
1. =QRNDXWRZD
�
-LPP� )UHGD � )UH ��� V]SLWDOX � -L � P �

medal. 6SR�Uy � F]WHUHF 	 ]GD� SRFKRG]�F\F
���
�� QDOL]\ �
WH� IUDV]N � Z\ELHU � ]GDQLH��NWyU � XZD*DV ����� IDáV]\ZH. 
$ � 1 � RE � ]DZRGQLNy� G]LDá ��� ND*GH� FKZ  "!" VLá � FLRVX�

WDNLH# VDPH# ZLHONR�FL� 
B. Wypadkowa ws]\VWNLF$ V %'& G]LDáDM�F\F$)(+* ND*GH ,.-
]DZRGQLN / E\á / WDN / VDPD� 
&��&]D 0 WUZDQL 1 XGHU]HQL 1 E\ 243 HGQDNRZ\�GO 1 REX� 
' 5 2SLVDQ 6)7 GDU]HQL 6 PR*Q 8 WUDNWRZ 8�9 MD:<; ]GHU]HQL =
QLHVSU
*\VWH� 

 
 >@?

.WR� VS A.B 2SRO C SRMHFKD D G A FLRWN EFBGA :URFáDZL C VDPRFKRGHHIEKJ"E F]QL LML LORmetrów 
Z\ND]Dá N * O SU]HE\W C RGOHJáR� P Z\QRVLá Q � R+SUTWV P X &]D Y MD] Z\[ – MD V FKZD ]"^'_ VL
 ` LH]E\a
UR]V� Zb`.[ NLHURZ c Q – Z\QRVL d � e PLQXW fhg * ibfGjkfWl LHURZ m4n PyZ o'd SUDZG
 p W q MH r.q �UHGQL n
V]\ENR� s Z\QRVLáDE\�RNRáR� 
A. 270 km/h 
B. 230 km/h 
C. 140 km/h 
D. 43 km/h 
 
 
-H� tvu FK w�x VL
 SROLF]y@z V]\ENR� z �UHGQL�{ W | Z\VWDUF]} GáXJR� ~ SU]HE\WH� WUDV� SRG]LHOL ~ SU]H�
F]D� SU]H]QDF]RQ� Q � SRGUy*� 
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0LDVW � %U]H � OH*�W� SRáRZL � WUDV � 2SRO � – :URFáDZ � 3U]\SX�üP��� * � NWR� MDG� � EH �
]DWU]\P\ZDQL � VL
 �G� U]HMHFKD � WUDV
 2SRO � – Brze�F��� �UHGQL� V]\ENR�FL� �G� NP��@� ]D� %U]H �
– :URFáD����� �UHGQL� V]\ENR�FL� � �¡  P� �h¢+£ WDNL ¤
SU]\SDGN¥ �UHGQL ¦ V]\ENR� § Q ¦ FDáḦª© UDVL � 2SRO � – 
:URFáD� E
G]LH� 
$��0QLHMV] ¦ QL*����NP�K 
B. 75 km/h 
& « :L
NV ¬�­ QL*����NP�K 
'��1L ® GR�RNUH�OHQL ­ EH ¬ SRGDQL ­ GáXJR�ci trasy. 
 
 ̄�°

=RVWDZP± ZDUXQN ² ]DGDQL ³µ´µ¶ H · ]PLD ¸.±¡· MHGQ\ ¹ PDá\¹ XWUXGQLHQLHP

°
)L]H º �¶<» WDº VL
�

SRGUy*QL ¼¾½ D]\ZDá ¿ ]DWU]\PD À VL
 Á+Â Sy Ã JRG]L Á.ÄÆÅ %U]H Ç\ÈÊÉ 7HUD Ë MH Ç.Ì V]\ENR� Í �UHGQL Â Q Â
FDáHÎÐÏ UDVL Ñ E
G]LH� 
A. 37 km/h 
B. 50 km/h 
C. Taka sama ja w poprzednim zadaniu. 
'��1L Ñ GR�RNUH�OHQL Â EH Ë SRGDQL Â GáXJR�F ÒkÏ UDV\� 
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-H� Õ"Ö )L]H×�Ø U]HMHFKD Ù<Ú DNL� Û.Ü FLQH × WUDV Ý ] Þ �UHGQL� V]\ENR�FL� ßáàkà¾â P� ã@ä W å ZVND]yZN æ
V]\ENR�FLRPLHU ç�æéè MHJR�SRMH(G]LH� 
$��1L ê PXVLDá ëéì *DGQ\í PLHMVFX�Q ë WHî WUDVL ê ZVN ëðï�ë4ñ ����NP�K� 
B��0XVLDá ë SU]\QDMPQLHîÐì MHGQ\í PLHMVFX�Q ë WHî WUDVL ê ZVN ëðï�ë�ñ ����NP�K� 



&��0XVLDá ��� NLONX�PLHMVFDFK�Q � WH��� UDVL � ZVN ���	��
 ����NP�K� 
'��0XVLDá � ZL
FH� QL*�SU � � � SRáRZ
�F]DVX�MD]G\�ZVND]\Z ��
 ����NP�K� 
 
 
8PyZP� VL
� * 
 E
G]LHP� – MD � ]UHV]W� MHV ��� ]Z\F]DM � – UR]Uy*QLDO � SU
GNR� � MDN � ZHNWR � R �
V]\ENR�F � E
G�FH� ZLHONR�FL� VNDODUQ�� 
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0RWRUyZND �	� WyU � QL �! PLHQLDM� " V]\ENR�F # REURW $ �UX%'&(�*) U]HE\Z � WUDV
 +�, MHGQH -.+ PRVWX�

Q � U  	�*"�� G + GUXJLH -.+/#0 SRZURWH132 F]DVL � � 4 PLQXW �	)(+ WU]HERZDáD%�&65�� SU]HE\FL � WH7 Vamej 
GáXJR�F # WUDV\�Q � VSRNRMQH7 ZRG]LH� 
$��7DN* � ���PLQXW� 
%��0QLH7 QL*����PLQXW� 
&

�
:L
FH7 QL*����PLQXW� 

'��0QLH798 XE�ZL
FH7 –�]DOH*QL � RG�SU
GNR�F # SU�GX�U]HNL� 
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1 � U\VX5.��$;)(+<� D]DQ � V� , Z � WRU& LGHQW\F]Q �="*+>,.+ NV]WDáW$0� W\O ��+ GUXJ # MHV? RGELFLH1
lXVWU]DQ\1 SLHUZV]HJR

�
-H� 8 #@# GHQW\F]Q � NXON # WRF]� VL


E �� RSRUy 2  WDN� VDP� ) U
GNR�FL� )A+ F]�WNRZ� )A+B+<%�$ �
tych torach, to: 
$��'R�NR�F � WRUX�SU]\E
G��REL � UyZQRF]H�QLH� 
B. Pierwsza do celu dotrze kulka na torze pierwszym. 
&

�
:\�FL - Z\JU � NXON � Q � GUXJL 1 WRrze. 
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:UyüPEGF�H ]DGDQL I Q J � D 3RZLHG]PE(K * L SU
GNR� M!H<N�O/P.O OHPRQ�I SR]LRP\FSGH.F FLQNDFS WRU O
Z\QRVLá I � T P�V K ]D� UAV V]F]\FL W SDJyUN V VSDGá VGX�Y=Z P�V [ ,O W PRJá V Z\QRVL \ PDNV\PDOQ V
SU
GNR� \ Q V ZNO
Vá\] RGFLQNX�WRUX" 
A. 15 m/s 
% ^ :L
FH_ QL*����P�V 
C. Mniej ` L*����P�V 
 
 
9. Wiesz na czym polega ]DVDG a Z]JO
GQR�F b UXFKX c -H� dfe/g DN h W i UR]SR]QDV] hkj WyU l>m �
SRQL*V]\Fn F]WHUHFK�SUDZG]LZ\Fn ]GD��P opm W��]DVDG��QDMZL
FHq ZVSyOQHJR� 
$��5XFK�SROHJ r Q r SU]HPLHV]F]DQLX�VL
�FLD s�t F]DVL upv SU]HVWU]HQL� 
% w 5XF x PR*Q r RSLVD y MHGQR]QDF]QL u SRGDM� z ZDUWR� y SRáR*HQL r{v SU
GNR�F v|t GRZROQH}
chwili t . 
& w :V]\VWNL u XNáD ~<� LQHUFMDOQ u V� UyZQRZD*QH� 
' w $*H��� SRUXV]DM�F � VL
 RELHN � ]PLHQ v�s NLHUXQH� UXFKX � PXV v��.�R� RSFK r y QLH]UyZQRZD*RQ r
VLáD� 
 
 ��� w�� Z\VRNLH} SDOP�{� UZD s VL
 � U]HF x NRNRVRZ��w 6HNXQG
 �(� (QLH} – drugi. Od tej chwili 
]PLDQ
 � ~ OHJáR�F v ~ PL
G] �{~ ZRP r RU]HFKDP v�t F]DVL u W � ]DQL� VSDGQ� � rG� LHPL
 � PR*Q r
SU]HGVWDZL y WDN��MDN�W �k�A� � D]XM u Z\NUHV� 



 
 �������

SHZQH� RGOHJáR�F � QD � ]LHPL� Z\VWU]HO 	�
�	
� Z � SRFLVNL ��� HGH
�� LRQRZ 	�� JyU
 � GUXJ �
SLRQRZ 	�� Gy � – 	������ SU
GNR�FL� � 0. Który z czterech wykresów najlepiej przedstawia 
SU
GNR� � MHGQH ���! QLF " Z]JO
GH# GUXJLH ���%$ ]DOH*QR�F & R ' F]DVX ( OLF]� )*��' FKZLO &
Z\VWU]DáX" 

 +-,/.
-H� 0 & KHOLNRSWH1 VFKRG]�F243 LRQRZ ��$ Gy 5  SU
GNR�FL�

+76
P� 8 ]JXE & 5 FL
*N & 5 DGXQHN (

NWyU293 � VHNXQG]L : XGHU]\ 5 $ ]LHPL
 ( W � Z\VRNR� � Q ; MDNLH< ]QDMGRZD 5 VL
 " HOLNRSWH1 $
PRPHQFL : RGHUZDQL ; VL
�áDGXQNX ( Z\QRVLá ; $ SU]\EOL*HQLX� 
A. 5 m. 
B. 10 m. 
C. 15 m. 
D. 20m. 
 
 
13. Ale trudne!  
3LRQRZ 2>= RáH = ' UJ ; $ VWUXPLHQL ? � VWDáH< Já
ERNR�FL ( Z\WZDU]DM� ) IDO
 3 � = D]DQ� @A; U\VXQNX��
5\VXQH= � EUD]XM : $ RGSRZLHGQLH< VND 0 & IDO : ZLG]LDQ :  NáDGN & QD ' VWUXPLHQLHP ( = WyU2>3 á\QL :



��� VWDá��SU
GNR�FL��[� -H� ��� V]\ENR� � UR]SU]HVWU]HQLDQL �
VL
 IDO

�
Q � VSRNRMQH� ZRG]L 	 Z\QRV

�
� 
 FP�V � W �

policzRQ 	�
 Z\NUHVX�[ PXV
�
E\ � UyZQH� 

A. 10 cm/s 
B. 20 cm/s 
C. 40 cm/s 
D. 60 cm/s 
 
 
 
 
 �����

:\NUH � SU]HGVWDZL � 
 � OH*QR� � GURJ
� ��� F]DV � � O � SHZQH � � UXF��� � .WyU� ]HVWD�

SRSUDZQL 	 LOXVWUXM 	�
 QDN � SU
GNR�F ��� SU]\VSLHV]HQL ��� FKZ
�������

p? 

 
����SU
GNR�ü    przyspieszenie   
A. dodatnia    dodatnie 
B. dodatnia    ujemne 
C. ujemna    dodatnie 
D. ujemna    ujemne 
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6WDU � U\ED #%$ á\Q� & PRWRUyZN� $"��� SU� � ]JXE �(' SR � PRVWH) NDSHOXV]

�+*
* 	 VL
 ]GU]HPQ�á �

QL 	,
 � XZD*\ ' ]JXE\� � GRSLHUR�SR Sy
'
JRG]LQL 	�
 � ZUyFLá �+- � – (uwaga!) QL 	�
 PLHQLDM� & REURWy �

�UXE� – ��� WU]H � ��� VZH � � � U\IXM�FH � �
VáRPNRZH � �.# DSHOXV] �  #�) SRQL*H� PRVW� �"/ WX�
MHV

�
SUREOHP 01� DN�V]\ENR�Sá\Q
á � U]HND" 

A. 10 km/h 
B. 5 km/h 
C. 2,5 km/h 
'��= � PDá �2� DQ\FK��E\ ����$"� ZLHG]L 	 � Q � S\WDQLH� 
 
 
 
 
 
 



����.WyU\� � SRQL*V]\F � ZDUXQNy� ]PLHQLá��� Z\QLN�]D ��� 1	 ��" 
(=DNáDGDM�F��* 
�
 ZHQWXDOQL 
 EUDNXM� �

 GDQ 
 V� ]QDQH) 
$��5\EDN�JXEL� � NDSHOXV � Sá\Q� ��� SU�GHP� 
%���UXE � PRWRUyZN � NU
FLá � VL
�]E\� ZRO����� E\�PRWRUyZN � PRJá � Sá\Q� � SRG�SU�G� 
&��6]\ENR� � REURWy� �UXE\�QL � E\á � VWDáD� 
D. KD*G\� � WU]HF � �$ � %��& � ZDUXQNy� ]PLHQ � Z\QLN�]DGDQLD� 
 
 
17. Gdyby przyspieszenie ziemskie g �� á � QLH]DOH*Q �!��"#�$" OHJáR�F � �URGN � =LHP � �F]\ % �
ZV]
G]L � UyZQ �'&)( P�V

2
� � W �*� MDNLH+ ÄZ\VRNR�FL , WU]HE �-�� '�/. X�FL � NDPLH� �0�� 1� =LHPL


XGHU]\ 2 �cha!, cha! �0� SU
GNR�FL� �ZLDWáD" 
$�� 3 RNRá �546($( �N7 � � RUELW\�&KDOOHQJHUD�� 
%�� 3 EOLV 8 �546(�( �����N 7 �SUDZL �9� .VL
*\FD�� 
&�� 3 EOLV 8 �:&<;$( ���������N7 � � RGO��=LHP � RG�6áR�FD�� 
'�� 3 SUDZL � ������ UD]\�ZL
NV]H+ QL*�RGOHJáR� � =LHP � RG�6áR�FD� 
 
 
&>=�? 2V]F]H. U]XF �/�$ SU �>�@�A� WOHW
 . RUXV �
� VL
 .��B� LHPD % SDUDEROLF]Q\7 WRU]H ?6C QDMZ\*V]\7
punkcie tego toru przyspieszenie oszczepu w kierunku ziemi wynosi: 
A. 0 
B. g/2 
C. g 
D. 2g 
 
 
&)D�?E3 ZLH*  Z\VWU]HOR�F� WU]  MHGQDNRZ � NXO �G� WH H$� VDPH H��'" ]LDáD � F � ]QDF]  !� W� VDP��
V]\ENR�FL� .�� F]�WNRZ�� 8$I O
 1 I NRVH7J� JyU
 � 8$I O
 2 – poziomo, 3 – . LRQRZ �-� Gyá ? 3U] 

LGHDOQ\F � ZDUXQNDF ��� V]\ENR�F �LKE&@��K�MN�EKF4 WX*
SU]H " I " HU]HQLH7 NX % � ]LHPL
 .�� ZLQQ\�
VSHáQLD �O�
� OH*QR�ü� 
A. v1 < v2 < v3 
B. v2 < v1 < v3 
C. v1 > v2 > v3 
D. v1 = v2 = v3 
 
 
 
 

 
M�(�? 3U
GNR� � NXO � Z\VWU]HORQH+B�N� UPDW  P.���" 8 �WH 7RQ$( VWRSQ �
"$� .�� ]LRPI SRZLQQ � �SU] SRPLQL
FL I WDUFLD � PL �@�  
� QDMZ\*V]\7 SXQNFL � WRUX�ZDUWR�ü� 
A. 0 m/s 
%��5yZQ��SRáRZL � ZDUWR�F � SRF]�WNRZHM� 
&��=DZV �
� WDN��VDP��QLH]DOH*Q��R " Z\VRNR�FL� 
' ? 5yZQ� PDNV\PDOQH+ Z\VRNR�F � SRGzielonej przez czas 
wznoszenia. 
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