
1DZL�]XM� ������� UW\NXá � � Uy*Q\F � SRGHM�FLDF 	 G 
 'UXJLH� =DVDG � SURSRQXMHP �� DGDQL �� W\F 	 �GREU\F 	���
ND*G� RND]M
 � NWyU � PR* � SRPy � XF]QLR ��� SRJá
ELHQL � ]UR]XPLHQL � VHQV � WHJ ��� RGVWDZRZHJ �

prawa przyrody. Nic samo nie ruszy, ale prawie nic wystarczy by rXV]\áR� 
3U]\EOL* � QD � WH* 3UDZ  3RZV]HFKQH !� &L�*HQLD " 0DWN # =LHPL # P # RJURPQH��DO $�%�& UDQLF]RQ $
PR*OLZR�FL����1�N '�( W ) ZV]\VWNR��7\ON ) W\OH * & +-, D* W\OH" 
 
0R* .�/ VWURQ
 VNRSLRZD 021 VHUZRZD 0 XF]QLR 3 MDN 4 ]DGDQL 5 GRPRZH��DO 6�4 MDN 4 WHVW�– PR* 7�891 W 491 W 491 Wo 
ZL
FH: QL* MH ; 5<7 UD]� 
 
 
 
Zadanie 
     1DF]\QL =�> PDVL =�? �OL]JD @ VL
 PR* A�BDC SR]LRP\ E WRU] A FL�JQL
W F�G U]H H OLQN
�� IKJ NR�F L  
      której zwisa wiaderko o masie  m (rys).  

 
a) :\FKRG]� MON ]DXIDQL P G Q 'UXJLHR =DVDG S '\QDPLN T �F = ma���Z\ND*���* U SRPLMDM� V ZV]HONL U

opory ruchu, przyspieszenie a XNáD W<X PR* Y�Z Z\UD]L [ Z]RUHP� 
    
                                        a   =   mg/(M + m)  
       
      3U]HGVWD\ FDá U UR]XPRZDQLH� 
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b) 3U]\MPXM�F ] * U g = 10m/s2 SROL V_̂ SU]\VSLHV]HQL U X NáDG X2W O Z�̀ U]\SDGN Xba�Wdc M = 1 kg  i   m = 

0.3 kg  
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F e .WR� Z\UD] f g RSLQL
��* h ] h Z]RU i SRGDQHJ jlk �D e Z\QLND��L* SU mon EUDN i RSRUyZ 
�UXFK i�p�q ZH r QDMPQLHM s-m-n S\áH tum DZLHV]RQ n�k PLHMVF h ZLDGHUN q VSRZRGXM h  
��SU]\VSLHV]RQ n UXF v�i NáDGX��QDZHW�JG\E nwk QDF]\QL i�p�q VWRO h9i VLDGg VáR����:\UD( VZRM� 
��RSLQL
 x X]DVDGQLHQLH y O z�{ ]DSU]HF]HQLH y VáXV]QR�F | WDNLH }�~9��~ JO�GX� 
.…………………………………………………………………………………………...........................  



.…………………………………………………………………………………………...........................  

.…………………………………………………………………………………………...............2p  
 

d) -D
�
GáXJ � �WHRUHW\F]QLH � WU]HE � F]HND � - VWDUWXM� ���	� VSRF]\QN 
 - by komar 

      m = 0.0001kg PyJ� UR]S
G]L � VáRQL � M = 1000kg ���� U
GNR�F � 10m/s (36km/h)?  
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e) -D
�
GáXJ � �F ���	� MPQLHM � PXVLD� E � E �	��� Wy� E � SU]HSURZDG]L � WDNL ��� LHSUDZGRSRGRE �	�

GR�ZLDGF]HQL ���  
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f) :\REUD( VREL � WHUD ����� WXDFM
 RGZURWQ���VáR� FL�JQL � NRPDUD��8]DVDGQ � � SRJO�G��* ���	� ZH � �

WDNLH� VNUDMQH� V\WXDF�!� SU]\VSLHV]HQL �#" NáDG "$� L � PR* � SU]HNURF %�&(' g czyli 10 m/s2. 
……………………………………………………………………… …………………………………………
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g) :\REUD( VRELH��* �)� FKZLO � UR]SRF]
FL � GR�ZLDGF]HQL � FDá� PDV
 M XNáDG " VWDQRZ � PDV �  
    piasku w naczyniu na stole a wiaderko MHVW�SXVW ��� QL * QL � ZD*\��7HUD % MDNL� NUDVQROXGH +  
]DF]\ ,	-/. U]HNáDGD 0 SLDVH 1 S 2 ]LDUHQN 354 QDF]\QL - G 2 ZLDGHUND��6SRU]�G( Z\NUH 6�4 DOH*QR�F 7

SU]\VSLHV]HQL -�3 NáDGX��a �R� \ 8 R 9 PD 6;: SLDVN 35<=< LDGHUN 3 m �R� [����=D]QD >;?A@	B ND*GHC RV D
jeden punkt szczególny. 

 
 
 
 
**************************************************KONIEC ZADANIA********************************************* 
 
Odpowiedzi.: 
 

 
a) -HG\Q\ E ÄNRQLHP F NWyU G SU]\VSLHV] H XNáD I$I ZyF J PD K 0� E MHVW�VLá H FL
*NR�F L PD K�GAE F]\ M L

PJ��7 H VLá H QDGDM NAOQPR PDVR E SU]\VSLHV]HQL N$H ���=JRGQL NAS 'UXJ� =DVDG�  
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-H�O T NWR� MHVW�SU]\]Z\F]DMRQUAVW ZROQLHMV]\F X NURNy Y W W PR* Z W [ ]UREL \ LQDF]H] SDWU]� ^ Q _ ND*G� `
dwóch mas osobno: 
 
PDV aAb GR]QDM c$d ZyF e V f g mg h Gy g	f W �QDSL
FL i)j LFLkml JyU
 
 
GO n)o LHp 'UXJ n =DVD q n Z\JO� q n WD r Pg – W = ma                 (2) 
 
7 s VDP s VLá s W �W\ON t ] u ]QDNLH v �w MHVW�MHG\Q� VLá���NWyU x FL�JQL u PDV
 0 
 
zatem (w obu przypadkach przyspieszenie jest takie samo)          W = Ma                         (3)     
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E 	 = 
 Z]RU � �� 	 RWU]\PXMHP � S �� RGVWDZLHQL � SRGDQ\F � ZDUWR�F �  
 

                                     g
kg

kg
a

3,1

3,0=     albo  30/13 m/s2    =    2,3 m/s2 

 
 

c) 7  MHVW�VWZLHUG]HQL 
�� RSUDZQH�� � UyZQDQL � �� 	 Z\QLND��* � W\ON ��� SU]\SDGN ������� F]\ �  JG\E !  
QL " QL � ZLVLDá ��#%$ V]QXUNX��XNáD & E ! QL ��' U]\VSLHV]Dá� 

 
 
G ( 7U]HE $ VNRU]\VWD )+* GHILQLFM  SU]\VSLHV]HQL $� Z\UD]L ) F]D ,  

 
     ∆t  =  ∆v/a      
 
           nasze    ∆ -�. ��P� /10%2 ]DF]\QDP 3 PLHU 453%68794 D /+: FKZLO ; JG 3 XNá <>= �]DF]\ ?%< VL
 SRUXV]Dü� 

]D� a   wyliczone  z równania (1)  wynosi  10-6 m/s2 

 
VW� =�@A2 OLF]RQ 3B7 ]Ds ∆t =  107 CEDGFIHKJ L RNRá MON ��GQ L WURFK
 PQLHP QL* 4 PLHVL�FH. 

 
e) �UHGQL Q�R U
GNR� SUT W\ V F]DVL W Z\QRVLá X �MDNE Y QL W�Z \áR [ �P�V��=DWH V VWy\ PXVLDáE Y ]DSHZQL S

XNáDGRZ ] SRUXV]DQL W VL
 ^ WDN� �UHGQL� SU]H ^ ��7 sekund.  
 
     d  =  v�U��∆t     czyli    5 x 107m  DO _%`�a>b � b>b N c F]\ d e �� fga UD] h GRRNRá i NX d e ]LHPVNLHM�� 

 
f) =QRZ j RGZRáXMHP hlk L
 m>n UyZQDQL o ��� p 2GF]\WXMHP\��SRPLMDM� q PDV
 NRPDUD� 

XáDPH r SU] s>m ZLHONR�FL� g MHVW�UyZQ t MHGQR�FL��6áR� VSDG o �SUDZLH u VZRERGQLH� 
 

g) 

 
 
EK i WD  (z Przewodnika dydaktycznego do "Mojej Fizyki" - WSzPWN -2003) 


