Name: M&J .
PHYSICS PRACTICE BOOKLET J
-
qm Pre-Requisite Skills |

1. Use the following graphs to do the following:

¢ Give an appropriate title.
o Identify manipulated, responding, independent, and dependent variables.
e Describe the situation in the graph using words like increasing and decreasing.
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2. Convert the following:

a. d.
100 km =100 Vem [ 80g = D0 00D mg
b. e.
sm=_ 0 am |19mg=009
C. f,

O C|amm=0005 0.05kg=DD_g




3. Fill in the following Dimensional Analysis Calculation:

2"\ hours ‘oD min (_JQ sec .
1 day 1 hour 1 min I O f)(.gﬂ)@ﬁ) seconds @

4. Use dimensional analysis to convert the following:

12 days x

a. 1year — minutes

\ e M‘&J 4 LL\ P = LOwin.
J \\\’3&\( dwj Thowr = 7% 6OC min

b. 2.05x10%sec — years

> - i
2050107 Yoy Ve Y dan %L N
' LO= : (gbmxr\\’C 780 D dow s - Oati-‘-ia‘?«jeum

c¢. 110km/h—- m/s

\\D\L’% x\i{'g ‘:’\ W‘II' | b Vel = .
\7( W?"‘” (oDm,/f‘ %} = D005 o\

5. Use your calculator to perform the following operations:

a. (6.02x108)(865x10 —~ 1 2013 X% \D

b (F0x10%) (32x10%) (-64x10%) | ({22 | DH )
- ' e 2

c. 7.85x10% — -
6.02x105 — \OQODO\{){@

)
|. 20%\O @

2|Page



6. Solve the following mathematical problems such that the answers have the correct number of

significant figures:

a. 334.540 grams + 198.9916 grams = 56% 56’2—%

B S
b. 34 grams /10.1 mL = -4 Afent 5
: %)
¢. 2.61x106joules/ 0.0%34 seconds = 1.1 x\O o) ],5
5 Z
d. 0.06J0m-018m = —0.12 v~
5 @ -
e. 3490 cm+ 1.10cm + 100 cn = U0
! ya
f. 252 meters / 9% seconds=_O . 21 T S
o)
g 248.01010 kilograms + 84.097 kilograms = %%2_ 10+ 3
k)

7. State the number of significant digits in each measurement.

a 2804m <4

¢ 5.029m 1_\ ﬂf\l
d. 0.003068m 4}=.d

e. 46x105m Z%d

f. 4.06x10%m 556
g 7S0m - Zad
h. 75m Z‘bd
i 75000km Ty
j 7500em L=y
k 750000m (,4

O
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8. Solve the following problems and report answers with appropriate number of significant digits.
2. 6201cm+74cm+0.68cm+120em= 2(o.DCrA

D i"’\\

——

b. 1.6km+1.62m-+1200cm = lo ' -
QO + Lb2mA k2Zm \ ®% o v\\b

c. 104168m-6.0m= l_‘-l_\m

d. 1200m+15.001ke= Con't add A Nerent wnivrs

e. 1.31ecmx2.3cm= % Of\,ml

f 57621mx6.201m= ?)‘f)._‘l’%wml
g 202cm/741s= 7, 41D caon | <

h. 40.002 g/ / 13.000005 g =7 SRz
U\ﬂ\b Covrcel
whith Aivision

2.2 Calculating with Scalars and Vectors

1. Most of the quantities used to describe motion can be categorized as either vectors or scalars. A vector
is a quantity that is fully described by both magnitude and direction. A scalaris a quantity thatis fully
described by magnitude alone. Categorize the following quantities by placing them under one of the two

column headings.

displacement, distance, speed, velocity, acceleration

Vectors Scalars

Aesplecement | disfonce

ACce\erotion
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Q. A quantity that is ignorant of direction is referred to as a SC&\OI— .

3. A quantity that is conscious of direction is referred to asa _\ Q—Q'\ O

4, @)ar False: An object can be moving for 10 seconds and still have zero displacement.

~F Yo ded returns Ao ks storting position

5. If the above statement is true, then describe an example of such a motion. If the above statement is

false, then explain why it is false.

EX.) CDY\\'\D(‘W\CK)O«}'\C\ 'S "ﬂ\ﬂ\ \‘\S‘\'O \3@&.‘—\ "\'\.._O_,\r"‘e CO"'d
j\%fb*aﬁ* Soder b(\)) C\D\Y\QD ora \“'P a-hy\&_ﬁn b

QO Y

6. Suppose that you run along three different paths from location A to location B. Along which path(s)

would your distance traveled be different than your displacement? (PO:\‘\“ \ Ou’wr\o\x % .

@ i "~ Path? Path3

Y TN E : ‘anc,ifx.?

L 0
a d=a d

7. You run from your house to a friend's house that is 3 miles away. You then walk home.

Your House
Friend's House

\;{{

3 miles

a. What distance did you travel? (0 ™M \i D

PN b. What was the displacement for the entire trip? D My \65
L 4
bﬁ“ T w\:\Q_&L %/_au\, Yok e(ﬁ .
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8. Observe the diagram below. A person starts at A, walks along the bold path and finishes at B. Each

square is 1 km along its edge. Use the diagram in answering the next two £

questions.

a. This person walks a distance of :)\ km.

A
b. This person has a displacement of_‘j_@_@ 2

o

0

9. A cross-country skier moves from location A to location B to location C te location D. Each leg of the

back and-forth motion takes 1 minute to complete; the total time is 3 minutes. (The unit is meters.)

A c Wt st D B
t=0wun 1=2 : t=3mmn t=1mm

Ees) L. S,
A B AN AN

| 1 | 1 4 | t | L | L 1 ] | L i [

1 1 ] | 1 |} 1 1 1 1 | 1 I 1 1 1 1

0 20 4 &0 80 100 120 140 160

a. What is the distance traveled by the skier during the three minutes of recreation?

O rn + Y20 en+ B~
i \?D(OOQ

it
b. What is the net displacement of the skier during the three minutes of recreation?

c. What is the displacement during the second minute (from 1 min. to 2 min.)?

\ 20 Des) |

d. What is the displacement during the th_ll'd minute (from 2 min. to 3 min.)?

{%D ML@@]




@3 Velocity: Non-Uniform Motion

1. Aticker tape records the motion of an object at intervals of 0.10 s.

a.
Time Distance
t(s) d(cm)
O @)
.\ 1.5
i\ 2.4
.5 24
e Y4
) (g0 |
¢ (o _’]'-F)
Tt N
) a4
;S Z

e

i
et
-

b. On the graph determine the slope and what it represents.

Disloncg - Vima

Dizorce (em)

]
o

0.0
4.0
(.0

Complete the following table of values, and draw a distance-time graph of the motion.

M=nse - L&

7

/|

Cun As

/4(

/ﬁ

)4

1

4

- \4./)_},“\Cm“b
'ﬂqm;agmd-

ODV2Z3H4HDLFIDI

T\W\L( 53
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2. A skateboarder travels 50.0m in 12.0 s. What is the average speed of the skateboarder? .

A= DO B,
£=\20% \}:@— = Ji‘..Om :\4,\'-}\(“\
\!:m’ . \_)_\D":) S

-

v

3. Abaseball player throws a ball a distance of 45.0m at a speed of 30.0 m/s. How long is the ball in
flight?

=45 0m )
\=200mbs \) -Q-

7 L ;\C OO Lﬂ

. 30.0M\S

4. Anairplane Ylies at a speed of 990 km/h for 4.10 hours. How far does the airplane travel?

\; A0
L\\\)\'\h d=vk = @C\D‘Lmlh)(‘-\ \O\) L Oy 1> \L )
C\ 7

5. Abird is flying 6.00 km/h in a straight line at a constant rate. How long will the bird take to travel

30.0 km?
bl € =d - P00 ‘:\ DO@R
A=20.0Cm Vo L0 .
t="1
6. A person walks 15.0 m in 5.00s and then walks 12.0 m in 10.00s. What is the average speed of the

g, Do £ 120m
o
‘E)Dbo +\O 00D

73 BODAN,

“‘}(0’\&\: \;('I)OT\’\\B_J
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7. Sketch a graph with 3 lines on it.

9. For each constant motion below:

a. Slow-moving object
b. Fast-moving object

c. An object that is not moving

Dﬁ nca Vime

C.

a. Plot the values for distance-time on a graph.

i. Put time on the horizontal (manipulated) axis and put distance on the vertical
(responding) axis.
ii. Find the slope of each line

Time (s) | Distance (m)
0 0
1.0 4.0
2.0 8.0
3.0 12.0
4.0 16.0

'a:.

Diskece -Tive

T

W

5]

o

WSTANLL e )

Dignalm)

N I e

Time (s) Distance (m)
0 0
5.00 6.25
10.0 12.50
15.0 18.75
20.0 25.0
Ho
.:;)F\')
A0
20 //
\% /’
[ ]
o / =
ST 7
5 5 \O ! 20
TirealS)  9ppage
Mz 79 .00

70.05



b. Plot the values for speed - time on a graph. Determine the speed for each time period
a. Puttime on the horizontal {manipulated) axis and put speed on the vertical

{responding) axis.

b. Calculate the slope for each

Time (s) | Distance (m) Speed (m/s)
0 0 O
5.0 6.25 l ..7_.6
10.0 12.50 \ 52!;“3
15.0 18.75 \ 25
20.0 25.0 \ ‘ 1;::)
6@@,& ~ Ve,
L0 \\O
E2 W
» O\
25 ~_.‘f» |0
J
" G
\o 4
D 7z
%
0 B VO 1% 20
T ()
M =~ O ‘(Y\\‘"OL

s means no accelecadion
Of Consant apead .

Time (s) | Distance (m) | Speed (m/s)
0 0 D
1.0 4.0 l_\
2.0 8.0 ,_l
3.0 12.0 LI
4.0 16.0 ,__'
) jl.?,c{}\ -~ Vime
>
\ 7 o) 4
Time (63
'?__
M= Om\S O
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il 2.4 Vs Formulas

1. A ball traveling [W] at 10 m/s increases in speed to 25 m/s in 8.0 s. Find the acceleration of the ball
—

- ;L; a :—Q_g' -.\j \
‘Q—: =~ 0Omls = \
- - ~ 710\ — L
Ve = -75m\s Lo\ a2 Sl I PPNTEN
t="D. Of) D0

— A\
3 - z . 1
_ \9- Al W \ |
2.A bowhng ball traveling [N] at 8.0 m/s is accelerated by 0.50 m/s2 for 5.0 s. Find the final ve velocrty of

m
the bowling ball in S 0. = _;:_\L
i =+ DOm\s € .
\ - ' S 5 0
| LD -
D =00 misr 0.20= \)?;#_CQFQ{%
=50 = o] \(J-? *\\m\‘of_ﬁ\ﬂw
. P B - B
O\}g, . .g Ve &_C%_‘Ob
3.A Acar travelmg [E] at 50 km/h comes toastopin 12 s. Find the acceleration of the car in m/s2.
\\ UJLW\\\'\ O_, Q \;I\ - O"'m - ___..l__\'zm\g-?-_\
i]' =0 . 2 S A
r=\75
"01'« L
4. A marble initially travels [S] at 12.0 m/s. It is accelerated at -2.25 m/s2 for 3.50 s. Find the velocity of
the marble inm/s at that moment

T =T12.0miafs) Vp = Vi A0k

'(_i:— - ’L:)m\% = 120 + (2.5 3 50)

%’W" V% = 4Pl (5] |

5.Aballis thrown upwards at 20 m/s. How much time (in seconds) will have passed before the ball
stops sing? Remember that acceleratlon due to gravnty isa-9.81 m/s2.

\/ 'ZQW\\S \L' \r' £V, V. - O-720
.d_’ '—C\tcb\m\% 11|Page
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6. An inch worm travels [W] at 0.15 m/s. He encounters a patch of mud that accelerates him at a rate of -
0.052 m/s2. How much time (in seconds) will have passed before the mud brings him to a stop?

"'\7: = O B\ 't‘-'\)’?,;}/_\'
— O\ ) G- \E—)
‘@;‘ - 0O = 0O-01T e j
F~ ’7 ~0O.05- LL e

7. Clayton is racing for a puck. He starts from a dead stop at the boards and heads [E]. He allows his
m

skating rate to increase by 6.0 m/s?for 2.5 s. What is his final velocity in 5 ?

_—3: e FC‘V’VDQ"@‘ T
Vi =Omis - K\E,':\Ff)m\ﬁLEJ)

Q_ (o. Dra\%

— =
Ne ="/ % O

8. Cassie drives her golf cart [E] at 15 km/h. There is a massive speed bump coming, so Cassie brings the
cart to 5.0 km/h. If this takes her 3.5 s, find the deceleration of the cart in m/s.

s = oot O= VeV = ©.O-1D
Vo =5 OUmin 4: TS
=205

o=/ \’O}J‘— = 2. Am\s

9. Andy kicks a soccer ball [N] towards the net. It leaves his foot at 18 m/s and strikes the goal post 2.5 s
later. If the speed of the ball was 10 m/s when it struck the goal post, find the acceleration of the ball in

s . :,_-’(:-'A - - \{ T .
A T e R \D“"{% =\ 2w\ {_.@)
AT E | |

.-.-T"'

o

T = 0ol O
"(jt 7 12 |Page




(LZ.S Energy Types

“ ) Using the six types of energy (chemical, electrical, magnetism, nuclear/solar, motion(kinetic and

potential), and heat ) determine which one best fits with the following:
a. An antacid pill in a glass of water and its starts to bubble C/\\QJ,'Y“ ¢ a_,\

b. A fluorescent dial glows at night C/Ii("\f’— AL CO)\ /6\,@(\’]’] (CL\

c. A downhill skier increases speed as they go down a hill \L\ e jﬂ C_

d. The shock you feel after putting a fork in a socket 6\€ L’f\;\‘—( C J:k_,\
e. The inside of a car getting warm in the sun SD\C“(\
f. An eagle lifting a mouse off the ground pde a3t CL,\
O g. A compass needle pointing North. m&g\"\eﬂ'\c,

-JZ. Name an appliance or machine that uses the following types of energy:
a. Chemical ? \U\D‘( 2oy \\8\(\*‘.‘) i %\O\_O <hcks ‘ erC -
b. Heat -\-( o@’ref
¢. Electrical (5 \\ o\pQ \ONC20 Podr p?\.mﬁf TN

S

d. Magnetic (~ "y {_)Q_%"Q ‘ %fo\e ’\’Z‘JC\‘D '

e. Solar < "3[_“_5\(_‘,\}\_ Pf)x\’\e)\db
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3. Determine the input energy and output energy for the following:

a. Flashlight; C/\\@W\\C&\ to Q\E_Qjﬂ’_\('..

b. Car;Ck\e\"ﬂ\l CCG to \/_._'5‘ Wl hf
C. Food;£ ‘.\ig,\:;\m_\ to L\th JLQ/(F'_')

| | Ao -
d. Light Switch; E;II'E(-? Dal to Q\ﬁd’ﬂg”, .W\o,d\ N
e. Dryer; QOCTOC 10 \neadr
f. Cellphone; chamical welectnc.
g. Hair Dryer; oecrac . w \’\QO.*
b, Toaster; OCCHC 10N O

4, What is the gravitational potential energy of a 61.2 kg person standing on the roof of a 10-story
building relative to (a) the tenth floor, (b) the sixth floor, (¢) the first floor? (Each story is 2.50 m high.)

A Ep=me ) DA ) (L DANZHS)
s =) -
(DA M2) TS T ) isoneT) s

M Er 2
"\.‘DOI\\O Tll' Ay
) 2nd
) i\s\_t

5. A 1.00 x 104 kg airplane lands, descending a vertical distance of 10.0 km while travelling 100.0 km

measured along the ground. What is the plane's loss of potential energy?’ \ »
¢ oesn' 100
CIO2oN v "

E p= \’ﬂg\h e
= (1,000 ) (Ao o)

93100 T ) ®
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6. A coconut falls out of a tree 12.0 m above the ground and hits a bystander 3.00 m tall on the top of the
head. It bounces back up 1.50 m before falling to the ground. If the mass of the coconut is 2.00 kg,
calculate the potential energy of the coconut relative to the ground at each of the following sites:

(a) while it is still in the tree, (b) when it hits the bystander on the head,

(c) when it bounces up to its maximum height, (d) when it lands on the ground,

(e) when it rolls into a groundhog hole, and falls 2.50 m to the bottom of the hole.

® [\; ma\q \)5 EP:mS\'\ C,) EP""“&\"\ C\) D:\‘
=@@aneoy DA - @EIuD

lzT) ATy =\auds) 983

7. Calculate the potential energy of a 5.00 kg object sitting on a 3.00 meter high ledge.

Ep= Mo = (B0OY(A DB

=\ 3)

¥

8. A 10.0 kg rock is at the top of a 20.0 m. tall hill. How much potential energy does it have?
Cp=mgh = (OOEDZ0.0)

® :_\\\.C\L;-X\D’S :Tj

15| Page




2.6 Kinetic Energy
1. Calculate the kinetic energy of a 0.45 kilogram golf ball travelling at: (a) 20.0 m/s, (b) 40.0 m/s, (c)
60.0 m/s.

M= O.L\r‘)\m} C\) E\(j ("2)(0 HON70 .b)m - iqo 3 )

Ev = Ymn® —
A N Y U (e T o R EXEA el

) Bz ()0 (oS < m

2. A 50.0 kg bicyclist on a 10.0 kg bicycle speeds up from 5.00 m/s to 10.0 m/s.
(a) What was the total kinetic energy before accelerating?

N=BL0 110.0- (0O, Ev_= Yy ™= () (Lo.0)(S o0)

\! - E)ODM\‘;, B L_:ILF}(,JTi

(b) What was the total kinetic energy after accelerating?

B 1 (koo(iooy = L?JUOA 0”3

(¢) How much work was done to increase the kinetic energy of the bicyclist?
W=AE = Z00-300 = 22956
- o JpR
=\2.25%\0 5]

(d) Is it more work to speed up from 0 te 5.00 m/s than from\S.OO to 10.0 m/s?
p =~

11

W = 1803 -03 W= 22500
=~ 1505 /\\

Yove. WOy

l6]Page



3.A4.00 kg rock is rolling 10.0 m/s. Find its kinetic energy.

E\z_‘- ‘Izmd ” i
® . Dmemtest | 2003)

4. An 8.0 kg cat is running 4.0 m/s. How much kinetic energy does it have?

Ev= ("2 (>R = |GHy

5. At the moment when a shot-putter releases a 5.00 kg shot, the shot is 3.00 m above the ground and
travelling at 15.0 m/s. It reaches a maximum height of 14.5 m above the ground and then falls to the
ground. Ifair resistance is negligible,

(a) What was the potential energy of the shot as it left the hand relative to the ground?

Ep=mah= (.00(A3DBO = ||43T )

(b) What was the kinetic energy of the shot as it left the hand?

Cy= \/Zm\lq': (2 B.00)(po) = b_(,,"—’a j‘}

(‘\J (c) What was the total energy of the shot as it left the hand?
B = EprE: Wi vaea = [F103 |

(d) What was the total energy of the shot as it reached its maximum height?

Epp =(BEDHAS) = F W] -
B | E+ =\ 3 |
E\Lﬂ\wc'— SN !

(e) What was the potential energy of the shot at its maximum height?
(f) What was the kinetic energy of the shot at its maximum height?

) DIOPD X NG, e \\E)M
O3 for ovspli secord -

\) (g) What was the kinetic energy of the shot just as it struck the ground?

L \—S—) Q}ﬂelLU\ Ob\\l\)(uj D) 17| Page
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6. A 10.0 kg ball is thrown into the air. It is going 3.0 m/s when thrown. How much potential energy will it
have at the top?

| Er e = o loolaor o
¥ E\gb - prp oton L

A7 L apgn = 453

7.A 4.00 kg ball is on a 5.00 m ledge. If it is pushed off the ledge, how much kinetic energy will it have just
before hitting the ground?

* B s Ep e E? s = OB (D)

(19w ]

8. A physics teacher exerts a force upon a 3.29-kg pile of snow to both lift it and set it into motion. The
snow leaves the shovel with a speed of 2.94 m/s at a height of 0.562 m. Determine the work done upon
the pile of snow.

W=NE = byrEp™ ™ + Mg
=(I)E.29D)(2anY v :szc«)( BNODEZ)

=\»2.13 | | O
9. A 2.00 kg ball is dropped from the top of a 10.0 m high building. Calculate the potential AND kinetic

energiesat: (a) 100m (b)800m (c) 500m (d) 0.00 m. * U["’D_ fg\)\ O»L\i—ﬂj
t-\— = Epmp = (DADBD (o) = i\cl(od \ CD\F\-LDQIU\-QCL

N

b) Ep= (AN DOL) = L\ PERY
EL:' ET‘ E’,P*\O\Lg \5t :qu )

CYEp= (DA = ORIy |
Ev: \AG-ADN = \0\1 0\3\

d) €p=\07 )
EL: 18|Page




. 2.7 Force and Work

O

®

1.

i

Calculate the work done by a 47 N force pushing a pencil 0.26 m.
W=Fd = (HD)02L) = T

How much work is it to lift a 20. kg sack of potatoes vertically 6.5 m?

W=maod = QOYADNED) _—U 5 %0 3

A crane that loads ships must exert a force of 24 550 N on a crate and lift it 22.00 m. How much
work is done on the crate?

W= s = (ZHS20) (722, k’) l-\Q\x\b Sl

A weight lifter does 420 ] of work to lift a barbell a height of 0.35 m. What force did the weight

lifter exert on the barbell? N
—- ) - H20 ‘ >
\}-AT - - =\ 2x\07w
\-J—(:\' a D.HFD \"' j

A farmer exerts a force of 12.00 N on a wheelbarrow. When the farmer has used 7198 ] of energy
how far has he pushed the wheelbarrow?

\9_;:&1%\ dv\ig_‘:.j\c\% - W\_‘ff(ﬁlq%ml

P oo

Sally has a car that accelerates at 5 m/sz. If the car has a mass of 1000 kg, how much force does the
car produce?

F= e 100005 =\Booo N )

What is the mass of a truck if it produces a force of 14,000 N while accelerating at a rate

of 5m/s’? Mm-F - 4o h
e T sl — DDO‘( =
F: W\Q( O s;D P \—) J

19|Page




8. What is the acceleration of softball if it has a mass of 0.

force of 25 N? ~

B O=F = 25°
= M OD”
ml

5 kg and hits the catcher's glove with a

EO M=

2.8 Law of Conservation of Energy/Mechanical Energy

1. A 20kgobjectis dropped from the top of 2a 40 m tall building. Ignoring friction and any energy
conversions which reduce the object's mechanical energy, complete the table:

h (m) v (mls) GPE (J) KE (J)
40m 0 mis EXIE { )3
o0 10mis | (GN-YH | 1o0D
20 20 4000 | Z94m
E] 24 VhHS 6000 J
Sm AP 94/ (e

2. Avolleyball of mass of 0.450 kg at 1.8 m above ground is served so that it has an initial velocity of
15 m/s. Find the kinetic, potential, and mechanical energles at the beginning of the trajectory.

Ep= g = 0@ B = | F 5)

Cy = Vo= () (0-E(15y =

E
DT )

Crn =EprEr. 219 + 1) f——i 3 )

3. Determine Sally’s (mass of 50 kg) speed at locations B, C, D and E. t
Y —

A
KE=0 J
PE=50 000 J

3] ~
KE=20 000J =7V
_ PE=30 000 J

KE=35 000 J -

B 2%m\s
C: AHImis
D: 2‘?211\\5

= 'ir\’\\/
), E)O\(
i

= 20V

D 2
KE=20 000 J-25v~
PE=30 000 J

.
.

60 m
KE=50 000 J = 20V

;‘2. PE=DJ

20|Page



2.9 Efficiency

1. A steam engine has a heat input of 1000] and does 350.00] or useful work. What is the steam
engine’s efficiency?

0/ q ‘ - \J\:\ Yoot 5
o N2 ___9*}_’_[30 X\ = 3 O ¥ OO = & f
\ .\/G\ﬁpu‘r N \_:%ﬁ&
Ok

2.10 Laws of Thermodynamics

. What is meant by the statement?

1. How is work different than heat?

\;QQ(‘\(, VS C)non% 'O N Q/{,\Q/(@du\ )
\’\é’ﬁd VD %rﬁg& A haerma) QA\QM‘%L\ ‘

. What s the law of the conservation of energy?

E\'\ﬂ-‘(@\/\ Ao AVEIVEN C_’(_‘@gj_—éid or&ao’mﬁq?c} lL'\LL@]r
Orevnoeo oS |

. First Law of TheFmodynamics states :

""D\_C\_\ Q)J\Q_RTOU\ tavYes. ‘SUJok_(T_M ' 1|.nd,lui..{__‘i\.\\0_')w{& i ('6{'namf)
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Heat added to the system = mechanical energy + heat
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. Intheory a system could gain the same amount of mechanical energy as heat input energy, but in

reality this does not happen. Why?
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. What is a perfect machine?
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. Second law of Thermodynamics states :
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