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I1.1.
1.2.

1.3.
1.4.
L.5.

1.6.
1.7.

1.8.
1.9.

1.10.

1.12.
1.13.

1.14.
1.15.

1.16.
1.17.
1.18.

1.19.

1.20.

1.21.

OT1BeTHBI

Ommbka: 7.7
L=Vt/2=30xm

H :%4/V3]3 (20 + V3Bﬂ: 2,6 kM
=3 /2=18 xm/u
Lzllz /(t] —I2)= 540 m

S=5Vt}/2t=5m,tne t,=1c¢c
V'=10s/(9t)= 10M/c,tme t=1c¢c

a=AS/f12:0,5M/Cz,I‘I[et1:IC
vo=(3s1—s2)/21=5M/c
a=(s2—s1)/12:4M/c2

V=% 515 =20M/c

Ty =|(7 +T5)/2
e=(H=H, - [H-H)[2/g =2 ¢
h=4v?/9g =144 m

<v>=.gH/2=5wm/c

<V >= 2gH—g7T=15M/c,rz(erzlc

S=rt/2=20m
He ' g
1-(1/k)
2
:1(h+gt) =20wm
2g\t 2

t:(vo +w/V% +2g(H—h)j/g: lc
V =-/2gh/(n® -1)



1.22.

1.23.

1.24.
1.25.

1.26.
1.27.

1.28.

1.29.

1.30.
1.31.
1.32.
1.33.
1.34.

1.35.
1.36.

1.37.

1.38.

1.39.
1.40.

1.41.

1.42.

1.43.

1.44.

T=(2-1vy/g~04c

2
xR 20 m

Vx1 —Vx2

X0 =

Vo=28/t, =10 m/c,tnety=1c¢

Vo=gt/2=10m/c
h=3V,%/8g =60 cm
vo =g(11—712)/2=15M/c

2_
v _m -l ﬁ:15M/c
0 n 2

PR UL ST
2 (a1 +ay)

L=70mMm

L=50m

L=60wm

<v>=2v/3=10wm/c

<v>=45m/c

a=v>I(vT —5)=0,16 m/c*

Vi =2s/t=3m/c

V =(H-h)g/2h=5wm/c

a) V=gt—V,=18wm/c; 6) S:VL—VOPr >
g

S=2Vylg
r:2(VB—VT)/a=IC
t=Vi/2aVy =1,5¢

2
H:“T(H“J:MM
2 g

V=al [1+& = 15w
a

Omnoku: 1,2, 4

2

2

gt

=164 M
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1.45.
1.46.
1.47.

1.48.

1.49.
1.50.

1.51.

1.52.
1.53.

1.54.

1.55.

1.56.

1.57.
1.58.
1.59.

1.60.
1.61.

1.62.
1.63.

1.64.
1.65.

1.66.
1.67.

h=2v3/g=20wm
h:2V02/gn2:5M
h=2Vin?/g=20m

2
s=1 V(2)+[g;j ~ 28 M

a. = arctg(2/n) = 45°
H=2h=40wm
/
tcoso
h= Votsina—gt2 /2=14,6 m

h=gt2/2—V0tsinoc=30M

Vo =

=10m/c,Tnet=2c¢c

S:t\/(Voy —gt/2)?+VE =5m

l=2V«/V(2)—V2 /g=9,6M

2

Vo = 2gH[1+ 2]: 12 m/c

16H
H=gr2/2:5 M
T=2J2H/g=20c
H=gld—)2=30m

Al =2vvgsina/ g=5M

vo =g(t +1,)/2sina =15 m/c
Voz Vo =~In =25

n=4

oy =90% -y = 75°

I /1, =tgo, /tgoy =3
12944 :x/;sinocl /sinoy, =1
hlhy =4



1.68.

1.69.

1.70.

1.71.
1.72.

1.73.

1.74.
1.75.
1.76.
1.77.
1.78.
1.79.

1.80.
1.81.

1.82.

1.83.

1.84.
1.85.

1.86.
1.87.

1.88.
1.89.

Iy/lh =3
h_4
Ib 5

t=2.2H/g ~13¢c

V= VO\/0082 oc+(sina —(gr/vo))2 ~5wm/c
B = arctg [ (gt/vgcosa)—tg OL] ~ arctg 0,77 ~ 37°

B= arccos(vocosa/m) —60°

[ = v%sinZa/2g =5M

S =22h(vi ~2gh)/g ~39 m
V=8t /gl/sin2a=1nmrnet=1c

g :‘AV‘ /(At-sinot):IO m/c?

Vo =na’ +(gr)* =15 mlc

a)l =Vyctga =V, /3 ~5,8 M/,

6)Vy =Vo/1+ (2ctga)? =Vy[7/3 ~ 15,3 m/c

B= arctg(tga - gr/(2V0 cos a)) ~30°

rz\/ﬁ/gzzzc.
T:\/m_wc
gla+g)

Vo =gt/2sino =10 m/c

a=g=10wm/c*

n=2

L=Vytcosa =7,5m
a=WV,/L =10wm/c*

<V>=(V% —vlz)/vz =3,75 m/c

S=A()? +1> ~81m
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190. | |=Vt=20m, s=-/QLY + (V1) =28 m
1.91. Bn—H=3pa3a
n—1

hip

192, 1= 2
Iy =4

=90c¢

1.93. vy, =v;/tga = 23 kxm/4

1.94. vy =+vi-¥? =15m/c
1.95. V,, =V, sino~ 2,6 km/4
1.96. V5 =Vjcosa/cosf

1.97. Vy=V/sina

1.98. r=nR/(vi+vy)= 15,7 ¢
1.99. 4 =nR/V, -V

1.100. AV =2nR/At = 0,52 m/c
1.101. 1=, ((Ty + T, )~ 14c¢
1.102. T =2n/R/a ~3,14 ¢
1.103. t=1/[aR = 5 ¢

1.104. Ymensimmtes B m/ k=2 paza

1.105. n= AL ~0,53 ¢!
2nArt

1106 a=| " 2% <52 we?
180° ) At

1.107. a:ioﬂzo,% M/c, rae At=1¢
1800 At

1.108. a=2v,v,/d =5wm/c’

1.109. a = 4no =167 ~ 50,3 M/c>

1110, R=— N
V=1

1111, o = 720°

1.112. a)wy =Ry / Ry = 53,3pan/c, 6)t=06n/w; =0,94c

1.113. v=(»; + ®3)R =0,3m/c, 3mech »; =0,2 pag/c, w, = 0,4 pan/c
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1.114. V =2mrn/coso ~ 5 M/c
Ls =5 (wrin? 1)

2.1.
2.2.

2.3.
2.4.
2.5.

2.6.
2.7.

2.8.
2.9.

2.10.
2.11.

2.12.
2.13.
2.14.

2.15.

2.16.

2.17.

2.18.
2.19.
2.20.
2.21.
2.22.

2.23.

2.24.

8n’n?
Owmmbku: 1, 5
Fy=Fay/a; =150 H
Am=m(a;—ay)/a, =271
F=m(a+g)=60H
a=2g=20 m/c*
L_g-1_;
L g+q
a=(m; —my)g/my =125 w/c?
my=my(a+g)/g=L2«kr
F=m(g—a)=04H
a=(F/m)— g =2 wm/c’, BeKTOp yCKOPEHHsI HAMPABJICH BBEPX
F=m(a+g)=1050H

a=(ay/ )\ F+F} =05 m/c

a=Fcoso/m=2wm/c*
a=gcoso = 5m/c

T:m«/a2 +g2

cosa

F=mg ~12H

sin 3

F=ma®+ g2
B 25 pa3
B 4 paza
YBenuuurces B 24 pasza
B 6 pa3
Pun/ Pz =m/n=0,5

2
SU_[RHHy g4 005
s, (R+H, ’

m=kAl/(g—a)=0,6 kxr
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2.25.

2.26.

2.27.
2.28.

2.29.

2.30.
2.31.

2.32.

2.33.
2.34.

2.35.

2.36.

2.37.
2.38.

2.39.
2.40.

2.41.
2.42.
2.43.

2.44.

2.45.

a=g—kx/m=6wm/c’

a= l\/(kAl)2 + (mg)2 —2mgkAl cos o
m
Omnoka: 4
m = F(cosa+usina)/ g = 0,42 xr

_ mg — F(usina +cosa) ~ 1,54 w/c?

a
m

a)a=0, 6) Fy=-/(mg)* +F* =5H
p=tga =0,6
mgsino=10sino. mpu0<oa<a,,

= 1 o
Frp() umgcosoc:%cosot npr o, <a<90°”

rie o, = arctg u=30°.
F=,\FF, ~1H mgl-----co-o-os

F=y(F?+F})/2

. aj+a

a = arcsin L2 = =3("
2g

ap =2gsina—a; npu a; <2gsino, a, =0 npu a; =22gsina

tga=p o

p o Sine 125
pcosP
o = arctgu = 30°
a, = ay —(uF / m) =2 m/c’
F =mgsin2a~35H

F:m\/a2 +g2 —2agsina
a=(F-mg)(sina—pcosa)/m~ 1 m/c?

a = g(sino —x/Ep.cosoc) ~2,6 m/c’

a) gy =gsina, 0) a :g\/(sina)2 +(ucosoc)2

2
s = - Yo =1,25m
2g(sino + pcosat)




2.46.

2.47.

2.48.

2.49.

2.50.

2.51.

2.52.

2.53.

2.54.
2.55.
2.56.

2.57.

2.58.

2.59.
2.60.

2.61.

2.62.
2.63.
2.64.
2.65.

v
1= 0

- ~ 2,6c
g (ucosa—sm a)

Vo

f=— ~ 042 ¢
g (s1noc+ pcosoc)
uzzzis—tgotzo,ll
gt cosa

t=2l/\|gl—-H)=2c

v=v fga—p ~LIm/c
tga+p

T= m(vo + g~sinocj =55kH
T

V2 = m2V1 /ml = 2,5 m/c

2
n:(VOJer — 49

Vo=V
Vo =Vay /() —ay) = 100 xm/g
m
T= F- =4H
oy T Me)
T=(m—-my)g/2=4H
r=_m™F _50q
my +my

a —a+ﬂ(a+ )
1 Iv; g

F=m(g+a)=110H
m=Mal/g=0,1 xr

a= (my =m)g=F _ 1,5 M/c*, BEKTOp @ HaTpaBIIeH BBEPX
my +my

n=2

p=0,2

m, =m,sino. =0,5«kr, T=mgsina=5H
F=2m(g+2a)= 64H
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2.66. a=g(m —my)/my=05wm/c
2.67. T=mg+M(g—a)=500H
2.68. ‘”:”Q(F—ljzz
a, my \ kAl
2.69. a, =(3ug —ay)/2=>5 M/c*, BEKTOp YCKOPEHHS HANPABIIEH MPO-

THB BEKTOpa CKOpPOCTH manoObl. [IpyxuHa cxata.
2.70. ay =(ug +a;)/2 =3 m/c’, BEKTOp yCKOPEHHs HATIPABJIEH IIPOTHB

BEKTOpa CKOpPOCTH maitOrl. [IpykuHa pacTsHyTa.
271, T=(m+my)g—mya=22H

2.72. T=(m+my)g+mya=38H
2.73. t=./2m(g—-a)/ka =0,5¢
274, F=mg(m+M)/M

2.75. ay=(F —myay)/ my =4 m/c*
2.76. F=umg(nm+M)/M =10H

277 t=——9 _=08¢c
2.78. F:[;(M+m)+u(M+3m)}g:30H

2.79. F= %mgsin 20=0,5H

2.80. F =3 —2p,)mgeosa =0,5H
2.81. F=mgsina~09H
m 1

282, pu="2tga=——~0,29

H m g 2\/5
2.83. Fpax =(m+M)g(u +12)=9,6 H
284, p>- 4EB%
asina+g
2.85. p, =tga=0,58

2.86. F=p2/mr
2.87. n=F/2mp
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2.88.
2.89.
2.90.
291.
2.92.
2.93.

2.94.

2.95.

2.96.

2.97.
2.98.

2.99.

2.100.

2.101.

2.102.

2.103.
2.104.
2.105.
2.106.
2.107.

2.108.

V] =./8R; = 8 xm/c
v=R,./g/(R,+H) =6,4 xm/c
V:R3mz7,8 KM/c
T:2nm
P=mg+(mv?/R)= 900 H
T=mV*/l)-mg=05H

2
T:[mV +mgjl
r 2r

n=1/I*~R*=1.25

2
F =mg 1—4“% ~0,38 H
gT

vo > /gR ~ 1,2 m/c
V=\gHQR-H)/(R-H)~18wm/c

w=?/rg)ctga =02

R, = % ~20 cMm
(27n)

T=-(mg)*+F*=0,5H

m=Q2T/g)1-(L/20f = 0,8 kr
T=mgL/(2\I[*-1*>)=625H
F=mg- ctga = 17H
m=./mmy = 600Tr

my, =m/4=1Kkr

tga =y, az1800p2/nz110

F =mg\1-(3/4)cos’a ~ 6,6 H
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2.109.Ff5= 42 -3=~1,5
Fy \cos™a

2.110. p= 8%
r+R

2.111. 85 =(p;/p2)d; =0,6

2.112. Vi =(py —p)V /py =3-10° ™°
2.113. py, =(3/4)p, - map Oyner ruiaBathb
2.114. I=d(pg —py)/ps =0,5M

2.115. T =pgAHS

2.116. N =(mg/4)-ctga=0,1 H

31, MmNtV g
m2 VO—V

32, p=tpmim)
mym;

33, Ap=-"1"2
my +my

34. n=MV/mV, =10
35. V=m(Vy-Vycosa)/ M =0,3wm/c

36. V3= «/mlelz +m§V22 /(my +my) = 1,1 M/c
37, Vo =442 412 =500 M/

38. ¥y = \/(lel)z +(myVy)? Imy =100 m/c

39. V= \/(lel)z +(m2V2)2 (my+my); o= arctg(m2V2 /lel)
310, V=v42/5

3.11. VI/VZZWQ/WZI =2

Vi _mysino,

3.12. .
V,  mysinay

3.13. V= (1/2)\/1/12 + V3 + 21 Vsc0sa ~ 2,6 M/c
3.14. V2 = Vlml/mz =1m/c
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3.15.
3.16.

3.17.

3.18.

3.19.

3.20.
3.21.

3.22.

3.23.

3.24.

3.25.
3.26.

3.27.

3.28.

3.29.
3.30.

3.31.

3.32.

3.33.

3.34.
3.35.

V=V/3
V, =V /2cosa=V/2

V= M~£:2M/C
At m

my =mgt/V =130 kr

l=(1+szH=12M
m

Al=I(1-cosa)/2~=0,6 m
Owmnbku: 6, 8
A :mH(g+2]2—IJ=7SOI[>K
t

ﬁ_ a+g _5
4 a+pg
nP

V=
mg -100%

A=-2nR\F? - (mV2 /R)z

m:p2/2E:0,2Kr
2AE

=0,12 m/c

Ap| = =2 Kr-M/c
A7 V7
A=-mV?/2=-800 Ix
m=F%%/24

A:(n2 —1)mV2/2:1,5 Jix
Ppin =0, Ppay =mV> /25 =40 kBt

Vs, =«/V12 +2gh =4 m/c

2
mVO
Epg=Ep -

=3 JIx
Vo =~2(Ex —AE)/m =6 M/c
l=v2/4g:0,4M
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3.36.
3.37.
3.38.

3.39.
3.40.
3.41.

3.42.

3.43.

3.44.

3.45.
3.46.

3.47.
3.48.
3.49.

3.50.
3.51.

3.52.

3.53.
3.54.

3.55.

3.56.
3.57.

3.58.

[ =(Emax — Emin)/ mg =40 cm
AE =mg(l—a)/2=0,06 1x
A=mgR/2

V =-|2gh* I(h+ L) =3 m/c

Aa =4g =40 m/c?

o= arccos[l - aj =60°
2g
o = arccos(1/3)

b =1, ~ 40 cm
n—1

my =my (x/;—l)z 0,41 xr

X, = x/1=(1/k*) ~ 20 mm
V!V =2//3~1,15
F=V-km=30H
h=2mg/k=5cm
h=2mg/k=6cm
Vi = gsina-m =0,5m/c
A=kAx?/2=0,5 Jlx
- hkoAx®
2(ky + ko)
A=4(mg)? Ik
A=mgl/2

=0,6 JIx

4= mgl 1+ 2cosa —3cos’ o

=0,25 JIx
2 cos o

A=(mV?/2)—mgl =—60 kJlx
Sy =vi/2ug S =8 m
vy = le/i ~ 700 m/c



=6,4 cm

0
359, d, :dl(mM —1)

3.60. A=(mV?/2)—(mgL/4)=-1,5 Ix
n_2(E1+E2)

E\-E,
3.62. V>=2ug\2m/k .

3.61.

3.63. x=11[ —llJzz,nM
3.64. OmmoOka: 3

3.65. Q=mv?/3=4Ix
3.66. v=2./0/m =10wm/c

Ey _ (myvy—myvy)’ 1
3.67. - ! =
Ey o (my+my)(myvi +myvy) 3
M 2
368 a) V=10 5 i, 6) B~ Ey =mgh+ V0 1 3/
m 2M +m)

3.69. s=VE/(8ug)
3.70. §=1/2

371 xp=vim/2k = 0,1 M

3.72. a) V =12gH ~1,55w/c, 6)x=1+/I(I+2H) =6 cm

373. ¥ z\/ZgH+(mVO/M)2 ~15 m/c

3.74. s=VEI(2pg)
3.75. my = 31’1’[1
3.76. my=m/3

3.77. Vy=NV2
378, a) V=V = 1wk 6)W—’”—V12 1+ ™ =3 Ik

379, Epux =m(Vy —V5)? 14 =150 Jlx
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3.80. Al=vgm/2k =5cm
3.81. x=x0«/§/2z1,7CM
382. E=mV{/3

3.83. E=0

3.84. W =2,

3.85. a) szsin%@:3 we, 6) VzZsin% Ifikl ~ 2,7 wle
+

3.86. v =\/v(2) +2gH —2(0/m) =16 m/c

3.87. 1::% Z[gH—QJ =2c¢
g\ m

2
3.88. v, = "VI _ 5y, Q:mlvl[l—ml]:ZSﬂm
m2 2 mz

3.89. v, =(myvy —myvy)/my =-0,4 m/c,
0 =(mvi —mv? —myv3)/2 =048 Iix
390. B= arcsin(sina/\ll - 8)= 60°

3.91. ﬂSﬂzg,rﬂe 8:(V1/V)2 =1/4
my 1498 5

3.92. vy =vi/ 1+ (m/ M)

2
3.93. s:l(’”lVIJ —0,625M
2ug \ my

3.94. CocKOJB3HET, TaK KakK JI0 OCTAHOBKH OPYCOK JIOJKEH ITPOHUTH 110
TENEXKE MyTh § = v2 /ZMg[l + A’Zj =1,5m

395. a) V=Vy/2n=4wm/c, 6) t =V, /2nug =0,8 c

396. V=,2gL/n=04wm/c

397. h<l/\[2=35cu
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1.1
1.2.

1.3

1.4.

2.1.
2.2.
2.3.
24.
2.5.

3.1.
3.2.
3.3.
3.4.
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