT WILL APPLY HIS KNOWLEU}E OF PLANT FUNCTION AND 119
e STRUCTURE BY SELECTING AN EXPLANATION FOR AN &CURANCE IN A
s ‘PRACTICAL GARDENING SITUATION, , .

. . e . PR

While working your garden one summer morning, you decide to -
transplant a mature Marigold plant to a new location. Later, in
the heat of the day, you notice that the plant is lying on its
side and is badly wilted. .In the evening, you water the plant.-

~ the next morning, it is back to normal. '

[

e

X
¢
i
:
i
i
]
H
!
k)
4
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' - Apply your knowledge of plant physiclogy and select the best
reason below which best explains.why the plant wilted.

a. The plant went into a state of shock. Nothing can
be done to prevent wilting. _
b. It was the wrong time of the year to t.ransplant.
~ « Plants tronsferred in spring and fall do not wilt.
*c, Shock, dehydration, high temperature and exposure
of roots caused the wilting.
. de You failed to water the plant and to adequately fertilize ‘
: the gro before transplanting. . X

. q:

| "w

Source: Modern Biolo , Moon, Otto, Towle, 1960, p. 194, -

Y

SRV
o - | | |
) 'THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF THE PRINCIPLES
OF SUCCESSFUL PLANT TRANSPLANTS BY SELECTING THE MOST IMPORTANT -
PRINCIPLE WHICH WILL CONTRIBUTE TO THE SURVIVAL OF THE PLANT FROM
o \A LIST OF RELATED FACTORS.
.
.t ’ Of the following, which is most vital in insuring transplants

that. are. successful" ‘

8. ‘Hatering adequately ' °
be Shading from the rays of the sun
c. Time of year s« Fall and Spring
*d, Prevention of root disturbance
e.. Using a balanced fertilizer .

‘Source: Modern Biology, ﬁoon, Otto, Towle, 1960, p. 194.

THE S'NDENT HILL APPLY HIS KNOHI.EIBE OF I.EAF S'l'RUCTURE AND
FUNCTION BY IDENTIFYING THE STRICTURE Or- FUNCTION THAT CORRELATES
TOIT IN A HYPO ICAL SITUATION.

120

I‘Ih00280

1,,0028Y
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g . |

. A factory is a complex of departments designed to produce a : i
. TV set, rug, or car, for example. On a field trip to a factory, @ =~ ., [
you, are impressci with the number of depu'tments when suddenly ' [
the thought comes to you that the leaves you studied a few weeks ' 3
ago had departments similar to that of a fact.ory.

0 -

SR

Following ure a number of these leaf depart.ments numbered lto9, =
“and five factory departments A to E. Place the number of the leaf
department, or function, which is.associated with the factory de-

partment in the space provided.

1., cells of palisade layer and spony region.
24 COZ' soil, water.

3. sunlight

Le glucose '

De ducts, ‘sieve tubes, plt.h raws

- _1_A. . Work rooms. . , ' o i 14400282
_5 B, Power. : S | o | 1,4,00283
- - , B RE
—2_C. Raw materials. = ' . 4,4,00281,
_8 D. Transportation Department. o _ ' 4,400285
| _6_E. Product. | o  L400286

Source: Modern Biology, Moon, Otto & Towle, 1960, pp. 185, 192, * . : 1

".
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| " THE STUDENT WILL, DEMONSTRATE KNOWLEDGE OF PLASMOLYSIS WHEN RPN ). |
, C GIVEN THE DEFINITION OF PLASMOLYSIS, BY SELECTI!G IT FROM A : .
L _ LIST OF FIVE TERMS. “
When plant cells lose water causing collapse of the protoplasm, _ h400294, s
’ ) the process is known as: . : ' ;
‘ a. transpiration !
o b. Guttation
: ce Translocation
, A *d, Plasmolysis . 3
}\._, e. Evaporation v . . IR :
. ' \\\_\ o . _ ' _ ’
. \\\ N . 3
\v, . - i - . . . ke
Source: Modern Biology, Moon,mh;\l960.»m~-\__; ' .
)
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THE STUDENT WILL DEMONSTRATE. HIS ABILITY TO DESIGN AN EXPERIMENT 122
THAT WILL TEST AN ASSUMPTION OR HYPOTHESIS BY 'EXPLAINING THE
PROCEDURE AND INTERPRETING THE EXPERIMENTAL RESULTS.

o,
-
-t e el MReia e

The hypothesis is made that "the rate or amount/ of water lost or . :
retained by a plant through the process of trgx{spn'atlon is con- . _ -
- trolled by changes in the size of the lumen of leaf stomata." ' f

You are reciuested to test this hypothesis by désigning an ex- .
periment that will substantiate the hypothesis. .Your experi- ' . ' [

ment should include some or all of the following features:
. . {

A list of all materials and equipment. o Lh00287'.
ae ' Procedure for testing the hypothesis. .' ' : : - 4400288°
I1llustrations showing the experimenial design_. - 4400289 ,
Observations - what actually “harvened. : ' 4,4,00290 ) ; ‘
Interpretation -~ reasons for suécess or fllailure - variables, A4L00291
Conclusion -~ was the hypothesis true or éalse. o ’ Lh00292 i
]
_ 4
THE STUDENT WILL ANALYZE A GIVEN SET OF HYPOTHESES RELATIVE TO c 123
A BIOLOGICAL PROCESS AND SELECT THE T OF AN EXPERIMENT ° .

THAT CORRELATES TO THE CORRECT HYPOTHESIS.

A piece of dried frult is placed in pure water and the results 4400293
observed. This_experiment is designed to test which ‘of the follow-

ing hypotheses. (Circle the number preceding the most likely hy-

pothesis. ) o ' :

*a. In osmosis water passes through a semi-permeable membrane
"~ from an area of high concentration of water to an area of
low concentration of water.

b. Dried fruits swell up when placed in water because the ]
water initiates chemical activity which causes the enlarge- {')
ment,

Ce Solutes often cross membranes and enter cells because their

’ tension or pressure on one side of the cell wall is greater ' :

_than the other, - R84
e d. The skin on fruit acts selectlvely and allows only solute to .
EMC - ‘ pass through
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THE STUDENT CAN ANALYZE THE VARIABLE INVOLVED IN THE CONSTRUCTION
OF AN EXPERIMENTAL PROCEDURE AND DETERMINE WHICH ARE DEPI'NDANT
AND INDEPBNDANT VARIABLES. '

A scientist was interested in the conditions under which seeds
would best germinate. Several grains of corn were placed on
-moist blotting paper in each of two glass dishes.  One dish was °
placed in a dark room the other in a well lighted room. Temper-
ature was maintained at the same level in each room. After 4 days

all the seeds in both dishes had germinated: .  Select the interpre- |

tation of the data that best explalna what happened.

a. Seeds germinate when a warm temperature is maintained.

b Seeds germinate when they are given adequate water.

¢¢ The size of the seed container has no effect on seed germin-
ation. _

*d, The experimenter. was att.empt.ing to det.ermine the effect of
light on seed germination. .

.« Seeds may germinate on moist blotting paper.

R85
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| 3 ' : *THE STUDENT WILL RECALL THE BASIC BIOL(I:ICAL PRINCIPLES INVOLVING
| _ - 'CELLULAR CHANGES DURING SPERMAT(X}PNESIS AND OOGONIA BY EXAMPLES
! ‘ OF HAPDOID AND DIPLOID STRUCTURES.
i e Co Ih sexual reproduction, the number of chr'omdsomes during certain
| . phases of melosis will be IN or 2N. Which of the following re-
. productive stfuctures contains 1N number of chromosomes?
a. zygote
" be synergid , ’ . .

c. sorus ‘ iy

Y d. somatic cell ‘ _ o . o
: *e, ovum o T L .
- w . : ) s :
| -
t ‘ N Source: odern Blolog, Moon, Mann, and Towele, 1960.
, ' -+ +  High School Biology. = BSCS, Green vers:Lon, 1966, Chap.on
- Reproduction, a

- h‘.(' o . ‘ '. ;’). . - & . . | .~Q. . l .
! . THE STUDENT WILL DIMONSTRATE A KNOWLEIGE OF THE PROCESS INVOLVED

: . WHEN A CHANGE OCCURS IN HAPLOID AND DIPLOID NUMBER DURING SPERMA—
o ] TOGENESIS AND OCGONIA BY SELECTIN} THE CORRECT PROCESS FROM A LIST

\
, 3 :
The process of chang:mg chromosomal number from 2N to 1N is

l' ) ‘ known . as < _ P ! \
1 - ' a2 fission . - | - \ ) |
| ‘ ~ » . .b. symbiosis o oo V- ' :
) , ¥c. meiosis . - . A - \
* o ’ de fu‘Sion ’ - s : o
: s e, mitosis . - - : . C

~ Source: High School Biology - BSCS. Gréén version, '1966, Chk\;\). on

Reproducticn. .
‘ . , -
N ) K
\ -
a N ‘
i . ‘ .
- "4
ooy e s
‘;. M . . .," E . v_,' ~ - __. B ! . i . , E -

105

L4,00238

106

1400239
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THE STUDENT WILL BE ABﬁE TO IDENTIFY THE CONCEPT OF REPRODUCTION 107
BY DISTINGUISHING A CONCLUSION WHICH IS UNIVERSALLY TRUE FROM
ONES THAT ARE NOT TRUE. . _ ) -
- Normally reproduction is thought of as a process involving an 4L4,00240

increase in population; however, when two unicellular organisms
fuse o become one there is a decreage in population. In view
of -this paradox, which of the following is the best definition
of ‘reproduction?

a. The sexual process is a reproduction process involving only - ;
1 individual. oo Co .

be Reproduction is a process involving binar, fission.

*c, Reproduction is a process by which new individuals are formed.

de Reprocduction occurs when organisms unite to produce. -

Source: Modern Biology, Moon, Mans, and Towele, 1960.

High School Biology — BSUS, Green version, 1966, Chap. on
_ Reproduction. - N _ - _ ‘.
. THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE DIFFERENT TYPES 108
OF REPRODUCTION BY IDENTIFYING EXAMPLES AS SEXUAL, ASEXUAL OR A
COMBINATION' OF BOTH, ‘ : ' : :
Directions: | The reproductive process may be divided inte two

ganersl classes — sexual and asexual. For con—

venierce these have been subdivided int< 2 main
.~ categories and a third category which is a com—
. bination of the first two.

Types of Reproduction:

I = Asiexual
A - Reproduction by spores
B - Vegetative reproduction

. < II = Scxual
- - C - Fertilization by egg nn sperm
D - Parthenogenesis
wE ot )
' III = Combination of asexual and sexual
E - Both B and C

F = Both A and.C

288
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Place the letter preceding one of the 6 types of reproduction

above on the blank space preceding the number of the specific o

example listed below, which illustrates the type of reproductlon. :
: Examples of types of reproduction. ’

Reproduction by budding in sponges. T ’ LLOO241

B
'_B_ Planting banana stems (cuttings) to produce new plants. - W00242
C_ Pollination of a pear or apple tree. ° 4,00243
: _D_ Females produci:ng eggs which hatch into females. ) u.ooztl.a
B_ Tips‘ of raspberry plants form new roots. . : | 'LI.OOZI.S
_B_Grafting a scion to a stocke. ‘ | LLOO02L6
E_ Reproduct.ion in coelenterates, (Hydra) | L LLO02L7
_B_ Yeast cell reproduction. . - L 41,00248
( B_ A star fish r@ grows into a new star fish. L4,002L9
__1_)__ Reproduction among aphids and rotifers. ' . 44,0G250
_B_ Fission in parsmecium, | o 4400251
L Réproductiori involving a zygote, - R o LA09253
| _2_ Fusion of male and female gametes. ; , _ LLOO2 5,
‘ _A_Reproduction of bread mold.(R:i'zopus). : o ) - L14,00255
_B_ Annelids z"e;-:roduci..x.xg by fragment'ation: o o i.' ' ' 1400256
. Source: Modern Biolo , Moon, Mann, and Towele, 1960. |
o High School Biology - BSCS, Green version, 1966, Chape.
: on Reproduction,
/ i‘ .
THE STUDENT WILL DBMONSTRATE HIS KNOWLEIGE OF ‘THE ORDER OF 109

PHASES OF ALTERNATION OF GENERATION BY IDENTIFYING A CORRECT
C « LISTING, IN ORDER, OF FOUR SUCH PHASES.
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Directbons: Alternation of: generation occurs among plants

and animals. Balow ere listed four stages in
the life cycle of a moss plant, From each,
select the alternative that is in correct sequence.

a. Egg & Sperm - Gametophyte - Zygote = Antheridium & Archegonium.
be Antheridium & Archegonium - Gametophyte - Zygote Egg &
- Sperm, :
*c. Gametophyte -~ Antheridium & Archegonium - Egg & Sperm -~ Zygote.
de Egg & Sperm.- Antheridium & Archegonium -~ Gametophyte - Zygote.
~ es Zygote — Gametophyte - Egg & Sperm — Antheridie & Archegonium.
. . \

as Spore -~ Sﬁ\oroptwto = Germinating Spore - Gametophyte.
be Sporophyte = Spore - Gametophyte - Germinating Spore.
ce Sporophyte - Germinating Spore-- Spore - Gametophyts,
de Gametophyte - Germinating Spore - Spore - Sporophyte.
*e, Sporophyte ~ Spore - Germinating Spore - Gametophyte.

THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF FERTILIZATION
~ BY SELECTING THE CORRECT METHOD OF FERTILIZATION USED BY PLANTS
FROM A LIST OF 'DIFFERENT HE'I‘HODS. o IR

In the sexual reproduction phase of the moss plant the antheridium
produces the sperm cell; and the archegonium produces the ovum.
Inasmuch as these structures are on separate plants, for fertil-
ization to occur the sperm must find and fertilize the egg. Of -
the explanations below which method is used by the moss plant?

" 8¢ As in pollination, an insect carries the sperm and inadvertently
: places it on the ovum,
*be During wet weather the sperm swims in a film of water until it
finds the ovum,
ce The wind carries the sperm to the archegonium.
de Fertilization is similar to that found in the yucca plant. -
a specific species of insect carries the sperm to the egg.
e. Fertilization is a matter of chance; however, if it doesnit
occur, the process of parthenogenesis takes place.

Somrze: Modem Biology, Moon, Mann, and Towele, 1960,
" High School B:Lolog - BSCS. Green version, 1966, Chap. on Re-

production.
<30
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' ' THE 'STUDENT IS ABLE TO IDENTIFY THE NAMES OF PLANT REPRODUCTIVE
STRUCTURES BY MATCHING THE NAMES TO DESCRIPTIONS, FUNCTIONS OR
CORRECT ORDER FROM A LIST OF FIVE SUCH PHASES. '

" As a Boy Scout Leader, you plan to quiz your unit on the
principles of reproduction in plants, particularly stressing
the items in the key. You decide to prepare a list of statements
related to one or more of the keyed items. Then you decide to
.make up an answer key. Do this now by placing the letter preced-
ing the keyed item, on the answer blank in front of t.he state~
ment to which the key item is related.

Keyz‘ A - pistil - e :
- . . B - stamen | v N
: C - megaspore o
- D~ pollen
. E - microspore
" A A structure containing one or more '-f&male goametocytes. )
, _D_The male part of a plant that carries a generative and .
\ ( . tube nucleus, :
In one sense this may be considered the male half of a
new plant.

[

This structure analogoixs to the antherodium of a moss
plant produces the sperm,

|

_A_ A structure which, if fertilized, becomes the fruit of
the plant.,

A structure containing filament and anther that plays a role
in sperm production.

i

Insects, wind, and man play a vital role in the dissemination
of this structure,

|o

Eventually, if fertilized, this part will develop into a seed.

This structure, found in the pollen grain, is another name
for a sperm cell,

lm o

Source: Modern Biology, Moon, Mann, and Towele, 1960. . .
- High School Biology — BSCS, Green version, 1966, Chap. on Re-
production,

294

This structure is also called the ovum of female gametophyte. '

111
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1400265

4400266

4100267

4400268
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THE STUDENT WILI BE ABLE TO RECOGNIZE THE CORRECT' aEQUENCE OF
CHROMOSOMAL CHANGES OCCURRING DURING MEIOSIS BY SELECTING THE .
. CORRECT ORDER FROM A LIST OF FIVE SUCH PHASES.

During the process of meiosis certain chromosomal divisions
. . take place in the.development of egg and sperm. Seicct the,
- item _below which correctly 1llustrates the changes that occurs.
' - (N ="No. of chromosomes)

a. 1IN to 2N to 3N ’
be 1Nto 4N to 2N SRR
Ce 1IN ta INto 1IN - . : ,
de 22N to 2Nto 28, . - s :
#e, 2N to 4N to'1N

Source : Modbm' Biology, Moon, and Towle, 1960.

High School Biolog -~ BSCS, Green’ version, 1966, Chap. on

Reproduct.ion. s

'THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF PLANT REPRODUC’I'ION
BY COMPLETING PARTIAL STATEMENTS (OR QUESTIONS)

Directions: - From your understanding of plant reproduct.ion

select the best answer from the 5 optlons gzven '

© . . for each stat.ement below: °

d
"Seeds will not develop in the Yuéc!’plant unless —

a. the wind is blowing in the right direction for pollination.
b. there is plenty of water and soil nut.nent present to pro—

~ duce flowers,
c. male and female plants are in the wvicinity.
*d, a specific pollinating agent, such as an. insect, is present.
‘e t.he pollen capsule opens in time to fertilize the pistil.

e

o ud®

. -I.L.'O‘o’270 o

112

113

4400271
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Berries do not develop on holly trees unless - e . LL06272

a. the plants are adequately fertilized to produce required
hormones.
b., the soil has excellent drainage yet plenty of water to pro-
.. mote good growthe —-
c. two monecious holly trees are planted together. .....
#d; a staminate and pistillate holly tree arc near each other.
e. the tree is over 5 or 6 years old.

In 1839 a single individual of the plant Alchomea ilicifolia, ‘ 4400273
bearing only pistillate flowers, produced abundant seed in the ‘
Kew Gardens, near London, The nearest male plant of the species

was in Australia. -What is the most logical reason for this

occurrance?

a. When a plant is not fertilized by natural means certain
hormones develop and produce the seeds.
be It is a characteristic of some plants to produce seeds
- spontaneously at definite intervals.
- %*c, Wind born pollen from Australia fertilized the plant.
( d. An instant or chemical factor stimulated seed production,
e. When natural pollination does not occur, most plants to
preserve the species will produce seeds before they die.

Some flowers open at night because ' ' L400274,

a, the biological time clock controlling blossoming is out of
place because requirements of photopecodism had not met.

b. It is much cooler at night and wilting does not occur.

ce At night leaves, roots, and stems are inactive, therefore
stored energy may be used for flower production,

*d, Some insects which pollinate these particulsar plants fly
only at night,

e. At night there is more wind to effectively pollinate these
plants.

‘Source: Modem Biology, Moon; Mamn, and Towele, 1960.

High School Biology - BSCS, Green version, 1966, Chape. on Re-
production.

293
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THE STUDENT WILL APPLY THE MATHEMATICAL CONCEPT OF RATIO OF
SURFACE AREA TO VOLUME TO EXPLAIN THE CONCEPT OF REPRODUCTION
-IN SINGLE CELLED ORGANISMS BY SELECTING FROM A NUMBER OF STATE-
MENTS THE ONE THAT EXPLI\INS WHY THESE ORGANISMS REMAIN MICRO-

SCOPIC IN SIZE.

In your mathematics class you learned that there is a definite
ratio between the surface area of a cube.and its volume. You
also have. learned that as the cube increases in size, the in-
crease in volume is greater than the increase in surface area.

If applicable, apply this principle to the study of reproduction
in single celled organisms. These forms reproducu by fission
_and remain microscopic in size. Why don't they continue to grou
and reach the size of a hen's egg or a horse"

From the options below select the best reason why these minute
forms do not grow beyond a certain size?

a. Laws of heredity control the size of the organism — surface
area and volume are irrelevant, '

be. As size increases, a built-in biological timeclock determines
when fission occurs, thus size is controlled.

#c, As the size of the cell increases the volume of "in-going and
out-going” products cannot be handled properly by the cell
membrane,

de As cell volume increases the plasma membrand becomes stretched —
thus stretching acts as a stimulus for fission to gegin.

e. As cell size increases the openings in the cell wall become
modified to adequately compensate for the change in surface
area and volume, therefore, surface area and cell volume are .

irrelevant.

<34

4400279
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GIVEN THE CHARACTERISTICS OF A NARCOTIC, THE STUDENT CAN IDENTIFY
THE DRUG WHICH PRODUCES HALLUCINOGENIC REACTIONS FROM A LIST OF
ALTERNATIVES.

First produced in 1938, doses as low as 25 micrograms were found

to be active, odorless, colorless; tasteless, &nd produced poss-
* ible chromosome damage. Its manufacture was outlawed: This
- description fits: ' .

*a.
B.
Ce
d.

Lysergic acid diethylamide (LSD)
Psilocybin

Peyote

Dimethyl tryptamine (DMT)

// |

- This drug was first used by primitives for certain spiritual
communion with the supernatural. It comes from the Mexican
Mushroom, ingested orally, and its effects are close to those
of LSD. Name the drug.

*a,
b.
Ce
do'

Peyote
LSD
Mescaline..

. Psilocybin

AS A LESULT OF BEING ABLE TO TRANSLATE THE SLANG BY WHICH DRUGS

ARE KNOWN, THE STUDENT WILL DEMONSTRATE HIS ABILITY TO ANALYZE

GIVEN SITUATIONS INVOLVING DRUG ABUSE AND MAKE THE APPROPRIATE
---RESPONSE.

L4

A boy, 16, is brought unconscfous in'to a hospital with his life
sipgns failing. He is a known heroin addict and suspected of being
an informer. From the following, pick the most likely cause of
his condition. ' ' '

8.
b.
*c,
.de

He is "stoned"™.:

He is "spaced®.

He was given a "hot shot".

He is exhiblt.lng *cold turkey" symptomsa

26
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A glrl, 15, at a party, is asked by a friend to t.ry pills that were
brought. for "kicks." As a result of accepting she is

g8« "hooked"

*b. being "turned on"

ce about to be "burned" \

de "turned-off" _ ' . N

1

A student.'s\l:ocker is found to contain "a cooker," "needle,* and
some "buttons.” What inference can be drawn from the -articles

. found.

8« The student is a pusher,

be The student uses horse,

ce The student uses more than horse.

*d. Not enough evidence to provide a valid conclusion.

-

From the following pairs of words, which pair contradicts itself,
a. Mainliner and Junkie | | .
be Blasted and.stoned

*2e Turned off and blasted

de Hit and blasted

2

A student of 18 has "crashed" after a "'six day run."” To stop the
hallucinations he decides to pu.n.l oute Hhat_ combination will he

use?
a. Barbs and Meth
be Seconal and Heroin
Ce Seconal and Big C

*d, Red Devils and Hearts

Recently a 17 year old girl was given a peace pill at a party. At
' her inquest her boyfriend stated-that the "hog" she was given was
( L not a "hot shot". The verdict was murder because:

*a,” "Hog" is used by veterinarians and not intended for human use.
b. He"gave her. wings"and infected her veins, ‘

o Ce "Hog" is the same as "Bis C". Therefore a dmge.rous poison.
'd.  Her boyfriend was hooked-at the time of the fix. ':

-

LLOO738,

LLOOT29
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To counter the effects of "Hearts," "Dexies," and "Whites," the

user will turn to:

8.
’ b.
c.
*d,

Blue heavens and Bennies

Big C and Rainbows

Horse and Coke L , :
Yellow Jackets and Red Devils S

When an addicts bag allows him to be blasted by drinking, eating,
sniffing, and/or mainl:mlng, the thing that turns him on is:

a.

,?
1

'A combination of "pick-me-ups" and’ “Downers"
*b. Grass - . _ ®
cq Big C !
.
d. Junk

The behavior of a Junkie in need of a fi.x can best be4 described as:

a. -
b.

/’CO‘

" d.

Source:

spaced
stoned’

cold turkey--violent

‘tripped out

Linda Lamba Enterprises,
1029 Cynthia Ave.
Pasadena, California 91107 “

/

THE STUDEAT WILL APPLY HIS KNOWLEDGE or SLANG (NARCOTICS) BY
TRANSLATING THE uonns mro COMMON USAGE,

il - ’ )l

A Junkie whose bag was smack was advised by his\pusher to stop
' -snorting and. start mainlining. Translated, this st.étement reads°

a.
b.

- Ce
*d,

A cocaine addict was t.old to use a hypodermic needle instead of
breathing the drug. .
An injection of speed (meth) is advised instead of taking a
pill of morphine sulfate.

A supplier is telling hls customer to stop wast:mg, heroin.

A heroin user is told by hi's source to stop sniffing hqroin and
besin shooting it in hls veins. )

440074,

4400743

- Nt
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THE VARIABLE(S) RESPONSIBLE FOR THE com)rrlon BY .SELECTING THEM

, g
{ GIVEN A SPECIFIC SITUATION, THE STUDENT WILL.BE ABLE TO IDENTIFY = - 269 " § ,
'FROM A LIST OF ALTERNATIVES. ?

‘

{

" 1

T A - | i

At a "Pill party" one student offers his fricnds a chance to try LLOOTLT 1
some pills that his doctor prescribed for him." Which of the ' » ‘ 3 |

following would be a valid reason for refusing his offer: P j

,’ a. Dose (amount used unknown)
*b. User's unique body chemistry . , L
: ce Purity of drug used ' ‘ ) ‘ . - i

d. Potency - . '

Complet.e the following sentence :
The average pusher has least knouledge of'

. @ potency (st.rengt.h of drug) ‘ E . ‘ o

- . be user's mood and surroundings ' o S g

( : ~ ce dose (amount of drug used) . v o ‘
*d, user's emotional stability - . :

A physician who prescribes a drug for'a pat.ient is most sure of
what factors: '

*a, the drug's potency and purity

b. the dose and the user®’s unique body chemistry

" €s the potency and the user's emotional stability . : ’ . Do
de the purity and the user's mood and surroundings ’ )l

Becasuse of final exams or tense situations, students mgy take tran— l.h00750
quilizers to sleep. Some students experience extreme depression .
.to the point of contemplating suicide. What variaple is of least _ :

importance in t;his' altuation,

\

*a. purity of the drug used . - - 3 _ |

. be user's unique body chamistry o T Lo
( o Ce user's emotional stability

g de wuser’s mood and surroundings

Ic ! 289, o I ﬂ
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A heroin addict has purchased 12: caps. When using the drug, he \  4LOOT51

finds that he needs two caps toget the same effect as one cap

that he purchased from anothe pusher. What variable could be : |

responnble for his experie o ' g

a.” The purlt.y Trom each source is dlfferent. A U C ; -
- bs 'The dose is not the same , ' ' :
*c. The potency of the drugs is dlfferent

de  The user's body chemistry has changed

LI

w

Source: Linda Lamb Enterprises

THE STUDENT IS TO DEMONSTRATE HIS KNOWLEDGE OF NARCOTICS BY IN- :
DICATING THE CHARACTERISTICS, SIDE EFFECTS, .AND SOURCES (LEGAL I
OR ILLEGAL MFG) IN A GlART FORM PROVIDED. ' ) :

-

400752 ;)
Name Legally " Psycholog- Psysiol=- ‘Produces Needs in-"Has Hallu- }
of drug manufact- ically ogically: withdraw- creased some cinogen-—
ured addictive - addictive al symptoms doses to medi-ic re-

" obtain cal  action S
desired use

RS-

@ oo effect ' ' L
nicotine oyes - iyes no no - no yes- - - no
. . ‘ o " Bell's ‘ §
palsy Lo
. ' . 5 . : }
alcohol yes yes . no no no yes yes 1
: © solvent [~ in i
& de- | ex- i
) pressant| - cess ? '
" LSD no - . yes ~ no no no - no . yes }
barbiturates yes yes . yes yes . yes yes \ no ' ‘5 |
a ) . : i
heroin no _ yes yes yes . yes no no g
oral . : o | i
o amphetamine yés R 2 . mo.  no no yes '
inJjected C o
amphetamines . yes - ° yes - . ' no ‘yes T one . yes
marijusna  no " .yes . no - no no. no

300

Source: Movie "LSD 25" *Marijuana 13" fﬁm Chemicai"fl.)rbp.mt
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THE STUDENT IS TO IDENTIFY THE USE OF THE FOLLOWING TESTS AS THEY

. APPLY TO USERS BY MAKING THE PROPER SELECTIONS FROM THE LIST

PROVIDED.

In the following the student.s are to check the statements that are

’

true of the Nallme test.

Y

"ng

Vi YK a.

amm—— b.

X e

o X
. X €o

-

~

‘Source: "Juvenile Offenders" by-Vegid'er.v

Nallme is derived from opium, but it is an antldote,
having a reverse action to it.

AN

~

Naliine can be used to detect cocaine abuse.

If the pupil of the eye dilates after Nalline is in-

Jected in the suspected user, it means that heroin has
been taken within 72 hours. .o

Addicts seem to approve of the Nallme test because it
" can prove that they ‘are "clean"

»

B

Nalline is considered a worthfhile adjunct in the re-

-habilitation of narcotic’ users.

- . THE STUDENT IS T0 RECOGNIZE THE SOURCE OF THE NARCOTIC' BY |

IDENTIFYING THE PRODUCT FROM-THE LIST PROVIDED.

4

s
< [

[}

" In turkey, poppies are grown (under gov't°control) to provide
morphine for medical use. Which of the following abused drug
is NOT derived from this source? ,

. K »
a. heroin /
*b, cocaine "

+Ce opium
(: - de codeine

291
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ful than marijusna. Its name is

#g,
be
Ce

d.

From the following list, the student will check the source(s) that
are NOT responsible for the production of hallucinogenics

hashish }
peyote -
mescaline

heroin

DMT, STP, etc.)

- 8e

be
Ce
'd.

Indicate those statements that apply to the manufacture and dis-

ergot (fungus on rye)
morning glory seeds -
nutneg

coca shrub

tribution of amphetamines and depressants.

*a,
*b.

Ce
ld.
*e,

S

£

They are manufactured under strict controls -
They are easier to procure

' They are available only through illicit sources

Their potency is easily recognized
Their source is easily identified
The ingredients cannot be traced

e _________ﬂ__ﬁ___Nonth-Africa--is-»known'-fona-narco_t.'icﬂ which is 10 times more power-

LSD,

The legal importation, distribution, and sale of opiates was
_ e"&ed in the United States by

8.
*b,
Ce
d.

t.he repeal of the 18t.h Amendment
the Harrison Act of 191h
the 21st Amendment
none of the above

A7

1400759

LL00760

Lh007'61 |

1400762
W400763
LLOO764
1400765

" 4400766
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r ' Which of the followmg are not considered primary sources of drug,s
' for teenagers.
a8, - older brothers and sisters
be friends
C. parents who are on prescribed medications
#d, the mafia
*e, pushers on the street ]
) fo fellow students who "push" in schools
/'4 .
Source:

GIVEN THE SIX VARIABLES OF IRUG ABUSE, THE STUDENT IS TQ ANALYZE
- THE FOLLOWING SITUATIONS AND INDICATE BY LETTER THE MOST| IM-
PORTANT AND THE LEAST IMPORTANT VARIABLES 10 BE CONSIDERED AS THEY

295

Chemical Drop Out — Blue Shield-Blue Cross, /Juvenile Offenders.

'APPLY IN THE SPECIFIC SITUATION.

Directions:

Sue, a college student, <is deprsssed because she feels that she
-can't continue her present ccurse.
and expect her to do well,

After reading each situation, indicate 'by‘ circling the
correct letter(s) those variables that apply most and

those that apply least in importance,

8.

be
- Co;

d.
e.
f.

Most Imgortant ' Least Important

dose (#hmount used)

potency (strength of drug)
purity of drug :

user's mood and surroundings
user's -emotional stability
user's body chemistry

od
Y

Her parents are. proud of her
A roommate offers Sue some pills that
the roommates' doctor had prescribed for her when she had com—

_Pplained of moods of depression. Consider the variables and re~

1400768

293

4400769 |
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. : b
Jack's rock group plays three nights a week after school until - 4L4,00770 ) |
1:30 A.M., his grades are falling because he claims that he is '
too nervous to study and his nights are sleepless because of - ' _
worry. Bill, the lead guitarist, offers to give Jack some Red ‘
Devils to help him "calm down". Bill claims that they were pur-
chased from a reliable source. v

Evaluate the variables in this situation.

JRA SRR

’ i
Most Important Least Important 3
. £ a i

; b

ﬁf. e’ 3

! £ :

The "In Group™ ‘at a high school have decided to have a "Pill ) 4400771 :

Party". Each participant must take 5 pills from the salad bowl ;

and ingest them. Within 20 minutes a girl in the group has lost j‘

consciousness. Assuming all the pills were of legal manufacture, {') f
what three variables would be most important to a doctor treating N

her?

O A 0 B
SRR

' L . o . N .
An overweight girl.decided to use her motheér's prescribed ~diet_pil‘1\s. 4400772
After three days of use she found herself nervous, with moods of
elation and depression, and unable to sleep. What variables had
she failed to consider? . o

: \n\ﬂ. -8 N
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| t ‘ . As a result of an LSD party, one boy suffered a "Freak-out". 4400773
' Which of the varlables is probably least responsible for his
condltion" ] N

O WO O p

Source: . Lamb Publications

i

, . - GIVEN A PATIENT EX{IBITING A SET OF SYHPT(MS, THE STUDENT UILL 294
- - BE ABLE TO APPLY HIS KNOWLEDGE OF THE EFFECTS OF IBUGS BY NAHIIT:
: ' THE TYPE OF NARCOTIC BEING USED.

| A burglary suspect is brought in aftér he has attempted to fence LLOOT7L,
» ' a stolen TV set, some watches, and silver. The suspect has pin-

- point eye pupils, needle tracks, and a dream-like disposition.
A good guess as to the reason for his condition would be ‘

a. cocaine addition
b. the barbiturate habit
#c, heroin sddiction
de 211 of the above

~The withdrawal - sympt.oms of this drug are thought to be more danger- M00775
ous than those of heroin. ' The .pstient's intoxication progresses
~ from drowsy to coma and possible death. Which of the following
- would NOT be in this classification. . T

a. seconal o
be tuinal o S
' U Ce amytal - . , o ]
i #d, dexadrine ' ' L

N

s L e
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A teacher has noticed that a very quiet girl of 15 is suddenly under- 4400776

going a personality change. She seems unable to stop talking,
argues continuously, eats no lunch, often exhibits confusion, has
‘lost weight,-and has changed her style of dress and behavior. A
check with the school nurse confirms the fact that the firl is
t,aking

8. red devils
*b, dexadrine

C. peyote

d. hashish"

A parent notices that his boy of 16 is rebelling by arguing with
him, that his boy seems to have a craving for sweets (eats two
desserts at a meal); seems depressed at times, and some times the
boy's mind seems to be'miles away'. The parent has recognized
these symptoms as

*a, (unless proven otherwise)-=normal adolescent behavior
" be taking "speed"
Ceo "blowing grass"
de. on nembutal -

Source: The Chemxcal Drop Out
: Blue' Cross and Blue Shield
Linda Lamb, 1029 Cynthia Ave.
- Pasadina, California.

2.

GIVEN A SITUATION IN WHICH COMMON MISCONCEPTIONS ARE SOMETIMES
OFFERED AS EVIDENCE TO SUPPORT POSITIONS ON DRUG ABUSE, THE
STUDENT IS TO EVALUATE THE ARGUMENTS OFFERED AND TO DECIDE
WHETHER OR NOT THE FACTS VINDICATE THE POSITIWS TAKEN BY

~ SELECTING THE APPROPRIATE RESPONSE.

LLOOTTT




. Source: Drug Abuse—Chemical Drop-(ht

299 ©

Legislation regarding the legalization of marijuana has been
fruatrated by those who claim that the use of "pot" is the first step
toward heroin addiction. Therefore they want it classed the same

as a "hard" narcotic and not as just a dangerous drug.

Directions: Indicate those arguments which support the above claim with .
proven facte Check "yes" or "no"

YES .. NO
X . ae 98% of heroin addicts began by usLing mari juana. 4L4,00778
X be 98% of all marijuane users become herdin addicts. 4400779
X co -Marijuana leads to cocaine addiction. LLQO?BO
X de There are no statistics available to support the i
position taken, 44,00781
X e. Learning to smoke pot is a technique useful in
heroin addition. : ‘_ : L4,00782
X f. Both drugs are physiologically addictive. 4400783
X 8o Bpth drugs can be psychologically addictive;. 44,0078,
X he Bat:h dfugs are clg;sed as dep:essahts. . ' LLOOT85 _
X i. Both drugs can be taken by injection. : 1400786
X Je B'oth.drugs can pro&uée .emotion'al extremes. LLOO?B? |

X- ke Inall cases, the pot user will look for a drug with : 4400788
more "kick" to satisfy his needs.

X 1l. Al resurch shows marijuana to be less harmful u.(')0789
than nicotine or alcohol.

X m. Both drugs require increased doses to obtain desu'ed 4L400790
effect.

X n. Withdrawal pain (biological) is present when either 4400791
drug is not available. o

X o. In an overdose situation, both dmgs are capsble of 4400792
producing death when injected. o :

' [}

Lanb Enterprises

o
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It is contended that LSD is responsible for chromosome damdge in
the user and can. cause birth defects; further that damage to the
cortex of the brain produces gross emotional and personallt.y

changes,

The student will indicate by his selection his agreement of the

following to the statement above.

Beyond the -
scope of the / Disagree / Agree
. question, '
' X .o 8¢
X b
X Ce
- X de
X €
: i 1
X f.
X 8e
X h’o
X le

Source: A Lamb Enterprises.

3C8

.The contentions above are

proven scientifi¢ facts
The above is a good example
of "half truth",

None of the above 1s proven
fact.

LSD is too new to have had
any research completed.

The use of LSD can produce

-psychological dependence

The extent of mental harm
due to LSD users is still
being tested clinically

The "freak out" is a very
real possibility with the
use of LSD -

' Chromosome damage is a proven

fact
Birth defects can be attrib-
uted to the use of LSD

A1l LSD users will suffer
brain damasge.

4400793
LLOOT94

- 4400795

u_¢00796
LLOOT9T (7
1400798

4400799

1400800
L400801-

L4,00802
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t THE STUDENT WILL RECOGNIZE THE FACTORS IN SOCIETY THAT ARE - - 299
CONDUCTIVE TO PROMOTING ILLICIT DRUG USE BY HAVING HIM ANALYZE .

: THE SITUATION AND RESPOND BY IDP}JTIFYING THE FACTORS PECULIAR ~ .

TO THE SITUATION, _ |

Directions: You are to select the most nearly correct response
' - in the following situations.

#

Accordmg to "cloward and Ohlin" there are three dist.inct types 41,00837 1
"of Juvemle subculture. Which of the following is NOT '
, a. conflict subc_ulture . . ,
R _ . b, criminal subculture i
‘ “#c, sadvance subculture g
N - ‘de . retreatest subculture i
( - Of the subcultures which best represents the "beat" attitude— : 4,4,00838 i
e that culture which supports the escape from life philosophy— ‘ '

rebellion to convention and tradition——%hat culture whose
members would be most willing to engage in illicit drug ex-
R ‘periences.,

et ARt A

\ a. criminal subculture - - : B
b. advance subculture :
c. conflict subculture
\*de retreatist subculture

| ' | _Sourcéé Juvenile Offenders by Vedder.

IN THE FOLLOWING SITUATIONS, THE STUDENT IS TO APPLY nxs KNOW- 300
LEDGE OF THE TEN FREQUENT INDICATIONS OF DRUG ABUSE BY CORRECTLY '
JDENTIFYING THE SYMPTOMS RESPONSIBLE FOR mcu (on) THE ACTION -

TO BE TAKEN. .
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Sue's mother has noticed that Sue cries or laughs hysterically
for seemingly no reason. Sue rebels often and has expressed
abnormal ideas concerning her moral values and judgements, and
her breath and body odor have become increasing bad. Which of
the following have not yet been expressed as symptoms of drug
abuse . by Sue?

a. moral ill health

be physical ill health
.Cs mental ill health
'd. fear complex

Sidney did‘well in school. This _year, however, he seems to have
lost interes% in compieting his fCtaation. His eating habits .

are erratic and he expresses a deslre for water and sweet.s. Be-
cause of the symptoms his father should consult :

a. the Juvenile officer

*b, the family doctor

ce the school nurse

de Sidney's guidance counselor

Barbara is certain that someone is trying to kill her. She refuses
to eat "because someore has poisoned the food." Even walking cown

the street becomes an ordeal for her because "terror is lurking in

every shadow",  Her friends, she believes, want to kill her,

'a. her behavior can best be described as paranoia
be her symptoms are those of schizophrenia

-¢s she is suffering from unusual emotional extremes
-de she is experiencing dispositional extremes

1

. Irving's father is concerned over his son's physical appearance.
Irving has lost weight, his skin has changed color, his posture
and reflexes have deteriorated. Upon investigation, the father
found no needle tracks on his son and Irving's eyes seemed normal.
From the above it is clear that

a. Irving's father should still be concerned enough to call for

professional help - -
be Irving's father is unaware of the t.otsl number of symptoms

of drug abuse
cs All drugs do not chsnge the size of the pupil of ‘the eye

*d, _all of the above are: true. S
310
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b. Her mother should take a course in drug abuse to help her

303

Ter1 s schoolmates have noticed a distinct change in her person-— 4L4,008L43
ality; in fact,: she goes-out of ner way to be argumentative. 'In : CL
class, she seems confused at even simple directions and often

talks out loud during tests or she may begin to wander about the

room. When she was asked to sit down, she began to swear and

attempted to slap the teacher. Her mother claims that she is just

going through a "phase". 1Indicate, from the list below, the

best possible action to be taken. '

a. Since Teri is just 16, she will "straighten out® if given .
tlm [ ] ¢ N

daughter,

*c, Because time is important, the school nurse should contact

Teri's doctor and enlist his aid in working with both Ter1 P
and her mother.

de A call to the Narcotics Division is in order because Teri
is abusing drugs.

-

Many of the ten indications of drug abuse are evidenced in a human LL008LL,

being after his body has been subjected to the 1nto;icant THC
(Tetrahydrocannnbindi) Which of the following are true of this '
substance. _ , ' -
*a, It is found in the resin and leaves of the narijuana plant

b. The resin (powder) is known as hashish and is about 10 times

stronger than leaf marijuana.
ce THC is no more dangerous than an equal amount of ﬂ&cotine. i
*d, THC will produce effects found in both amphetamines and
. barblturates '

“Source: Lamb Enterprises

Chemical Drop-Out

Y]

THE STUDENT WILL DEMONSTRATE HIS ABILITY TO DETERMINE THE EFFECTS 301
THAT CAN BE EXPECTED BY INGESTING (OR INJECTING) TWO DRUGS SIMUL~.
TANEQUSLY BY FILLING IN A CHART WITH THE APPROPRIATE RESPONSE. -
(SYNERGISTIC EFFECTS). '

an




- LI008LS
Depréssan.t Amphetaming Hallucinogen Heroin Alc&hol
Depres‘aaht Reinforce Pi'obably can- | Unpredictable’ Coma-DeatA Death
-cel but unpre- : Unpredict4 Suicide
LY 1 dictable able - : ’
"Amphetamine| Probably can- | Reinforce Unpredictable | Unpredict4 Unpredict-
cel but unpre-| reaction able able
dictable L '
Speed Unprediétable Unpredictable. Unpredictable’ Unpredict4 Unpredict-
. able able
Morphine Death=-Coma Unpredictable Unpredictable ] Reinforce| Reinforce, ,
, ’ reaction | Possible
death
Cocaine Unpredictable | Probably rein-|] Unpredictabl. | "Speed- Unpredict- -
Opposite effecy force reaction ball" able
: ‘ but unpredict- Schizo=-
able phrenic
‘ reaction
. ' ‘.'
‘Note: The student is to fill in the chart with the current data available.

Research is being conducted at this time to better limit. the unpredict-

able factor,

If it were not for the-fact that young people are mix-

ing drugs with impunity, much of this research would be ‘unnecessary.
At this point, we have no reference to even generalize the situation,
- hence we are forced to use tt term "unpredictable."”

Source: Local pharmacists

<
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. THE STUDENT IS TO RECOGNIZE PLCULIAR BEHAVIOR PATTERNS AS THEY 303,

APPLY TO INDIVIDUALS WHO ABUSE SPECIFIC TYPES OF DRUGS BY BEING
ABLE TO IDENTIFY THE WUG AND THE BF}{AVIOR IT PRODUCES.

Loy
e 2
Tft,

N AC]
*.. .

The student will choose the behavior pattern that is most indica- :
tive of the abuse of a given drug by matching the described be- ) . \

havior with the drug. . _ L . \,’i
Itchy nose, general air of furtiveness, revery. A, Marijuana 4400850 .“
Time seems extended, talkative, craving for - B, LSD L,00851 -
sweety and liquids, wants room dark, haa no . . -
fears, things seem funnier, C. Heroin }
Depressed, drowsy with slurred speech, with- ~ D. Cocaine 1,1,00852 a
drawal pains if dose not available, like heroin, o |
body builds tolerance. < E. Barbiturates . e ‘
Dream-like dispoaition, pin-point eyes, pallid F. Metham 4400853 -
complexion, "needle tracks" -on arms, violent . - phetamine o {
when "fix" not available, . _ - ! :
| G. Ampheta— ,
Promotes audio-visual hallucinations, irrat.ion- “mines LL,00854 )
al behavior, personality change may be per- . v .
~manent, panic is a common symptom. . S ' o
User may appear uninhibited, unable to sleep =~ | _ 4,4,00855 _\\'W
or eat, very talkative, irrational behavior. - ' : ‘
Acute paranoia, confused, toxic psychoeia, o ~ L400856 ‘

_viqlent behavior, sleep coma 18-48 hours.

-

_ Source: Vedder "Juvenile Offenders".
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