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PREFACE,

v e ———

Tre aim of thess Exercises in to render assistance to the gemeral
teacher in preparing for hia daily work ; to the inexperienced teacher,
by suggesting the turn which his instruction should take; to the pupil,
by emabling him to make o careful self-examinaticn of his attain-
ments. He who interprets the last statement as belng an encoursge-
ment to cramming, must, to be consistent, object to all guestions,
whether oral or written, whether by teachers or by authors. By plae-
ing copies in the handa of his pupile after the different branches of
physies have heen thoroughly diseussed in the laboratory apd elass-
room, noting such gquestions sa he would have them ponder, and
encouraging them to extend their information beyond the limits of
their preseribed text-book, the author expests these Exerciees to
bacome a waluable auxiliary in his instruetion,

Inquiries have bieen pushed into the field of speculative science, so
that the pupil may eatch a glimpse of the future physics as descried
by Rowland, Thomson, Maxwall, and others; and a view of these
things, hurried theugh it be, will; it is hoped, awaken in him & desire
to peer more deeply into the mysteries of natmre.

The suthor hopes that errors in the following pages will be treated
with leniency; and, on the ground of being a much-amployed teacher,
begs to be exoused from enawering questions upon the subject-
matter, — the nsual penalty for preparing s book.
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INTRODUCTORY EXERCIBES.

1. What is the etfymological meaning of the term physies !

2, What is natural science ?

3. When does one's knowledge of science begin? * When he
can measure what ke s speakiog about, and express it in numbers.”
— Thomapn.

4. Towhom do we cwe all the great advances in knowladge? “To
those who endeavar to find how much there is of anything.” — Mazwell.

6. How do we measure & quantity? By Anding how many times
a certain definite quantity of the same kind as the quantity to be
mensured, called a anit, is contalned in the quantity to be measored,

6. How is o physical quantity expressed? By a phrase consisting
of two parts; viz, & numerissl aud a denominational, the latter being
the name of the thing of the same kind as the quantity to be expressed,
and of & certain magnitude agreed upon smong men 88 & standard
unit.

7. What is an hypothesis? A provisional assumplion of facts.

B. What iz a theory? It is an explanation of the hidden cause of
certain effects that wre evident to the senses

9. What is a body? Any limited portion of mutter.

10, Which of the following terma are applicable to aubstances, and
which to bodies of matter; viz, desk, rod, iron, wood, waber, lake,
tumbler of water, exayon, chalk, glass, tumbler, air, the air in the
room, iceberg, iee, earth, the earth ?

11. In what two ways may physics be tanght? Inductively and
deductively.

12. What is o natural law?  An expression of the relation between
certain physioal guantities, or of the order in which the cansez snd
offscts of natural phenomena follow one another.
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13. What is the kinetie theory of matber ¥ It assnmes thet all the
propertiss of matter are merely attributes of motion,

14, What is & phenomenon? A change resulting from the mutual
action of bodies

15. What name is given fo the process of ressoming by which,
having acquired facts by observation and experiment, we discover
how they are related; in other words, by which natural laws are dis-
covered ? Induction,

16. A tumbler when full of water ia eapable of recaiving many
tumblers full of certain gases. Te waber impenetrable? Explain.

17. Quontity of matier in & body is expressed briefly by what
word 7

18. A gram of waber ncoupies what apace ¥

18, The guantity of matter per unit of space i expressed by what
ward ¥

FORCE.

20. How do you know that fores exists ?

21. What is the physical couse of motion t

22, Ts n foree nlways doing something ?

23. What is the moat universal foree known ?

24, Is iriction a force? THee Daniell's Text-Book on the Prinei-
Ples of Physies, p. 182.]

25 What is weant by the statement that a force acts In a certain
direction, e.g. toward the north? Would there be any difference in
its effect om the budy whether the foree were a pulling or a pushing
force acting in the same dirsction ?

26. Bhow that force is but o partial aapect of a streas.

27. How is force messursd when it does not produce mefion?
Give an exnmple.

28. Criticise the Iﬂllo#lug statement 1 #The temdency of force is
generally to produce motion.”

20. What prevents the attractive force bat.waen the molecules of a
body from bringing them in contact with one ancther?

80. How does the tension of s string compare with the foree
applied at either end ?

81. If the force at each end is not the same, what will happen ¥



GRAVITATION. 3

32. Show that the tension of astring pulled with s foree of threa at
each end is three, and not six, as papposed by some,

33. Explain how attraction betwesn a drop of water and the end
of & finger, being insensible whon at & sensible distance, becomes at an
insensible distancs sufficient to support the drop.

4. Bo far as cohesion s concerned, Is it necessary to assams the
existence of any other force than that of gravity, or eny other law
than the Newlonian? No; so says Sir Willlam Thomson.

35. A string supports s weight of 4 Ibs. at ita lower end, & weight
of & lbs. above the first, and a welght of 5 lba sbove the second.
Find the tensiona of the three parts of the etring.

38. What effect doea an unbalanced force acting on & body always
prodaca?

87. Let an unbalanced force of 8 lba. act for five minutes on each
of two bodies, one having & mass of 10 Iba, the other & mass of 100
lbs. In which will it produce the greater change of momentum

38. Yon stand on the earth and hold an apple in your hand. Show
that as long as you hold the apple the gravitation stress betwesn the
apple and your hand can produce no change of momentom either in
the apple or the earth,

3¢. Bhow that as soon as you oease to support the apple an eqgual
shange of momentum will soour in both the apple and the earth,

40. A pun weighiog 20 tons i3 saspended by a cable s0 as to be
free to swing like & pendulum. A shell weighing 10 1bs. is projectad
from the gun, and ite maximom wveloeity is 800 yds. per second.
What is the maximum velocity of the gun’s rebound ?

41. A loaded block of wood weighing 100 lbs, is enspended so as
to swing frealy. A cannon-ball weighing 10 lbs. ie thrown into the
wood, causing the block to move with a velocity of 10 fi. per second.
Suppose that none of the mechanical energy of the ball is wasted in
heat, ete., what was the velocity of the ball? 1010 ft. per sec,

GRAVITATION.

42, Who discovered that heaviness in due bp action at a distance
between two portions of matter? Sir Tsaao Newton.
4%, What is the beat way of defining gravitation ? Let a stone drop
i .
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44. How does the force of gravity differ from other forces?

45. Distinguish betwoeen weight and maur,

48. Under what circumstsnees will the weight of a body vary,
though its mase remains the same ?

47. Biate some well-known phenomena which are positive evidenca
of gravitation stress between the sun and the earth.

48, State two things on which the weight of a body depends.

49. Is there any truth in the legend that Wewton was led to the
discovery of the laws of gravitation on seeing an apple fall from a tree
in his garden? Nothing could be farther from the trath.

80, If a body weighs 8 lba., does it follow that its mass is B Ibs. ?

51. Desoribe some form of dynamometer with which you are
scquainted, and state whether it is eapable of measuring & push o a

L.

Pu].'.'ﬂ. The streas, eallad gravity, between the sun and the earth at
different parta of the latber’s orbit is proportional to what?

5. Bhow the importance of distinguishing in physies between
mang and weight.

54, On what conditions wonld the force of gravity be the same on
all parta of the earth's surface §

§5. If a cmbleal vessel filled with water were placed at rest in a
hollow space at the centrs of gravity of the earth, and the veasel
should suddenly be annihilated, what would happen to the liguid ?

6. What is meant by_the staternent that a body weigha 10 Ths. 7

67. A body 4000 miles above the earth's surface waeighe 4 Iba.
what is ita mass ?

68. How many fold must the distance between the centers of
gravity of two bodiea ba inereased in order that the gravitation stress
batwesn them besome one-third ?

69. Show that if the earth’s density were doubled, the weight of
avery body on its surface would be donbled.

6. At what latitade bas a body ita greatest weight ut ses-level ¥

§1. Btate two reasons why the foree of gravity is greater in Mon-
treal than in New Orleans,

82, Give two reasons why waight varies with latituda.

63. “Why is the weight of a body at the equator lesa than the foree
of gravity at the same place!?

4. I you let drop at the same instant o Bcent nickel and a eir
ealar pisca of paper of the same diameter, which will reach the earth

L




