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INTRODUCTION.

The purpose of this publication, entitled a Descriptive List of
Elementary Erercizses in Physics, ia explained by the following state-
ment, moenl.lj' adopted as & definition of the requirement in element-
ary experimental physies for admission to Harverd College and the
Lawrence Scientific School :

“ A course of study dealing with the leading elementary facta and
prineiples of physics, with gnantitative laboratory work by the popil.

The instruction given in thie course should inclode guoalitative
lecture-room experiments, and should direet especial attention to the
illugtrations and applicationa of pbyseical laws to be found in every-
day life. The candidate will be required to pres a written examina-
tion, the main object of which will be to determine how muoeh he
has profited by such instruction. This examination may ineclode
numerical problems. It will contain more gquestions than sny one
candidate is expected to answer, in order to make allowanes for s
congiderable diversity of instroction in different schools.

The pupil’s laboratory work should give practice in the observa-
tion and explanation of physical phenomens, some familiarity with
methods of messurement and gome training of the hand and the eye
In the direction of precision and skill. It shonld also be regarded
ag g means of fixing in the mind of the pupil & considerabls variety
of facta and principles. The candidate will be required to pass &
laboratory examination, the main object of which will be to deter-
mine how much be has profited by such a laborstory course.

The candidate must name as the basis for his laberatory examina-
tion at least thirty-five exercices selected from a list of about sixty
described in a publication issned by the University under the title,
“ Deacriptive List of Elementary Exerciees in Physice,” In this
list the divisions are mechanics (including hydrostatics), light, heat,
sound, and eleetricity (with magnetism), At least ten of the exer-
cises selected must be in mechanics. Any one of the foar other
divisions may he omitted altogether, but each of the three remaining
divisions must be represented by at leaat three exercises,
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The candidate will be required to present a note-book in which he
bas recorded the steps and the results of his laboratory exercises,
and this note-book must bear the endorsement of his teacher, certi-
fying that the notes are & true record of the pupil’s work. It shonld
contain an index of the exercises which it describes. These exer-
cisce need not be the same as those upon which the candidate
presents himeelf for the laboratory examination, but sbould be
equivalent to the latter in amount and grade of quantitative worlk.

The note-book is required aes proof that the candidate has formed
the habit of keeping a full and intellizent record of laboratory work
through an extended eouree of experiments, and that his work has
been of such a character a8 {0 raise s presumption in favor of his
preparation for the czamination, Bot mmuch greater weight will he
given to the lshoratory examination than to the note-book in deter-
mining the candidate’s attainments in physies. Ezperience has
ehown that popils can make the original record of their observa-
tivns entirely presentable, so that copying will be unnecessary,
and they shonld in gencral be reqaired to do so.

This course, if taken in the last year of the candidate’s prepars-
tion, is expected to ocenpy in laboratory: work, recitations, and
lectores, five of the ordinary school periods, about fifty minuates in
length, per week for the whole year. With few exeopiions exer-
cises like those in the Deseriptive List already mentioned can bha
performed in a single school period, but for satisfaclory resolts it
will often be necessary to repeat an exercise. Two periods per
week for the year should be suofficient for the laboratory work
proper. If the course is beguo much esrlier than (he last year
of the candidate’s preparation, as it may well be, it will require
more time. "

The requirement described in the preceding guotation differs from
the correspouding reguirement that has existed at Harvard in several
important particulars. The new requirement, as compared with the
old one,

(1) includes more gualitative and deseriptive work,

{2) includes less laboratory work on the part of the pupil,

{3} puts the note-book requirement on a somewhat different basis,

{4) in general, removes from the work of the pupil and of the
teacher restrictions which no longer appear necessary.
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A form of certificate, similar to the following, will be printed by
the College on slips suitable for placing in the note-books, and these
slips will be furnished on application to the College Secretary : —

This note-book coniains o frue record of the laboratory work of

written by himsell. The work was done under my supervision.

Signature of teaeher ... o

In determining both the substance and the form of the laboratory
record the stodent should ask, not so much what kind of o record the
Harvard examiners will reguire, but rather, what kind of a record
will he most serviceable for himself in mv'iewiug. He shonld 'kmp
the note-book in such a way that it will readily recall to his mind the
purposes, methods, and resulis of the several exercises per-
formed, The record should be well-ordered, plainly legible, and
eoncise. Simple drawings are the briefest and best descriptions of
' most apparatns. Long repetitions of directiona or descriptiona given
' elsewhere should be avoided.

The division of the work into a First Part snd & Second Part is
intended to facilitate and encourage beginning the sindy of physics
very early in the school course, Most of the exercises in the Firat
Part have proved to be quite within the power of boys fourteen or
fiftoen yoars old, The cost of apparatus for thosc exorcises is very
small, as the estimate on the following page will show.

A list of apparatus for the whole course hae been made with much
care and is given in the Appendix. Well-known manufacturera®
in Boston and eleewhere will undertake to furnish everything at a
rensonable price and nearly everything at very short notice.

Many teachers and manufacturers, some of whom are mentioned
by name in the following pages, have contributed to the form of
the course or the form of the apparatus, sg these now appear. A
few acknowledgmente previously made it has seemed unnecessary to
repaat.

* The Franklin Edncational Company, Harcourt Street, Boston, Mass.
The Enctt Company, 14 Ashburton Plece, Boston, Mags,
The Ziegler Company, 141 Franklin Street, Boston, Mass,
The Ritchie Company, Brookline, Mass.
The Olmsted Scientifie Company, 215 Wabash Avenue, Chicago.
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NOTE.

The following estimates of cost for apparatns and materials are
only approximate. It is hardly poseible to make an accurate esti-
mate, as pricea will vary from time to time and different dealera
may have somewhat different grades of apparatus. The cheapest is
not necessarily the beat to buy.

FOR ALL EXERCISES OF THE FIRST PART.

Apparatus for a Inboratory gectionof one . . . . . . $6.00
Apparatus for a laboratory section of dwelve . . . . . 7200
Tables for & Inboratory section of twelve . . . H0L00

Thmetahlesaerfea!ﬂnfurt.he&mandm

FOR ALL EXERCISES OF THE BECOND PART.
Apparetus for a laboratory sectionof one . . . . . . $90.00
Apparatus for & laboratory seotion of twelve . . . . . T730.00

FOR THIRTY-FIVE EXERCISES OF AVERAGE EXPENSE.

Apparatus for s Iaboratory section of twelve . . . . . $475.00
Tables for a laboratory section of twelve . . . . . . 50.00
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CONTENTS.

FIRST PART.
Preliminary Exercises.
[Recommended but not to be countsd,]
Meazaorement of a Streight Line . . i B 4
Lines of the Right Triangle and the Cm:iu e e e e

Ares of an Obligue Farallelogram . . .
Yolume of 2 Hectangular Body by Duplmemm uf er

MECHANICS AND HYDROSTATICS.

Weight of Unit Volume of a Bubstance . . .

Lifting Effect of Water upon a Body Entirely lmm.er.sed in [L
Bpocific Gravity of a Solid Body that will Bink in Water .
Bpecific Gravity of o Block of Wood by Use of a Sinker

Weight uf ‘Water Displaced by & Floating Body . . . .

Hpecific Grarity Ly Flotation Method .

Specific Gravity of & Liyuid : Two Methods

The Biraight Lever: First Class . . {

Centre of Gravity and Weight of a Laver G 4
Levers of the 8econd and Third Classes . . . . . .

. Force Exerted at the Fulerom of a Lever . . . . .

Errors of a Spring-Balanee . . . HE T R

. Parallelogrum of Forces .

Friction between Solid Dodies (an s laval} o e I8 W e
Coefficient of Friction {by sliding on incline) .

LIGHT.

Use of Rumford Photometer . . . . . . . . «
Images in & Plane Mirror . P
Images formed by a Convex G_flmtiri.uﬂ Hirmr i & s F
Images formed by a Concave Gyllndnca-l Mirror . . . .
Index of Refraction of Glase . . o B o

. Index of Refraction of Water . . . . . . .

Focal Length of a Converging Lens . . . . .
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Conjugate Focl of & Lens . PR
BhlpamlSlgamflRulImngaformedbyaIm P
Virtaal Image formed by o Lenw . . . . . TR

SECOND PART.
MECHANICS.

Breaking-Strength of & Wire . .

Comparison of Wires in Breaking Tﬂh

Elastlclty : Buretchlng . . .

Elasticity : Bending; Effect of Varnng I.ond .
Elasticity : Bending; Effect of Varying Dimensions .
Elasticity : Twisting . . -
Bpecific Gravity of 4 Liquid by Ba.luneinx Cnlumm -
Compressibility of Air: Boyle'sLaw . . . . . .
Denaity of Air . . T

Four Forcea at Rlght Augha I.n Ona ]':‘lu.ne

Comparison of Masses by Acceleration-Test

Action and Heaction : Elastie Collision i vr e
Elsstic Collivion Continued ; Inelastic Collision . .

HEAT.
Tuﬁq:l[ermq'lﬁam.......‘

. Litear Expatimion of s S8elid . . .
. Increase of Prossure of a Gas Heated nr. Gan.ums T’olume

Increase of Volume of a (3as Heated at Constaot Fressure .
Bpecific Heat of a Bolid

. Latent Heat of Melting . . . . . . . . . .

Determination of the Dew-Poln¢ . . . . - . . .
Latent Heat of Vaporization . . . . . . . . . .

BOUND.

Velogity of Sound in Open Afr . . . . . . . . . .,
Woave-Length of Somnd . . PRI
Mumber of Vibrations of o Tuumg-ka S

ELECTRICITY AND MAGNETISM.

Lines of Force near a Bar Magnet . . . . . . . . .
Btudy of a Single-Fluid Galvanic Cell . . . . . , .
Biudy of 8 Two-Fluid Gulvante Cell . . ., . . . . .
Lines of Force about a Gelvanoscope., . .

HResistanee of Wires by Substitution: Various Lea;ﬂu
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