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ý���þ�ðÀ�� Ç
 ¿�Â�×þ¢�÷ ��Àî �� ùÀª �µª�÷ ö� ý
 ø¤ ñ��ÿ¨ ßþ� �î ýÁè�î ý�ðÂ� 
́ õ�¿® (1ñ
 ��ÿ¨?´¨�
10−4 cm (¢ 10−3 cm (� 10−4 m (� 10−3 m (Óó�¤
�ÀÖõ .À��îüõ ëÂä ý¢�þ¥ ¤
�ÀÖõ ö��îý¥�� ñ�±��ê ý
 �Ö��Æõ ×þ ý
 üÏ ¤¢ (2ñ
 ��ÿ¨
́ õ�¿® � � ëÂä ¥� ý�� þ� � � ´¨� ñ¢� ã õ �f ± þÂ Ö � ´¨� ù¢Â î ëÂä ßîý¥� � × þ � î�f ±þÂÖ� ø� ,Ý��î ­Âê 1 g/cm3 �¤ ëÂä ý
 üÞ¹��Â� Âð� .ø� ö
 À� ý
 ø¤ 1 mm Í
 ¨�µõ¢
 �ã�� �� üÜ�ÎµÆõ°ãØõ �� �¤ É¿ª ö
 À� À�÷���üõ :üþ�Þ÷ù�¤ ?´¨� ù¢Âî ë
 Âä ¤Àì��.À��î À�÷�Þû 180 cm × 50 cm × 10 cm

20000 g (¢ 2000 g (� 200 g (� 20 g (Óó��¤�±ä ´¨� r ö�ª�Ü¬�ê �î m2 ø m1 ý
 �û�Â� �� ù¤£ ø¢ ß
 �� Ç÷�Âð ý
 øÂ�÷ (3ñ
 ��ÿ¨¥� ´¨�
F =

Gm1m2

r2
.
́ ±Æ÷ .ÀþÂ�Ú� R �¤ ß�õ¥ á
 �ãª ø r �¤ À�ª¤�¡ ø ß�õ¥ ý
 �Ü¬�ê .´¨� Ç÷�Âð 
́ ��� G �îÀ�ª¤�¡ ý
 �û�îÂõ Û
 ¬�ø Í
 ¡ ý
 ø¤ ø ß�õ¥ ¼
 Î¨ ý
 ø¤ �¤ üÞÆ� .´¨� R/r ≪ 1 ø¢ ßþ�ß�õ¥ Â
Úþ¢ 
́ Þ¨ ¤�� ×þ ø À�ª¤�¡ ø ß�õ¥ ß
 �� ¤��×þ �¤ ÝÆ� ßþ� .ÀþÂ�Ú� ÂÑ÷ ¤¢ ß�õ¥ øßþ� �� À�ª¤�¡ �î üþøÂ�÷ 
́ ±Æ÷ °þÂÖ� ý
 �±�Âõ ß�óø� �� �î À�û¢ ö�È÷ .ÀþÂ�Ú� ÂÑ÷ ¤¢¥� ´¨� �¤�±ä À�îüõ ¢¤�ø ÓÜµ¿õ 
́ ó�� ø¢ ¤¢ ÝÆ�

F1

F2

= 1 − α.?´¨� ´¨¤¢ α ¤
�ÀÖõ ¢¤�õ ¤¢ ��þ�ð ��Àî
4R2

r2
(¢ R2

r2
(� 4R

r
(� R

r
(Óó��¥� Ù÷¤ ý
 üÏ�ì 100 ï¤�� ý
 ý�÷Â � ý
 �ÞÆ¹õ×þ ý
 ý��õ�Ù÷¤ ý
 �Â � (4ñ
 �� ÿ¨�î ù¥�À÷�Ýû ×��î ý
 ý�÷Â� ý
 �ÞÆ¹õ 1000 ö� �� ø Ý��îüõ �ø£ �¤ �ÞÆ¹õ ßþ� .´¨�üÏ�ì À�� �û�ÞÆ¹õ ßþ� ý
 ý��õ�Ù÷¤ ý
 �Â� .Ýþ¥�¨üõ ´¨� üÜ¬� ý
 �ÞÆ¹õ �� ���Èµõ.´¨� ö�¨×þ ´ó�� ø¢ Âû ¤¢ Ù÷¤ ý�þ� 
́ õ�¿® ?´¨� �¥� Ù÷¤

10000 (¢ 1000 (� 100 (� 10 (Óó�,À÷¤�¢ ¤�Âì a â
 Ü® �� üã�Âõ ý
 �û§�b¤ ý
 ø¤ ÛØª Õ
 ��Îõ �î m �
 ��Èõ �
Â� ¤�ú� (5ñ
 ��ÿ¨��þ�ð ��Àî .À÷¢Âðüõ ω ý
 ý��þø�¥ 
́ äÂ¨ �� ý�ùÂþ�¢ ý
 ø¤ ö�ªÇ
 ÷�Âð ý
 øÂ�÷ Â
 ���b� 
́ ½�?´¨� ´¨¤¢
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2) (¢.¢ø¢üõ ö� 
́ Þ¨ � � ø À � � �üõ ¢�¡ ý
 ýÂ µ õ 500 ¤¢ �¤ ü þ� û� üÚ � Ü �¥� þ (6ñ
 �� ÿ ¨�� ÀÈîüõ ñ�Ï τ ö
 �õ¥ ý
 ù¥�À÷� �� .À����üõ ÛØª ¤¢ �¤ Ù�Ü�¥�þ ö
 �õ¥-ö�Øõ ý
 ü�½�õ�� �¤ ¢�¡ 
́ äÂ¨ üû���î ¤��Æ� �
 Àõ ¤¢ �û� .À�î ¤�Âê �� áøÂª ø ¢�ª Ù�Ü�¥�þ �
��µõ �û��û� ß
 µêÂð��µª ö
 �õ¥ ¥� .À�îüõ ¤�Âê ´��� 
́ äÂ¨ ßþ� �� ø À÷�¨¤üõ ´ä�¨ ¤¢ Âµõ�Ü�î 60¤Àì�� τ ¤
�ÀÖõ Â·î�À� ,À�î ¤�Âê Ù�Ü�¥�þ 
́ ¨¢ ¥� À÷��µ� �û� �îö� ý
 �Â� .À��î üª��ÝÈ�Í
 ¡ ×þ ¤¢ �¤ �û� ø Ù�Ü�¥�þ 
́ îÂ� ?´¨� Â�×þ¢�÷ ��þ�ð ��Àî �� �Þª �
 ��� ?´¨�.ÀþÂ�Ú� ´¨�¤
500

1000

1500

10 20 30 40 50 60 70
 t (s)

x (m)

��÷�� 5 (Óó���÷�� 10 (���÷�� 15 (���÷�� 20 (¢ý
 �Î¨�ø �� ��µ¨� ý
 ø¤ ÝÆ� ×þ 
́ äÂ¨ .´¨� 6400 km ¢
øÀ� ß�õ¥ á
 �ãª (7ñ
 ��ÿ¨?´¨� Â�×þ¢�÷ ¢Àä ��Àî �� [km/h] ´ä�¨ Â� Âµõ�Ü�î °
 Æ� Â� ©¢�¡ ¤
ø¢ ß�õ¥ ö
 �¤ø¢.¢¢Âðüõ ©¢�¡ ¤
ø¢ �� ¤��×þ ¥ø¤ ¤¢ ß�õ¥
17000 km/h (¢ 1700 km/h (� 170 km/h (� 17 km/h (Óó�ÛØª ¤¢ ´±·õ 
́ ú� ?´¨� ¤Àì�� m1 �
 �µª .´¨� ����÷ ��Î¨ ß
 �� í
 �ØÎ¬� (8ñ
 ��ÿ¨.´¨� ùÀª ù¢�¢ ö�È÷3
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í� Ø Î ¬� ö
 øÀ � Û Ø ª ¤¢ �� Î ¨ ý
 � Þ û ¢� ªü õ ¢¤�ø m1 � � F ý
 øÂ � ÷ (9ñ
 �� ÿ ¨?´ ¨� ¤À ì� � ¤�� þ¢ ø m2 ß
 � � ý
 øÂ � ÷ ß � � �Ý û ø M ,m1 �
 � µ ª .À � µ Æ û
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