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The concept of force is one of the foundations of physics. Equally fundamental, though less obvious, is the idea that a force
times a the displacement through which it acts is also an important physical quantity. We referto this quantity as the work
done by a force.

Now, we all know what work means in everyday life: We get up in te morning and go to work, or we “work up a sweat” as we
hike a mountain trail. Later in the day we eat lunch, which gives us the “energy” to continue working or to continue our hike.
In this packet we give a precise physical difinition of work, and show how it is related to another important physical quantity —
the energy of motion, or kinetic energy.

One of the greatest accomplishments of physics is the concept of energy and its conservation. To realize, for example, that
there is an important physical quantity that we can neither see nor touch is an impressive leap of the imagination. Even
more astonishing, however, is the discovery that energy comes in a multitude of forms, and that the sum total of all these forms
of energy is a constant. The universe, in short, has a certain amount of energy, and that energy simply ebbs and flows from
one form to another, with the total amount remaining fixed.

In this packet, we focus on the conservation of energy, the first “conservation law” to be studied. Though only a handful
conservation laws are known, they are all of central importance in physics. Not only do they give deep insight into the
workings of nature, they are also practical tools in problem solving. Many problems that would be difficult to solve using
Newton’s laws can be solved with ease using the principle of energy conservation. (James S. Walker, “Physics”, 2010 Pearson
Education Inc.)

Use 9.80 m/s2 as the gravitational acceleration rate, g, in the
following problems.

DLFoRE<T, EHMEE gDEIX 9.80 m/s2 AWV &,
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; 1. {5 Work

W = F xdcos6 [J]

(W)

% y S
(/’?j : [Q1] Which is “work” in Physics sense?

P , KD HYELTV D EHE] 1247250
Ao o, b L NE L, mEname
w=o W0 w<o (a) Carrying desks from the

classrooms to the gym to prepare for
Zenya-sal. RIS DOYER CHEN LK
HEE LA S
(b) Standing with buckets full of water for one hour in a passage because
Isleptin class. EFIZEZDOTKAD XY CHEETIZ 1 KFHLZ S
s
(¢) Writing a lab report through the night. & TT7 7 LR — F & EL

[Q2] A boy pushes a 45 kg box with a constant force of 35 N through a
displacement 23 m, as shown in the figure. Find the work done by the force.
FRZRT LS, VER4Skg DFZSNO—TEDHTHLT23mittA
2o TONNLIEEEZRD L, (W191)

[Q3] An intern pushes a 72-kg patient on a 15-kg gurney, producing an

acceleration of 0.60 ms2. (a) How much work does the intern do by

pushing the patient and gurney through a distance of 2.5m? Assume the

gurney moves without friction. (b) How far must the intern push the

gurney to do 140 J of work?

Films, 12kg DEEZ 15kg DA P Ly F v —ORETHL YT & &

2.5 m A T 0.60 m/s? DN % H 7,

() BEEIIEHcELb0L LT, F#lmnr T ottEi ko L, (b) Bl
23140 J DAL AT 5121F SN2 OEEE ET D, (W192)

[Q4] A person pulls a 25 kg suitcase with a strap at an angle of 30° to the direction
of motion through a displacement of 55 m, as shown in the figure. Find the work
done by the force.

HHIRT L1, HDHAN25kg DA—Y 7 —ADHEOL EFINVTWND,
FI< L 35N T, L SIS LT 307 EaEThod, ZOADNS5mitEA
FPLEZOAN LI MAFERD X, (W193)

[Q5] A body is moving with a constant force as N

shown. Find the work done by the force. 30N 30N
HOEHIC, WEZFRPLMENEHL TG L | }; []

&, BUR LIE B WIRIC LR < S, —40m

(1211)
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[Q6] In a gravity escape system (GES), and enclosed lifeboat on a large ship is
deployed by letting it slide down a ramp and then continuing in free fall to the
water below. Suppose a 4970-kg lifeboat slides a distance of 5.00 m on a
ramp, dropping through a vertical height of 2.50 m. How much work does
gravity do on the boat?

BliL, m R A7 A CTRAORmM A — M MER L2 L— L E I Y TK
WD DS S LT 5,4970 kg DR AR — R 23 2.50 m O & &5 HERN % 5.00
migVED LT 5L ZORIZENNT HEFITN B,

[Q7] You want to load a 34 kg box into the back of a truck by sliding the box up a
loading ramp, as shown in the figure. The height of the truck, h, is 1.5 m, the distance
of the lamp is 4.4 m. (a) Assuming the box slides on the ramp with out friction, find the
magnitude of the force required and the work done by the force. (b) Find the magnitude
of the force and the work when you lift the box directly to the truck without using the
ramp.

BT 34kg D E T v 7 DRFEICAND DIZKD L 9 AWK & > T
LEF2pZLicliz, P77 OMAETOES hiT 15m, HEROR ST 44
mTHo5, FEBRROMOBEIBETE260L LT, (@ ML ETH0IZ
VBERIORE S, BLOZOORT54F, 2RO &, (b) Bz b3
HERLETDLEEZONORE I LHEFERD X,

[Q8] To lift a 6000 kg elephant to the height of 1.0 m, a lever is used, where L, =2.0 m
and L, =20 m. Compare the forces and works required between the cases using the
lever and not using the lever.

K 6000 kg DG % 1.0 [mlFfH EiF2dic [TZ) lever # AV 7=(L, =2.0m,L,
=20m), CZEHANRNEET LWL ZOXTERD LT T X,

[Q9] There are three kind of pulleys to lift a mass m [kg] to the height of h [m].
Compare the forces and works required assuming the friction is negigible.

LHORD LS 7 3FHOHBHEL AW TERE m kgl b D% h (ml 72085 LT
DITHER N LA F T L, (BHEOHERIEHATEILDOLTD)
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YW=W,+W, +-+W, = XW,

= FipiqdcosB

2

2. A2At=# Total Work MR — DL D NTT= B < IR

[Q10] A car of mass m coasts down a hill inclined at an angle « below the
horizontal. The car is acted on by three forces: (i) the normal force exerted by
the road, (i) a force due to air resistance, and (iii) the force of gravity. Find the
total work done on the car as it travels d along the road.

BHEm OHEN o DR OIGEZBAEL TS, B 6 Nk, BN, |BEH
NBLOBEEEO 3ETH D, EEIZIH->Tdlm] BEIT5 L X2, BIZEES
<HEFokEEZRD X,

[Q11] Calculate the total work done on a 1550-kg car as it coasts 20.4 m down a
hill with «=5.00° . Let the force due to air resistance be 15.0 N.

EoRE T, EOE N 1550 kg, B o =5.00° | EE#EJ) 15.0 N, #/EHRE 20.4
m & LTHFEOREEZRD I,

[Q12] Consider the car described in Q10. Calculate the total work done on the
car using Wtotal = Ftotal * d cos 6 .

FEHELE Qll <. ﬁ$@7{fﬂ%\\%%{é\j}7bk Eif?&b %)it\ Wiotal = Ftotal * d cos 6 ’%ﬁﬁb‘fﬁk&)
J:o
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3. FhiciEzo<< NI L B54EE Work done by a force exerted on a spring

S R D BERE X AL S Wz L I BITRITT HE Wexe = 1/2kx? [J]
S D BERE x AL S W & E ITHRE) NITRITT S Weg = —1/2kx? [J]

[Q47] (a) A constant force F acting through a distance d does a work W = Fd. Note

that Fd is also equal to the shaded area between the force line and the x axis. — Force of spring Applied force

EDORESIONF PEHZTEHN - EOEFIW=Fd THLIBZNIEFx 777 3 :

DR DOHEFEIZFE L,

(b) Consider a force that has the value F1 from x=0 to x=x1 and a different value
F2from x = x1to x=x2 as shown Fig. b. Find the total work.

bDXHiZ, 00056 x1 TTIEH Fi. i 5 xe T TIE) Fe MBI & 2 DfEFOEF

#Fx 2777 TRDE,

Q

T

(¢) Find how to obtain the work done by a variable force shown in Fig. c. s Equilibrium
¢ DX DIELT BINC & B RD B A BT L, e
) O
o}
. — ] F, té
e Area=Fd=W | Faxy =) <
Fixy
o X X, o x X, N - e o Position
Position Position Position
(a) () () ()
[Q48] In a spring having a force constant k shown in Fig. d, find the work done by
an applied force in shrinking a spring from a stretched position x=d to the
equilibrium position x=0. Also find the work done by the elastic force of the g W
spring. = kx
MdoXoiz, FREHEkOFTRE x=0 (iR 726 x ETHEILEE S04 0 Area=W ‘
ToFEERD &, Fol WSO DA dE KD &,

)
o - x
Position

[Q49] In a spring having a force constant k shown in Fig. d, find the work done by
an applied force in stretching a spring from x=0 (equilibrium) to the general
position x. Also find the work done by the elastic force of the spring.

dD X2z, IFREH k OIFREMIELILE x=d 25 i x=0 £ THid = &
EONTOT HFERD L, Elo, WEHOT HEFLRD L,

A pinball has a spring with a force constant k = 405 N/m. Find the work required
to compress 3.00 cm. [ERAEHAN 405 N'm DR EFFO L R—nABdb b, DX
1% 3.00 cm #i D D DITHBE AT N B,
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4. Power fLE%

p=Y
t

W] (3

[Q66] An electric motor can lift a 15 kg box vertically a distance 22 m for 26 s22.
Find the power of this motor.

1 5kg DF%Z 26 T2 m E LA XIS LT 5T —4 —DiEFEREZ KD &,
(1213)

Fig. 56

[Q67] To pass a slow-moving truck, you want your fancy 1.30 x 103-kg car to

accelerate from 13.4 m/s to 17.9 m/s in 3.00 s. What is the minimum power

required for this pass?

BEX OB T v 7 ZBEWEEZ S & 1.30 x 103-kg O R A 3.00 R 13.4 ‘ &

m/s 75 17.9 m/s IHIET 5. 2 OB VEE LICK B2 EFRITN < 523, (W207) ’:%»
L

Fig. 57

[Q68] You raise a bucket of water from the bottom of a deep well. If your
power output is 108 W, and the mass of the bucket and the water in it is 5.00
kg, with what speed can you raise the bucket? Ignore the weight of the rope.
FIFRNHFDOENO AT Y ORERE LT TWD, b LEOLFEN 108W T
N QKOG EDN 5.00kg & FTAUL, BERAT Y EFIE BT HHI TN B,
n—7OEIFERE L, (W213-47)
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5. Kinetic Energy EElo R F—

K = imv2 [J] (3

fLF- X — D EH Work-Energy Theorem
[ S EB) = R L F — DI TS LU
SW=AK=K - K=1/2 mv'> — 1/2mv* ()
K,v : Before K', v': After

[Q16] A car of 1400 kg is moving at 36 km/h. (a) Find the kinetic energy of the

car. (b) By what multiplicative factor does the kinetic energy of the truck

increase if its speed is doubled? & 7% 1400 kg @ HEJH A 36 km/h THE - T

%, (@) HRHOEBEE =R LXF TN 52, (b) SN 2{FI272 2 LER =R LF % .

— TR B 7, (1125) Fig. 16

[Q17] A truck moving at 15 m/s has a kinetic energy of 4.2 x 105J. What is
the mass of the truck? 15m/s DIE X T4.2x103J TESTWD F T v 7 R3H D,
ZONT vy DEEITNL By, (W199)

[Q18] How much work is required for a 69 kg sprinter to accelerate from rest to 2.5 m/s?

69 kg DEHNIEE > TWDHIREEDN D 2.5 m/s (TIMNIHT 2121 LN 72T OFLFN LB (Kb
AR

(W199)

[Q19] A 4.10-kg box of books is lifted vertically from rest a distance of 1.60 m

with a constant, upward applied force of 52.7 N. Find (a) the work done by the 2
applied force, (b) the work done by gravity, and (c) the final speed of the box. _

4.10 kg DAFIZ 52.TN O—ED & EHFITIMA T, #ikkigd 5 EFEIC 1.60 m e
BbHEFD, ) oot stHmzkwd, O EHOTHEFEEZRDE, © & @ l

DIFEHHE 25K (W199) I Fig. 19
1g.

(B3 2 415)
[Q22] A 1.0 kg body is moving on a horizontal rough plane. The body passes at
point A with a speed of 3.0 m/s and then at point B with a speed of 2.0 m/s. The

distance between A and B is 0.50 m. (a) Find the work done by the kinetic __30mA _20ma
frictional force between A and B. (b) Find the magnitude of the kinetic

frictional force. (c) Find the coefficient of kinetic friction. l

B 1.0 kg OMIERNRH B WVIKFEHE ZER) L TW5, WIROE S, RAZE®RT D A B

EEITIE3.0m/s, MBAERT S EXIZIT20m/s Thotz, SABMDERET
0.50m TH5, (@) SABRTEHEENN LioftFaRkd L, (b) BIEEHOKRX Fig. 22
SaRD I, (o) BEBEEEZRD X,
(1216)
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6. Gravitational Potential Energy BAKEIAMB R NVF—

Work done by a Conservative Force and Potential Energy

RAES R LTt &AL = R L — AU=U — U=-W, B
Gravitational Potential Energy | /JIZ & D L= R /L ¥ — U =mgh [J] (6)

( BEYEH 200D D LEN D D)

2
K= %mv’

= K+ W
= K+mgh(=K-AU)

Q33] Find the gravitational potential energy of a 2.0 kg body when it is 5.0
m high from the ground. Let U =0 be at the ground. E& 2.0 kg DKM,
HENSB50m OFESICHDHEE, ZoWRoMEEREERE LI E0EN
WX DALE T R — T < By,

[Q34] By what multiplicative factor does the gravitational potential energy
of a body increase if its mass is doubled? R¥EHNOLDEINEDL LR NE
X, MEOF> TV DMET R X —TERN 2510705 & HEI2 D0,
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[Q35] An 82.0 kg climber is in the final stage of the ascent of
4301-m-high Pikes Peak. What is the change in gravitational
potential energy as the climber gains the last 100.0 m of altitude?
Let U =0 be (a) at sea level or (b) at the top of the peak. 82.0kg D~
T A ~— 3 4301 m O Pikes Peak #TH & T L7 100.0 m %74
T Eleole, 2D 100.0mEFHED Z LICEAMBEBZRLF—DEE,
(a) EHEm ZHEmE, BLO OLHE, & L TEHEHEY X,

EEOTRXLVX—L NBHTINF—)

[Q36] A candy bar called the Mountain Bar has a calorie content of
212 keal, which is equivalent to an energy of 8.87 x 105J. If an 81.0
kg mountain climber eats a Mountain

bar and magically converts it all to potential energy, what gain of
altitude would be possible? ~ 727 L /\— LI D EAIX, 212
kcal D U —23H 0D ZHIL887Tx105JIZFE LV, b L 81.0kg DX
HEPZNEZBITEORTEMETF VT —ICEZD I LNTEL
THLERBAETENLETOEIEZRDL LB TE D0,
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7. Conservation of Mechanical Energy HZEMT XA F—EERN -1

E = U + K = constant €)

E = mgh + %mv2 = constant

(ENOMET RNV F—DFRT, £S2R EDHFERFENDRVR)

[Q41] A 1.0 kg mass is thrown upward with an initial speed of 28 m/s. (a) Find the
kinetic energy of the mass when it reaches the height of 30 m. (b) Find the speed of
the mass when it reaches the height of 30 m. (c) Find the maximum height the mass
can reach.

B& 1.0kg DR %E 28 m/s DF S THE EICH T2, (@ WEORE I N 30m IZholo b &
DEF TR LF—5RKD L, ) FLIDOLEOEIINL BA, (© FlfEmomE ST
[ARE=Y/ (1221)

[Q42] In the diagram, a block starts from rest at A, slides down along a frictionless
track to the bottom B, and goes up to the point C. (a) Find the speed at the point B.
(¢) Find the speed at the point C, assuming the air resistance if negligible.

FRT, DR A S TEHILRED S EEOMORHAZEVHFRY . WKOEB 2R, S C
FTEo, (@) ABIIBILHESZRDE, b) RCIKBITLHEIEZRD L, EXHH
IFEHATE D LIRET D,

[Q43] At the end of a graduation ceremony, graduates fling their caps into the air.
Suppose a 0.120-kg cap is thrown straight upward with an initial speed of 7.85 m/s,
and their frictional force can be ignored. (a) Use kinematics to find the speed of the
cap when it is 1.18 m above the release point. (b) Use conservation of mechanical
energy to find the speed of the cap when it is 1.18 m above the release point.
$¥ﬁf$¥$i¢%%w CERITRIT T, 0.120 kg DIEFAHNEE 7.85 m/s TH _LITH
bhlELEd, BRICLHPEHZEE L &, (@ EHOXLEF->T, 1.18m L TO
E%@ﬁg%ﬁw;o%)ﬁ%mizw%~%ﬁw%ﬁof\usmkf®¢%@ﬁg%
Kb X, (W228)

[Q44] If the initial speed vi and the release point yi is assumed to be constant, how
does the speed of the cap change above 1.18 m depending on the path as shown?
METEEFD &, FHEERRAUTE ETRIFE & LNOIcRITZE % 1.18m LTO
BFOESITEDLIICEDLDLIEAIN? (W229)
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[Q45] In the bottom of the ninth inning, a player hits a 0.15-kg baseball over the
outfield fence. The ball leaves the bat with a speed of 36 m/s, and a fan in the
bleachers catches it 7.2 m above the point where it was hit. Assuming frictional
forces can be ignored, find (a) the kinetic energy of the ball when it is caught and (b) its
speed when caught.

IEIDE 2T T FOHEFE T, Ny Z—MN0.15 kg DR —VEZIBHELITHT 1=, 2N
2L ER—LOEEIT36m/s T, AZ 2 ROBENZFNEDINDATEDII Ny X —DLE
XV 72mE»oT, BERKOEPEEE L TRERD L, (@) BERONATI L X OHET)
TRAF— (b)) TDOLETDOHS, (W230)

[Q44] Swimmers at a water park can enter a pool using one of two frictionless slides
of equal height. Slide 1 approaches the water with a uniform slope; slide 2 dips
rapidly at first , then levels out. Which slide gives faster speed at the water?

T VICBEBENEH TE D 2OV — X — AT A X —0355, 0 DIFABRN—E T,
H 9 O EDEIRMNIB THRERESI R E L TND, AT X —DERETOERIILEL L
DTN, (W231)

[Q45] A 55-kg skateboarder enters a ramp moving horizontally with a speed of 6.5 m/s
and leaves the ramp moving vertically with a speed of 4.1 m/s. (a) Find the height of
the ramp, assuming no energy loss to frictional forces. (b) What is the skateboarder’s
maximum height above the bottom of the ramp?

55 kg DA — M AR—H—7% 6.5 m/s DR S THAEI A L CHABHE IR 72, $hiE i CHiE
Nzl &DOHI T 41mls ThD, BEEHIAEBETE260L LTRERD L, (@)
EOWER RN LEDE S, (b) ZRTORGHORES, (W232)

[Q46] The water slide shown in the figure ends at a height of 1.50 m above the pool. The
ending part is horizontal. If the person starts from rest at point A and lands in the water at point B
2.50 m far from the end of the slide, what is the height h of the water slide? (Assume the water slid
is frictionless.)

PURT LI R0+ —F =BV ERH Y, 0 BOREOHZITKENS 1.50m DF S
HVKFELIRoTN D, b LABRATIEILRENGIHY HLED BOKEN S 250 m #ih
ToKEBICEDLLETHIE, vVA—F—BYAE0ES hFTN< b, (V+A—F—0 A
DEBIIEHTE 0D LT D) (W249)
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8. Elastic Potential Energy FhowEEHICEAMNBT R LVF—

Elastic Potential Energy (X4 1712 & A0 = R L ¥ —

U= 1/2kx?

[J] @)

[Q48] In a spring having a force constant k shown in Fig. d, find the work done
by an applied force in stretching a spring from x=0 (equilibrium) to the general
position x. Also find the work done by the elastic force of the spring.

dD &Iz, FREHk DIFRE x=0 (FHiR) 7o x FTHITXLZ L E DI
DY HEF RO L, Eo, HELOTHHEFERD L,

[Q50] A spring has a force constant k = 40 N/m and an original length of 40 cm.
(a) Find the elastic potential energy when it is stretched to 40 cm. (b) Find the
work required to stretch from 40 cm to 60 cm.  [£42E % 40 N/m., HKEN 30
em DIERRH D, (@) IFROREEN 40cem D& & | HEZRLF— (TN B2y, (b)

ZOWREENS . ITHROREEEZ 60cm IZLzE X IZREMITT O Li-EEn<
5D

[Q51] When a force of 120.0 N is applied to a certain spring, it causes a stretch
of 2.25 cm. What is the potential energy of this spring when it is (a)
compressed by 3.50 cm or (b) expanded by 7.00 cm?

120.0 N O & TR A 725 2.25 cm 02, (a) Z0FH% 3.50 em #fid 7z &
& HDWED) 7.00 cm E L2 L EOfIET R AF—FNL B, (W225)
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9. Conservation of Mechanical Energy NEFEH XX —RFR-2
(BEDOMETZFLF —DRT, £ EDIFRETFINORNR)

E = U + K = constant (€)

E = % kx? + % mv? = constant
[Q60] A 1.70-kg block slides on a horizontal, frictionless surface until it encounters a !
spring with a force constant of 955 N/m. The block comes to rest after compressing WA \\_‘

the spring a distance of 4.60 cm. Find the initial speed of the block.
1.70 kg OWIRDEEER D 22\ ACEH & W o T & TIEREEL 955 N/m DI IZ#iZE Lz,
WX A RN L CIERITERK 4.60 cm #iA 7S, WIIRORYIOES 2R X, e

10. Conservation of Mechanical Energy NEH RNV X —RFH-3
(BN EHENOBEEMNBT XLV F—DFR T, HEEFH. TEODRNFR)

E = U + K = constant (®)

E = mgh + %kx2 + %mv2 = constant

[Q61] When a force of 44.0 N is applied to a certain spring, it causes a stretch of 4.60 cm. A
1.85 kg block is placed on the spring, as shown in the figure. Initially the spring is compressed

4.32 cm and the block is at rest. When the block is released, it accelerated upward. Find the y
speed of the block when the spring has returned to its equilibrium position.
40N OHEIFRITINZ =5 4.60 cm Nz, ZDFRD 12 1.85kg DHEERD L 5 = v m
S, BT RE 432 em i ER Tk, ZoORENGEET S ikix s | | T Ly=o
I L7z, ERBSTEOMEICRE 7 & & OWIkOES 2k X, : %

ot -
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11tk Physics 4
Work done by Non-Conservative Force and Mechanical Energy #HEE IO THAF L BB R L F—

11.

W,.= AE=E - E

K+U

=T

K=Lmv? " = K+ W+ We
= K+ W, — mgh

(= K+ W,~AU)

[Q62] Deep in the forest, a 19.5 g leaf falls from a tree and drops straight to the ground. Its initial
height was 7.89 m and its speed on landing was 1.50 m/s.  Find the frictional force that acted on
the leaf while it was falling.

HOFT, 195 g D—HDOENRH 789 m DARDKE L SEENE >+ SHIFICE B, Hif
CESHEMOES L 1.50m/s Thod, KHDHWIZIC I ORI bW BEEIRGT TV

< B

[Q63] A 95.0 kg diver steps off a diving board and drops into the water 3.00 m below.
If the

At dome depth d below the water’s surface, the diver comes to rst.
nonconservative work done on the diver is Wne = -5120 J, what is the depth, d?
95.0 kg DX A N—=NT ¥ T HNDS 3.00m FOKEIZHEDHTZ, KEFd THA—D

e

HWEIT 0o, b LAKDOEBEERII IO LIAEFN Wne=5120d &5 & 44 3—D
o TR IITWN B,

[Q64] A block of mass m1 = 2.40 kg is connected to a second block of mass m2 = 1.80 kg,

When the blocks are released from rest, they move through a distance

as shown here.
Given that the coefficient of kinetic

d = 0.500 m, at which point m2 hits the floor.
friction between m1 and the horizontal surface is 1’ =0.450, find the speed of the

blocks just before mz lands.

mi1 = 2.40 kg DK 1 3PLD EIZH Y me=1.80 kg DK 212072083 TW 5, W NIE =
FolREL BTz L & d=0.500 m Y\ TIIER 2 3RICHitIVZ, iR 1 EHLOIE

DBEERHIL 1 = 0.450 ThH D, MK BRI L EDOEI ZRD L, -

By Tohei Moritani
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4. Energy T X)LV F¥—

"Energy Is the Ability to Do Work."
(T2xNF—LIIHEETIENITH D, |
Energy can be found in a number of different forms. It can be chemical energy,
electrical energy, heat (thermal energy), light (radiant energy), mechanical
energy, and nuclear energy. Energy can be changed in one form to another.
In the beginning, we will study about mechanical energy that can be either
kinetic energy or potential energy. Concerning potential energy, we will
study two types, gravitational potential energy and elastic potential energy of
a spring.
TARAF— (IR R REE & D, RENRFEL, b= r¥— ERT XV
¥F— B Bl xrx—) Ot BHTZxAX—) | AT IAFX— FAE
TRNLF— ThHhDH, TXLFX—[IHDHHENOMOBREICERTE 5, RKIIC,
NPT HN R —IONTHEES, NFHTRAF—L, EHz L ¥—LfiiET
FNXF—=RHY | fETRLF—F, BEHCEDHMET RV —LITROMMES
IR DALE T RLF—ITONTHES,

Kinetic energy ) ( Potential energy )

( Gravitational Elastic >

_ 3 Potential energy 3 N S
’%"
l, ¢ 1 W
s
2.
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i
6. H
i
« j! 1
5.
10.
E,=W
W = mgh
8.
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11.
‘mill race’ with
flowing water

AAA

BoLbELMTEIEE FUDOHIEERUAEIC<BEND
BT RILF—3BA U b2, (BB TH)LF—I30)

— TTHMBIRIVF—REBA

FEEHOTRAR AL IEDT
T VOSBRI RILF—(3EZD
(3 EfIMME< DD ST R
WHF LD TLK

N AN
— HAR
BOHENETAICL EET BOLE FOMBENS, (I8 BERUBHOTLLDT,
RIVF—ZEROL, BIFNEE IRIVF—20, BoE B I RILF—(IBITLK
VIZE S B NEEVEE, O T EBHIXIF—HNSE [FE ZOFEHTRIVF—
AEVIRF—ZRH O [ERKELTED STV
SOBENECHDSTAB BRI HEROTUTSPFEDBERBL,

F—EH DK, TNUMIEIR)LF—DEE
IRVF—CEDOTVBAI BREEE

DEODEETAEEHEFDL.
18.

NXOESENT HHE
stretched string NEZDNEENEZ DI XRIVF—
Gains potential Original pasition
energy of string

Gain inkinetic b) Work is done
Energy to compress
spring
= x =
[
PEg Y~
9 KE BRNNINTRHHE
m—» BRIDNEINEZ BT RIVF—
v
26.
21. 25.
871072015 By Toher Moritan:
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Potential and kinetic energy

I

Chemical PE

Kinetic energy

217.

iﬁﬁﬁtﬁb

Enra energy can
lat work.

As a bond breaks, the free, potential energy
comes out.

In this example, another atom
present in the vicinity, ge) can

The stronger bond forms over the weaker one.

Spontanecus bonds will then form in a way that
Is the most stable.

form a stronger bond with the green
atom than the blue one did.

This is the potential energy in a molecule.

some energy was left over,
This energy can be used to do work.

‘\-‘\M

CPE in
Rduced C
cmpds

Cellular Work /

Cellular Work
Consumer

+ Heat
(herbivore) /
CPEin
reduced-C
cmpds

\

Chemical

. SRR
\‘ Electrical

Light

Thermal

CPEin
+ Heat Produccr reduced-C
(dutotruph) capde
Dcc.umpuscr -
\ /.
/ /\ Consumer t’
JCEE Y (omnivore) Electrical Nucleer
Cellular Work ‘cmpds
+ Heat Cellutar Work
+ Heat 30
31. ;
ST 2L P
* =
=

”v*

hREtT L+ -

ﬂ @ el

111

eI 4-
Geam)

Ly

o) ez
TH @Dl

BEAT® L7 TN

BREOT T -
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12. Density bio)in

B Density p = 2 [kg/m3] (5)

[Q18] If a given sample of metal is found to have a mass of 302 g and a volume of
26.7 cm3, what is the density of that metal in g/cm3 and in kg/m3?

oD BILOE ) 302 g TIREEA 26.7cm3 Th L & &, TOEEITWL B, glem?
L kg/m3 THHE,

[Q19] Find the magnitude of gravity exerted on the object having a volume V [m?3]

and a density p [kg/m3].
BREV [m3], B p [kg/m3 OB 5 < BN By,

[Q20] Table is a list of examples of densities. Explain how Archimedes found the
method to determine whether some silver had been substituted in a gold crown by
the dishonest goldsmith.

LHDORIE, WS ONOMDOEEETFLTWD, TAFATAE, EREBMETTE T
D03 HDVIIARIEER SR LA AR E -2 RO 2 HiEE ROT R ET EART
EIZ5 9 h,

[Q21] Overflow Can (Eureka Can)

18
Keio ‘Acad’emy of New York

TABLE 15-1 Densities of Common

Substances
Substance Density (kg/m’)
Gold 19,300
Mercury 13,600
Lead 11,300
Silver 10,500
Iron 7860
Aluminum 2700
Ebony (wood) 1220
Ethylene glycol

(antifreeze) 1114
Whole blood (37 °C) 1060
Seawater 1025
Freshwater 1000
Olive oil 920
Ice 917
Ethyl alcohol 806
Cherry (wood) 800
Balsa (wood) 120
Styrofoam 100
Oxygen 1.43
Air 1.29
Helium 0.179

©2010 Pearson Education, Inc

8/10/2015

Fig. 20

By Tohei Moritani



11th Physics 4 Work and Energy 2015-16

13. Buoyancy and Archimedes’ Principle /1 &¢ TV F AT ADFEH

TILX AT AOJFE  Archimedes’ Principle

An object completely immersed in a fluid experiences an upward buoyant force
equal in magnitude to the weight of fluid dispersed by the subject.

%71 Buoyancy = psV g [N] ()

[Q22] A weight is attached to a spring scale. When the weight is suspended in
air, the scale reads 20.0 N; when it is completely immersed in water, the scale
reads 17.7 N. What is the volume, mass and density of the weight?
BHYZEFRIINVICHD Lz, BRHATIEL20.0NZRL, KPIZERIZR L EE
X177 N&mR L, 20Bb 0 OFRE, HiEk I OEEZRD X,

[Q23] An air mattress is 3,45 m long, 0.995 m wide, and 25.6 cm deep. The mass
of the air mattress is 2.50 kg.

What is the maximum mass the mattress can support in freshwater?

HLHTTvy PLAE, B&345m, 1F 0995 m, && 25.6cm T, ZNHIDHE
13 2.50kg TH 5,

TOvy NV AEEBOKIZI IR LEZDOY Y NUVARKZDZIENTELHEE
RN By,

[Q24] Why can swimmer float like Fig. 24 in the Dead Sea?
FHETIE, Fig. 24 D XS APNELS T ENRTE HD1E72ED,

[Q25] (a) What percentage of a floating of ice projects above the level of the water?
Use the density values shown in the previous page. (b) An ice block floats on water
in Fig. 24. Does the water level increase or decrease when the ice melts?

(2) KIZEWTWDAKRD S B, Kl EICH TO S ORBIIOK 2RO M%7 (b)
KOEE Y NKIZENTND, KBET 72 5KEIZ N2, FTRd0, BEHLRN
. (W315) (W316)

19
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[Q26] Explain the principle of a Cartesian diver.
MRILT ) ORELZ A X,

*[Q27] A uniform object having a density, o, and a volume, V, floats at the
boundary surface of two kinds of liquid, 1 and 2, with densities, p1andp2(p1>p2),
respectively. Find the volume of the part of the object lower than the boundary
surface.
B o O—KRIRIEEEV OMIER, MOX 12, B o1, p2 (p1>p2) O 2O
DEFREO L ZAHATHENTWDS, LD TS & 2 MR DEREZ K L.

(I189)

*[Q] Two globes, A and B, having an identical volume is connected with a light and
fine string and put into water. The globe A floats so as to raise just the upper half
of the sphere out of the water without loosing the string. Assume the density of
water and the globe A as p and o /6, respectively. (1) How many times is the
magnitude of the buoyant force exerted on the globe A larger than the magnitude of
gravity exerted on it? (2) Find the density of the globe B.
FEHEOFELW2ODEKA, BEZES TV ARTHORWTKICANTZEZA, ADL LD
EHL DK D D I HTOIREE TR E IR AT, KOFEEE o A DEEX 016
L35,

1) ABRZIFLERIORE ST ARKIEIESLBHOKE SOMEN,

(2) BOFEEITNL By, [HE53]

[Q29] What volume is necessary for a balloon to float a human with a mass of 60 kg
using helium (The density of helium: p 1= 0.179 kg/m3, The density of air: p an= 1.2
kg/m3).

~Y T AR ov=0.179 kg/m?). 2 AV T, B 60 kg DAEZZENO LR SEHICHE
22 B OEEHIN < By, (ELRDEE p air= 1.2 kg/m?)
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14. Pressure £/

£71 Pressure p = [Pal @)

vlm

[Q29] Find the hydraulic pressure p [Pa] at the depth of d [m] in the sea,
supposing atmospheric pressure as po [Pal, the density of water as p [kg/m3] and
the gravitational acceleration rate as g [kg/s2].

KENHEE d [m]OKE p[Palzkd &, 72720, ZE%E po[Pal, KOEES o
[kg/m3], EHMEEOKRE % glkg/sdEd 5,  I172)

[Q30] Find the water pressure by atm at a depth of 25 m in a lake.
25 m DTS DWE D KEITAKED,

[Q31] A 79 kg person sits on 3.7 kg 4-leg chair. Each leg of the chair makes
contact with the floor in a circle that has an area of 1.3 cm2. Find the pressure
exerted on the floor by each leg of the chair, assuming the weight is evenly
distributed.

79 kg DIERED AN 3.7kg D A RO NTIZHE S TS, WT OMIMBKRICET 255
DEFEIIH—ARIZHOE 1.3em2 ThH, M1 2EIITHETHL LIRET D &,
— AROMBRZ T EI TN B,

[Q32] Find the pressure exerted on the skin of a balloon if you press with a force of
3.6 N using a needle. The area of the needle tip is 2.0 x 107 m2.

JEfi 2 $1C 3.6 N D) TRNZ & EDJET &R K, oSl dEfEL 2.0 x 107 m?
Tho, (W501)

*[Q33] A metallic cube of a weight of 8.0 N is suspended from a spring balance

(scale in N) and sunk into water keeping the upper surface of the metal horizontal.

The density of water is 1.0 x 103 kg/m3.

(1) As shown in Fig. 33-a, when the lower surface is located at a position 4.0 x 102
m deep, the balance shows 6.4 N. What is the buoyant force of water acting
on M?

(2) What is the pressure of water acting on M when the lower surface is sunk at
b? What is the buoyant force?

(3) The same questions at c.

HIN 8ON OMFEDAEM ZidiEny (B OBAMIND 250, Mok

AT H 72TV D L O IKRFICANTZ, KOEEIT 1.0x 103kg/m3 TH D,

(1) MadXHMOTHEAKEND 4.0x 102 m OFEE TRAL L X (ZRE)
DOHBEYIZ64NZS Lz, MBKNOLZITDHEITNEINL 5oy,

(2) HbOALEE TIAL L & MO FHEAZT 2KIZEDENZZENZNNL B,
Fo, MABKPOZTBHERITTNL By,

(3 Kb ONLEFETIRATEE XL S 1, (1189)
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Temperature and Heat &L & 24

Ay

Summar ) ]
y Equations AR DA
1. Temperature R Q = CAT = mcAT
Heat e
e : Heat [J]  [or call
Th 1 Equilib AR Q .
ermal Equilibrium B3 C : Heat Capacity [J/K]  [or cal/K]
5 Heat amount) Bk ;:n: .Slslzzslgc Heat [J/(kg[k-gl]() [cal/(kgK)
Heat C it BN R i
cat apacity e AT: Temperature change (K]
Specific Heat Fe#n (AT=T"_T)
Latent Heat T o
Q = mL
3. Thermal Motion EABEE ) .
Heat Conduction Bz L: Latent Heat [/ke]
4. The First Law of Thermodynamics 2\ /15255 1 15H]
Internal Energy W=/ ¥ — Q =AU+W
Ideal Gases %TE’?\@F\ Q: Heat gained from outside  [J]
Boyle’s Law AA NV OEH A U: Increase of Internal Energy [J]
Charles’s Law ¥y VDB W: Work done to outside [J]

Thermal Processes of Gasses
KR DEAL & N = R L X —
p - V =constant Boyle’s Law (T = constant)

5. Electric energy BRI R F— p : Pressure [Pal, V:Volume [m3]
Joule’s Law ¥ a— LDl vV
Joule Heat V2 — LB F = constant Charles’s Law (p = constant)

6. Energy Conversion = /L¥— D7k
Conservation of Energy T /L ¥ —D#{7H
Efficiency of a Heat Engine ZMERID%hR

T: Temperature [K]

w Q:— Q;
e=— X100 = — x 100 [%
Q1 Q1 %]
e : Efficiency BN R

W: Work done by Engine ZWRE34 % 5%
Q1: Heat added to Engine ZW&BIIZIN % 5 7= 24
Q2: Exhaust Heat 5T 5 u7z#

Specific Heat lt# ¢ [J/kegK]
Water 7k 4186 leal = 4.186J
Ice 7K 2090 .
Steam R 2010 T [K] =t [*C] +273.15, F = 1.8C +32
8;1 er %%Yﬂﬂ 1?378(; Latent Heat of Fusion Latent Heat of Vaporization
Cornmic % 1090 BRARIES A Le[J/ke] IR Ll/kgl
Glass HT A 837

. < Water 7K 3.35x 105 22.6 x105
Aluminum 7 V'3 =7 A 900 Ethanol =% /—/L 1.08 x 105 8.55 x10

29 871072015 By Tohei Moritani
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1. Temperature and Heat BB & &
[Q1] Which results in the highest and lowest temperature?

ENHR BARLS 22D D

N EH @R T,

Iron
Powder

Blanket

[Q2] What temperature on the Kelvin scale corresponds to (a) 0°C; (b) 20°C; (c) What temperature on the Celsius scale

corresponds to 70K? (d) What temperature on the Fahrenheit scale corresponds to 20°C?
() K 0OCIHEMHRE TV By () BE 20CITHXHEE T By, (0 MERHEE 70K iZEEKTH L Bh, (D 'K 20C

IEZAETNL 65,

2. Transfer of heat ZADKH)
[Q3] A block of iron is dropped into a barrel of water having a temperature of 50°C. What flow of heat will take place if the

temperature of the iron is (a) 40°C; (b) 50°C; (c) 60°C.
FRODT=FE D & 50COKDHFITIR LTz, #6435 (a) 40°C, (b) 50°C. (0) 60C, THDH L&, EDL S RBAOBENEZ 50,

3. Heat capacity EAVAg
[Q4] The heat capacity of 1.00 kg of water is 4186 J/K. What is the temperature change of the water if (a) 505 J of heat is

added to the system, or (b) 1010 J of heat is removed?
1.00 kg DKDEAKE FIL 4186 J/K Th 5, (a) T DKIZEE 505 J M2 5 & ARIREMITNL BiZd0, (b)) 20K BHEZE 1010

J B EARIEITNL BITR DD,

Temperature

4 . Specific heat FEER
[Q5] The specific heat of water is 4186 J/kgK whereas that of vegetable oil is 1970 J/kgK A P
and its flash point is about 300°C. Why do you think fires sometimes happen at 00 e s Ve @
kitchen? /KDEEAS 4186 J/kgK 12Xt LT, B D HEIT 1970 J/kgK TE D5 K FITHKI oil
300CTh D, ZDIZ LnbAREARFIKKNE ST VNERE L,
100°C |---sevmer
. Water |
> Time
871072015 By Toher Moritan:
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[Q6] Suppose 550 g of water at 32°C are poured into a 210 g aluminum can with an initial
temperature of 15°C. Find the final temperature of the system, assuming no heat is
exchanged with the surroundings. A specific heat of water is 4186[J/kg K]
32°CDIRFEDIK 550 g & 15CDIRET 210 g DTV I DHICANTZ, TDORDIBFE TN BT
RO, FAREDBADRLYD L DITENLD LT D, KOLET 4186[J/kg KIE T 5.

[Q7] Find a temperature when a water (10[°C], 30[g]) and a hot water (70[°C]60[g]) are

mixed. A specific heat of water is 4186[J/kg Kl

10C ok 30[gl & 70°C D 60[gl & AL L, MCIZAR DA KO LEIL 4186[d/kg Kl &5
5.

[Q8] A 235 g lead ball at a temperature of 84.2°C is placed in a calorimeter containing 177 g of water at
21.5°C. Find the equilibrium temperature of the system.

BN 235g TRA2CDDOER Im ) A—F—FIZHDHEE 177 ¢ T 21.5COKDOFIZAN
Too WL & T OREEZRD K,

[Q9] In the calorimeter as shown, the total weight of copper container and copper is 120g.
When a 100 g block of metal with an initial temperature of 98.0°C is dropped into a the
container holding 180 g of water at 20.0°C, the final equilibrium temperature becomes
24.2°C. What is the specific heat of the metal? Use 380 J/kg - K as the specific heat of
copper.

B &5 EEFE B\ELZAET D8, SMBIZED AR L O ITEEM THEN TV D)
N5, gHNEE L NEREBEOEEOMIL 120 g TH D, SHHALIZIE 20.0°CDKA 180 g
A2TWN5, ZHIZ98.0COEDHIZANTIH -7 100 g DEBERE AN TS REHETHD
CHEIRED & IRER 24.2CTEILRoTe, ZOBBIROLEIIN B, FOHLEE
380dJ/kg - K &7 %,

24
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Insulator

Thermometer

Copper Stirrer
i Bl e
gl Copper Container
k[ | Water
— 9 — Metal Ball
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5. Temperature and Molecular Motion /& &
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531 3HEH)

[Q10] Matter consists of moving particles (atoms or molecules) which can interact more or less strongly with one another.

Explain about temperature, heat transfer and phase changes using this model.

WHEITEB T DRF RF°0F) ok S

NTWTRFIFEWVICHEER S 2, ZOETALEAWT, 1E, AoBEE LOMER 2T X,

b,
2R . .,

e :
o? R
e oo

Snowflake 55 ;i KDy FHE1E KDy FHk1E KR D53 T
6 . Evaporation 7R
[Q11] (a) Is it effective in decreasing temperature to sprinkle water? T

HIKTRIRN TR D02

(b) Why are Japanese traditional houses cooler?

AR

(c) Which is cooler, in the shade of house or in the shade of tree? Why?

Dz KEEE EL LR LW, EIXREDN,

(d) Which method is effective for cooling a watermelon with water? /K CX*

A AEBRTRNFEZES L, [MB12]

(e) How does evaporation help to cool us when we exercise or work up a

BEERITF PSS E L& SITREZRROT ORI OARFEITEDO X

sweat?

INTEZ DDA D D,

(f) Why does a chilly feeling happen after a bath? Hmd it Z 272

[12] Evaporation of water occurs even in a room temperature.
it does using a molecular model.

LEyfET TR &,

IKOEFIIRIBETHLR IS, TDOAH=X w

HARFZEDHE LD L8

==

Equilibrium

Vacuum
(initially)

T3 [

High-speed molecules  molecules leaving and

escape the liquid entering liquid in balance

Explain how

i - /- TANTAL
sl PN ]
S RN RS
[\ N N RN
Coins) Bl el

871072015 By Toher Moritan:
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7. Latent heats  J&Zk

[Q19]The flowing figure show the relation between the temperature of 1.000 kg of water and the heat added or removed.

Explain the behavior. [Xi%, 1.000 kg D/KDIRE & ZHUIMZ T2 BED 2 WITRW B EDORBKRZ R LT,
LEH &2 &,

Zo ko iR E 72

"~ Q. =mL, -
120
Vaporization Slmm/
100 C - D
Condensation
_ 80
o
g e0f
= Water
5
& 40
3
& 20 = Q=mL;—~
Melting —»
0 A
Ice
-20
0 1x10° 2x10° 3x10°

Heat added (J)

[Q20] Both water at 100°C and steam at 100°C can cause serious burns. Is a burn produced by steam
likely to be (a) more serious than, (b) less serious than, or (c) the same as a burn produced by water?
100°CHKEH 100CHER BV ENRIT LA 27, 100CHOERIL 100°CHK E < HRTRF EOREN
(@KxEWV, ©) hEvy, (@ FL,

20

15F

«v

[Q21] Find the heat energy required to raise the temperature of 0.550 kg o ]: | =g
of ice from —20.0°C to water at 20.0°C; that is from point A to point Din & i)
£

the figure. E & 0.550kg T-20.0°CD K% 20.0°CDOKIZT D DI T 72 EL :’* ® Melting o ——
BEblnk, ZhE. MORANSADICEZD 2 LITHYT 5, £,

“10F Pfice

sk

A ; ‘ : ‘ ;
0 50,000 100,000 150,000 200,000 250,000

Heat added (])
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[Q22] To make steam, you add 5.60 x 105 J of heat to 0.220 kg of water at an initial temperature of 50.0°C. Find the final

temperature of the steam.
50.0°C T 0.220 kg D/KIZ 5.60 x 105 DEAE M2 TAF — L Z2EoTz, AF—LDIEEITNL 5,

[Q23] 15°C water(2000[g]) changesto 70°C hot water(2190[g]) when 100°C steam is added into it. Find a heat of
vaporization of water.  15°C®»7K 2000[gliZ 100 CHHEK AR EIAALTE L Z A, T0°COEH 2190[glfF H a7z, 100CIZIB T H7KD
RALEL (RFEE) #R X,

[Q24] An ice (0°C) is added to water (300[g],50°C), and ice melts and the temperature becomes 43°C. Find the weight of the ice.
50C DK 300[gloHF Iz 0C Kk EAND &, KNEH E T TA3SCO—RERBEDKIZR -T2, KOEFNL D

7. Heat and Mechanical Energy #\ & BbkA) = % L ¥ —
[Q35] A 74.0 kg person drinks a thick, rich 141 Cal (= 141 kcal) milkshake. How many

stairs must this person climb to work of the shake? Let the height of a stair be 20.0 cm. .~
74.0kg DA 305 C (=305kca)D AN T B—X%ZMAT, ZOINTE—FDIul —% ‘
SRR LT LT L BB A TR LD A, BEEE 1 BHE 200 em &5, 7\
!

[Q36] When a body is slid on a horizontal surface with an initial speed of 6.0m/s, it stops
soon due to friction. (a) How much heat is generated during the motion? (b) How much
temperature can the heat elevate for 10 g water?
Ko b A G R 3.5kg DMK E X 6.0m/s THED LIZABEIZL V3 <HIELEE, () &
EAERIET 2 F TICFAE LIEBARITNW 55, (b) A LTZEE T, 10g DK DR % i
EREIFDZEBTE DM,

6.0m/s
m=35kg
871072015 By Toher Moritan:
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9. Internal energy WL x/L ¥ —

[Q37] (a) Jogging along the beach one day, you do 4.3 x 10> J of work and give off 3.8 x 105
J of heat. What is the change in your internal energy? (b) Switching over to walking,
you give off 1.2 x 105 J of heat and your internal energy decreases by 2.6 x 105J. How
much work have done while walking? () E—F %2 a ¥ 7 L T4.3x100J DiE:FEE L
3.8x 105 J OBZ M L7z, Wz RLF—DZEN< Hh (b) BAICH D B2 THb
1.2x 105 J OEEFH LN R L ¥ —13 2.6 x 105 7204 L7z, Bobdic Lizdsidn
< BA

1 0. Heat Conduction RE

[Q39] Explain about the three mechanisms of heat exchange in the following story: The
Sun warms the Earth from 150 million km of empty space. As the sunlight strikes the
ground and raises its temperature, the ground-level air gets warmer and begins to rise,
producing a further exchange of heat. If you walk across the ground in bare feet, you
will feel the warming effect of heat entering your body.

[Q40] You get up in the morning and walk barefoot from the bedroom to the bathroom.
In the bedroom you walk on carpet, but in the bathroom the floor is tile. Does the tile feel
(a) warmer, (b) cooler, or (c) the same temperature as the carpet? Explain why.
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11th Physics 4 Work and Energy 2015-16

1 1. GasLaws AR EA

[Q56] A syringe includes air with a volume of 16 cm3 and a pressure of 1.0 x 105Pa.
After the head is closed, the volume is expanded to 20 cm3. Assuming the system
is always at the same temperature, find the new pressure in the syringe.

RE 1.0x 10°Pa O RAEH T, EHGOELOERZ 16 cm? I L Tz L 2, E
A bz oL DHlEHL, ZROEREEZ 20em3IC Lz, ZDEE, FOZEKDIR
JEZEACIE 2o Tz, EFRBADEINTINL B,

[Q57] A syringe, where its head is closed, includes air of 10 cm3at27°C. The
syringed is warmed to let the volume be 12 cm3 under the same pressure. Find
the new temperature.

HEHEHZ 27C, 10ecm3 DZEREZMLIAD, JENE—EIC L THREE 12em3 it b5 E
THDTZ, 0L X EBKOMWEEITCTH,

1 2. Thermal Processes of Gasses SUEDIREZEAL

[Q58] In Fig.1, a piston is pushed downward rapidly to ignite bits of paper in the
cylinder. In Fig. 2, a piston is pulled rapidly to generate cloud inside a flask that
contains a small amount of water. Explain these phenomena. Fig.1 TE'X
R LAty L ) U —NOMRFE KT 5, Fig.2 T, 2EOKBA-TH
57 T AANOBRWIEERGEO L) U X — 225K £ 7 T AaWNITEREL D,
INHLOHRZEBHE L,

1 3. Conversion of energy TARILF— DI

[Q60] A heat engine takes in the heat of 2.1 x 103 J and performs work of 2.0 x 102
J to outside. Find the efficiency.

b DHEFEBIZ 2.1x 103 OBE 5. 2T, 2.0x 102 OEFEINTIC STz, 2D L X
DB REZ RO &

[Q61] A heat engine with an efficiency of 24.0% performs 1250 J of work. (a) Find
the heat absorbed from the hot reservoir. (b) Find the heat given off to the cold
reservoir. & % BWERIIT 24.0% DB REZF L TWTSMERIZ 1250 J OftF a9 5,
(a) EIREMFED LI L7 EE R L, (b) KRB CBE2 KD &,
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