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I. Uniform Motion
and

Average Velocity
S SALSILT) it AL 8

1. A velocity of 60 mi. per hour is how many fect
per second 2 A 60 MLZHENE » AAERIETR o
it 1 WP =5280 0% 1 JI¥=3600

fe 020 gy gt iGN 88 1R

2 Express a volocity of 10 m. per minuto in con-
timeters per sccond. 4750 10 AL HRAFD A 827N
Wo13r=00 1 2OR =100 1%

" 39—65—(:90—==16.66 ---------- wovem WMEEDHIR 1S

16,66+ wsveers AN
3. A train travels 100 mi. in two and one half
hours, Calculate the average velocity in feet per se-
cond  — RICZ/MIEAEFFE M » SRAFICAERD 220830508118
FEPR . |
W1 Ml=5280 YR 1 shl}=3600 ¥

) mo><5280m ....... SN
2y 5% 3600 58.66 1t NMEEDZ RIS N
js 58\66 """" l"ya
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1. lhe sp(,ul of an clcc.tru. car averages 30 f( per
seccond,  How far will it travel in threo hours? |
Z2RION A 20 WR o [ ZNIFRIE T .

it 1 /NPy =3600 ¥
% 20x3600 x 3 = 216000 ft W) = Jpydlss s

p =BT R, 40—~—1’_L

L. A train whose length is 410 yd. has a velocity
of 4b mi. per hour. How long will it take the train to
pass completely over a bridge 100 ft. long?  —R¥i$s
440 {5 0 JINAR/DIR 45 WL s AHBIR 100 B 0 pEILZ L1505

T .
¥ 1 Mi=>5280 9} I =3
. 100-440x3 1420 71
W 58280 = 455280 ~ 1025 M
(% 21 ‘——ﬁ«)

6. A wheel 60 cm. in diameter revolves 600 times
per minute. Expross the speed Of a pointon its rim in
centimeters por second. —¥(LIIE 60 Z25; » fEEHE
i 600 K 2 IS — MRV HORINGT Rl =7l
e 2 72 =3,1410)

i X000 so0m AVRN MMEEGNES

5007 e, 3§, 157008 cim,
7. Assuming that the raums o,f thg carth is 40J0 mi.

and that it revolves on its axis,once in exactly 24 hr.,



’M }‘l!, 4 .f- l'_[ fx‘l ?’I-'{= 3
ascertain tho spee(l of a pomt at 1he cquator ﬂ’ii&l‘}l;'{,
R4S 4000 MU » 4if: 24 PRIAER— 0 BRI — .2
MOK o (R MM =22 247)

i 4000X 27 ~4000% 2% 3,146 _ 1040 5 1y

24 24
KM/ 10472 1t

Il. Uniformly Accelerated

Motion &)L i)

L. A train leaving a station has a constant acce.-
leration of o. 4 m/sec®. what will be its velocity at the
end of the tenth second? At the end of 16 second? — R
ORI ARV AED 0. 4 2R JEN 10 B 2R MINHT
i » QG 15 B 2O o

i ARZ v=at
PR LR =d4x10=4m MPYRR
FRIPAR LN =4x15=26m HARHAR

2. If the acceleration of an clectric car is uniform
and 2 ft./sec®,, in how many seconds will it accumulate
a velocity of 23 ft. per second? -~~iEHUZ 281548 1S4

B 2 92 o A BIRING 25 7

Sy
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3. How far wxll thc car in the above questlon niove
during the first 10 seconds? What will be its aver age
velocity during this interval of time ? 2310 10 fb
YT e (0% £ S R (B AL DA S RIS o e g R o ?
e AR A=l B AR =08
e iz JligE =1 x 2% 10 x 10=100 W
JeAisagg =-2"1% = 10 %
4, The accclemllon of a car is 5 m. [ sec?. . What
velocity will it acquire in going 100 m.?2 ;2 0
ISRV S 2V 1 4§ 100 ZYRUY o+ NP ?

MR d=dat g =28 st

at
% t—\l ;’1%-‘-951-6 324 f
JEM% = 6,324 x 5=31.62 m. (11 {2045\ nf
g v=1/ 2ad)
5. A body has uniformly accelerated motion. What
is its acceloration if it passes over 860 cm. in 20 scconds?.
S ’H"#"‘}*IJMU&:L‘IIJ v 34 20 FHINEEGH 300 2388 » QLMK
BT
it A d=3at® ui a=2C

= .2x300 _
W 20520 =L 5 cm.
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ﬂ.v A l)l(,yclo starts fmm rest at lhe top of a hlll 169
ft. long and has a uniform acceleration of 1 ft. per seo-
eonl. What will be its velocity at the foot of the hill ?
 PEEIIE L F A M 150 9R o LRSS SN S AR -
W AT T

wmOARAR (l"‘lul',(—-\’zd \’2/[59

\’300 C=217.32 ft

KRR v=at
AW = 2x17.32=34.64 ft (MR v=
v 2 ad i
7. A car was moving at the rate of 30 mi. per hour
when the brakes was applied. What was the rate of
retardation if the car can;e to rest in 10 seconds, the dec-

rease in velocity beipg uniform? —3ifii/hI¥iT 80 "_fﬂ ’
WIS BRI o S0 o D o RTINS » WA

T SRR AgASY at 30)(5280 4}_
ﬁ? 1R hjf’&‘_‘[}l&i\ }\a 2% 3600 2
14

I at=44 a= =44
l’& io YA
N e e 30x 5280
AE Y 30 WAL = S0 0
(1 N 179 NN IRTRUHE S S TR AN 5600 i)
8. A bicycle rider moving at the rate of 16 mi. per
hour applies the brake which brings him to rest in mov-
ing 12t ft. Assuming that the velocity decreases uni-



6 ‘M I 4 hﬂ B o

fo:mly, ﬁnd the accclcrntron -~A’-§t\lﬁr“h1’:j/l‘!l'ﬁr
15 SR o ARARLZ o AT 121 SRABANEY > BRALRIMSHAS o
W1

W serr =13 3280 f o op g

NK d=% at® at=22 121=}at® ., at?
=242 mﬁl~n=t

W A as=22--11==22 WHGRDHLME 2 1R
9. A fly wheel is set in motion with a uniform
acceleration of two revolutions per second per second. If
the diameter of the wheel is 650 cm., what is the linear
acceleration of a point on its rim? —JElRubEeImE
SRR R » WL 2ZWARIS 5o 2438 » A Lz
MR
W A= =i{=3.1416X50 cm
& TS~ 2k =2x% 3.1416 x 50 cm.=
314.16 ¥
10. What is the velocity of a bedy having uniform-
ly accelerated motion at the beginning of the t th second?
What is the average velocity during the t th sccond?
Show that the distance passed over during the t th se-
cond is } a (2t1). —HHKSUNMOIEIOR » ¢ ¢ B
Z AR o (R AU A0 (T » BRI
BRI 2 IS 3 a (2t—1).
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,.m (x) t 4/)4}1/, !ﬁull t u’r~£a,{\/,$.!1t
(t—1)

(2) fit mu,-mw-m;o.%-‘lft—igiﬂ*' =

.?_.a_tz.:.-.[.‘_ =:-Jj a (2 t—-l)

(3) 18 CAVIJBIRS 2 ipeas
Fat*—3a (t—1)'=}a (2t—1)

11, Apply the formula developed in the above
Exercise to the conditions given in Exer. I, and cal-
culate tho distance passed over by the train during the
fifth and the tenth second. WA _LMOUEEEZAFN » GLIVAY
~ W ORNTESN TRV B - FD R 2 BT »

WARIREAN Y a2 t—1)=d
WOTRIITT 2R =3 % (4% (2x5—1) =

1.8 m
WoOMTEHTYNE =i s 4x(2x10—1) =
3.8 m ‘

1ll. Simultaneous Motions
and Velocities.

] 0 22 SN S )
1. A train approaches Chicago with the velocity

of 30 km. per hour while a brakeman runs along tho tops
of the cars toward the rear at the rate of 5 km, per hour.



8 Trogo4% Mot it
1»{“0:\;.1';;!(113;Wn:t.i;:l.)r’i;(;nm;m app}o(u.h\m, Chicago? —
PPICREEITRA 7 o Ak /UG HEE 30 k. A7 U SR
WU > A /bIg 5 ks WG G2 DINTS 2 400G
W IRACEPICE A TILA LRl edee iR ade >
LN G2 IS 23408 T
30—5==25 km MM -1 JLA L

2 A boy is paddling'a canoe along a river in the

direction of the current, which has a velocity of 4 mi.
per hour; if there were no current, the canoe would
move 3.5 mi. per hour. How fast is tho canoe moving ?
~ FRANAMIA 1% — B AAE » VRGNS 4 P> FEFRRef Ay
AR/ 3.5 T 0 SLNRILAREDENT -
it et A SRR s
TOLABETE /NSNS 3.5-+4=7.5 1t
3. Suppose the boy in Exer. 2 should double his
effort and paddle upstream. FHow long would it take
him to go 10 mi.? R _ERGL 2T ICKTIAE » 3Yiin
T T 10 M ATURENT
i UMK ALA T xo MUBIATZ by S
10-+ (3.5 x 2—4) =33 /Iy
4. A ship is moving east at the ratoe of 15 mi. per
hour. If a person walks directly across the deck at the
rate of 4 mi. per hour, with what velocity will he
actually move ? —IFE{ i/ Ug 15 ML » — AR M6k
T 2 4ENE 4 MR PEATE TR 2 ST -



LY o g fx‘] fs’l 9

N (H )'l l F(ffll ‘Jl!flll"])d:' A JLHM r.é;:L’ !-
SHEAEI o
WS NTTS3M 2 3405 8 2 WIS 15 g
b. A boat is rowed with a velocity of 4 mi. per
hour, perpendicular to the current of a stream flowing 5
mi. per hour. Determine the direction of the motion and
the velocity of the boat, — K473 WA/ 4 Wit » YiL
GO 5 M2 K ARTRITIRAT o SR8 I 2 )i v
S .

- IR T A DR
Y & ’
g : W Y =
! VR =64
! (")
4 ; Jifi an 0 = &
|
; =8 0 =38°
oY 40’

6. A ship headed due east under a power that can
move it 12 mi. per hour enters an occan current whose
velocity is 4 mi. per hour souwth. If a person on deck
walks northeast with a velocity of 3 mi. per hour, what
is his actual velocity 2 —fRWUEGE 2 A7 240 s F
12 WEAREMCD o TEEARAIE 4 w0 Wi 2 RN - A
MCIBAT 2 /IS Z RS 3 W o RINEETR L MR
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(VI (A N O o1
P ¥ (1§74 A
MO AC==12.64

AV =1/160+9-+2 % 12,64 % 3 cos (180°~116",5)
=4/ 202.82 =14.2 mi per hour
7. A bolloon is driven in a direction cast by 80°
north, How rapidly is it drifting north if its velocity is
20 mi. per hour?  —4TRYC 30° {ALINAT 2 BeIEE )N A7
/NI 20 BRLRSAG g 2 8T

. o ARPIE GG 2 SRR

e 9 x
=

\

\

% §%=cos 60°

L
20 ) !‘ x=220 cos 60°=20

X ye=10 1

8. A body moves down an inclined plane fm. in
length, If the angle between the incline and a horizen-
tal planc is 60°, what are the horizontal and vertical
components of its motion? —YHNIMNE b AT,
BANRYGIITIR 60° 259 » EN 2 ARSI 2 M 05 18
fij ?



K f‘ll ’f’.’ R fﬁ’l ‘M 11

AR Z 20500018 x
TGl 2 M0 v

=2c08 60° x=5 X }=2,5m, j

-=8in 30° y=5x ‘/3— =24,33m.

m‘< Wi %

9. How rapidly is a bird approaching the cquator
when flying due southeast at the rate of 20 mi. per hour?

~ KRG » fk/1ig 20 1> IIGRIIILL SOREHT 2
. )& it ARFIBIGR 2

Y x
. -2 =cos 45°

X T
: x==20 X V—Z—=
i

14.1 mi.

\% ST T

IV FORCE )

1. A 4 gram-rifle ball leaves a gun with a speed of

21,000 cm. per second. Compute its momentum. —¥i

ZARUL CHEIRAFEY 20,000 em. RRTFIGHTIAL »
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({1 % LU} 5n =1 X 20000 ==20000 C. G. S. ¥Lo1
2, Which has the larger mom:ntom a man weigh-
ing 151 b, walking 10 ft per sccond, or 4 boy weighing
60 b, and running 26 ft, per second 7 — AS5[t 150 i} 7 44
AR 5 50T 6o Hij o FEIBIN 25 W3 STk
Ao
7 AZE k=150 % 10=1500 I, I". S. {i{
ez dk= 60x25=1500 F. P. S. Y{i{.
WM o

3. Which has the greater momentom, a man weigh-
ing 160 lb. in a railyway coach moving 80 mi. per hour,
or a 2-ton stone moving 3 ft. per second? — AT 160 1}
VIRKHGEIRAG IS 30 WL 5 A0l 2 Y0 FpfbiT 3 R 5
TR 23K .

1t ACZIE k== 160 x 30 x 5280-+3600=7040
F. PSR
AiZ 58wk =2 x 2000 x 3 = 12000
F. P, S, ¥ify
i 2K -

4, What force acting for 10 seconds upon a mass
of 200 g. will produce a velocity of 5 cm. [ sec.? —3J)
FHAT 200 . ZPAREIEHES) 10 4D » AEEYHOE 5 cm. JE
AT

M S =200% 10x 5=10000 C. G. S. Wi{L

8., A body whose mass is 20 g. is given an accele-

ration of 15 cm. [ sec.* What is the required force? —

il 20 &, SFFVIMK IR 1T 45 con. FUHET o
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B AR f=ma J) =20 % 45=2900 C.G.S. ¥l{i.

5, What acceleration will be given to a mass of 25
g. by a constant force of 5J0 dynes? Over what dis-
tanco will the body moave in 6 seconds if the force con-
tinues to act? R 25 g. $E MR 1L 500 dynes 21 .
ACIEACH 1 pLE 5 FUIEEHIAT » UG 2 i
2 R

it AR f=ma a=f-+in=500+25==20
cm. [ sec?,
A AR d=}at’=} x 20 x 5 x 5=250 cm.

7. 1f the force given in Exer. 6 ceases to act at the
cnd of the bth sccond, how far will the body move
during the next & scconds? (¢ [NlZ ) NS TR 24
L R N » BT

Bt AR ve=at JRISTUD R 23 =20 % 5
=100 ¢ [ sec.
3L ARPGUEN— 2B AN d=vt AL 5 B
KG&§F 100 % 5==500 cm.

8. An eclastic ball of clay whose mass is 200 g. has
a velocity of 23 cm. [ sec. when it collides with asimilar
ball at rest whose mass is 50 g. ind the velocity after
collision. A2 PE3R— 7 LRI 200 g. QL INAFY
25 crive Wi gk ZERIR 50 w8 MR » RIS 2 M

Wt AN IR A =200 X 25 C.G.S.
SR -
RIS R AT AU DS, » i
BTS2 2
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T AAEHRIRAR, f=myv v=200x 25 (200
-4+ 50)==20 cm. [ scc.

9. A projectile weighing 100 lb. is fired with a
velocity of 1200 ft. per second from a gun weighing 8 T,
Iind the velocity with which the gun starts to move
back ward. (URZH 2 fly =30 /AMUERBN 0 2680
¥r1200 WU 2 FRGRPLHATRZ SHOK -

1 Mk =100 1200 F. P. S. ¥{ifir
)31 2 548 i =100 % 120048 X 2000 =7,51}

V. EQUILIBRANT AND
RESULTANT ZiidJ)

1. Find the magnitude and the direction of the
resultant of two forces, 3 Ib. acting north and 4tb. acting
west, applied at the samo point. —JJ =L » —
Wit 2 [REIR—S 2 SRR T2 BTN T1 2 TP ) -
Ik i AEJF AN i
el zii=
VA+3E= /25

3 =5 W Jili tun
0 =% =75

0==36° 53’
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2. A ball is actcd upon sunultancously by l\vo
forces, one of 10 kg. directed upward, the other of 25
kg, dirccted east along a horizontal line. Find the
resultant in both magnitude and direction. =2/l 10
kg. iyl r —3K 25 kg [l o [URBHR—IRINIME » sRAG S
71277 L .

-~ et am A e e e e e e

WA JrJi G

|
/0 1 e A ) 2=
o : V25" 410%= /725
24 =26.92 kg.
Jifg tan =22 =4 p=21° 49’

25
8, The angle between a force of 50 dynes and one
of 80 dynes is 6)°. Find the resultant and the equili-
brant in both magnitude and direction. ~—+JJ 50 dyne, —
71 30 dyne, J& 60° i RGRICA TN B i S22 AW i o
W ACATI LT RSN AR .
Nzdimiezip ezt e - - - 2
=y/30%-+50 -+ 2 X 30 X 50 x cos
60° 0
=1/4900=70 dyne ({RE& (S '5‘

SO ) dERE 2k
yhi==70dyne. ‘Jifijsin 9=30x

3
%X,IB"’—"E‘ g=12° 22’ 30
60°—g=47° 38’
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4 The angle between wwo cequal forces of 40 tb,
cach is 120° Tind the resultant. 214445 40 W 1 1%
120° 290 2 sRAEARTS «
wWoAeadrzie=

/2% 40" =2 % 40" X }

=40 i} (IRBESSLN

ZAOIEREAENR)

4o
5, A boat is pulled by two ropes making an angle
of 80", If one force is 10 1b. and the other 20 tb., what
is the resultant ¢ =#Hli% 30° i » dr—ir» —J1 10 4 2
~71 20 Wi RICA Ty »

29 y

- 3P
.-éif:/tf?

1 AUA TSGR TR TG AR SEE
==1/10% +20% -+ 2 X 10 X 20 cos 30° =25.42 |ij}
6. A weight is suspended by two cords applied at

the same point and each making an angle of 80° with a
vertical line. If the tension in cach is 25 1b., what is
the weight supported?  ZHRIE—Tt * [AIFEA—2Y » M
RHR—TEHCRIR 30° f9 » BEICTI#48 25 B » AR
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/IN e AT 2R w o oI

/D .
/’ \\ W20 T IR
7 \
J N M we=1/25% 125" 1 2 % 25 % 25205600
'%\ o) ==43.3 1) ({R#S (TN A0 25200)

25\ g

W

Vi. PARALLEL FORCES

743 )

1. A wuiform bar of wood weighing 12 kg. is 120
cm. long: two hooks are placed on oppsite sides of the
center at distances of 40 cm. and 20 cn. respectively.
What forces applied to the hooks will support the bar?
—¥) AT 12 ke. §& 120 cm. A7 B PG Z R B0
i 4o e — s 20 em. B BATEETT AT SCRRBRAT o
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) N i 40
20 "o —r

MW=12—x

(AN
)] Kg IRIBFF AN 20

x=40
(12—x)
20 x=480—40 x A12—x=12—8=4 kg.
60 x=480 x=8 kg.

2. In order to support the bar in Exer. 1. what
forces applied at points respectively 46 cm. and 15 cm.
from the enls of the bar will be required?  [LRi.2 ¥4%
TRV Zc8d 15 em. JEATSH 45 cm. 2 U510
fit B R A

Mtidi=x 1) R N

A AN = 52 PR
—X é:s:wﬂm = N -

{RABRE7 )1 5E0 8y r}r yy

45 x=15(12— .~

x) 45 x=180— "

15 x _: K
60 x=180 " 3
x=3 kg 12—x=9 k.
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3. A beam of uniform size if is 60 ft. long and
weighs 800 1b.; a man at ony end supports 200 b, Find
the magnitude and point of application of tho other
required force. —KFIEHIA%) » J& 6o YT » ¢ 800 Tj » ——
ARS—I A0 200 {5 « WORUANGE 2 RAG LT

oW BTIAEMBANGRTZR

40 =800—200 == 600 Tilii

e e Rt x, (R
Koo~ 4‘; == LN 600 x==200

Y %30 x=10WR
00
50043

7

4. Two parallel forces of 80 g. and 70 g. arc
appliod at the ends of a bar 1 m, long. ~ Find what weight
will be supported and its location on the bar, neglecting
the weight of the bar itself. ZZR¥iJI—2% 30 g. —1%
70 g JIME U m 2R 2N SR SARR 2 JLJNisE
ZARHET o WOR BTN HHEZN
fit 3J11% 30470

=100 ¢ M AL
70 g Zyex () PER ‘
B 30 gzsii=1 < 2
—x N
% 70 x=30(1—x) ! T E
70x =30—30x 0 70
100X =30 3 3 I g

3 7
X =-—m I=Xx=--—-m
10 10
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. A boy and a man are carrying a weight of 150
1b. on a bar 10 ft, in length. If the forces are applied
at the ends of the bary, where must the load bo placed in
ordor that the boy may have to carry only 60 ib ¢  ~+3f
U AJIE 10 082 4 0 (43R 150 6+ B WRIEHIS » GRl
SLIC LA 50 o 7 e O (w2

10 VR i RMLIR

U2 50 EIA
S NN KGR 100
£ Z) IR
350 100 WS x W

)6% ,5% WATS 10

% Sox=2100 (10—X) 50x==1000—100x

1505=1000 x=63"W 10—x=3 3R
6, Draw a diagram showirg a method for attaching
three horses to a load so that they must pull equally.

A TONRARAE = o 2 36T A B U6

VA LARERE g
TRATRORG 2 8%
Priise + — MR
LR} B18S:DS
SRS o fuJk
HOAE T Fi323 »

g‘;"'”""/L

s
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Vil. RESOLUTION OF FORCES

N 255§

1. If the force represented by the line AB, Fig. A,
is 1000 1b., and the angle BAC, 60°, find the components
AC and AD. A [ZsPv AB 1%J7 1000 1} BAC 14138 60° A
R AC,AD Z3i% -

MR AD RSSO ? " A

11 SRR ZIIS AD=100p 74

X sin 60°=1000 X 7—_32; =500 X
1,732==866 T » FIJ% AC 1845

2 J1r AC==1000 X cos 60°
AC=1000 %X §==500 1b.

2. Resolve a force of 2000 dvnes into two com-
ponents making angles of £0° and 60° with the given
force. 7AjJs 2000 dyre #R3% 30° 1% 60°5p8—J)

B :umodfnm

HEAR= JA30
AC % 30° 5% AC=2000
xcos 30'=1732 dynes
AD 1§ 60° AD=2000 X cos
60°=1000 'dyne

O-—-———--
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8. A weight of 60 kg. is suspended by (wo cords
making angles of 30° and 60° respectively with the
vertical. Find the force exerted by cach cord. 1fi 50
kg BAZAREZ > ~BWTEE 30° » —Tdz i 60° 1 FSR%:
HBiE2 0 o

it NI PR 30°

Pte 22 T) = x

o /3 Liak 60° £9 24095
/’ 2=y
30 Kg,

xm [ § ,Xz 1 0 ‘}—.3.4
50 =COs: 60°=1 5(50 sin 30 >

xmszt?_xzs kg, y==25v/3=43.3 kg.

t If the mass of the carin Exer. I is 20,000 1b.,
and the resistance offered by the rails may bo neglected,
what is the acceleration of the car? R —Hh RIS
20000 % » TSRELBIASTRILIA » QIGTERYOR L2 sk
WATHET

i il AC ATRE J1="500 %jj » {f F.D.S,
BLALER1S poundal [} =500 32,16 poundal.
R f=ma 3R a (I3 ) =f-+wm=500
% 32,16--20000==,804 fr. per sce. per sec.
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Vill. Circular Motion.
T LT

1. A body whose mass is 50‘ g. moves in a circle
whose radius to 40 cm. with a velocity of 20 em /sec.
| What is the required centripetal force? —¥fiiRt 5o g
I M) o Q6 4R RS 40 cm. JEEIE4S 20 cm. —FD o L0
DI

i ARZA |--J»uJJ—'"V 50}5499“500 dynes

2. A stone leaves a sling with a velocity of 50 ft.
per second. If the mass of the stone is 2 oz, and the
radius of the circle 4 ft., what was the pull exerted on
the cords of the sling; —HUWk—71 » LigEllng2 0¥ 17
W 50 W » E.*-&mﬁ 2 > AL 2 S0 2 RIS 4 DRt
BT

it ARSI A

{&llﬂﬁ“ﬂéﬂ" - 50: 50 =78.125 poundals
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IX. WORK. T

1. Cnlculate the work done by a force of 256 dynes
acting through a distance of 120 cm. AyJJ 25 dynes, #it
iy 120 cm. FRREIETET o

it ARAN we=fd  1.=25x%120=3000 cry
1)
2. Express in ergs and gram-centimetors the work
done in lifting a mass of § g. through a vertical height
of 100 cm. —471 Sg WeNE.ZH 100 cm. Zp 2 SRREIG
ergs B¢ gram-centimeters 28k »
Bt 12=980 dynes
T T'=5 % 980 X 100=490000 crgs
LT, =5 % 100==500 gram-centimeters
3. A horse has to exerts an avorage force of 200 b,
in moving a loaded carta distance of a mile. TFiand the
amount of work done. —JdE—8MEHT 45 1 U » )5
J17133%) 200 B 0 FRIETOEHS
2 1 Mj==5280 un
WL 2 T, =200x% 5280=1056000 foot-pounds
(:4¥44 poundals 31N 32,16 3E>)
4. What amount of work is done when one cubic
meter of water is elevated to a height of 10 m.? —ii,

'}I)KZ/}(;‘?\L-E;?SE 10X ‘:u::]‘.'}l.::l‘. R
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W13 Ji%=100" cm. 1 k=100 cm,
1.=21000000 X 100 X 980 ergs
L-95:‘000000()()’0 ergs
h. How much work is done per second by an engine

that in one hour lifts 10,000 bricks cach weighing 4 1b. |
to the top of a building 50 ft, in height? Find the
necessaty horse power.  —Pt--/MIREEIR 4 20k
10000 L » 35 50 RTHZ T SRR 2 TTRINTT

it 1 )5 J1=550 foot-pounds

Pt 21,0000 XX 30 g By

= 1 g0

6. A man shovels 8 T, of coal from a wagon box
into a bin 6 ft. above the coal in the wagon. How much
work is involved in the process? — AITEERE 3 MUA
—Aivle 2 JIEAER 6 WR o JUiMe L T .

it YEAPif 2 T.=3 % 2000 % 6=36000 IRT}

7. What must be the power of an engine that hoists
50 T. of ore per hour from a mine 800 ft. deep? —i}PH
i/ W SIRRT S0 i 0 BRER 300 UR » HUTHY T «

LS i fAs 5 10 . 90 X 2000 X 300

=8333% My

8. A pumping engine is capable of raising 800 cu.

ft. of water every minute from a mine 182 ft. in depth.
If a cubic foot of water woighs 62.5 1b., what must he
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the power of the engine? —HlpRESNIR 132 W 20D
AR 300 SLJTWE 0 W ST iR 2RI 62.5 T 0 1)
M2 T
Mt MG T 192 2S00 620
=41250 3%
9. How long will it take a 8—H.P. eng'ne to elevate
5.00 bu. of wheat 50 ft. ? (A bushel of wheat weigh 60

) —R AT 3 1) » Gkfl 20018 So00 2 1 5 So

10. A train is moving with a velocity of 80 mi. per
hour. If the resistance to the motion is 1500 b., cal-
culate the power utilized. — RIiiE/N¥F 30 B » WEPIL

148 1500 i » SREMIGWG 2T, .

it WG 2T 202 3280 X 1300 —g6000 e

11. The niotors of an electric car develop 200 H.P.
With what velocity can the car run against a uniform rc-
sistance of 2200 1b.? —iRNCZERMIRATIN)) 200, SEHL
J11% 2200 T 2 ACIRHEPLHLIY 2 3B HGAS KR (T

= 200 X35 =50 % (71h)
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X. POTENTIAL

AND

KINETIC ENERGY

AR ST G PeBin sming)

1. Calculate the potential encrgy given to mass of
26 g. by lifting it through a vertical height of 10 m,
Express the result in Kilogmm-meler@ — I 25 g,
22U 10 m. SARRIEMATE S » Wi L Kilogram-meters 3%
i .
B =22210 = 25 Kilogram.
meters
2. A ball moving with a velocity of 8500 cm [sec,
has a mass of 250 g. Find its kinetic energy in ergs.
How much work must a boy do in order to stop it? —33R
M 250 g. 34§45 3500 e, §RRICTHII LA ergs §h2
Skl z o AUTHET -
it ABWIHRZY =1 mv® ergs
=1 % 250 x 3500 % 3500
=1531250000 ergs

TR ZALTIGZE -
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3. Compare the kmetir energy of the ball In Exer.
2 with that of a mass of 25,000 g. whosoe velocity is 360
cm./sec. Wi TR 20 0 Y451t 25000 . 346RAiERY
350 cm, ZWJy 0 JLiRZ .

it WA =3 % 25000 x 350 % 350 ergs
=1531250000 crgs
it F3RAne]

4. What is the kinetic energy of a h-gram bullet
just as it is leaving the muzzle of a gun with a velocity
of 80,000 cm/sec.? —JR 5 g. FBEA T 240K « 400D
30000 cm. JRAGHSS o

it A= % 5 x 30000 % 30000
== 2250000000 ¢ rgs ‘

5, To what hoight would the bullet in Exer, 1 have
to be taken in order to have an equal amount of potential
energy ¥ LNCZFENREILUAIE e, AR, o AU
e

2 Jufb 5 £ 1% 5 %980 dynes
FERIEE =—3%2)09%%00 ——459183%3—(111

6. Compute the kinetic energy of a d-pound mass
moving with a velocity of 25 ft. per second. Express
the result in foot-pounds. %R 5 W * FFT0540% 25 Wy
SRRRIGEI » TEMRR. -

2 A0 = 3% 5% 25%=1562.5 fcot-poundals
=1562,5--32.16=48.58 RN
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7. A constant forcc of .4()0 dy nes acts upon a mass
ot & g. Calculate (1) the accoleration, (2) the velocity
produced in 3 scconds, and (8) the kinetic cnergy.
What is the distance through which the forco acts during
the & seconds ? A1) 200 dynes JEINIR S o 42 1 » (=)
SRR 0 (0) BAREIE 3 i 2 % () ik
JlﬂJJJJ » U0 PE AR INAC S 2 SR T o
(=) TR fmma A =290 4o
cm/sec?,
(2) JEEHMZ )RR vesat 2458 vadox
3=120 cm/sec.
(=) dCWJr=fmvi=2}x5 X 120%== 36000

ergs.
N ORI et ad==) x40 x 9=180
cm.

8. Inorder to move a load up a hill 250 ft. long, a
horse oxerts a constatit pull of 126 I1b. How mnch work
is done? If the load weighs 900 1b., to what height.
would an cquivalent amount of work lift it? ~ 51 J2
120 W7 » PORR_Laly » 1 250 wR o TRy o REMRIR o0
{5/ 3013 N0 311 v I DS o B |

H Jele=125 % zSo===31250 VR
31250 . ,,),
90 18

4 A stone whoso mass I8 50 kg. is placed on the
top of a chimney 30 m. in height. Calculate the amount
of work that must be performed in kilogram-motors and

P‘?\v [: I'J = —
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foot-pounfls A1 TI 50 kg- JKUMHJ 30 m )ﬂﬁﬁém ?] S\
FFIE T, » L) kilogramaneters 7% foot-pounds K2 «
Wt AEd.=50x30= 1500 kilogram-metors

500 x 98000000
W = 1200X20000000 _. 4848 7 i foot-
13550000 pounds

10. Compute the amount of work done per minute
by a pumping engino that forces 100,000 gal, of water
into a reservoir 120 ft, high every 10 hr. Assume the
density of water to be 62.5 . per cubic foot. —Jif/KER
fi-1MITEBK 100000 Y 2 (RFIES 120 Kl
2SRRI 2 1 0 Bedid i RLARIR 62.5

8 —hify =231 arJied

RIS 231 1
A T= {724 X 100000 % 62.5 % 120 X o %o

=167100.69 foot pounds (Y1)

11, If ariffle ball whose mass is 8 g. has a velocity
of 85000 cm./scc., how far will it penetrate a block of
wood that offers a uniform resistance of 1000,000 g.? %
—HPHOR 8 g. fEEL§T 35000 cm. SR—ASHU » 2RI 1S
100000 g BAART «

M L2 Jr =1 % 8 x 35000 X 35000 ecrgs. ¥
AR = x. A2 MJr, = 100000 x 980 x

N W e
{& X = 8 X 35000 X 35000

« 2% 100000 %980 :

12. The clevation of -a tank containing 25,000 gal.
of water is 76 ft, Find the potential energy of the

-=50 cm.
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water. —KIEEIK 25000 gal. {318 75 ft. SRR ZI0ALTR
Y/

b 27 10 14
A, I'IbJJ'“ 23 ! g % 25000 X 62, 5%75

=2134592.01 foot-pounds

Xl. GRAVITATION
AND
WEIGHT m,,h\u)w Ll b

1. How far above the earth’s surface would a body
weigh one half as much as at the surface. —WiREE{r
JUTER AR » AR T -

G =x IR ==4000 mi
1:3=xt :4o000*
x=5656.8 i
Wi3lini = 5656.8 — 4000 = 1656.,8 !

2. What would a 100-pound body weigh at a dis-
tance of 200 mi. above the earth’s surface ? it 100 W2
1y s FEEYNG 200 B o yr.-j;:;-::;: .

it ili=sx ! 100:=4000% : 6G00O?

x = 44‘55%'
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8. An acronaut ascends b mi. in a ballonn. If his
weight at the surface is 150 1b., what will it be at that

height ? -~ W%{ PASIRACERTIWE 5 0l » WEAC Ly (3R 150
Tij 1 {2 5 U!(u)['ﬁ&j}f(?f [* e
it Weli=x  x: 150=4000° : 4005*
x=149.62 {ij}

Xll. STABILITY f#Rad

t. Calculate the stability in foot-pounds of a
4-pound brick placed in three differont positions shown
below. Assuming the dimensions to be 2xX4x8 in. —
PHEHTRZT » JEIERNLIS 8 wf 4 WF 2 wh > (R FRA ) ik
Ttttz » RAERICERALN:

7Y, "___L—Ll_ =
o) I= 54 .036

W (T Sefs))
(2) =20 4=.08
VR

(3) T=3 ‘2‘ X 4=
1.02 SR (Jlea5§mias)
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Xill. FREELY FALLING
BODIES AND

PROJECTILES
EL ¥4t A 4

1. A body falls freely from a certain height and
reaches the ground in b seconds. What velocitly is re-
quired? From what height must it fall? —$leins IR
EIYG » DRIAE 5 8D » WOAUE 01 » JERET°

W AF vegt £=980 cm.
I v=980x 5=4900 cm/sec.
AR d=} g*=} %980 X 25=12250 cm.

2. How long does it tako a body to fall 100 ft.?
200 ft.2 —47%T 100 U 2 1% 200 R » BHUELT »

M g=3206 5% {R d=} gt t==\l—?-gil—

: Fi ¢ e, | 2% 100 __
% 100 WYl ¢ ; J 3206 25

DTS { mea] 2X200 3¢
200 BRAAY ¢ : 52.16 3.5 1
3. A mass of 60 g. falls for 3 seconds from a
state of rest. Calculate its kinctic onorgy. —4%1R 50¢.

WRILET 3 % » RRAHINEIIY -
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VRIS =} mv’=} x 50 x 2940?
= 216100000 ergs
4. A mass of 50 1b. falls from an clovation of 20
ft. Calculate its kinetic cnergy in foot-pounds at the
time it rcaches the ground, Compare the kinetic energy
in foot-founds at the tima it reaches the ground. Com-
pare the kinetic energy with the potential energy of the
body before falling, —4%1k 50177 » s 20 W TN »
RRALOREREIRNT) 2 AERECKIE W 23R8I ri ek 2 -
W LN L SR v=y/ 2gd v=2gd=2x
32,16 X 20
(1) JEWJ)=} mv®*=}x50%2% 32,16 x20
foot-poundals Ll 32,16 |12 0l)="50 % 20==
1000 foot-pounds (W)
(2) JEBLNBJ) =50 % 20=1000 foot-pounds
(R1%)
(1) (2) ZURHEs
6, How far must a body fall in order to acquire a
velocity of 500 ft. per second? —k4\ Gy S00 BR 2
HOR » ZUIVENT T -

¥ 7\" = -!2“
ﬁ(l‘ l“ J\J‘ d 2g

g =222 3% 586,83 1
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6. A book falls from a table 3 ft. iu height, Find
valocity of tho book when it roaches the floor. MLy 3
2 ARG LYE T o RRARICHIW NG 2540088 o

it ACHE v=92gd =9y/2%x32,16%X3
=13.89 ft/sec,

7. A stono is dropped from a train whoso velocity
is 30 mi. per hour. Show by a diagram the path traced
by the stone. —JNUG/IRSET 30 Wl » —fFENELIET o

PR — IR LR DB D 23

A B E P E m k=30 528
B[N | 44 9
! . e Rty
- WS { )
AR
Plhaeo.....
| S

8. Find the kinectic energy of 10-gram mass after
ithas fallen from rest a distance of 1960 cm., assuming
g. to be 980 cm,/sect.—4HR 10 g. WFPMIH » ¥5T 1960
cm, BHLHBIIAS 980 cm.Lecd. SRALWT)
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i Hvey 2gd vi=2gd=2%980 % 1960
JEW e 3 myvie= % 10 X 2 X 980 X 1960
=19208000 ergs
9. The velocity of a body falling freely from rest
was 200 ft. per second.  ¥rom what height did it fall?
~ I ENG o 2 44T 200 9 RGTRSHETES

b B de ¥ 20200
it ARZYA d 2 2x32,16

5 =621.89 8
10, Compare the velocity of a body after falling
64.32 ft. with that of a train runnig 80 mi. per hour, —

Ptk 64.32 W » — SOV IFET 30 mis IRIERE =V 258
JiE o
it UWZMORAER v=y/ 28d =
V2% 32,16 X 64,32 =64.32 ft,

JONE 2 oy == 30X 5280 4 g

3600
PR -

1t. A bullet is fired vertically upward from a gun
with a velocity of 25,000 cm./sec. Disregarding the
resistance of the air, how many scconds will the bullut
continue to rise? Low high will it rise? —yijlfig_Lifi 5}
v R OE 25000 cm. REAGTAGUL » JROB LAk
B FWITERTR
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MR =L LIz 25000 =551

g
R
ARAL qe= Ve S = 25000 X 25000
,X{R{l\ J—\n d Zg :llJ. ]I Iél 2% 980
=318816.32 cm.

12. If tho bullet in Exer. Il encourtered no resis-
tance duo to the airy how many seconds would pass
before it returned to oarth # J§i;L e ksl s » KE-)
STV IDNG

it PZI AUz -
T _LERADD » SRAWNE 25.510 )

CHATIERILATZ 0 WSl 2 ) »

13. The wieght of a pile-driver is lifted 10 ft. and

allowed to fall. With how much greator velocity will
it strike if lifted 20 ft.? With how much greater enorgy ?
—FVHREE Z SRR F 10 WRANILT 8 o VAT 20 OR »
WGBTS 2351 » CIBT R 23T o
el ZE=y, =v2gd=
/2% 32.16 X 10=225.36 ft. /sec
A LMK =v, ='1/2 Bdye=
R 10,5 ft. /scc.
LN 208128 fi=} mv =} X 2% 32,16 %
10 m=321.0 m
B ZNBIIAS fa=} mv,?em} X 1 X 32,16 ¥
20 m==643.2 m
BRABNHE 3216 m foot-poundals
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14. A stono thrown over a tree reaches the earth in
3 seconds. What is tho height of the tree 2 — i HIAMTI
TET 0 3D 2 ARG SR

M AW =d=1 g1*=} x 980> 9=4410 cm.

15. A boy fires a rifle ball vertically upwards and
hears it fall upon the ground in 20 seconds. How high
does it riso? What was its initial velocity 2 —3itfij I+
WIS > BHAEFRIMNEN: 20 F04% » TOTUSEHET 0 R 06
I

Wt DRy 20 TR 10 B
Tl = d=1 g®*=1} x 980 X 100==49000
cm,

ek e= v=gt=980 X 10=9800 cm./sec.
XIV. PENDULUM }}

1. Find the period of a pendulum 80 cm. long,

when g. equals 980 cin./sec?. —§28E: 80 cm. £=980
cm./sec?. 3R] o

343 t-’::‘;ﬂ\,—-—-s 1416x\’--— =3,1416

X f;- = .8076
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. 2 Calculate tho length of a smple pendulum that
beats hal€ seconds at a place where the acceleration is
981 cm./sec?.  {EMGEE 2=981 cm./sec? ZIM 2 A7
PRAR A BRI -

O TR ERC RS
=24,78 cm.
8. The pendulum of a clock has a period of a quar-
ter sccond. Find its length if g is 950 cm./sec?.  —4it
RIS MSP 2 —FD 2 B g =980 cm./sec’. SRAGEE »
oA=L e =2 6.2 om.
4. How long is a simple pendulum that makes 65
single vibrations per minute? fEspLHE 65 ok 7 JIE
T -

2y \! !

R 1= %2— 930—-_.846 e,

5. What is the value of g where a simple pendulum
49 .2 cm. leng makes 60 single vibrations per minute?
AR 99.2 e, Fi2385WAE 60 K 9 3R & i -

ﬁf& (=_g-8—-==[ == ’\_9—2;& g.=1¢2><99.2

2=979.07 cm,/sec?.
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4. An Arctic explorer fmds that tho length of the
seconds pendulum at a certain place is 9.6 cm. What is
the value of g at this place? —UARIRMHK » Vel i30
WEAFTOATE— K 2 AT EE 69,6 cm. SRULID g 2 A o

MRl 1= _9%9 g 77 % 99,6

>

==983.02 cm./sec?,
7. A simple pendulum is to make 45 single vibra-
tion per minute. If g. is 980 cm./sec®. , what must be
its length 2 —IENUBEAEZ 45 2K » %8 =980 cm./sec.?3R
815
=l gge 1= fgn x 5 =320.6
cm,
8. Itis found at a certain place that a simple pen-
dulum 90 cm. long makes G{ single vibrations per
minute. Find the value of g. at this place. Aj}EJ2 90
cm. TERSNAGIME 64 2R 2 sRBEIM g 2 (i

» 60 _ 15 B '\'\9’6 _16%
it 6416 6" g 8T e X

7% % 90=1010.6 cm/sec.?
9. A pendulum whose bob weighs 100 g. is drawn
aside until the distance AD is 4 cm. How much energy
is stored in the bob? How much work was done upon
it? —#ELIRM 100 g. v C. i AD JE 4 om. IR
SUALIBITT » Wi 2 TT
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R JEIRIBENITG 4
ocm.

GBI =100 %
0980 < 4=392000 crgs
JIHE 2 TR g 2 A

1. Diagram a set of pulleys by means
of which an affort of 100 lb. can support a
load of 500 lb. iAA-—HlHRIUR) ¢ {1 100 %)
ZTIVYPEIR 500 %ijj
it FnAgk W w=nF
3} 500==nx 100 n==5
PR F 2858008 5 ff .
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2. What is the mechanical advantage of the system
of pulleys shown in the Fig.? Find the effort requied to

balauce a weight of 1270 Lb. T )i Z ¥ idsbR.2 7
ARFHY » WATIL 1200 17 7 sR—TIVLZ AR o

R i S

‘=v;1§ng»=§,(§;>::1$~;.w
i) fit BT R w=aF
;1;' 1\\ By ATI47 6 f% 6 F=1200
a A\ F==200 1}
t(: % WIS 200 ) »
g‘\é‘ N 3. Each of two
‘J![,":"‘ pulley blocks con-
Q tains two shecaves.
:\w Show by a diagram

how to arrange these into a system that

will cnable an ecffort of 76 kg. to move

a resistanco of 300 kg. WhfHHigs= »

WAl 75 ke 208K 300 ke FPARR
R

% BlnA W we=nl 300=nx75

n=4
Fe2 i Jrmes 4 %
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4. Show by diagram the best arrangement of two
bloocks, one containing two sheaves, the other contain-
ing one. Ascortain the mechanical advantage. I
= L iftf'ii‘mﬂ;}'ifﬁf » BRARZ o JERARE ]

W BAnA R w=nF ne=3 Jufik=3:1

5. In each case shown in Fig. b let
the cffort be applied to the movable blook
and the resistance W to the ond of the rops

in place of F. If the effort I moves 1 f{t.,

how far will W be moved? State the
advantage secured in each instance.

(Fig. b} 44 T1)
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(5) BRmlh F
i(fsﬁb\’?!l"I‘ ’ |r‘];1
i W {iF

%ﬂﬂ~mm&m

D R RS A KL

Z“llil ’ ?f MCIER 4R

(1) R B=—W n=3
{&FWJHUQWZH
W % 3 W JERIER1S
3: 1.

(2) n=

&lemwm
Z ORI =41 1,

(3) n=5
T B W) 1 WW i
SRR =5 11,

6. In a pulley system consisting of a continuous
cord attached at onc end to a movable block containing
one sheave, the rope passes through a fixd block having
two sheaves. Find the effort required to support a
block of marble weighing a ton. iU ZHANEF B~

R G IR N s FUHT
oM W=nF
I F'=W=1 ton==2000 lb.

F= i‘ig’. =666 2_5}9;
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XV1. The Lever ik

1. Two boys weighing respectively 60 and 45 1b
balance on opposite ends of a boards. If the futcrum is
6 ft. from the larger boy, how far is it from the smaller
one? ZF{i—Il 60 W » —Ilk 45 W) » AST-HLL o » Wik
A5 » RIS 8 6 07 2 BLRK 5T

MAT & - WAL x

45 X=60%06

40%% WEFP  x=swm
Y v
bog T %

2. The arms of a lever of the first class are 8 ft.
and 7 ft. What is the greatest weight that a force of 60

Ib. can support ? S—JABTZ A% » —15 3 % J —13 2
R 2 J14$ 60 Wi » JLIRIBICET »

W 3W=7x60
W =140 B} @ 3 4 ‘,7 R
, A

v
W F

o
outty



46 ’1/4 B .’ "JJ fﬂl it

3. A lever of the sccond cl'tss is required to support
a4 weight of 600 kg.; tho cffort to be applied iz only 60
kg, If the bar is 20 ft. long, where should the woight
bo attached? Ly Kb {FrEakL ik 500 kg, JJ198 50 kg‘ kE
3& 20 B 2 IORGAE (S )2 o

B '0;';-, =, F
il A

.4
W
it W GRS Z f=x 500 x=150% 20

x=2 R

4, Two masses weighing respectively 10 and 15 kg.
balauce when placed at opposite ends of a bar 2 m.

long. Where is the fulcrum? =% —it 10 kg, —1 15
kg, fi—J& 2 m KF2 8RR R » SRAT N -

3
x jw .
v

)5'3(8 )OK?

RN 15 ke 4% x 15 x=10 (2—x)
25 x=20

x=,8 m.
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b. The short arm of a lever is 80 cm, the long arm
270 cin. If the end of tho long arm moves I c¢cm., how
far witl the end of the short arm move? —R{}f1&ii=
270 m, 4iaF=30 m. SIS D 1 om. LSEHGERWNFET: o
it Sy o SUSHYRBE 2N o RIS
WSS IEAT 2000 o [RARAG R Z 2
TG ) «
e x:1==30%:270°

x= g™

XVIil. THE WHEEL AND

ALXE {5l

1. The radius of a wheel 8 ft., and that of its axle
12 in. What effort would be required to.overcome a re-
sistance of 600 1b ? @z {H==3 W » WIZ 4B =12 W} »
HRIRBEE 600 W7 » FTP S8 (T

it 4R\ FR=Wr
Fx3=600x1
JI F=200 %%

2. How much work would be done upon the resist-
ance in moving it a distance of 10 ft.? How much work
would have to be done upon the wheel ? {{M}‘Ei)ﬂﬁh&b‘ﬁ
JIE 10 R FATHT » Tl LB » WIS T o
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W CRBIRYLIE 10 B¢y WAL =600 % 10
=6000 W «
4R NIRERTEAWN 3% 10 =30 9 » iILILL
1% 30 % 200 ¥} =6000 WL «

3. The arm of a capstan measured from the center,
is 2 ms; the radius of the barrel is 26 cm. What effort
would be required to produce a tension of 600 kg. in the
rope attached to the barrel? —¥EAEIEASHILG 2 m,
ZAB R =25 cm. Wi 20 500 ke KOWTBEE

fit 2 F=,25%500
[F=,25 x 250
=62.5 kg.

4. Tho pedal of a bicyclev describes a circle whose
radius is 7 in. If tho radius of the attached sprocket
wheel is 8 in., find the pull of the chain when the foot
pressure is 45 b,  FAFHOLG 2 PHED 408 7 wf » LT
LRI 3 W L 2 ) 45 W 0 Wbl A 2 T

W 3F=7x45
Fe=105 1%

5. If the front spocket of a bicycle contains 21
teoth, and the rear one 7, how far will one tutn of the
pedal move 28-inch wheel along the ground? Find the
number of turns of the pedal per mile. FEHATHOLT
AT 20 W TR Z BHRAT 7 1« nlUR Rt 28
WE o PGB R A JURTER T RT 1 Ly peE
DINERERRE TP
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ML mw I d\' 'l’ mmw —K ’Im{&'\'{a
:l-m_l YRR 3 A (IR 3% 7=21%1). itk
TR 3 R 247 3x28 mf==84 nf=7 U »
P 1L WA Z e 2280 754 2
6. The length of the crank Is 10 in., and the radius
of wis Gin,, wheol w is belted to S, whose radius is 8
in.j and S is attached to W, whose radius is 2) in. One
turn of the crank produce how many revolutions of the
wheel W? a point on the rim of W moves how much
faster than tho crank? PJJ& 10 0f » gy w ZHL 6
WE oo PRI S MNERE 3 WF 0 S kR W22l e KRR
20 Wk IR 0 Ry KRMEETR » Kl Z2—B5 )
R -
DI LR w1 R
i S WAk 2 A« (6+3= z)
W RIRIR 2 A .
W oRkilg L2z 1 WEWE 2 2khid
2X 7 X2X20 in.
P 1 AICTHT = x2%10 in.
RN — ‘"N{,U”.dz 60 ¢ in.
7. The large wheel of a sewing ma(,hmo is 12 in. in
diameter, and the small one to which it is belted is 8 in.

On up-and-down movement of the treadle produces how
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many sti(chos? - i,glf&.;)wﬁ[(uq\ 12 W /]\,}v’]ﬁl./][&ﬁ Jl
WLAHL 3 o 2 QPR — B~ T UBER 14
it Ripll=12 =
M= 3 =
JOHIE 1 R
AL 12 7 = d A -

XVili. THE INCLINED PLANE,

SCREW, AND WEDGE

IS S0

1. A ball weighing 10 lb. rests upon an inclined
plane. If the height of the plane is 6 in. and the Jength
is 80 in., what cffort acting parallel to the plane will be
required to hold the ball in equilibrium? —3IRilt 10 ¥}
R Bz )ih 6 Wl JLle =130 u} » GkliyRB
B » YR T2 NECET

il DA Fx1=Wxh
30 F=6x10
WY F=2 W

2, On anicy slope of 45°, what force is required to
haul a sled and load weighing a ton, ncglecting friction?
bk;@dﬁf& 45° 4 » —~GHZARIR 1 N BURNT W
gt . ‘
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W= =y 2=1.401
1.401 X JJ==2000 % I

J3=2000- 1.401 = 1401 W}
The radius of tho wheel of & letter press is 12
in,, the pitch of its screw, 1/4 in. Neglecting friction,
what pressure is produced by an effort of 50 1b? [ipts
Wzgtt= 12 o JWRECZ =% W AN 0 )
J1 50 W » 2 HURE BT

M IRAR Fx22xy=Wxs

50x2 7% X12=W X}

)1 W=15079.68 Tif ‘

4. Neglecting friction, what constant force must a
team of horses exert in hauling a load of coal weighing
3000 1b. up an incline of 80?7 — 4}k 30° 19 » —ajilli
Ml 3000 WF » — Ptz » HUNTFET > W ARE »

M ORARN Fxl=Wxh Phe1 l=2
(I sin 30° ==})-

[)
e

% 2 F=3000
F=1500 i}

H. In a machine the effort of 50 lb. descends 20 ft.,
while a weight is raised 10 in. What is the weight? —
BRI S0 %7 2 FiE 20 W2 IRISWLLS 10 w8 > 1)
T :

% 10 W=50x%x20x%x12
W =120 B
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6. What is the mechamml advanhg,o of a screw
press of which the pitch of the screw is 6 mm. and the
diameter of the circlo described by the effort 50 cm. ?
—H0AREEIRR TP B o EatRR LN =5 mm. A AN =50
cm. Mf -l',_.JF'JmN- ‘ ¢

i _ 27r _ 2 ®X25X10
7N &8 F——ms =47 5

=314,16 {{
7. A smooth railroad track rises 50 ft. to the mile.
A car woighing 20 T. would require how much force to
keep it from moving down the slope? — B2 300 1 1
MG 50 W+ MUR 20 Wi » FUFTPHANGHT o
it IR Fxl=Wxh
5280 F=20x2000% 50

‘=378—§§’—w;'
XIX. EFFICIENCY OF A
MACHINE 3352 sl

t. Calculate the efficiency of a wheo! and axle when
an effort of 20 lb. acting through 80 ft. lifts a weight of
8O tb. 7 ft. —ildsal » JJr 20 W » gKHF 30 E » HRIR 8o
W 2 8847 7 W9d 2 BORILERK -

Bt w2 =20 x 30 =600 Y}
ALTRIIELE 2 T.=80 X 7 =560 Wik

HOLFER - =200 . o3



L7 AN 53

2. On account of the loss of energy due to frictio;l
in a pulley system, an effort of 70 kg. acting through 30
m. moves a resistance of 840 kg. through 6.6 m. What
is the efficiency of the machine? {rY:jcRR L o (R)E2§%
TIEABTIAT I JT1 70 k. #8447 30 m. BT 340 k.
#8247 5.5 m. ARGREFILEZ VERK -
it #WT.=70x30
Y4 =340% 5.5
YR =21870-+2100==.89
3. What is the efficiency of a screw if an effort of
b kg. applied at the end of an arm 1 m. long produces a
pressure of 4000 kg., the pitch of the scew being 4 mm. ?
— BRI o SRR K =4 mou TS 5 kg, T4V 0 R
J&=1 im. 2:{1iJif /14000 kg FRARICTERL »
i HET.=5%1000x2x%3,1416
FER= 4000 x 4
HiERl = 2000+ 3927 =.509
4, The efficiency of an inclined plane is 50%. If
the length of the plane is 20 ft. and its height 4 f1., what
cffort acting parallel to the plane will be required to
move a body weighing 600 1b? — &2 FERCERIST2>

»

2 S0, fRit==20 94> LI =4 90 > FANLTEHIT
500 W 24 » HUIET: »
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AR 2 20 F=4% 500
Fe=100
(IALTERH 1S 50 % % 100-+.50
=200 T (A1)

XX. PRESSURE OF LIQUIDS
R )

1. TFind the entire force exerted against the bottom
of a rectangular vessel 6 X 8 cm. and filled with water to
a depth of 156 cm.  —J&iHIMHE 5 om. Y 8 cm. FEURYS
15 e HIKS ZARIMWTPHET* o

i HIBHi=5x8x15=600 317 cm.
fil 1 37J7 e ZIK=1 g.
ToUNE 1 = Goo g.

2. Find the pressure per square foot at the bottom
tYa pond 10 ft. in depth. —#iiR 10 W 2 SAFRICEE S
SR 2Ty .

it R—ILTIIR 62.5 1
2 &R =10 B
TGS Z T2 Ji =62, 5 x 10=625 1}

3. A cylindrical glass jar 5 cm. in diameter is fllled
to a depth of 5 cm. with mercury. Find the force
against the bottom and the pressure per unit area. The
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(lcnsily of mercury is 18 (i g. per cubxc centlmcter. —-*[I\]
FERERZ 03065 2 WEPR S cme SERAKSE 2 8B 5 cm. FEHEA7NT
PEERCL TR FET 2 JROVEEAE LT em. 435 13.6 g, '

2
T X( 2') %S
A BERAE -’y em 2B

7 X (2 .)zx 5x13.6

—

e (S TR
2 ,

4. A tank is 4 ft. wide, 8 ft. long, and 8 ft. dcep.
Compute the force exerted against onc end and the
bottom when the tank is full of water. —4f 4 W » §&
8 W& {7 30U 2 R LK o SRERIE— QU Z IR T BE N T »

7 fr~nu1,aw;—"8’<4"3 % 62.5 = 3000 T}

FEMEJ1==8 x 4 % 3 X 62,5=6000 T}

5, At the depth of 10 m, of sea water, what is the
pressure in grams per square centimeter? (The density
of sea water is 1.026 g. pef cubic centimeter.) {EME/K
R 10 m ) FR2R5 em. 2 JEJPENT o (R 258 A% f
Nl cm iR 1,026 gv)

it TEIPRER 10 m JRAGEARTS em 2 Wy
=1.026 X 10X 100=1020 g.
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g. At a depth of 25 ft of sea watcr, what is tho
pressure por square inch? {EJfS/RER 25 WL o+ fif2)3Jy wi}
ZIEIIHT

(VRPN A TR YR

?;-i-x 1.026 X 25 [ =7.43 4

7. A cubic inch of mercury woighs 0.49 Ib. Com.
pute the force exerted against tho bottom and one side of
of a glass tank 4 in. wide, 6 in. long, and b in, deep
when full of mercury. —3TJiny ZoRMIR .49 T » —%
IIETF e 4 whEE 6w 5 owh o SRR Ty » BT
T R OR gL .

WM AUIE] = 4% 6 x g X .49 =29,4 1
ACWEIRT =4 x 6% 5 % ,49=58,8 §jj

8. Find the force exerted against the bottom of a
cubical vessel whose volume is I liter when the vessel is
filled with mercury. —2LJf8R& 1 liter. ERIGVIVK
L U Z T -

% 1 liter=1000 3775 cm. JKSUE)E 13.6
TROLAYEIS 2 8 J1 = 1000 % 13.6
=13600 g.

9. What depth of water will produce a pressure of
1 1b. per square inch ? £kl RIS 0 — T R 2 IR R R
P M)
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B =i 2 aKk=62.5 5 31 Jivle=1728

iy
W T BHZIS (i) g 28 =
29.24 niy

10. What is tho prossure per square centimeter at
the bottom of a column of mercury 76 cm. height?  —JK
MEEYS 76 cm. ACREAEZ e ZIETREST o

W RS =13.6% 76
=1033.6 g.

11. To what height would a mercurial column be
supported by a pressure of 1000 g. per square centimeter?
A§28Jf cm. 1000 g. 2 KTy o BEQUKGGEERTRHT o
fit i'.'-'}=--ll-%(.)g ==7/4,19 cm. '

12. A gauge connected with the water mains of a
city showed a pressure of 65 1b, per square inch. What
was the height of the water in the standpipe above the
lovel of the gauge? —-/RINSRLGIIpRATAIE M2l
Jint 8148 65 Wi o AR eh 2 KPR AR g1 o

W Wel O whAS2RJudENET 45 65 x 144 g
dENN =65 % 144-+62.5
=148.96 M

18. A diver is working at a depth of 46 ft. How
much is the pressure of water per square inch upon tho
surface of his body ? —{RJRF-T/REE 45 W T 4% » QUG
WAGANJf st 2 W1 o

it ARSI T) =45 % 62,5-+-1728
=1,62 I}
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14, A rectangular block of wood is placed under
water so that its upper face, which is 8x10 c¢m, is 20
cm, below the surface, If th: thickness of the block is
4 c¢m., what is the force exerted by the liquid against
cach of its faces ?  —J& i ASMFEToKe]e 2 JERANTE 8 cm.
J& 10 e EJKTT 20 em. BEANZJEAS 4 em. UREFTAS 245610
IS 388 if o
fit () PG 2 =8 x10%20=

1600 g.
(2) BETAMTL NS =8 x 10x 2044 =
960 g,

(3) $HTAYICTT LIS =8 X 10X (20-4-4)
=21920 g.

15. Ilow much is the force .aganist a dam 20 ft.
long and 10 ft high when the water rises to its top? —

& 20 R 2 15 10 W 2 ARURBESEIGTIL o 3IEER 2 Tpde-T o
it IV {=20 x 10=200 JyMR
JKEG =210 R
OB I =200 X _‘} % 62.5==62500 L +

16. A hole in the botton of a ship which draws 80
ft. of waler is temporarily covered with a picce of can-
vas. How much is the pressure againt the canvas from
the outside 2 pNE—JLWOK 30 ft. G LARAITES » 4
Vi MA 2 TP
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IV E AT (v > BTN
I_TG =30 W .
Ay =1 % 30 0. % 62.5937.5
(fip2iJiml)
17. The water level is at the top of a dam 80 ft.
high. Compute the pressure per square foot at tho bot-

tom of the dam. How much is the pressure halfway

down? 35 30 Y 2 ARYEZH » TRRIARNIR 2T 0 Bedgiry

WZNET)
¥ WSp= {1 % 30+ 2} %62,5=2937.5 1j
i i } 1'% 1550
et 1 % io«- X 62.5=2 468,75 Wj
CoY/LN)

18. If the dam in Exer. 17. is 100 ft, long, how
much is the total force against its surface? _LJil223% »
HE1E 100 Y » AR ZAGNSTHT

AN =30 100x 22 62,5
=2812500 W;

19. A cone-shaped vase has a base of 100 cm.® and
is filled with water to a depth of 46 cmn. Find the force
and pressufe per square ccntinﬁetcr acting on the bot-
tom.  —[HEIGZHK » SEEZWANY 100 2’5 em. (LR
K 2 R 45 em. FORALEEHAEA T e 2Ty o

it BRI eme==1 x 45 =45 g,
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20. The walerin a rcservoir supplymg a uly is 16()
ft. above ¢n opening made in a pipe being laid along a
street. Find the pressure in pounds per square inch re-
quired to prevent the water from running out. -—-JKifs{lk
iR 2 2ebaRAT D~ V8 o OREE-TTER 150 W TRIIT
HIZR o 4 )i oy ZUMEME 045 =155

M AR lisE T ==t % 150 ;g

=8.31 i}

21. A glass tube 1 m. long is filled with ercury
(density 13.6 g. per cubic centimeter) Find the pressure
against the close end of the tube in grams per square
centimeter when the iube is (1) vertical and (2) inclined
at an angle of 46°. —PIWATR 1 m. FERIKRAL Y (DK
1’17 S5 cm. IR 18,6 ¢) BORAS AT e Z WL gl S
2 (1) AFSRILER T« (2) 4FRUR 45° nyfeT: .

W (1) AFSRIIN RS cm, 2Ty =
I1X100x%13.6=1360g.
(2) 1% 45° WG J5 em ZN) =
I x&:—‘-/—z— % 13.6==952.68

22. A column of water is lifted 25 ft. in a pipe.
Calculate the pressure per square inch that it exerts
against the bottom of the pipe. —IR#: %% i(&}:,« 25 My
WRAHY i et 2N .

M AR L W) =25 x 1222
==10.85 §f;
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XXIl. THE HYDRAULIC PRESS
JRURH

I. The area of the small piston of an hydraulic
press is 2 cm.? and that of the large onc 80 cm? How
much force will 50 kg. applied to the former produce
upon tho latter 2 /KIKER Z MERRIR{=2 )/ e Reff =
80 Jj cm. L 50 kg. P/ RBATHTT »

W NIRRT cm———52~ =25 kg.
KKk 2 )1 =25 x 80=2000 kg.

2. The small piston of an hydraulic press is opera-
ted by a lever of the second class 4 ft. in length, and
the piston rod attached 12 in. from the fulcrum. If the
diameters of the pistons are 1 in. and 8 in. respectively.
how great an effort will produce a force of 2T.? — IR
BALMERD <8 K2 B R 4 RESREIZ » fz ki
3K 12 08 BeANKTLERS 1 a2 K5 8w » kel 2 Wi
2N BMIEET

e WG 2Ty =TF Wi ANERDIA 2 J)=F,
ARG 4 F=1xF, ., Fes DL

4
BRI RS 8\*__
SLARAR R m,xn( )-zxzooo

e F1==56-25 m otc Fex14,06 5})
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3. lf‘ the effort applied to the small piston in Exer.
9 moves through 1 ft., how much will the large piston
bo raisod? BTN AMEHE Z TRt 1 08 KA G
WP o
W LA RARA 15, 2 I RS

—YERARIRCRS. g U
Bl 1 W 2 W2 DG B 2

4, A piston moves in a cyclindor that is in com-
munication with a wator system whoso pressure is 65 lb.
per squarc in, If a force of of 1 T. is to be devoloped by
the piston, what is the lcast dimmeter that it can have?

A AT » SERIEHAN » JUISTS =65 55 (fiind)
o BPLERIBATy 1 N > NEARSDN ZIARATEHT
W Rz R = fiff=2r
65 % 7 1'==2000
r2==2000- (65 X =)
r =3,12in
I {{==6.24 in
6. Pressure againt a piston 20 cm. in diameter is
produced by a column of water 80 m, high. Calculate
the force against the piston and the work performed when
the piston moves 4 —3EHRLIE 20 e JKER 30 m. Ji 2
s, WA | BFIFICEES) 4 ma A2 LT
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(v PSSt L) s 20 2
itz e=3a416 % (2 ) %30 100

=042480 .

TA =942480 % 4 X 100 X 980
=306945260000 crgs
Give suitable dimensions to the piston and lover
of an hydraulic pross in order that an effort of 1 lb, may
produce a forco of 8000 Ib.  fi— R JEHE | A BTFF LIHTRR
fli—35:2 121111 3000 2o o ARUE VGG » Wik
T

6.

M ARSI RIS 4 W NEERMCT RIS
— P21 W 1 R BN GRIERIS 4 Wi

y AWM 2 AR S g o KRR 24
A% x
4 ey . .
AT x 72 x*=3000 x=13,69 n} {f¢ L

' 24 SN PR REIBE
XXIl. ARCHIMEDES'
PRINCIPLE.

B R s

1. A stonec weighing 400 g. under water weighs 480
g. in air. . What mass and volume of water does it dis-
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place? What is the volume of the stone? —Ai{iiKefs
il 400 g 70 10T 480 . JIPIARICBIRTGH T + 4121}
WeveEr -
B J9idk2 K=480—~400=80 g. (1)
=380 c. cm. (/K1)
A1 2 =80 c. em.

2. What is the volume of a metal cylindoer that
woighs 30 g. in air and 1) g. when immersed in water?
— RIS MR 30 g fEROTE 19 g. P Z2R0E
.'.‘I'. .

e LS ZARES T2 o
H=30—19=11 c. cin.

3. A solid weighs 29 1b, in air and 12 1b. when
susponded under water. What is the woight of an equal
volume of water? What is the volume of the body in
cubic inches? —[Hiifi{iz%8e{e Il 20 7 » £&TOK IR 12 B
P SRRCZ KT 2 JEZROSHF T g

(1) SRHtZKIi=20—12=8 T}

(2) WVIZRE =0 x 1728 S

=2221.184 Ay Jjm}
4. A body weighing 50 g. in air weighs 86 g. when
imwersed in water and 88 g. when immersed in oil. Find
the mass and volume of the oil displaced. Awmgﬁ:m

50 g fEK PR 35 g (Bl PIR 38 & SRWigkM 2 R AL «
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W Y LA=50-35=15c cm,
Wikl 2 Bk =15 c. em.
Btz =50—38=12g.

Hh. A block of iron weighing 12 g. and a piece of
wootl weighing 4 g. are fastenod together and weighed
in water; their weight when immoersed is 7.6 g. If the
iron alone weighs 10.2 g. when immorsed in wator, what
is the volumo of the wood? - 12 & —AJPilt
4 ¢ [GETRG O BiZIRIR 7.5 g0 ReSRERHIT 10.2 g
AZBEET .

W R2H{=12—10,2=1.8 ¢. cm,
SRR 2 fli=1214—7.5=8.,5 c. cm.
AL f{=8.5—1.8=6.7 c. cm

G. A block of wood is flocated in a vossel full of
oil. If 200 g. is the weight of the oil displaced, what is
the weight of wood? — ANBUR-TivhRlide 2o o Wik
28 200 g AN o

W AR = )ik 2z
==200 g.

7. A boat that weighs 400 lb. displaces how many

cubic feet of water? —JiFiRk 450 o » PERPFTITTIR »
B ilkZAKR= 0 7.2 S

8. A ferry-boat weighing 700 tons takes on board a

train weighing 550 tons. Express the total displacement
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in cubic feot. —ERIk 700 Wi » W—slGR 55 M 2 LW
YEZRIEREF ISR o

i Yokt T004500 5 2000 7

=38400 1. )i
9. What is the volume of a man weighing 150 1b.
if he floats with 1/20 of his body above water? AR5y

EIB‘ Tkl » BANIC 150 67 2 RRSRUCHRERT: o
it VR TARK= 515‘ B VAR = %(9)-

WbKH=150% = = =24 AR
JuAtH=2a-23 =3 L

XX1ll. DENSITYAND SPECIFIC
GRAVITY. )kt

1. A piece of lead weighs 56,75 g inair and 61,73
g. when suspended in water. Find tho volume and
density of the lead. Hy—WiK 56.75 g. ({Rd]1) o 3500
ARAHISTIFRZ IR 51,73 g, RoRILEN 2 EIEREEIR «

y 1, a8 VAL 850.75 56.75
e 5 N _—_—— __'_,.__‘.A.w..:,,..,___*__;-_:
CLIIEZ ) e P o S

| 1.3 5 (fg o cm.)
JeSeifiisnn3 b
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.3 A cylindcr of alummum weighs 28 85 g. in air
and 17.83 g. when immersed in water. Calculate the
volume and density of the metal. Compute tho sp. gr
of aluminum. —EABIMNEs{EEsdvlt 28.35 g kel
17.85 . SR ZUHT0O dRILET «

WA {=28.35—17.85==10.5 c. cm.

G == 28 3—5~—-2.9 c. cm
JL}Lm.==2.9
3. A picce of glass weighing 45 g. in air weighs
22.0 g. in water and 23,76 g. in oil. Calculate the dens-
ities of tho glass and the oil. PLHH—IRTEAHHIR 45 «.
TEHIEPIR 2375 g TORPIR 22,5 0 BORDEMOUIZE 1

MOWzEE= 2 (45—22.5=22.5)

=2 c.cm.

X e, 49—23.75 _ 21,25 .
k) 5 iV = &
iz e 45228 = 22. 5~-.94~ c.cm

4. What would be the weight of the glass in Exer.
3 when immersed in a liquid whose density is 0.922 g.
per cubic centimetor ?  JEiEHS 2K =922 g. ({i c. cm)
L2 BT > NG »

<Y, 45"‘\
—_— s d. =3
b 45225 =922 §5—x==,922 X 22.5

X =45~—20,745
=24.255 g&.
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6., The density of marble is 2.7 g. per cubic centi-
meter.  What is the weight of a rectangutar block 1 m.
long, 410 cm, widey and 16 ¢m., thick ? CGomputo the sp. gr.
of marble. What is its mass per cu, ft.2 KM 1LZ¥%IK
1% 2.7 g i e em. — 3P RINAEERE 1 m g 40 el
15 con, JEMCHFI 2 ACIBICHET » Fifar /i W1 »

(1) R¥fHZI=100%x4 X 15X 2.7 =g

16200 g.
(2) KIWF 2B =2.7

(3) LML =27 x62.5
= 168.75 fifj
6. Silver is 10.4 times as heavy as an equal volume
of water. What will 20 g. of silver weigh when immer-
sed in water? USHIATK 10.4 (I 2347 20 g 281K
HORYTF
W Benikepik W
uu—z—a"_ﬂw =10.4 10,4 W==188

W==218,07 g.
7. Ice is 0.9 as heavy as an equal volume of water.
If a picce of ice weighing 500 g. floats on water, what is
the volume of the submerged portion? What is the vo-
lume of the ice? JRZILMIS 9, &A1k 500 g. PR
P EAGARTGHT 7 ORZAREET -
M (1) WRARZH=1X500=500 c. cm.

(2) IKZBBE v= §%Qv=sss-95— c. cm.
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8 A bar of wood woighing 100 s ﬂoats on water
with 0.82 of its volumo submerged ; when placed in oil,
.00 of its volumo is submorged. Calculate the sp. gr,
and density of the oil.  AHLit 100 g. ¥RToKely » Yok
192411 82, ShlnTe o BEFANER 22K 90, MRS
T,

i iEZoKR=.82 vx 1 g (v= Al x=il1:2
%)
JiitkZili=.90 vxx g.
S 100+,90X v X Xx=100+ .82 X VX I
. 82 _
.. 90 _ .91

0. A piece of paraffin woighs 69 g. in air and when
attached to a sinker and suspended in water, 85.8 g. If
the weight of the sinker in water is 95.7 g., what is the
volume and density of the paraffin? —3IRIhIR 69 g.
(fi2s]s ). FTEAEoKb ORI 85.8 g. 5K IR 95.7
g, M2 AT JETRAH T

A 69 69
TR = e5— 0.0y = 78.0
= ,82 g.¢. cin,

JEIEMi =82
AR {=69-+-.82=84.4 c. cm.
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10, ‘The weightirequired to sink.a Nicholson hydro-
meter to the mark on the stem is 46 g.; when a.pigce of
marble is placed in the upper pan, the weight required.is .
15.8 ¢, and with marble in thoe submerged pan 26.3 g.
Rindithe density of the marble. —J@Hf2E/KANDLEMG
» UIOT 45 g WERINAT— WP k0% o WAL 15:3 g, ¥
WA RT AR UK 26,3 g0 SRAINT LR »

e - 7
it A= :g'g'_l‘_’sf;?’i—“z%’ =27 ¢, cm.

. ' .Wl;‘)ﬁ_{z_.
(trasst D=7 )

11. Find.the dcnslly of paraffin from the following

data:

Weight required to sink Nicholson hydrometer
to mark 66.4 g.

Weight to sink hydrometer with paraffin in
upper pan 456.6 g.

Weight reauired with paraffin in submerged
pan b57.G g.

IRT PR 28 2 BRSNS DY -

R TTAEREAUINR 56.4 .

AR RO _LIRAUNIR 45.6 g,

U T ARATUINR 57.6 g.

4, pee b() 4—45.0 10.8‘_ N
AR 57 6—45.6 — 12 =,9 ¢. cm,

12. The density of mercury is 13.59 per cubic centi-
meter. If a cubic foot of: water weighs 62.5 1b., what is
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the wolght of a ulbxc mch of mgreury ? /;(,(‘&'&']&," 13 59
c. om. Ml‘—* KN/} "}\/]( E 62,5, U? »,-= 3. }l i} A/](ﬂ&'fl?'
:r. .

62,5 % 13.59, _
i iR e T g A0t B

XXIV. ATMOSPHERIC

PRESSURE. K 4 W J)
L. The columu of meycury. in a hajometer stands at,
a height of 74.6 cm. What is the height in inches ? S/
FrlOROGETS 745 cm. BAGHTEZRGHET: o
7.1 cm=.3937 in,
74.5 om,=.3937 X 74,5, in,
=29.33 in,
2. How high a column‘.o'f waser.could be supported
by atmospheric pressure when the‘ barometor reads 75
em. 2 GIERPITAS 75 cmy BEENEEEAREERT -
1t RSIETR=13.50
WOLENETT IR 13,89 % 75=1019.25 cm.
8. When the barometer reads 74 em., what is tho
atomsphetic prassure expressed in grams per square genti-
meter ? in dynes per square cengimeter 2 SNSRT 74, ¢m?

S5 om, WASURZIRIST: € » SRARTF AT dynes,
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% 74%13.59=1005.66 .
74 % 13.59 X 980=985546.8 dynes.

4, If the pressure of the air is 15 lb. square inch,
calculate the total force exerted upon a person the arca
of whose body surface is L6 square ft, ZINfEJjnt =156
y NSyfari=16 Jivk o SRRy 2 48y -

it AT =144 X 15X 16
=2 34560 T

6. A soap bubble has a diameter of 4 in, Calculato
the forco exerted by the air against its ontire surface
when the barometer reads 29 in, A'cubic inch of mer-
cury weighs 0.49 1b.  — BiEIfiAR 4w Kk =29 in, —
MO RIR=.49 5 » WAL BHERGEZ ) -

M FRii== x4* Jjn}
IR == X 16 X 29 X 49
=7 14.27 i}

XXV. PRESSURE OF GASES
& g

1. If the volume of a certain gas is 200 ecm®. when
its pressure is 1000 g. per square centimeter, what

volume will it occupy when its pressure has been in-
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creased to 120() €. por squaro (cntlmclcr? -—$iﬂ’f€h'ir_:'-
200 ~7Jf cmy QUGS cm==1000 g, FALIETINE AT
Ji cm.==1200 g, li% 2 JEARRCHT o
M ARAA PV=PV
1200 V=1000 x 200
V =1000 x 200-+ 1200

= _.s.go =166 ~32~c'.' cm.

2. The volume of an air bubble at a depth of 1 m.
of mercury is t em™ What will be its volume when it
reaches the surface if the barometer reading is 76 cm.?
—EHZAWEE 1 ome ZORAUE =1 31Tf m. BEUE =75
cm, ISR o ARANEHAT o

M ARR PV=P'V’
75 V=(100-}-75) x 1
V=}7ZS_5_ =2% c, e,

3. A gas is often confined in a tube, as shown in
I'ig. 8, whoso open end is beneath the surface of some
liquid, How much is the pressure of the gas confined
in such a tube in a vessel of mercury when the surface in
the tube is 26 cm. below the level of the liquid ou'tsido,
the barometer reading 76 cm.?  AEGYAGS T g 3 )i
i (A) AT R—EE 2ol o BRHEASREY » SUNAS 75 cm,
FATH RIS T 25 cmd Iy o RSPS84
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i JEMS)=75—25

=50 cm, (JKIH)
(3) 1

4. If the volume of the gas under the conditions
given in Exer. 8 is 156 cin.”, what will bo its volume if
the tube is elovated- until the surfaces arg at,the some
level? {3 L JSUDRM2APMOBILEE=15 c. cm. {4
WORMT AR /RSRTHIZIE » JUAHET -

it ARARN 75 V=50 V'
V=—‘7“.5“'V
s 15 c.ocm. 2

@wIN

Wi=10 ¢ cm.

5. In B, Fig. (8) the surface of the mercury in the
tubo is 25 cm. above that of the mercury on the oytside.
If the atmospheric pressure is 76 cm., what is,the pres-
sure of the confined gas? (3) [3 B, f}#ﬂ*j}(é}&'iﬁii{%’é&ﬁﬁi[’.?}
25 cmy BV 75 cm, AEINET .

B AR =75 4 25
=100 cm.

6. Under the conditions given in Exer. 5 the volume
of the gas confined in the tuybe is 50 cm®  What volume
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will the gas occupy when the surfaces are-brought to the
same level? RN (5) 4;‘:’5&‘8&{”{::50 Co cm, ,ﬂ‘ﬁl!'ﬁ’lll
ARARETIAAL o ACSKHEH o
WEOARIN 75 V=100 V'
100 ,,,
V=5V

IS 50 ¢ em. ;2 1

Qo —-

J1=066 —g c. cm.

7. The volume of an air bubble 188 cm. under
water is 0.5 cm®,  Barometer reading is 76.4 ¢m. Calcu-
late (1) the pressure to which the bubble is subjcctc‘d.
and (2) the volume it will bave as it enierg.es from (I.w
water. —&EHEKIE 136 cm, b'ﬁtjl:’ﬁ}fﬁag c. cm, &
JW=75.4 cm. (1) PAGHEBPISEZNT (2) WRGRAEHDK
B2 R

136

it (D SIRSEZIET) =754+ 1376==85.4 cm.

(@) ka2 it =5 = 566 ¢ om,

8. To what depth would the inverted tumbler in
Fig. 8, have to be taken in order to become half filled
with water if the harometer reading is 75 cm. ? (8) [Eisls
ZARFERLR o BESGUMR =75, GRAEARRA 2 42 KEALICAIR

T -
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it WEEHRZE=d
d
(755825 )1v=15 v
d=75%13.6
=1020 cm.
(8) 1

9. A gas tank whose capacity is 8.5 cu. ft. is filled

with illuminating gas until the pressuro is 2256 lb. per
square inch, How many cubic feet of gas at atmopheric
pressure will be required in the filling of the tank?
(Assume 01{0 atmosphere to be 15 lb. per square inch.) —
WERMA 3.5 il JRVERE » UKy g =225 W
» FUNAVIE S 2 MECHT « CIR MG/ u} =15 1)

fF ARZF 15 V=3.5x225

3.5% 225
15

=525 W

V=

XXVI. CHANGES IN DENSITY

I. Hydrogen, whose density is 0.09 g. per liter

under one atmosphere, is condensed in a steel cylinder
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until the pressure is (6 atmospheros. Calculate the
density of the gas in the cylinder,  WRE (8- EK2 FAif.
~ liter 24818 =.00 . BLUGEHCT— B2l » E0ED
A 15, ff  SURIRECIEN I 2 I

W ARAR, Dp=ar
1 %X De=215%,09
D=1.35 g. por liter
2. Illuminating gas is condensed in a reservoir
until its density has increased from 0.75 g. per liter to
4.5 g. per liter. Calculate the pressure in the reservoir,
Express the result in atmospheres.  $#SEIG-F:Hfl 2 {llk
kil W75 g ver liter %8 4.5 g. per litor FRHAs e 200
T PEeRL .
W ARAA Pd=pD
J5P=1x4.5

4.5 .
P= ".—7?==5 S

8. If 4 liters of air at ordinary atmospberic pressure
are admitted into a vacuum of 10 liters capacity, what
will be the pressure and density of the air? (Under one
atmosphere the density of air to 1.29 g. per litor.) %A1
TWEMT 4 liters 22 » ATRUAM 10 liters Zejro iy
BECLIEIPURIWAARITT « CAKM 1 KIWTH liter 2%
E==1.29 g.)

B ARAN PV=P'V' 10P=4x1 P=.4 N
URBA pD=Pd  1xd==,4x1.29
=,516 g. per liter
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4, What s the weiglit of the quantity of illuminate
ing was dondensed in a cylindrical tank of 8'cu. ft. capa-
city‘until the pressure is 225 1b. per'square inch! (The
density of the gas under one dtmosphero- of pressute is
0.5 g. per liter,) M‘i’&‘ﬂ’t 3 SEREACZ M. o flidkd
Jiny 28Ty =225 T » WAETOHT (RS ZWMM 1 liter
it KSR T =15 22515215 {%
TR S 15 % .75 b, per liter
T ey X 17282 16,387
fﬂti&iﬁﬁ; 550 % 19 % .75
==055,69 g.

5. If the gas shown in the tubes in Fig. (3). A
and B, is air, what is the demsily of it under the condi-
tions given in Exercises 8°and 5 of § XXV T A. B.
B E » MIEERIR XXV @M 3 MUE 5 =i

] [fg;};‘@,}}‘:[f- .
i HR(3) Pe=50(A4Y)d,1.205550 : 75

a =8 50 .86 &,

Pexj liter
fR(5) P=100(B{})d;:1.29=100:75 -

dz =22;%‘§;2‘9=1.27 g.

Per liter
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XXVil. BUOYANCY OF AIR
K

1. A balloon whose capacity is 1000 m®. is filled
with hydrogen. 1If the weight of ‘the bag, basket, and
ropes is 235 kg what additional weight can the balloon
lift? —SERAA=1000 m", B ’%Zﬁﬁﬂﬁm%i%if
ik 235 ke. ﬂbﬁl&%iﬂﬁ%m FPRIRT . -

1M SERITHE S 58 =120 % 7000 =1290 kg,
IR S R IR = 09 X 1000+
235 ‘Kg.=325 kg
HATRIRIE 1290—325==065 kg,

2. What will be ‘the lifting capatity of the ballon
in Exer. I when filled with illuminating. gas? FFLUNEK
féﬁ’%ﬁ'&‘w&ﬁ‘. ﬁE:‘Evﬂlﬂi%‘I' .

it ErHMéf{UJ-—Iz% kg,
TRep IS TN =75 X 100, +235=985 kg.
FIHBNLIR = 12909842305 kg,

8. A %ilogram wiight ‘of brhss (density 8.3 g. per
cm®.) will weigh how much i in vacuum? —~FE 240 (7&‘;‘
B 8.3 g per cm®. ) ERZHIERET .

R TN LU O

e Il = 1000 +.15=1000,15 g.
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XXVIIlL. THE AIR BRAKE AND
SUBAQUEOUS PRESSURE

MR B S oK S IR )

1. If the pressure against the 8-inch piston of an
air brake is 756 lb. per square inch, how much force
drives the piston forward 2 SIWNEEZ AR 8 w o fif
JiwkZPEJ1S 75 @ AT RTRHERIGER -

M Sy x () x7S

=3769.92 i}
2. A diver sinks 68 ft. below the surface of waler.
Under how many atmospheres is he working 2 — APi/K
T 68 W PisEaS REMISR T
it Agdywt eI =15 &

68 W TR 2R = 68><12><?7 T728=27-96

RPN iSE 2 )0 Jymst =15+ 27,66
=42,96 1j;
3. A caisson is sunk until the bottom is 51 ft. below
water level. Under what pressure must the laborers

work 2 -~HiDLoK + ANESHUKT 51982 (AAVE DiSEIRIIY
B AR EE=15
SIQT KB =51x 12 % 72%-22.13

TN SEIE g Jiwt =15+ 22.13
=37.13
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