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 етϽгϦ-̸̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺:ͻϜ иϼϜмкϝвйϠаϼϮϝ̪ϠͻϸжϦϤϠϝϪϼмϸдтвϾϸ϶ϼͧ ͼв.ͻͩϼжϜͼІϠжϮиϼϜмкϝвϜϼ

ϞЂϲϼϠЬмͩмЬмͩϝͺвϞϝЂϲϸтжͭ.

kg220/ km / s2 5

ϞϜмϮ:

K mv= 21
2

/K J86 87 10= ³

/ J86 87 10= ³/

m
( kg) ( )

s

3 21
220 2 5 10

2
= ³ ³ ³

MJ

J
³

6

1
10 / MJ26 87 10= ³
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 етϽгϦ-̹̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̹̺:аϼϮͼтмϼϸм϶йϠиϜϼвкЄϜ иϸжжϜϼϤЂϜ.ͻϸжϦмϼϸм϶ϼϸмϸйАЧжϾϜЄϼтЂвͻмϼ

ЬͮІϼтϾиϸϜϸиϸІϤЂϜ.ϤϜϼттПϦͻͩϼжϜͼІϠжϮмϼϸм϶ϜϼдтϠдтϜмϸйАЧжϞϝЂϲϸтжͭ.

kg840

ϞϜмϮ:

K K KD = -2 1 mv mv= -2 2
2 1

1 1
2 2 /

m
( ( kg) ( ) )

s
= ³ ³ ³2 21

8 40 10 25
2 /

m
( ( kg) ( ) )

s
- ³ ³ ³2 21

8 40 10 18
2

/K JÝD = ³51 26 10
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 ЅЂϽ͟-̸̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

ЄЂϼ͟-̸̺:ͻͩϼжϜͼІϠжϮϼкͬтϾϜаϝЂϮϜϼтϾϜϼϝϠакйЂтϝЧвϸтжͭмϼϜϸЧвдϐϜϼйϠϞтϦϼϦϾϜдтϼϦвͭϝϦϠдтϼϦІт

ϸтЂтмжϠ.

ϞϜмϮ:

K mv= 2
1

1
2

K m ( v) mv= ³ =2 2
2

1
2 2

2

K mv= 2
3

1
2

K ( m) v mv= ³ =2 2
4

1
2

2

K ( m) ( v) mv= ³ ³ =2 2
5

1
2 2 4

2

K K K K K> > > =5 2 4 1 3
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 етϽгϦ-̺̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̺̺:ͻϼϝͮІϾϼмͻϜ йжϾмйϠаϼϮkg͉͊ϜϼϼмАϠϤ϶Ϝмжͮтcm͈͉ͻъϝϠϼЂϸм϶ϸϼϠ ͼв.ͻϼϝͭϜϼйͭдтϜ

ϼϝͮІϾϼмͻмϼйжϾмаϝϮжϜиϸϜϸϤЂϜйϠЂϝϲвϸтжͭ.

ϞϜмϮ:

йжϾмϼмАϠϤ϶ϜмжͮтͼжЛтϝϠͻϸжϦϤϠϝϪъϝϠиϸϼϠϸмІ ͼв.дтϜϼϠϝжϠϞϝϦІ

ϤͭϼϲϼУЊϤЂϜ:

tF ma= =0

sW Fd=
/( N) ( m)650 0 45= ³ J292=

g sF FÝ + =0 N650=
s gF FÝ = -

s

m
F ( kg) ( )

s2
65 10Ý = ³
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 етϽгϦ-͈̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-͈̺:дтϼвϦ̹̮̮̺ϜϼиϼϝϠмϸϸтжтϠϠ.ϼϝͭаϝϮжϜиϸІАЂмϦϼϝͮІϾϼмϜϼͻмϼйжϾмͻϜϼϠͼϦЮϝϲϞϝЂϲтжͭϸйͭ

ϼϝͮІϾϼмϝϠϸϼϜмдϸϼͭдϝвкͻмϼтж̪йжϾмϜϼйϠͼвϜϼϐдттϝ͟ϸϼмϐ ͼв.ϱтЎмϦϸткϸйͭϼϸдтϜмϸ̪ϤЮϝϲйͧ

ͼϦмϝУϦдтϠϼтϸϝЧвйϠϤЂϸиϸвϐͻϜϼϠϼϝͭаϝϮжϜиϸІАЂмϦϼϝͮІϾϼмϸмϮмϸϼϜϸ.
F

ϞϜмϮ:

ϼϸдтϜϤЮϝϲйтмϜϾдтϠϼϜϸϼϠмϼтжмϼϜϸϼϠͼтϝϮ йϠϝϮϼϠϜϼϠ̸̷̿

йϮϼϸϤЂϜ:

W Fdcos= q
o

/( N) ( m) cos( )650 0 45 180= ³ ³ J292=-
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 ЅЂϽ͟-̹̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

ЄЂϼ͟-̹̺:ͼЊ϶ІͼвЂϮϜϼͬтϼϝϠϝϠͼϠϝжАϸжЯϠмϼϝϠϼͺтϸϝϠͼϠϝжАиϝϦмͭͻмϼͼϲАЂϼϜмвкϸІͭ ͼв.ϼ͵Ϝ

ͼтϝϮ йϠϝϮмͻϼϝͭйͭдтϜЈ϶ІϼϸϼкмϸϼϝϠͻмϼйϠЛϮаϝϮжϜϸкϸ ͼвдϝЂͮт̪ϸІϝϠϱтЎмϦϸткϸϼϸаϜϸͭЮϝϲ̪Ϥ

Ј϶ІͻмϼтжͻϼϦ͵ϼϾϠϸϼϜмиϸϼͭϤЂϜ.ͫϝͮАЊϜϜϼϼϸϼкмϸ̪ϤЮϝϲϾтͧϝжЌϼТϸтжͭ.

ϞϜмϮ:

q1 q2

йϦͮж:йͧϼкЬмАϞϝжАϸϼмвϼДжͻϜϼϠаϝϮжϜͻϼϜϸЧвϼϝͭЈ϶ІвϼϸͬтͼтϝϮ йϠϝϮЈ϶ІвϼϦ ͬ ͧмͭϸІϝϠͻϜϼϠ

аϝϮжϜдϐϼϜϸЧвϼϝͭЈ϶ІвйϠͻмϼтжͻϼϦ ͯ ϼϾϠϾϝтжатϼϜϸ.

F1 F2

W W=1 2 F dcos F dcosÝ q = q1 1 2 2 F cos F cosÝ q = q1 1 2 2

Fcos

cos F

q
Ý =

q

21

2 1

cos cosq >q Ý q < q1 2 1 2

cos

cos

q
Ý <

q

1

2

1
F

F
Ý <2

1

1 F FÝ <2 1
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 етϽгϦ-͉̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-͉̺:ͻϾϼмϝІͭАЂмϦ̪ϼмϦͭϜϼϦͻϜ йвϦϼмЂϼ͟ϾϜаϾткϜϼϼϸͻϝϦЂϜϼͬтдтвϾϼϜмвкйϠиϾϜϸжϜm̷̷̹

ϝϮ йϠϝϮϸжͭ ͼв.дϾмЬͭйвϦϼмЂмϼϝϠдϐϤЂϜ.ϼмϦͭϜϼϦͻмϼтжϤϠϝϪϜϼϼϸ

йтмϜϾͻъϝϠХТϜйϠйвϦϼмЂϸϼϜмϸжͭ ͼв.ͻмϼтжͫϝͮАЊϜͼІϠжϮϤЂϜйͭРы϶ϼϠ

ϤлϮϤͭϼϲйϠйвϦϼмЂϸϼϜмϸмІ ͼв.ϼϝͭЬͭаϝϮжϜиϸІͻмϼйвϦϼмЂϜϼйϠЂϝϲвϸтжͭ.

mg N15000=F N1 5500=
oq=45kf N3500=

ϞϜмϮ:

o

t kF F cos( ) f= -1 45 ocos( )5500 45 3500= ³ - N350=3850 3500= -

t tW F dcos= q( N) ( m) cos( )350 200 0¯= ³ ³ J7000=
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 етϽгϦ-̺͊

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̺͊:ЬͮІмϼ йϠмϼͼЊ϶ІϜϼдϝІжϸкϸ ͼвйͭϝϠϸϼϜмдϸϼͭͻмϼтжϤϠϝϪ̪ͻϜ йϠЛϮйϠаϼϮ

.ϾϜЬϝϲдмͮЂϼϸϸϜϸϦвϜаϚϝЦϝϮ йϠϝϮϸжͭ ͼв.

РЮϜ(ϼϝͭаϝϮжϜиϸІАЂмϦЈ϶ІмϼϝͭиϸІ аϝϮжϜАЂмϦͻмϼтждϾмϜϼͻмϼйϠЛϮϼϸИϝУϦϼϜϼмА йϠϜϸϮйжϝ͵

ϞϝЂϲϸтжͭ.

Ϟ(ϼϝͭЬͭаϝϮжϜиϸІͻмϼйϠЛϮϝϦИϝУϦϼϜϼϸЧ̬ͧϤЂϜ

(͝ϝϠиϸϝУϦЂϜϾϜйтЎЦϼϝͭ-ͻͩϼжϜ̪ͼІϠжϮͻϸжϦͼтϝлжйϠЛϮϜϼϼϸИϝУϦϼϜϞϝЂϲϸтжͭ.

kg10
N150

/ m1 50

/ m1 50
/ m1 50

ϞϜмϮ:

o

gW mgdcos( )= 180

o

FW Fdcos( )= 0

t g FW W W= +

tW K K= -2 1 J K275 0Ý = -

K mv= 2
2 2

1
2

J ( kg) v2
2

1
75 10

2
Ý = ³ ³

g /

N
W ( kg) ( ) ( m) ( )

kg
10 10 1 50 1Ý = ³ ³ ³ - J150=-

J225=
g /W ( N) ( m) ( )150 1 50 1Ý = ³ ³

J75=J J150 225=- +

K J2 75Ý =

v2
2 15Ý

/

m
v

s
2 3 9Ý
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 етϽгϦ-̺̾

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̺̾:аϼϮͬтͻмϼϸм϶ͼͮтϼϦͮЮϜйϠиϜϼвкЄϜ иϸжжϜϼϤЂϜ.ͼϦЦмдтϜмϼϸм϶ϾϜϤтЛЦмвAйϠ

ϤтЛЦмвBϸмϼ ͼв̪ϼϝͭЬͭиϸІ аϝϮжϜͻмϼмϼϸм϶ϤЂϜ.ϼ͵ϜͻϸжϦмϼϸм϶ϼϸϤтЛЦмвAϼϠϜϼϠ.

ϸІϝϠ̪ͻϸжϦдϐϼϸϤтЛЦмвBϸжͧϼϦвϼϠйтжϝϪ̬ϤЂϜ

kg840
J73500/ km / h54 0

ϞϜмϮ:

/ /( kg) ( m s)= ³ ³ ³2 21
8 40 10 15 0

2
K mv= 2

1 1

1
2

J=94500

tW K=D
tW K KÝ = -2 1

t /W J= ³47 35 10

/ J= ³49 45 10

/ /J K JÝ ³ = - ³4 4
27 35 10 9 45 10

K mv= 2
2 2

1
2 / /J ( kg) vÝ ³ = ³ ³ ³4 2 2

2

1
16 8 10 8 40 10

2

/

/

km m
v

h s
= ³ =1

1
54 0 15

3 6

/ J= ³416 8 10
/ /K J JÝ = ³ + ³4 4

2 7 35 10 9 45 10

m
v

s
Ý =2 20vÝ =2

2 400
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 етϽгϦ-̺̿

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̺̿:мϸХтϝЦͼжϝϠϸϝϠЈмЊ϶вϤͭϼϲͻмϼϰмАЂиϸϾ ϵт̪ͻϜϼϜϸͻϝк аϼϮmмm̹̪ͻмϼйͧϝтϼϸͼЧТϜм

дмϸϠͼͭϝͮАЊϜϼϜϼЦϸжϼϜϸмͻмϼтжϤϠϝϪмдϝЂͮтϝϠдϸтϾмϸϝϠйϠϼкмϸϸϼϜмϸмІ ͼв.ϼкмϸХтϝЦϾϜЬϝϲͮЂдм

ИмϼІйϠϤͭϼϲϸжжͭ ͼвмϾϜА϶дϝтϝ͟йϠйЯЊϝТdϸжϼϺ͵ ͼв.ͻͩϼжϜͼІϠжϮмͻϸжϦϝк ХтϝЦϜϼϤЂϼϸЀ͟ϾϜϼмϠК

ϾϜА϶̪дϝтϝ͟ϝϠакйЂтϝЧвϸтжͭ.

ϞϜмϮ:

'mv ( m)vÝ =2 2
2 2

1 1
2

2 2

йϠϼкмϸХтϝЦͻмϼтжϤϠϝϪFϾϜРϼАϸϝϠϸϼϜмϸмІ ͼвмϝϠйϮмϦйϠдϝЂͮтдϸмϠ

ͼтϝϮ йϠϝϮ̪ϝк дϐϼϝͭаϝϮжϜиϸІͻмϼмϸϼкХтϝЦдϝЂͮтϤЂϜмϝϠйϮмϦйϠйтЎЦϼͭϝ-

ͻͩϼжϜ̪ͼІϠжϮͻͩϼжϜͼІϠжϮͼтϝлжϼкмϸХтϝЦϾтждϝЂͮтϤЂϜ.

t tW W=
1 2

'K KÝ =2 2
'v vÝ =2 2

2 22 'v vÝ =2 22
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 етϽгϦ-̺̀

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̺̀:ͻϜϼϠйͮжϐͻϸжϦͼтмϼϸм϶ϾϜЬϝϲдмͮЂйϠvϸЂϼϠ̪ϸтϝϠϼϝͭЬͭW1tͻмϼдϐаϝϮжϜϸмІ.дтжͧвк

ͻϜϼϠйͮжϐͻϸжϦмϼϸм϶ϾϜvйϠv̹ϸЂϼϠ̪ϸтϝϠϼϝͭЬͭW2tͻмϼдϐаϝϮжϜϸмІ.ϤϠЂжW1t / W2tϼϸЧ̬ͧϤЂϜ

ϞϜмϮ:

tW K K= -
1 2 1

tW K K= -
2 2 1

t

t

W

W

û
î
Ýü
î
ý

1

2

mv mv= -2 2
2 1

1 1
2 2

mv= 21
2

m( v) mv= -2 21 1
2

2 2
mv= 23

2

0

=
1
3

mv

mv

=

2

2

1
2
3
2

mv

( mv )

=

³

2

2

1
2

1
3

2
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 етϽгϦ-̸̷̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̷̺:ͻϜϼϠͼвЂϮйϠаϼϮmйͭмϼйϠъϝϠϤͭϼϲϸжͭ ͼвмϾϜϱАЂдтвϾϼмϸϸмІ ͼвдϝІжϸткϸϼϝͭ

ͻмϼтж̪дϾмдϝжͧвкϾϜйАϠϜϼйϠϤЂϸϸтϐ ͼв.ЌϼТϸтжͭйͭаЂϮйϠиϾϜϸжϜͼТϝͭͬтϸϾжйϠϱАЂдтвϾ

ϸжϝвϠйϠͻϜ йжм͵йͭдϾмдϐϤϠϝϪϸІϝϠ.

W U=-D

ϞϜмϮ:

o

mgW mgdcos( )= 180

U U UD = -2 1

mgW U

û
î
Ý =-Dü
î
ý

h2

h1

d

mgd=-

mgh mgh= -2 1 mg(h h )= -2 1 mgd=
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 етϽгϦ-̸̸̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̸̺:ͻͩϼжϜͼІϠжϮмͻͩϼжϜЬтЂжϝϦ͟ͼІжϜϼ͵ͬтͻϝвт͟ϜмкͻϼϠϼТϝЂвйϠаϼϮйͭϠϝͻϸжϦ

ϼϸИϝУϦϼϜϤͭϼϲϸжͭ ͼвϼϸЧ̬ͧϤЂϜϼϜϸЧвдтϜϝк ͻͩϼжϜϜϼϝϠакйЂтϝЧвϸтжͭ.
/ kg³ 47 50 10

km / h864/ m³ 39 60 10

ϞϜмϮ:

/

km m
v

h s
= ³ =1

1
864 240

3 6

U mgh=

K mv= 21
2 /

m
K ( kg) ( )

s
Ý = ³ ³ ³4 21

7 50 10 240
2

ϤЂϜ ϼϦІтϠ ͼІϠжϮ ͻͩϼжϜ ϾϜ ͼІжϜϼ͵ ЬтЂжϝϦ͟ ͻͩϼжϜ.

/ J= ³92 16 10

/ /

N
( kg) ( ) ( m)

kg
= ³ ³ ³ ³4 37 50 10 10 9 60 10 / J= ³97 2 10



www.hamyarphysic.ir

 етϽгϦ-̸̺̹

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺̹:аϼϮϼмϦмвͻϼϜмЂϝϠЄϼмϦмвkg̸̷͉ϤЂϜ.дтϜ̪ϼϜмЂϼмϦмвͼІϼ͟ХϠϝАвЬͮІмϼ йϠмϼаϝϮжϜ

ϸкϸ ͼв.

РЮϜ(ͻͩϼжϜЬтЂжϝϦ͟ͼІжϜϼ͵ϼмϦмвϼϜмЂϜϼͻмϼϼкͬтϾϜϝк й͟ϦϞϝЂϲϸтжͭ.

Ϟ(ϼϝͭͻмϼтждϾмϼϜмЂϼмϦмвϜϼϼϸдтϜͼтϝϮ йϠϝϮйϠϤЂϸϸтϼмϐ.

ϞϜмϮ:

U mgh=1 1

U mgh=2 2

gW U (U U )=-D =- -2 1

РЮϜ(

Ϟ(

N
( kg) ( ) ( m)

kg
150 10 90= ³ ³

/ J413 5 10= ³

N
( kg) ( ) ( m)

kg
150 10 50= ³ ³

/ J47 5 10= ³

/ /( J J)4 47 5 10 13 5 10=- ³ - ³ J46 10= ³
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 ЅЂϽ͟-̺̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

ЄЂϼ͟-̺̺:ЬͮІмϼ йϠмϼ̪ϼϝлͧϤтЛЎмϤмϝУϦвϜϼͻϜϼϠϤͭϼϲͼвЂϮдϝІжϸкϸ ͼв.ϼϸϤтЛЎм̪РЮϜаЂϮϾϜ

ЬϝϲдмͮЂАмЧЂϸжͭ ͼвмϼϸйЂϤтЛЎмϼͺтϸаЂϮϾϜЬϝϲдмͮЂͻмϼͻϼтЂвдмϸϠͫϝͮАЊϜммϼйϠтϝ͟дт

Ϥͭϼϲϸжͭ ͼв.ͻϸжϦаЂϮϜϼϼϸйАЧжBͻϜϼϠϼкϼϝлͧϤтЛЎмϝϠакйЂтϝЧвϸтжͭ.

ϞϜмϮ:

A BE E=

A A B Bv gh v ghÝ + = +2 21 1
2 2 A B Bgh v ghÝ = +21

2

A A B BK U K UÝ + = +
A A B Bmv mgh mv mghÝ + = +2 21 1

2 2

B A Bv gh ghÝ = -21
2

ͻϸжϦϼϸйАЧжBͻϜϼϠϼкϼϝлͧϤЮϝϲϾϜйАϠϜϼъϝϠйϠϤЂϸϸтϐ ͼвмЬЧϦЂвϾϜϼтЂвϤͭϼϲϤЂϜ.

B A Bv g(h h )Ý = -2B A Bv g(h h )Ý = -2 2
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 етϽгϦ-̸̺̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺̺:ϼϸЬϝϪв-̸̺̺̪ϒϸϠвͻͩϼжϜЬтЂжϝϦ͟ͼІжϜϼ͵ϜϼϼϸИϝУϦϼϜh1ϸтϼтͺϠмϼϠдтϜЀϝЂϜͻϸжϦ͝мϦϜϼ

аϝͺжкдϸтЂϼйϠйжϝкϸϸϠЂϞϝЂϲϸтжͭ.

v v ghÝ = +2 2
1 2 2

1 1
2 2

( m / s) v ( N / kg m)2 2
2

1 1
7 10 1

2 2
Ý = + ³

/ v2
2

1
24 5 10

2
Ý = +

ϞϜмϮ:

E E=1 2 K U K UÝ + = +1 1 2 2 mv mgh mv mghÝ + = +2 2
1 1 2 2

1 1
2 2

/v2
2

1
14 5

2
Ý = v2

2 29Ý = /v m / s2 5 4Ý
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 етϽгϦ-̸̺͈

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺͈:ͼ͟мϦХϠϝАвЬͮІϾϜϱАЂдтвϾϝϠͻϸжϦйϠРϼАͻϝкϼ϶Њ͝ϝϦϼ͟ϸмІ ͼв.

ϼ͵Ϝ͝мϦϝϠͻϸжϦйϠͻъϝϠиϼ϶Њϸϼм϶ϼϠ̪ϸжͭИϝУϦϼϜh2ϜϼйϠϤЂϸϸтϼмϐ.ϤвмϝЧвϜмкϜϼаϝͺжк

Ϥͭϼϲ͝мϦиϸтϸϝжϸтϼтͺϠ.

v m / s1 40=

v m / s2 25=

ϞϜмϮ:

/ h2800 312 5 10Ý = +

( m / s) ( m / s) ( N / kg ) h2 2
2

1 1
40 25 10

2 2
Ý = + ³v gh v ghÝ + = +2 2

1 1 2 2

1 1
2 2

E E=1 2 K U K UÝ + = +1 1 2 2 mv mgh mv mghÝ + = +2 2
1 1 2 2

1 1
2 2

/h210 487 5Ý = /h m2 48 75Ý =
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 ЅЂϽ͟-͈̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

ЄЂϼ͟-͈̺:ͼЊ϶І͝мϦϼϸЬϝϲͼϦͭϼϲϜϼϝϠϤЂϸϸм϶ϸϼт͵ ͼв.Ѐ͟ϾϜРЦмϦ̪͝мϦͻͩϼжϜͼІϠжϮдϐϝϮͭϼйϦТ

̬ϤЂϜ

ϤЂϜ иϸІ ϝк дϐ дϸІ аϼ͵ ϨКϝϠ м иϸІ ЬтϸϠϦ Атϲв м ͝мϦ ̪ϤЂϸ ͼжмϼϸ ͻͩϼжϜ йϠ ͼІϠжϮ ͻͩϼжϜ.

ϞϜмϮ:
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 етϽгϦ-̸̺͉

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̹͉:ͼ͟мϦйϠаϼϮϝϠͻϸжϦϾϜйАЧжAϸϼϺ͵ ͼвͻмϼтжϤвмϝЧвϜмкмͻмϼтж

ͫϝͮАЊϜϼϸϱАЂЀϝвϦ͝мϦϝϠ̪дтвϾ̷̹ϸЊϼϸͻͩϼжϜͼІϠжϮ͝мϦϜϼϝϦдϸтЂϼйϠйАЧжBРЯϦϸжжͭ ͼв.ͻϸжϦ

͝мϦϜϼϼϸдтϜйАЧжйϠϤЂϸϸтϼмϐ.

/v m / s=1 8 0 / kg0 45

ϞϜмϮ:

K mv= 2
1 1

1
2 /

m
K ( kg) ( )

s

2
1

1
0 45 8

2
Ý = ³ ³

fE E W- =2 1 f(K U ) (K U ) WÝ + - + =2 2 1 1 / /K J JÝ - =-2 14 4 2 9

fW KÝ = 1

20
100

/K JÝ =2 11 5

K mv= 2
2 2

1
2 / /J ( kg) v2

2

1
11 5 0 45

2
Ý = ³ ³

/ J14 4

/ /J J=2 88 2 9/ J= ³
20

14 4
100

v m / sÝ 2 7vÝ 2
2 48
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 етϽгϦ-̸̺͊

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺͊:ϼкͬтϾϜмϸϼмϦмвϤϮͬтͻϝвт͟ϜмкͻϼϠϼТϝЂвʹжтϚмϠ̪̾͊̾ͻϜ йжϜϼІт͟)ͻмϼтжϼϠмЯϮϝвт͟Ϝмк(

ϼϠϜϼϠϸϝϮтϜϸжͭ ͼв.ϼ͵Ϝϝвт͟ϜмкϼϸϼкйЧтЦϸϼϸϸϜϸϦвϜдтϜмϼтжϤͭϼϲ̪ϸжͭдϜмϦАЂмϦвкϼ

ͬтϾϜͻϝкϼмϦмвϝвт͟ϜмкϸжͧϞЂϜϼϝ϶Ϡ̬ϤЂϜ

km15
/ N52 0 10³

ϞϜмϮ:

W Fd= /( N) ( m)5 32 0 10 15 10= ³ ³ ³ J93 10= ³

J

s

93 10
60
³

=
_ W
P

t
=
D

W75 10= ³

_ hp
P W

W

7 1
5 10

750
= ³ ³

/ hp= ³46 66 10
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 етϽгϦ-̸̺̾

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

дтϼвϦ-̸̺̾:Ϟϐиϼт϶ϺиϸІϼϸϤІ͟ϸЂͬтиϝ͵мϼтжФϼϠ̪ͼϠϐϾϜИϝУϦϼϜ̀ /̷̷ͻϼϦвͻмϼͻϝк иϼ͟ͼжтϠϼмϦ

ϸϾтϼ ͼвмдϐϜϼϸжϝ϶ϼͧ ͼв.ϝϠЄ϶ϼ̪ͧдтϠϼмϦϸЮмвϸ϶ϼͧ ͼвмͻͩϼжϜͼͮтϼϦͮЮϜϸтЮмϦϸмІ ͼв.ϼ͵Ϝ͉̿ϸЊϼϸϼϝͭ

ͻмϼтжЄжϜϼ͵йϠͻͩϼжϜͼͮтϼϦͮЮϜЬтϸϠϦ̪ϸмІϼкϼϸйтжϝϪϸжͧϼϦвϞЛͮвϞϐϸтϝϠͻмϼдтϠϼмϦϸϾтϼϠϦϝдϜмϦ

ͼͮтϼϦͮЮϜͼϮмϼ϶ϸЮмвиϝ͵мϼтжйϠ̬ϸЂϼϠаϼϮϼкϼϦвϞЛͮвϞϐϜϼϼϸϼДжтϼтͺϠϸ. MW200kg / m31000

ϞϜмϮ:

=иϸϾϝϠ
ϦͼϮмϽ϶ дϜн
³100

Ϧͻϸмϼм дϜн

MW
Ý = ³

200
85 100

дϜнϦͻϸмϼм
Ϧͻϸмϼм дϜн

_
gW

P
t

=
D

mg( h) MJÝ- D =235

m
³

Ý =
6235 10

900
m

V
r=

MWÝ 235

U
MW

s

-D
Ý =235

1 gU MJÝ-D =235

mg(h h ) JÝ- - = ³62 1 235 10 m ( N / kg) ( m) JÝ- ³ ³ - = ³610 0 90 235 10

/ kg³ 52 61 10

/V m mÝ = ³ =2 3 32 61 10 261/
/

( kg)kg
( )

m V

³
Ý ³ =

5
3

3

2 61 10
100 10
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 ϥуЮϝЛТ-̸̺

Ѐϼϸв :ϝЎϼϼм͟ ϸвϲв Ѐϸжлв@hamyarphysichamyarphysic

ϤтЮϝЛТ-̸̺:ЬͮІϼтϾͻϜ иϼϜм ϰϼАϾϜϸЊϼϸͻͩϼжϜϸтУвмͻͩϼжϜиϸІ РЯϦϼϸͬтиϝ͵мϼтжϤ϶мЂͼЯтЂТϝт

ͻϜ йϦЂкϜϼϾϜϾϝОϐϝϦРϼЊвϼϸͬт͝въͻϜ йϦІϼдϝІжϸкϸ ͼв.

РЮϜ(ͬтиϝ͵мϼтжϤ϶мЂͼЯтЂТϜϼϼϸϼДжϸтϼтͺϠйͭϝϠРϼЊвЬтϚмϾϝ͵̪ͻͩϼжϜͼͮтϼϦͮЮϜϸтЮмϦͭ ͼвϸж.ϝϠдϦ϶мЂ

ϼкϼϦтЮЬтϚмϾϝ͵ϸмϸϲ̺͉ЬмͩϝͺвͻͩϼжϜͼтϝвϼ͵ϸтЮмϦϸмІ ͼв.ͻϜϼϠйͮжтϜͬт͝въͻϜ йϦІϼ̸̷̷ͼϦϜмϼϸЬмА

ͬтиϝвйϠϤϸв̸̷̿ϤКϝЂдІмϼϸжϝвϠ)йϠϼмАдтͺжϝтвϼкйжϝϠІϾмϼ͊ϤКϝЂ(̪ϼϸЧͧЬтϚмϾϝ͵ϸтϝϠϼϸиϝ͵мϼтж

РϼЊвϸмІ̬

ϞϜмϮ:

ͻϸЛϠ ϸтыЂϜ ϼϸ ϵЂϝ͟


