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¥ A pupil’s experiences between the ages of 11 and 16 probably shape his '

‘ ultimate view of science and of the natural world. During these years

(Most youngsters become more adept at thinking conceptually. Since .

~ concepts are at the heart of science, this is the age at which most stu- -]

y * . dents first gain the ability to study science in a really organized way. ' '

Here, too, the commitment for or against scicn_éc as an interest or a

vocation is often made. | . P ' o : ‘
Paradoxically, the students at this critical age have been the ones '

least'affected by the reéent effort to produce new science instructional

o ~ materials. Despite a*number of commendable efforts to improve the
S .. situation, the middle years stand today as a comparatively weak link in

science education between the rapidly changing clementary curriculum . I -*g

-

PIERY:

] -
P T A

]

and the recently revitalized high school science courses. This volume -

A " and its accompaflying materials represent on¢ attempt' to provide a _

sound .a ¢h to instruction for this relatively uncharted level. -

A ¢ outset -the organizers ‘of the ISCS Project decided that,i!;,.\
\would be shortsighted and unwise to try to fill the gap in middle

.~ school science education by simply writing another textbook. ‘We chose -

Cob ~“_ instead ‘to challenge some of the most firmly established ~concepts

R about how to teach and just what science material can ang/ should bg -

- taught to adolescents. The ISCS staff have tended to mistrust what

R R authorities believe about schools, teachers, children, and teaching until . .\~
“we have had the chance to test these assurpptians in actual classrooms

& . with real children. As conflicts have arisen, our policy has been towrely = B R e

more upon what- we saw happening i’ the schools than upon what Coa L
... authorities ‘said could or would happen. It'is largely because of this - .3i . _
- policy that the ISCS materials represent a substantial-departure from T
4 " . The primary difference between the 1SCS program and more con- . » T

&

(¥

-~ 'ventional approaches is the fact that it allows each studént to travel o S A
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- “contributed’ to the materials, ahdkxnri(’)'rc than 180,000 children, in 46
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at his own pace, and it permits the scope and sequence of instruction
to vary with his interests, abilities, and background. The ISCS writers
have systematically tried to give the student more of a role in deciding

- what he should'study next and how soon he should study it. When the
materials are used as intended, the ISCS teacher serves more as a
“task caser” than_a “task mast@y” 1t is his job to help the student
answer the qucs&lons that arise from his own study rather than to try
to anticipate an{l package what the student needs to know.

-« There is nothing radically new in the ISCS approach to instruction.
. _Ouystanding teachers from Soctates to Mark Hopkins have stressed the
 need to personalize education. ISCS has tried to do something more —

than pay lip service to this goal. 1SCS’ m¥or contribution has been to
design a system whereby an average teacher, operating under normal
constraints, in an .ordinary classroom with ordinary children, can, in-
deed give maximum attention to each student’s progress. N
' The development of the ISCS muterial has been a group effort from
the outset. It began in 1962, when outstanding educators met to decide-
what might"be done to improve middle-grade science teaching. The
recommendations of these conferences were converted into a tentative
plan for a set of instructional materials by a smal]_group of Florida>
State University faculty members. .Smgll-scale writing sessions oon-:
ducted on the Florida State campus duting 1964 and 1965 resulted in-
pilot curriculum materials that were tested in selected Florida schools
during the 1965-66 school year. All this preliminary work was sup-
ported by funds generously provided by The Florida State University.

In Jurie of 1966, financial support was:provided by the United States  \
Office of Education, and the preliminary effort was formalized into
the ISCS Project. Later, the National Science Foundation made sev--.
eral additional grants in support of, the ISCS effort. - - - - N
'~ The %irst_draft of these materials was produced in 1968, during a

“summer wiiting conference: The, conferees were scientists, science
~ educators, and _jar_lior high school teachers drawn’from all over the "

= United States. The original materials have been revised three timés

. prior to their publication in this volume, More than ‘150 wrjters have

" states, have been involved in their field testing. ¥

. v .

'We sincerely hope, that the teachers and students.who will use this - .

" material will find that the great amount of time, money, and éﬂ'qi‘t"j; _

fhag__ has _gone into its development has been worthwhile. - R
; , - ! . - . . _\\\1‘ L > . .
Tallahassee, Florida  The Directors . o S
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.This.- Record-Book--is ,.whemn:yeﬂ -should-weite- YOI BRGWES s o0 v

Notes to the Stu_del;t | o
N——

- -

3

Try to fill in*the answer to each question as you come to it.
If the lines are not long enough for your answers, us¢ the mar-
gin, t0o. .o -
Fill in the blank tables with the data from your experiments.
And use the grids to plot your graphs. Naturally, the answers .
depend on what has come before in the particular chapter or
excursion. Do-your reading in the textbdok and use this book
only for writing down your answers.

) .
; L J

n

I\iot"es'., to the Teacher -

"

In almost every instance, answers are of a quantitative nature
and are based on measurements the students themselves make.
In these cases, other answers may also be accepted.
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4. ... . Conclusions:
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r@ . E]1 7. Descrrptrons will vary. lncreasmg the amount of water increases ;
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G : R up p y , |
- . o that pomt ', - o« - o
R p M. Descriptions will vary. lncreasmg the amount of air ‘increases R
| - the herght reached Best performance 1S attamed wrth maxrmum air
‘ . - (20 strokes) e 1
Sl e T T "D1 9 ldeas wrll vary. Students may correctly say that arr under pres- S .‘-a\ ’ 1
. -‘-.“.- - DN ERES E= ) . ~ - : . . 4
B -_‘sure forces the water out and thts grves an equal Iorce on the rocket ST B
A S e T the opposrte drrectron Or they may say that the air and water push Co )
\ S . ~ . .. ’ .
' __on the air behrnd the’ rocket makmg the rocket g0 up '
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(12-1.

No ' Chapter 2

Yes "I. What a

G2,

‘ !
Opposite direction Reaction!

(J2-4.

v - ) } '\ /‘
0.1 newton (Answers will vary.) )

-

[2-8.

Yes J ! _. N

The upward force inside the rocket .

027

Increase the air pressure increase size of lhe nozzle-(make more s

e

~

: —
. t

‘water Kome Qul fasler)

1

Da2-s.

\

No

(J2-8.

' PROBLEM BREAK 2-1

0J2-10.

O21.

O212

[12-13.

| 2.
1 "gz_-w.

Q2T

Yes+~ . . _ T ’

'ltmovedup oy \ S . N

It is too strﬂ' (the force is too small to bepd: lt)

It came out faster. | - .
T - - .

More came out.’

None =~ =

4 mi (varies) .

6 ml (varies). ;
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(C)2-21.

' » An increase in ressure outside the nozzle (jet underwater
- 2-22. : P . ._ ( ‘ )
Jdecreased the flow, and therefore decreascd the force. - ' '

_ It was less (8 to 10). l ' L :
| - R

e NO | e -

‘ - .
) N
: . «
. IS - 3 . .
. »

\s . > ) N ’_’J N
- N ‘, L

“‘ Js-1. AbOut 036 newton” * v - : : \' —_ . - ’Chapter 3

S o £ % 2 Answers will vary———probably about 75 ml, ' . How MUC"I
e ) Is Needed?"

. o DQ- Answers wnll vary-—-probably about 11 newtons _ : 3

N .

JFD“ There must be an unbalanct?d upward fotce o o SR e
> ' '[JM Answers wrll vary—-rprobably 3 1o ‘4 ncwtons ' B A S -
) DM lt is greater (3 ttmes as great) o o o | ¥ .//

a -D3’7 No. .There must be an unbalanccd uRward force on the rocket. - | : : SRR

e ';_:"Othenwse it would _|ust hover .

L [33"' No As the watei‘ exhausts from the nozzle the total mass

Jecregses untll only the mass of the empty rocket remams . S _

[y

R \t:;;,. The speed decrcased SR S (“ - | S

' ‘:.-'?"“‘ ST []3-10 Track A mdlcates no chan&e in speed Track B trM an . T >

Increase in lspeed Trat:k C mdxcates a decrease m speed \ [EE s
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Table 3-1. Distanoes in the
table will viry, depending on
how hard the cart is pushed,
the #ricjion of the wheels, and
the natore of the surface.
Figures given here are exam-

AN

L

&

Table 3-2. Figures given here
in the four distance columns

are only for a guide. Student .

figures may differ wldely from
' these. Note that the students
were instructed to choose a
‘saction of the run where the
torce was maintained con-

DN

stant. Theretore, the 1st in-
terval may have any dimen- -

-sion. The important thing is
T) " for, the difference between
. intervais to be dependent on

3

plonlonty. .
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Table 3-1
Distance
’ R Traveled
‘ Interval (in cm)
‘ Ist - I?.() @ .
‘ 2nd s \ \
3rd 1o ’ B
: i , \ .
\ - 4‘h / ‘O.’6 .
L ~ 5th 10:1 -
] 7 § { . -
. _ - . \
) : 6th 9.7 . ,
3 ’
. - y T }
7th 93
D3, (a) Speed muét be increasing,; (b) ‘;pecd must be decrcasmg, .
(c) sPeeJ must bk constam ‘ ' . \
. 1a.qe Gain spccd. .. 1 _ T
"[:]3 12. ; e N
/‘"Tablé 3-2 Distance (in cm)-. > ) b )
. Time | Total mass: .|, To'tal___hmass: Total mass: Td'ial r‘na'_ss:h ~
¢ interyal 20 kg 1.5 kg | | 0 kg ' 0.5 kg
Ist - 20 -2.0 - 40 4.0 ,
S —
. K . : . '
amd | 23 . 24 4.5 49,
3rd 2.6 2.7 50 59 )
" ah *30. 3.1 56 68!
~ Sth 32 35 L. 6.1 8.0 .
oth | 035, 0 fpo67 | o0

- p

1
\

.
N




AN

o,

code

Fal

(1318, Y

Ds-u " 05 kg

, D318, 20 ke

e

[:]343 It would qpntinuc to spced up. -

D3-17. Thc force of gravily

Y S, o ————— -

Table 4-1 ‘ (fhaptem
- For;_:c\ Distance All SYStems
Tnal No. (in newtons) (in. meters) Are Go '
1 o .2 SN o . o
X ' . Table 4-t1. Distance tfigures
o R are given as a guide only.
2 } 4 r 2 o Student figures will differ. and
+ - - will be somewhat dependent
- ' ’ ‘ on table height.
.3 6 3
- R o . ~.“i
.8 4 o
ﬂ ‘ :"\ 7\.
5 10 s -
|:|4-1. Y°S ‘ . = !
. [ -a r .
™ 042, [t ‘would go farthex an garther s o
e Thc same & ) ' R '

.l, ) . -4 L . . “ R ‘-\_ N
DH. YCS ‘ 4 ' o 4
DM- NO v l ) L. — *_n. )

: Thc tnmcs are thc samc e
CDes — o
4.7, No < " .
Du. No_ . P '~ o
D“ Horlzontal and vcmcal
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Table 4-2. Figures for orbit

ing speed are rounded out to

s

bt}

A
e

.

.
“y
t
'
i

two Significant figures.
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PROBLEM BREAK 4-1 .

[)4-11. It wowld orbi\)hqé'arth (stay the same height above the earth’s

-
o ¢

sﬁrfacc). . ; ) " <
]4-12. Slower ‘ 7 _ . |

" Table 4-2 e N ~ ‘
e , AN
Height of Satdlité Fraction of Speed - N
.Above Surface .| s ‘at Surface of “.Orbiting Speed of
. (in km) Earth \ Satellite (in m/séc) .
‘9 (at surface)* 100 - 8,000 ~7 ,
o - . 1 ) ,
160 0.99 7,900
o000 )T 092 7400 SR
. < ‘ j
2,000 0.86 6,900
- <
! 3,000 0.82 6,600 -
4000 0.78 6200
5000 - 074 . E5,§’0 .
S 6000 0’ , sp000 oL
o (71 g i B - (. .- ’
o 7000 o6y [ saw .
8,000 ‘ 066 - LS00
| 9,000 L f.64 L5100
Y 10,000 T 063 - Cs00
7380000 0.13 1,000

. .C_olr'xsidclr. 'th_ié'lhc same as 4.9m above the surface. o .
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Craters

P E
Chapters omde
. :-. Y | o . o . ~ :‘ o .‘.:_\ e
Creatlng Cl5-2v Mete_OTitCS, volcanic -acti_vit_y_w. ST e b e
5.3 “Cracking of the moon’s surface . |

[]4-14. About 2.600 km - L .

)
s * . .

Y

[]4-15. 6. 90 km ‘ \

CJa-16. 12870 km (acually 12,742 km) ‘
C]4-17 l‘hc thrust must be greater thap the wcight. . .
- e ol

D‘ 18. The thrust at hround level 1s less than the thrust at hlghcr

(]4-19. The force of air drag or frictibn - L

.

[J4-20._The force of gravity or W'cight

afeq. 17.856 mi/hr e - 7
[:]4-22. 3653 d;LVS M vyear; 12 nl()\l;l4;S: 8.766 ho_prs): . i'-' ' : .
[14-23._5:000 seconds - % o B
D4-£4. It wouldggcrezxséf‘the périod J(;nake“it lo“.gt’!'r‘-)'_:'; Y
[)4-25. 1 mus; be slowed down; c - A IA% i  ,.
Dq_g‘(lt must be speeded up. - - N A -

(Ja-27.. Work - R

]4- 28, "Friction and heat&g&n@g) o ' ‘ | . 2

[]4-29.. Thc temperaturg of the surroundmgs Increases. Y

R

Lt
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(S

Ds'7- Yes

8- "3 cm

lost' sy

[j“_ L4 cm | N

D 8.5. Yes , . . o

' (]5-8. Yes o '

]8-8. 3 times : i )

A

prye~GUENINNER, (RS -
- e e ¢ o

| } C)s-10. The crater formcd by the glass ‘marble is smdllcr than the one

formed by the steelfball (3 to 4).
N -']_7 ‘

Os-11..3.°m
[35,1'2 The crater formcd by the 1-m’ drop is largcr than the one

fg\rmcd by the 50-cm drop (5 to 4).

[15-13. 60 mctcrs

LY

;(-vl\’l?l..

<

[15-14. 2 thn llghtcd; frdm the srdc, the hrll casts a shadow on the side |

‘away from thc light. Tl{e crater rrm casts a shadow ‘into the crater that

o

looks different from thc\ shadow from the hill.

H

.‘D“s- "When the light s\hmcs stralght down on thé hrll and the crater,'

there are no shadows, arkd 1t 1S hardcr to tcll thcm apart Detalls are

u i . 1 - . L
. “‘*C" - ) A :
: : L . : N . T

//r T < . - N
2 - . E

D5-10 Erom’/thc left h

~
- ”

I_'_']B-17. lt softcns thc rim of Ihc cratcr and knocks down the sha_rp.

R\

lt also partly ﬁlls thc crater. S e

[-_-_]5,13 lt would soften the features and knock down the sharp cdgcs

of vanous formatrons

would knock matcnal mto the cratcr

“
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i e g e e e

rough sketch was called for
in the text. Therefore you
probably should not ‘expect
' .an accurate drawing. Stu-

tity hills and craters and show

least one group.

FRICH

V
PAFulToxt Provided by ERIC

Problem Break 5-1. Only a

dents shoutd be .able to iden-"

}\ - the relative crater age in at

[15-28.Y¢8 '

yvl_né_ré lthci_light-rays' hitit, .

[])5-20._Yes : _ S
. .
[)s-21._Yes. The older rim s knocked down or interrupted by the
younger 1im. The younger crater throws material into the older crater.
The younger rim is more complete than the older one. ,
PROBLEM BREAK 5-1 T
i . C. #
yo IRy
\

Figure 5-17

[}5-22._From the crater; below the surface

Material from below the surface may be lighter in color than .!

[J5-23.
thé s_urfacé matcria_l. i ' B - | ‘ )
[]s-24._Yes ) :
¢ N

s

- [)5-26._The paper: is lighter where the objects ._covcrcd it, and darker

.

4

K




A []5-27. The crater had a raised rim, floor fower than the surrounding
area, and bright rays extending out in all directions for up o twice
ong! ys exicd g n up to Lt
_the diameter of the crater. B L -
) - ) \
[}5-28._ Y¢S ] _ | (
[]5-29. It is less (3 as much). - _ L
T ' I ) .
(715-30. There 1s no air resistance on the moon.
A (]5-31. No. There is no air on the moon, and no water has yet been _ -
\

found there. So the dust dunes must have formed as a result of an

- T
i
ERE

impact (or in some other way).

1.} ° ~

C)6-1. It spla_shes. : _ B Chapter 6
: ' Peaks and
Flows

]6-2. Yes 7 i W

[]6-3. Thick )

- )

[]6-4.: If the impact was greater, or the surface broken up to a greater

depth, the surface matarial might have liquified more in some places

. N - .o
~

than in others. T .

’ [76-5. [t looks similar.

il 3

C]e-8.. Somewhat -

Ce-7._In gcneﬁnl, yes

(\D

ci -!

e-s._It is higher. 13




- Chapter 7
A Day ori
the Moon

L
72,

7[]7-4.'

[16-9. It fe!l on the surroundiny arca and on the cone.

m—germeae

L .
(e-10._1he bentonie swells upward, caracks, and_ flows around the

shape of the balloon.

[16-11, _Beeause there 1s no atmosphere. wind. or water

PR 50 )4 _
PROBLEM BR}EAK 61 - C
1. Apenninc Mountains: The mountains could have been formed by
a huge meteor when it formed the Sea of Rains. . ‘ :
2. Stadius: It is completely flooded with the mare material, so it formed
before the mare. : o

3. Wallace: 1t isn’t flooded as much as Stadius. and its rim is sharper.
4. Sea of Rains: The lava flowed into the'entire area after the mountains
were formed. L :

5. Secthihg Bay: If the lava flowed from the Sea of Rains, it reached
the bay later. |

6. Eratosthenes: It must have formed after the sea and the mountains,

because it cuts into them. - _
7. Copernicus: Its rays cross all the other features in the photo.

)

~

[]7-1._Rough surface: craters and hills: dust: glare from the sun; dark

surface; finding a level spot

v

g e

The sui(l

'r*' . . - . .
wouldn’t weigh as much on the moon.

- ]
. .

]7-3. All of it T .

Half of 1t , : _ ' .

[]7-8.

Dark (new earth) ' 1 BN

[17-6.. Full n‘mnnl ‘ rE

7-7. Half I . ) . . w

»
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L-_]‘?"‘.- Half

D7‘.~ NOI]C

017-10. The light is reflected from the earth.

D7.". Half

D7.'2. Half

C17-13. Once

LSS

et

o ‘D7;i_‘._29i earth"days of 24-hours "Ca~Ch' T e e

.
.
.
3
=
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e AL gt .., ol B
IR oH A"‘, ‘--‘—u')f"-."‘\_f*-’rif-*‘.;. ,5_‘%1'(\-_1 TR

Ot changes shape or motion or both. | | Excursion 2-1
2. It falls (changes motion) because of an_ unbalanced force (gravity). _New_tons Of J
, ‘ Force RS
. \ . ; :. —
B 0ls. It increases (because of an unbalanced force).
4. It stops"then rebounds.
. It must be greater. I k : ™ _
': 0le. It decreases (because of an ﬁ'n__balanced force). .
07. 0.25 newton o | ' _ ’ , P
[s. _ : - . :
. ) . . ' ' ) . i . - . PR
0. ‘1 newton ’ L v k
. S . . : N . N -j . . . ":
7 0 limeS ) ' . - . “' { . ..‘ Co
‘Ot 108 . AL .
D" Us_e a thinner blade. \ - - } . — .

Turn the force measurer over and zero the scale.

-

8



i ity S g i Gt i N er
® R N . | “
EXCUTS'O“ 3_1 . Heat, electrical, chemical, mechanical : -
The B'g pUSh_v Oa2. Particles | '
. 73, Atoms o o
_IE]"‘_wlfrom f'(r\earrangcmcx;t of the aton;s in the or.iginal substances
“DS- Elements: ALi (lithium), N, (ni‘lrogcn), Fe (iron). Compounds: X
o ""‘_“ - -Hz()—(wz;{cr)(fa—(li;, (c_alcmn; é_l1lori'd55; HNO, (nitric acid). T T
}8. Yes/ |
7. They put a force on the walls. -
. A\
EXC.UI'SiON | 3-2 (1. It moves back a}1d ;’orth. k | K | i
-~ One Stage )2, In the opposite direction \
at a Time | About & “ )'
L A. About 8 -
l Os._Yes “ - | o
~ \ : ) L.
[je._Long sying = ' Y
7. ’Long.sWing- i
oo _ . ' D&_. Y?s. The cart moved-faster and farther.
| D’-. 5cm ' ] . T R
[:]16'_ 1 cm | . '
D11 Th’c-distancé with the 3-kg -mass wés 5 times as much as with
‘ N ‘ the 4"s_i'.n'kers._. | -




N
. . oM, ; IR G T R T TR .
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’ .2 ~The cart moved back ‘and forth, with its direction o osite to
S | 2 ack, ! on opp _
R v ‘ .
' cach swing of the mass.
1. It continued in the same direction that it was going when the
—
string was cut, instead of goin back and forth. ‘
g _ going -
D“ It will change from zcro to 10 m/sec.
J1s._I0 the opposite direction to the way the bricks were thrown
. N/"_\‘ ‘ ’ S T ) Ce e e e e e

o
| | | ) o L G oo
[ . [On 20 sctonds J . _ Excursion 4-1
NE 2. 2 seconds : . _ Time to Fall

' 01s. 20 seconds

4. 2 seconds

8. They are the same. - ‘ _ | . "

0e. 14 seconds

' [O7. 14 scconds - - . & S - e

8. It'is shorter (1.4 to 2). - , Co
- . . ,_ RN . _ TN
3 D’. Lcngth of the penduhjm ' o : : ' o : . 'A,;:
» o - | ” ” _ T . . .. : .!". . . R . ,‘
" oL ¢ N | . | 4 | o
o T " _Excursion 4-2 '
Ch A straight line . = -~ : S ot e g ' e
R e ——  The Falling |




[)3._ 60 times
Ma;_3.600 i (.
[]s. 3,600 times faster ' L
i o
Excursion 4-3 (31,24 hours A
Orbltlng 2. 36,000 km :
yncom s, 3 km/sec - ] ‘7
" D4- Itis s_léwc’r. (3 km/sec to 79 klh/scc).
[:]5‘- 86 mir; ) \ :
. \DG Fuel must be used to boost lhe satellite to 36,000 km. This is '
almost 'bcarlh radii from_the cenler of the carlh and gavnlallonal éi |
dlt(acuon is only ﬁ of whz]t it was on the surface. Then_it must be &
i ‘slowed down and inserted in orbit. TQ send it to lhe moon only r¢- ‘
quires jiving it escape vclocity._an;d letting it coast the rest of the wgl,
’ Excurslom 44 "m OSC',(ér bglpw) “
Losing Heat 2N | |
;‘: ? 22 ] | [js. 'l't Q;nt il;lo lhgmélling of the ice. ‘
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1, (Answer yaries wilh- student.) _ Excursion 5-1
< .

(J2._(Answer varies with student, but it should be A of # 1), ‘ Less Force

3. _With no air resistance, and gravity only A as much as on the earth,

f .any particles that are given horizontal moti&} will not be slowed down N
or_be pulled as rapidly to the surface. (That’s why Alan Shephard hit
. .....v apgolfbalisofaronthemoon) - =~ R
. /
' \
[)1._Because the other side M@lei;et facing toward the earth Excursloh 7-1
j2._It is younger than‘some,_ older than others. - - An Excursion

to the
Far Side

]3._It might be volcanic material brought u‘_f; from the interior.

'[:]4- It suggests that the dark floor was formed relatively recently. .

. s._It is relatively old. ) ' ‘ N
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_ How Well Am---l~-DO|ng’? e ”

‘ U

- . h:‘i‘v.ﬁ

LRt
, - 2
__ i
, " You probably wonder what you are expected to leam in this science - o gff
' : course. You would like to know how well you are doing. This section | I \,ﬁ,&g
B of the book will help you find out. It coritains a Self-Evaluation for : i
cach chapter. If you can answer all the questions, you're doing very - o ' . g

wel. L - . | - B

The Self-Evaluations are for your benefit. Your teacher will not use | T~ L

the results to give you a grade: Instead, you wil] grade yourself, since - o Y ,*2
) .you are able to check your own answers as yQu go along. ST D -
Here’s how to use the Self-Evaluations. When you finish a chapter, . - - - E

take the Sglf-Evaluation for that chapter. After answering the questions, I

: ‘turn to the Answer Key that is at the end of this section. The Answer B o SR §
gt ‘ Key will tell you whether your answers were right or wrong. S - N
~ ~ Some qitestions can be answered in more than one way. Your answers . . L | o
- ' ' . R

0 these questnons may not qulte agree with those in the Answer Key. ; : ‘ SN el

If you miss a question, review the material upon which it was based _ . ;R

before gomg on to the next chapter. Page references are frequcntly o | ' B 5

mcluded in the Answer Key to help you review. - . - , C E2

. On the nex{ to last page of this booklet, there is a gnd which you . I %1

can use to keep a record of your own progress. . T S

i ) . . . . L. ) . . O B
: ’ T . " - - N 4
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~"completing the progres

Notes for the Teacher

The following sets of questions have been deSigned for self- .
evaluation by your students. The intent of the self-evaluation’
questions is to inform the student of his progress. The ‘answers
are provided for the students to give them positive reinforce-
ment, For this reason it is important that each student be
allowed to answer these questions without feeling the pressures
normally associated with_testing. We ask that you do not grade
the student on any of the Tthapter self-evaluation questions or
in any way make him feel that this is a comparative device.

The student should answer the questions for each chapter as
soon as he finishes the chapter. Afier answering the questions,
he should check his answers immediately by referring to the
appropriate set of answers in the back of his Student Record
Book. _ _ :

There are some questions that require planning or assistance
from the classroom teacher or aide: Instructions for these are
listed in color on the pages that follow. You should check this
list carefully, noting any item that may require your presence

._Qr preparation. Only items which require sonfe planning or
assistance are listed. '

“You should check:

casionally 1o see if your students are.
chart on page 33.

-,




)
<

If you did any excursions for this chapter, write their numbers here.

o

3

(11-1. If you were interested in companng the performance of two
water rockets, which of the following would \be the best factor to
measure in making the comparison? Check the best answer.
a.“The weight of the rockets
____b. The length of the rockets

____.c. The height reached by the rockets

——d. The anglc at which the rockets are launched

n

[J1-2. Two students observe a rocket launched from the positions
shown in the diagram below. -

25m > 25m

4

When the rocket is Iaunchcd will both students record the same hclght :

for the rocket? Explam your answer.

SELF-EVALUATION 1

YT

’

e P s

P
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[J1-3. Use the tablé below to answer the questions that follow.

.

Height Converter for Observer at 25 Meters

4 0° se | 100 1€ | 20° 350 | 30 .| 3se 40°"
| om | 22m | 44m | 69m Sim | 17m | 14dm | 175m | 210m

.. as° 50° 55° {eor |65 7| 70 75° so* - | 85

; 250m ] 298 m | 357 m | 433 m ] 536m | 68T m | 933 m " 418 m| 2858 m J

a. If an observer 25 m from the launch site measured an angle of |
60° for the height of a rocket, how high did the rocket go? .

e 1

'b. Two observers were 29 m frgm the launch site of a rocket. One
observer measured angle of 40° for the height of the rocket,
and the other o er measured an angle of 35°. What height -

should be reported for the rocket? R

E R c. Why doesn’t the table include a height measurement for an angle

_ - of 90°7 '
:' :‘.’F, . ) . > .

; “d. Ask your teacher’s permission to go outside. Take your quadrant

] gf * and a meterstick outside and measure the height of the school
: :’3’»  building in degrees. Use the Height Converter Table to change .
% . your measurement to meters. : - S
“i 4 . . . - K

[11-4. Each member of 'your team measured the height reached by the =~ .

ﬁ _ ‘model rdc_kct. 'Thcn you averaged the heights measured by all the team " - ST
| % members. What advantage is there, if any, in averaging several meas- S
g: i urements instead of using a single measurement? _ R I

1




W

b. Which of the rockets shown in the chart below will reach the
- greatest height when launched? ‘

: U
A [ D E
Press- , Ny
ure 8 strokes 8 strokes 6 strokes 6 strokes 8 strokes
Water | Aimost eltn ¥ % full Almost No water
tevel | full - £k : full S

<

[11-6. Design an cxperimcn_i to dete
water would affect the performance o

dure here.

y

rmine if using liquids other than
f your rocket. Outline your proce-

Z,

If Y(-)l-l-di.(ﬂl any cz‘(Cursio‘nS‘ for this ch__aptcf, write th_.cir‘ numbél_'s hcgc. SELF-EV_AL'UA'TION

r

»

.
bY

-

-

2

.
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(J2-1. Using an arrow, indicate on the -diagram below the direction

that the balloon would move if the clamp were released.

. R . - - . e
[J2-2. Check the correct answer. If you increase the mass of matter - ,
rushing out through a rocket nozzle each second, the thrust of the rocket
will o

" ———a. decrease.’ - ‘
___b. increase. ’ . . .
. —_¢. stay the same. - o ' .
[12-3. '‘Check the correct answer, If you decrease the speed of the majter .
rushing out thrdugh a rocket nozzle, the thrust of the rocket will
a. decrease. S
b. increase. . ,
—__c. stay the same. '
[12-4. Use ‘the graph below to answer the following questions. :
LA . . ) . ) 1 -
{ R . . . . ,- B ; ?‘)(.
‘ i
. 40- - .
' ‘% 04 = :
e ™ |
" " ) N

- £ . ,

o . 85 . 10 15. .20 B
P | Mass .o_lWater.H.Och (ingrams) ”\S ™
‘a. When 10 grams of water rush from the jet in 10-seconds, what _ : '-;h

~-is the force in newtons on the jet?-

S
ERIC i

e s



: 1 B3 ,;_S;,,'.";_‘ \S« g, MR e R s i
}
. - _ b. How many grams of water would have to rush from the jet in T S
e .10 seconds to prociuce a force of 30 newtons on the jet? SR : |
. ¢. Predict what the furce on ‘the jet will be when 25 grams of water T
. rush from the jet in 10 seconds. | I
’ ::.
. ' ) B i . . . 23
[]2-8. A water rocket was launched straight up from a submarine on ' - . K
the bottom of the ocean. An identical water rocket was launched straight _ . §
.. Tupon land. Which of thé rockets Erodli_ccd the greater upward thrust - ————— - 2 '
during the first second after launch? Explain your answer. - , o T
il
£
. & ) ) .". Q
j . .S\s
! i
! . . w . , 1
5 ,
X : " ) 5
| - S e 4
‘ . ~ Ifyou did miy excursions for this chapter, write their numbers here. SEtF-EVALOATION 3 ] :
— - — . - l ‘. ' S b
. . \.') R . . . \ S )/—
.Vt ) ) . . . .- . ) . . . . ) : \ [4, B -
[18-1. The weight of an unfueled spacecraft is 28,500,000 newtons. The _ S
weight of its fuel and oxygen 1S 21,000,000 newtons. What.is the total - . R
i . weight that must be lifted by the thrust of the rocket engines? . : S - |
. . o - - . ) . . .- . : - ' 4
. *[O03%-2. A rocket is resting on its launch pad. If ‘the upward thrust of B ¥ fi
" < its engines werc equal to the downward force on the rocket, would the =~ . - s B
| rocket rise off the launth pad? Explain your answer.- ' A T ! B
-~ -, . - : . _ . . . N R
¢ t_\“ . Do . . . Lo N \_"-_ 1;‘;
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'[J3-5. Use the diagram and information on the next page to answer,

“the questions that follow. The drop patterns were obtained from an . .
‘experiment with a water-drop cart. The arrows indicate the direction .
in which the cart was moving. | LT Lo

-1 L B ML el I L S0 B . .o (,,‘_e-

[]3-3. Use the diagram and information below to answer the questions
that follow. The drop patterns shown below were obtained from an
experiment with a water-clock cart. The arrows indicate the direction

in which the cart was moving. . \ -
—
Y 'Y ° ° Y 'Y Y ° Y °
—
® ® ® ° ° e e o o o o0
° ° Y ° - ° °

a. Which pattern indicates an increasing speed for the cart?

%
I3

b. Which pattern indicates a decreasing speed for the cart?

c. Which pattern indicates a constant speed for the cart?

d. What is the average distance in millimeters between the drops in
pattern G? ~

<

k3

e. Which pattern indicates that the cart is being pushed or pulled
by a constant unbalanced force acting in the same direction as
_the cart is traVeling? - o8

©

- . PR . . |

[:]3-4 If an unbalanced force, in the direction of mgtion, is continu- -

ously applied to a rocket in sp hat happens to the speed -
of the rocket? - R & B :

rs




oo : Aes o ©®© o - @ °

o’ The student who performed the experiment exerted the same '
unbalanced force of 0.2 newton during each run. However, he did

change the mass of the cart between runs. He forgot to write down
which mass was which. During which run was the mass larger?
- »

-—— b Explain your answer to part 8. -

.

_— If you did any excursnons for this chaplcr cnrclc or wnte their numbers
S here

' . .
. e . - 3

~J \

R E]4-1 Four balls of different masses are cqually distant from the earth
TR _ Balls A and B are((allowcd to fall freely to the earth. Balls C and D

sh()wn below

W \\ . 7 -

kg 0.85kg 05kg

.are projected sndeways wnth equal specds The path of each ball is -

T

——
Sat s’

o

oY v, LA D st

R AN

. SELF-EVALUATION 4

s
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a. If all the balls were released or projected at the same time, which

ball(s) would hit the ground first? o
J . &

o " - b. Explain your answer.

s

- c. Which bal_l(s')'-._}vould travel farthel? . Ky

A,
N

\ oot o
MY

.~ a

d. Explain your answer. "~

TN

[4-2. Thc graph below shows the change in air fncuonal drag on a \
rocket as its altitude increases. : '

£
-8

| | R Y S | S “ S -
) . S Mg gnkm o I

ey

& Why does the air frictional drag increase so rapldly during the
| first 16 km? §. o R IR

.
.

LA
T n g ; T g oo
1 A "
N
N : A
\ o . S

T . b Thc drag forcc on thc rocke%:eachcs a maximum ata pomt c_allcd -
N max—Q Whlch point (1, 2,°0r 3) on the graph is max-Q? - '

4 TR ' — e

M O R g e N S LY N T T T
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A Lo \q, s :?%;? St ‘ - S P TR .. TR : P T h,u £ ¥
c. At which point (1, 2, or 3) is the speed of the rocket greatest?
) ~ U
N ' o ' g
| d. Why does the drag force decrease so rapidly after the first 16 km? oy
‘ . 1}
; » “ ’ N - e S PO I"'-\:,_ i
. ~ []4-3. Many of the satellites that have been put into orbit recently have ek
‘been for the purpose of sending back pictures of the carth’s surface. ;}"
Most of these. satellites have been put in orbits about 160 km above )
the earth’s surface. Since the pictures would be sharper and show more 3o
detail if they were taken from a lower orbit, why don’t they put these 2
. satellites in orbits about 40 km above the surface?. | W
\; . L i ' ”.:;
. . / : _'v';.- X -".
i ; "/.‘ o 4“:%
A b L
‘ ] \ N
E Dv What is meant by the period of a satellite? o
&) : , . T
"‘:J'.‘_ 0 )
.- Use the information on page 36 to answer questions 4-5 through 4-7. _
_ Assume that there is a planet called Hercules in our solar system. " !
_Hercules is similar to the planet Earth except Hercules has a-yadius W _
o .. -0f 2,000 km while. Earth’s radius is 6,400 km. The following data have : . o
s L. 'been ’ob___t_ggned;aboug Hercules. * - S e . 35
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'[)4-5. Using the data above and the grid on page 37, plot a graph of
* the weight of the object as a function of its distance from
of Hercules as measured in Hercules. radii.

N : ’ .
[]4-6. At what distance from the center of Hercules does an object’s
weight become } of its weight at the surface? '

. | .

Distance from the Centen
of Hercules 1n
Hercules radn (x)

Waipht of Object
That Exerts a 200-N
Force at Surl':\ci;'n N)

\
| 200
2 50
3 22
&
4 12.6
5 8
.. \
R l_
6 5.6 /' ]
7 4
8 32 .
r——— et At 9 2'\4

"

Fl
L]

v

4.

the center '

[)4-7. An object that is located at 5 radii-has what fraction of the weight
of the same object on the surface of Hercules.

RS L .

“
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[4-8. Two satellites of equal mass are ‘orbiting the carth. The radius
of the orbit of satellite A is twice that of satellite B.
a. Is the period of satellite A less than, greater than, or equal to the
period of satellite B?

o

- b. s the gravitational pull of the carth on satellite A less than, greater
than, or equal to the gravitational pull of the earth on satellite
B? )

()4-9, The diagram below shows the path of a rocket that was launched
and point L and injected into orbit at point . ‘ '

N . -

——

- Was the speed of the rocket wheh it was injected into orbit less than,
equal to, slightly greater than, or much greater thai the speed necessary
to put the sateilite into a circular orbit around the carth? | .

a
Bl

L quo. "A:t'the ESurfz'!cc of Hercules, an'ro.bjcct falls 'l_.6 m in the first.
~ second after its launch. For every 2.5 km of distance, Hercules curves

| \_' ~ downward 1.6 m at the surface. Use this information and the diagram

+

" on the next page to answer the questions that follow.

B

\

e

P S p
T~ s
[
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o 1\ " N, ) . . ! o :/ 2 ) TL‘ - R
: \.!ﬂmﬂz'éh‘.‘.??\:&
. ¢ N xﬁ }
! \\ p
. ” ° T , - .
\ ¢ : 25 km / ;
| / |
R 3 . oy / , !
- ) Launch platform 1.6m 3= FSTOAIT T TTTTTTTTTT RV -
) above surface ——— " R O TTeeeel ? Path of . ki
_ . e tom -
s
' 7
|
S e e _;_'i
; R !
N -
. .
el , w U
. ) - ) . . . Y g ) i \?%
8. What would be the orbiting speed for an object on Hercules? A : \ b
. ‘ E
\.\\1@% . . _ § ) v “i -+
" b. Ata height of 10,000 km above Hercules, would the orbiting speed .
be faster than, the same as, or slower than the speed at a height R
of 1.6 m? : - » | R 7
e . /B
o Sk

A i

:.. "object has?

’

[18-1. Most professional photographers prefer to take pictures in the .-
early morning or in the late afternoon. On the basis of your experiences -
while studying this chapter, explain why they prefer these times.

\

,@H._'What two variables affect the amount of energy that 'a moving

"If you did any excursions for this chapter, write their numbers here. ~ SELF-EVALUATION 5 L e

»

5
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((15-3. Use the diagram below, wpi(h shows fwo craterg formed in sand
by falling objects, to answer the” questions that follow.

a. Suppose the craters were formed by two steel balls that had the
same mass. Which crater was formed by the ball that had fallen

farther? .

s

. b. Suppose the two craters were formed by droppir{g balls of different

masses from the same height. Which crater was the one that would
_ have been formed by the heavier ball?’ ' -

- 3

[(J5-4. On the moon photo below, labe} the hills with a small h and

the craterd with a small c.

?
— e




" a. Which crater is older?

e o = o et i

b. Explain your answer.

_ ’ * :
| ' - :
N []5-8. What are two characteristics of impact craters that would help
. you distinguish them from other types of craters? RN

. ’ ..-\' ) - o
N o — - - 7 =

¢ . . - t o )

> . -

on the surface of the moon?
e )

. [15-7. What is a possiblé cause of the rays




/ ?
. /}.ﬂ

e
z -

s

o

[]6-1. Use the diagrém below, which shows a cross-sectional view
through two impact craters, to answer the questions that follow.

o : | .
crater was formed by the impact of an object that caused
. both the surface and the object to become molten when it hit? ~

a. Wh

b. Explain your answer.

[Js-2. What things would you look for in 'a-piqtutc of a crater if you
were asked to determine whether the crater was a cinder-cone,
" crater formed by a volcano or whether it was an impact crater?

Oe-3. Usg .thc photdéfaph to énéwcr the qu.c§t'ion_ that,'fdll(:)WS_.

24 ) < . . ' K ) e Lo
Y : o . : o T

#

e e Lo

A

[

e




R R L TR

S : "o

g

The photograph shows a ridge of rock on the surface of the moon. - :
What{is a possible cause of this bulge in the surface? K .

; K

!
H

v - If you did any excursions for this chapter, write their numbers here. SELF-EVALUATION 7
S : : : ™, :
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. 7-1. lfs/e/ the diagram'below, which shows the i)ositi‘nb of the earth,
R moon, zg/nd sun, to answer the questions that follow. ’ ' '
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| -"f" . D7-3 Why'doc,sn’t'a pcrsbn on 'th_c éartli évc,r see the far side of the

w

Check the picture below that best represents what the moon would look
like fo an observer on the earth. (The shaded part of the diagrams is
the dark part of the moon that the observer would not see clearly.)
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[37_-2.' On the diagram ‘of the moon shown below, draw an arrow to
~ point to the terminator. ' o ST
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SELE-BVALUATION 1 >

1-1.¢c. The height reachéd by the rockets. Remember that these are water rockets and you want
to compare their performance. )

1-2. No. They won't méasure the same héight because student A is holding his quadrant higher
than student B's. Since A and B are the same distance from the launch site but A's quadrant
is higher, he will most likely measurc a smaller angle. When A consults the Height Converter

Table he will then record a snfaller height. If the student who is launching the rocket sends it

off 5o that the flight is not straight up, no"one can predict aiy of the angles. If you aren't sure
about this, you should take a look at text pages 6 and 7 again. S

A )

. 1-8. & You should have found the height to be 433 m. Take another Iyok at the table if you

. bad problems. - _
" 'b. The calculated height should be about '19.25 m, which is the average of the two heights
« . of21.0 mand 17.5 m found by the two observers. If you stop to think about how you measured
the angles, you might agree that it would be pretty reasonable to round off the answer to
19.3m or even 19 m. '
©. As long as the rocket went straight, it is unlikely that you would ever get a sighting angle
of 90° unless you were standing right at the launching site. The rocket never gets high enough.
to give you the effect that it is directly overhead when you stand 25 m away from the launching
- site. : o . : C
@ Compare your answer with the answers that other students got. If your answer seems
to'be different from theirs, review text pages 7 and 8 and check your answer with your teacher.

1-4. The average of the height found by two or more obseryers generally gives a more reliable
measurement than that obtained by ‘a single observer. You'are assuming, of course, that all the
‘observers are equally reliable and have equally good eyesight. If all the observers are equally
unreliable and have equally bad eyesight, this technique is known as a pooling of ignurance.

- -1-3. &. Your answer should have included the amount of water you poured into the rocket and
the amount of air that you pumped in. You may also have included other variables, such as the’
“angle at which the rocket was launched. If you did not include the first two variables mentioned,
you should take another look at Problem Break I-1, o o

. Rocket B is the qne you should have chosen. If you picked the wrong one, you should
take another look at your dawa from Problem Break 1-1. Perhaps you might even want to try
" the vqﬂ@gl‘:_'oombinp':t‘ibns pictured Lt'o'm-ke sure. : o
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e __come up with an explanation as to W

the rocket does. Do tail fins help?

N

- . over text pages 23 and 24 again if you had a different gswlr. -

3-1 The:xﬁc ét’s 'th_tg‘st must be en(;ugﬁ, to lift

S F L M e A e o Sy

1-8. Your experimental design should have specified that you would use at least one liquid other
than water. You should have included the idea that you keep all the variables constant except
one. For example, you might vary the liquid that the rocket contains while keeping the number
of strokes on the air pump, the faunching angle, etc., constant. This idea of.changing only one
thing at a time is perhaps the most important thing to keep in mind when doing any experiment.
Here's something to think about: Since the same volume of two different liquids may have different
weights, should you keep the weight, or the volume, tonstant or does it matter? -

SELF-EVALUATION 2

2-1. As the air rushes out of the balloon in one direction, the balloon moves in the opposite
direction. If you have never tried this; you may want to try it out at home. Maybe you can even
hy the balloon does bt travel in a nice straight path like

..

2-2. b. increase. Take.anolﬁer look at Problem Break 2-2 if you missed this one. You might even

.want to try to devise an experiment that uses a liquid other than water to sec what happens
when you keep the rate of flow constant but change the mass of the liquid that.emerges from
the jet each second. ' ' B

'2-3."a. decrease. Think about wh__gt' would happen if the water emerged slower and slower from -

your water rocket. How much thrust would there be if the water stopped emerging? Take another
look at Problem Break 2-2 if you are still having diffculty, ' :

2-4. a. The force should be about 8 newtons. If you were off by a small amount, don't. worry

about,it. However, if your answer was smaller than 6 newtons or greater than 10 newtons, you .

- had better take another look at the graph. . & .

... b. To get a force of 30 newtons, you need a water flow of about 18 grams/10 soc, T

€. You should have. predicted a force of around 50 newtons. This process of extending the
‘curve to predict what will happen ‘is cailed “extrapolation:” It is useful but it can get you into
trouble. For €xample, guppose we tried to increase the water flow to 2§ grams/10 sec and found
“that the ‘pressure broke the plastic nozzle. Our prediction_of 50 newtons would be all wrong.

2-8. The water rocket that is launched on land will have a much greater thrust. Your work on
Problem.Break 2-3 should have ‘shown you that as you increase the pressure outside the nozue,
thé thrust decreasés. The pressure outside reduces the amount of mass ejected/10 sec and the
= speed at which.it is ejected: At the bottom of the ocean the pressure outside the rocket would

1

- be so great that it would be unlikely for any water to be ejected from the rocket at all: If you
" had difficulty with this question, 'read o¥er, Problem Break 2-3 again and check your data.
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3-2. No. The rocket would not ift off unless there was an upward unbalanced for{ll acung on
it. If the thrust of the engines J\N equaled the weight of the rocket. the torces would be balanced,
and the rocket would not move ‘The thing to remember 1 lh.\l unless an snbalanced force acts

on an objcu it moves with a constant speed {which nught be a speed of zero) m a straight hine.
you had problems with this, do Acuvities 3-1 to 3-3 agan and read over page 26.

3-3. & Pattern C shows an increasing speed. The drops are getting farther and farther apart.

B. Pattern B indicates n decreasing speed. As the cart travels along, the dmps are getting
closer and@ closcr together. i

c. Pattern A indicates that the cart is traveling at a constant speed. The cart is traveling
the same distange between cach drop.

d. The averygge distance between drops is 18 mm. This is the average of measurements of
5,711, 15,721, 28, and 31 mm. 1f vour measurements do not agree. make- sure that you measufed
from the center of one dot 1o the center of the next dot.

®. Pattern C indicates a cart that is being pushed or pulicd by a constant unbalanced force.
If you chose pattern B, you were almost night. In pattern B there 15 a constant unbalanced force,
but this time it is acting in the opposite direction of the motion of the cart. If you had difficulty
with these questions, you should take another look at your data from Activities 3-4 to 39. You
might read over pages 27 to 30 in the text as well. )

3-4. As long as there is an unbalanced force acting in the same direction the rocket is traveling,

" the speed of the rocket will increase.

3-8. 2. The mass was larger for run A. If you look at the dot patterns for the two runs
can sce that the dots are closer together in run A, which 'means that the speed is not mcrcas§
as rapidly.

b. Your explanation should include the idea that since the spccd of the cart 15 not increasing
as rapidly during run A as durmg run B, even though the same force is acting, the mass must
be larger during run A. Try Activity 3-10 again if your answer did not include the tdeas suggested
abaqve.

,

v

SELF-EVALUATION 4 ' ' %

4-1. a All the balls will hit the ground at the same time.
b. Your answer should indicate that the time of fall is determined only by the vertical distance

. fmm}ﬁhc ground and nor by the mass of_the object or its horizontal speed. Try Activities 4-1

5

to 4-7 again if you had difficulty with this question.
‘c. Balls C and D will travel farthest.
d. Since C and D have a horizoutal speed when they start to fall, the path they travel is
longer than the paths of A and B. Remember they travel farther but it takes them the same amount
of time because their speed is faster.

e

4-2, a. During the first 16 km the rocket is plckmg up speed quite mpldly and since the air friction
depends on the speed, the air frictional drag increases qmlc rapidly. Read over page 44 in the
text for a more complete explanation.

b. Point 2 is max-Q. At point 2 the drag reaches its pcdk and this means this must bc the

* point of max-Q.

¢. The rocket is traveling most rapidly at point 3. Rcmcmbcr that a large rocket's spccd
increases steadily as it climbs through the atmosphere.
. d. As you get higher and higher jn the atmosphere, the air gets lhmncr and thinner. This
means that there are)fewer air pdn\plcs to rub against the rocket surface to produce air friction.

4-3. You may have had to think about this question a little. It sounds like a nice idea, doesn’t
it? The problem of course is that the air friction at 40 kin would be too large and the satellite
would slow down and rclum to the carth’s surfacc

4-4. Thc period of a satellite is the amount of llmc required for a satellite to make one complete
orbit. For satellit¢s in parking orbit, the period is about 88 minutes. You might take another look
. &t page 48 if you didn’t rcmcmbcr the answer (o this qucsllon .

0-5 The graph is shown on the next pagc
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4-8. When an objectis at 2 radu, its weghtas | lh_:n of a sumilar object on the surface of Hercules
You should have beén lovking for the distance where the object’s weight was 200 N X h =
50 N. Read over page 47 agisn if you mussed this question.

4-7. At 5 radii tts weight will be A of what it would be at the surface. Take a look at your graph.
‘The object weighs 200 N at the surface. Out at 5 radii the same object has 2 weight of 8 N,
Thus its weight is ofly, or A, as large as 1t would be at the surface.

4-8. . The period of satellite A 1s greater than the period of satellite B. If you had difficulty
with this question, take another look at pages 48 and 49.

b. The gravitational pull on satellite Aas less than the pull on satelite B. Take another look
“at the graph you drew for question 4-51f you had problems answenng this question.

4-9. Slightly greater than. Take a second look at the possible paths of a satellite shown on text
pages 50 and 51 if you missed this one.

4-10. a. The orbiting spced at the surface would be 2.5 km/sec. This s stmilar to the calculation
shown on text pages 41 and 42.

B. The orbiting speed would be slower. Remember that the farther it is above the surface,
the slower the satellite has to travel.

SELF-EVALUATION 5

8-1. They prefer these times because the longer shadows cast by the sdn in the carly morning
or late afternoon reveal more detail and texture 1 surfaces than the short shadows cast around
noon. If you take photos, this is something to keep m mind and try out. If you missed this question,
you should try Activities 5-7 and 5-8 again,

8-2. You should have indicated that the mass and the speed affect the energy of a moving object.

8-3. ». Crater B was formed by the steel ball that had fallen farther. Try Activity 5-6 again if

you had problems answening this question.
b. Crater B was formed by the heavier mass. You should review your data for Activity 5-5

if you had difficulty answering this question.

$-4. The diagram below shows the relative positions of the hills and craters.

I S




5-5. a. You should have identified crater B as bamg the older crater.
b. You should have noticed that crater A scemn to cut into crater B at the necarest point
. and that ciater B contains debris that was thrown out of crater A when it was formed. Also,
the edges of crater A are sharper than those of crater 8.

: §-6. Your answer may have cluded such charnctensties as 2 bowl-shaped crater with its floor.,

on the surroundmg landscape.

5-7. Your answer should mnclude the sdea that the falling object ejected some of the lighter material
from bclow the surface of the moon and splashed 1t across the darker materinl of the surface.
- Yon may have also mennoned that the surface may have been darkened by radiation from the
sun. Review Activities S-11 throngh 5-1 in your text il you had difficulty with this question.

SELF-EVALUATION & . ~

o
9 6-1. a. Crater B was formed by an ob)cu that caused both the surface and the object to become
. molten when it hit.

b. Your answer should have included the idea that the central peak of crater B was formed
by an inflow of matenal dunng the later part of the nnpnu. Review pages 79 through 81 in the
text if you are unsure of your answer.

-

6-2. You should have looked for such things as a bowl-shaped (impact) or cone-shaped (volcanic)
crater, the floor of the crater below level at the surrounding ground (impact) or above the level
of the surroundings (volcanic), and evidence of a lava flow (volcanic) or widely scattered ‘cjocta

{impact).

6-3. Onc possible cause might be an underground flow of magma that would have lifted the
surface rock. A large flow might have caused a large ‘enough bulge to produce a mountain range.
Review text pages 85 through 87. N

: _ _ SHLF-EVALUATION 7 . -

_ 7-1. You would see the moon as in diagram B. If you had difficulty visualizing the situation,
- you may want to set up ‘your model of the carth-moon-sun system as you did for Activity 7-3
and scc what it looks like.

. 7-2. The diagram below shows the position of the terminator.

Terminator

Check over text page 95 if you forgot what the terminator was.

7-3. Your answer should have included the idea that the moon rotates on its axns in the same
amount of time that it takes to make one revolution around the earth. As a result the same side
of the moon always faces the carth and we can never sce the far side. See text page 97.
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a httle below the level of the surrounding fand, a round shape with a 1ased rim, and ejecta scattered .




My Progress -

Keep track of yoﬁr progress in the course, by plotting the percent
correct for each Self Evaluation as you complete it.

Number correct 'S¢ 100

Percent correct = -
Number of questions

To find how you are doing, draw lines connecting these points. After
you’ve tested yourself on all chapters,you may want to draw a best-fit
line. But in the meantime, unless you always get the same percent
correct, your graph will look like a series of mountain peaks.
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