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I27  �H� �ð�¹H )�È� �!ýÙ��¥ ¸�X� - 2006H� � Ø�� 2 ����: 2006-03-25�Æ �(: 9.30-11.30 )ð�X ��H�: .....................X°H �Õ¸¿ ð�)¸ HP ���H�H.�Ø��E:
• A�Sø Øß5�( � ÙQ»�� �Ø�Õ�.
• �øø Øß5� Ø¸¿�� �H��E ��HM (A �H B) ��¸.
• A �H��� èK(�° Øß5� 20 IÕ �øÕ)¸ �Æ. ��ø Øß5��H�ø ��� ÙQ»��øø Øß5� Ø¸¿��ø  K³ HP �» �Æ.
• ��ø Øß5��H�ø ��� ( �½ø �H�´Õ X� �Ø� (�°� �¸��� XÕ�. �ø�¸��� X½ ÙQ»� ��Õ Ø�Õ� �IÕ ��M �´Õ�. �è ØC( �(�½ ÙQ»�-M �¸��� X¸�H�½ �Ø� �´�  � �� �ýÜ�°��Õø øH� ��ù� �»�.
• �øø èK(�° �H���E �è  è� XÕ��  K³ ��PÈ�( (Õ�Õ �è�B Ñ(���ÙQ»�� ��PÈ�(�. (��� ÙQ»�� �°H�  K³ �£ I�øM A� ����H��. ��øØß5��H� ø ÙQ»�� ��Ø�ø �è�B (�A� �°H�ø �Æ.
• B �H���E ��È-(ËHX¸ Øß5� ��HM ��¸.
• A �H��� �øÕø B �H��� �°H�� �(0È X°�� I�ý A�% Mø �Ø�� ��¹H ��A ( H�Õ�.
• B �H���E Øß5� �°H� �Ó�	Ø �(���ØßH�0� �H� �(��� ��PÈ�½øH ÙQ»��Øß5� Ø¸¿��ø �û�� ��¹ �(��� Ù��Æ !�� �M(Õ�.
• )ð�X� �(�Õ , ØC �è�B  K³ HP Øß¹p�� �øX �(��� ÙQ»�� Ø¸¿�Ø�M8H� è�� ��Õ�.
• B �H���E X°��I�ý �°H� ð�)¸ HP A�#ø H ��A ( � )ð�X ��H� !���(� �(�øø �û�� è�� ��Õ�.
• Øß5� Ø¸¿�� IA� �H�P�M �(½ ���H�Õ�.
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g = 10 ms−2A �H���1. �� �X� ��Y% M ø¸ A�� ùÑ��M EHÕÈ� m (� �è� �M �HQÕø�HP� �, EHÕÈ� 2m(���(��è� �M�HQÕøØHP� �, ��(�ø�ÆX(!Õ)A H��. ØH¸ ØßH�0(!Õ KøM �¸È �Æ�? ((�¸ Øß¹���È� ���� H�H�Õ�.)(1) �HP� )AHP�è� � ØHP� )AHP�è� ��( �(�¡�ÆX�IÕ�Ø��P��Æ(�.(2) ØHP� )AHP �è� � �HP� )AHP�è� ��( �(�¡�ÆX�IÕ�Ø��P��Æ(�.(3) �è� ��Hø �Hø �ÆX�IÕ �Ø��P��Æ (�.(4) �è� ��Hø �Hø XøÈ¸�(IÕ �Ø��P��Æ (�.(5) �Ø��P��Æ (�� )� �è� ��Hø �Hø è �M �Ø��P�( ø¸ �����.2. ����!�M ØH¸ �ØÕ(� ��¹ Ø�� ���¹�M ��B �Ø��%. C�8°� ���� H�H��� )� ����!� �ØÕ(� ��¹ EÀ��� ØC H�ùÕ �Ø�� ùÕ �� )� �I�ÆX� H� ���¹� �E�E �I ½(���� )0� ½(�� KøM A��Æ�?(1) ��Hø �£�Æ.(2) ��Hø ����(�E( Ø(º.(3) �ÆX� (�¡ (� �¸� ½(�°� �£�Æ.(4) �ÆX� �£ (� �¸� ½(�°� (�¡�Æ.(5) ��Hø (�¡�Æ.3. ¹�E Ø�=��Mø¸Ñ� ¸�(��ÕØ�Õ�X� �H�H��(½(�°� (�Ø�Ø���M� HÕ�. Ø�Ø��� ½(�°� *ø� �(0È 0M¹�  è���� �Hø 0M¹ Øßð(��Ø�Õ�Õ Ø�Ø��� Ø�(Õ�� øYÑ. Ø�Ø��� ½(�°� (Õ�Õ(1) Ø�Ø��� Ø�(Õ���B Ø�� øYÕ �Ø  ( � ����� è � øYÑ.(2) ������ �ý(�!Õ ����� è � øYÑ.(3) ������Õ �Ø��P�(� ����� è � øYÑ.(4) A��½(� øYÑ.(5) ���� �H �Ø��P�( �¸� ��¹ C�8°� øYÑ.4. �H% )�� »(MK(M �H% )��ý �Õ¸¿°� �°H� �Õ�M ð�)¸ H��.»(MK�(Õ�H% �M 36 mA�E��H�)�Ó ��í. �øø�H% �ø»(MK�Æ��(¸ �ø� �Ø� �(EÀ��Æ �Õ� ���  � ��XÕ »��Õ ��HM (��E ���  �.��Õ �H% � �HP� )A(� �� ���Õ� (0��Õ(1) 36 m(2) 24 m(3) 18 m(4) 16 m(5) 9 m 2



5. �Hø ¥(È��Õ ���� ��¹ �HM C�Hý H� ���H AIÕ , Hýé ��HM ���M¸Hýé�M �	��� Ø�� �I��H� �ýèÕÈ �H�� ��¸. ���M¸ Hýé� �Hø��¸¹�H� ��½ �H�� ��¸. Hýé� �E�E ¸��X�M XøÕ H�� �¸� Hýé��H �ýèÕÈ �H�� ��¹  M8È� H�H� �� ��. �ø  M8È��� ØH¸ �(��ÕKøM �(�E �Æ�?(1) ��PÈ�¸� Øø±.(2) Øßp��°� (� �ÆX� Øø±.(3) ¸��X ����ø� Øø±.(4) Øßp��° �ÆX� H� ¸��X ����ø� �� ��H�.(5) Øßp��° �ÆX� H� ��PÈ�¸� �� ��H�.6. H� »(MK(IÕ� MH� 1 �H 2 �% �H�� �µ  ��HM�H)� )�Ó ��í.�µ ( ���ýðH �ÆX ��(�ø�ý ØH¸ ØßH�0 �»�ÕKøM �¸È �Æ�? ((�¸Øß¹���È� ���� H� H�Õ�.)
2 1(1) 2 (� � MH�� �Ø� 1 (� � MH�� �µ � (�.(2) 1 (� � MH�� �Ø� 2 (� � MH�� �µ � (�.(3) � MH ��H�ø �H)� �µ  (�.(4) Kø� � MH�� ØßÀø��Õ (�� �Õ� Ñ5q¸( Ñ�°� HP ���H�H.(5) 2 (� � MH�� (�� �Õ �� p� H 0M¹�� ( � 1 (� � MH�� (���µ �� p� H 0M¹� (�¡�.7. A �H B ���ø��EHÕÈ�I¸pÕ�H���HMØ�Á)�(��(�½¸�H��HM8( XøÕ H��. Ø�Á) �MÕ¥�� A� A pÕ�H�(� ��¹ ��� ( � ��A��H ��MØ�Á) �MÕ¥�� A� B � ��¸. B ø¸ IO�� H�� è �, A ø¸ IO�� H�� è ����° �ÓØ�¸� �H�Øø°�?(1) 1:8(2) 1:4(3) 1:2(4) 1:1(5) pÕ�H� Ñ�H�E (���� è�)Õ �(� ø¸ IO�� H�� è �M ��¸.
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8. �H ��HI Øß¹���È� 50 Ω , è%è ��HM �57±X¸( �ýèÕÈ �H�� ��¸.200 W H� ( � M=ø¸�(M è%è�M » �½����� +(�H�½ �M �M è%-è� ÙQEB �� �ý Ø�ØÀ�� ��Ø�� H�I �Ø�ø �(�%��¸�(� �H�Øø°�?(Øßð(�� �ðÈÕ¸� Øß¹���È� ���� H� H�Õ�.)(1) 240 V(2) 200 V(3) 120 V(4) 100 V(5) 60 V9. Øß¹)��£È )E¸��(!Õ �½ �øù¹H H� ��(�ø EØÕ� ��HM �	Ø�� �ØÕ(���¹ Ø�� ��� ¸Õ»(H )��£È �0�( � XøÕ H��.
ØH¸ ØßH�0 � H� è Õ�.(A) ¸Õ»( �HQÕ Ø(¹� �ø��H�¸M ��¸.(B) EØÕ� ��H �ýÜ�°��Õø Ñ���È�� (� )� ¸��X�� 0M¹� 3�È �Æ.(C) �HP� �H� ØHP� p �� ���(�  M8È�M ¸Õ»( ø¸ Ø(º.�H¸ ØßH�0 (!Õ(1) (A) Øø°M �¸È �Æ.(2) (B) Øø°M �¸È �Æ.(3) (A) �H (B) Øø°M �¸È �Æ.(4) (A) �H (C) Øø°M �¸È �Æ.(5) (A), (B) �H (C) �� A�% ø �¸È �Æ.10. � � �(¸� ��� Ø��("� ø��X�H XøÕ H�� Ø�� è�%��H Ø�½¸H A��M )���¸. è�%�� A��½(� ���½ Ñ�HE( (��ø� �� �E, )� � Øß(�H�(1) �(º.(2) (���� è�%��� ���ÝM8( �� ��R� ø��X�H X �.(3) (���� è�%��� ���ÝM8( �HP� ���û , (HO ø��X�H X �.(4) (���� è�%��� ���ÝM8( ØHP� ���û , (HO ø��X�H X �.(5) �£(� �û� �Õ¸¹H( X �.
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11. ØH¸ Ø�ØÀ�� )�! è%è H� è��� ��(�ø �Æ. E)uq� (�D )�(1) è%è ��Hø Ñ* ��.(2) B è%è�� º(/̧ �( (�¡ �Æ.(3) A è%è�� º(/̧ �( (�¡ �Æ.(4) è%è ���HIø º(/̧ �(� �Hø Øßø�°�IÕ(�¡ �Æ.(5) IA� �(��M A� ����Æ. B

A

12. �ø�Õ¸� ��� �H H�ýè�M H�p�H ��È����Õ ��ñX¸ I�ø� �Ø� �ø�Õ-¸� ûK�M �I¸ Ø�¸! *��� K���M �I XøÕ ø��X�� ¸è� ��¸. �	Ø���ØÕ(� ��¹ Ø�� H ��A��Õ �(¸� �� �M8�M (�� *��� K��� A�E �0�((�� �è �ø�è ð÷ø°� HP H�H. ��ñX¸ ,  Ø� ÙQè° H� ��¹ ØH¸ ØßH�0�»�Õ KøM �¸È �Æ�?(1)  Ø�� IA� è Ø	øM ��¹ ����Æ.(2)  Ø� H�p� �(¸�½ �ÕØCH�p��Õ �(¸�½ p �� �Æ.(3)  Ø� H�p�� �ø�Õ¸�( �HP� �HØHP� p �� �Æ.(4)  Ø�� ��ñX¸ *ø ��¹* �X�E�è�°�Æ.(5)  Ø�� º(/̧ �( �£�Æ.13. ØH¸ X�HEÀ �ØH�° (�(��°) ( � 240 V ü!H ��Ø��øÕ �(�  è� �£.)0� ¸ø )�Ë½ Øß¹���È� ��½�½ KøH��?(1) 3 kW ¸�ØH�M(2) 1 kW ¸�ØH�M(3) 1 kW �E¹�MH�M(4) 100 W ¸�Ø �Ý¸ è%è�M(5) 25 W ¸�Ø �Ý¸ è%è�M14. 2 kV �(�%��¸�(M ( � H���M8ø( �ý�Ýß8°� HP H�M�M H�EH  (�Xà � 6 
m2 (� ¸Ñ (��Õ �Mè �M H�H� �, ��¹�ý �ø�Õ¸�, �H �HHH�EH  (�Xà � 3 
m2 (� (��Õ �Mè% ��HM H�H��, ��E½��¹�ý �ø�-Õ¸�X¸ , �H �HH H�EH  (�X à � 2 
m2 (� (��Õ �Mè% »�M H�H���Õ� �M¸�� )�!è �ø�XøH� º�°� HP �»( ��¸. ( �½ø H���M8øØ£È¹� (Õ�Õ KøM�?(1) �Mè »�Õ Ø£È¹�(2) �Mè ���M Ø£È¹�(3) �Mè% ��M Ø£È¹�(4) ( �½ø H���M8ø Ø£È¹� û# È���( ø¸ �°� Ø(º.(5) A�% �ø �ø�� H���M8ø¸� ��¸.5



15. ¸ø��B ���H��(� ���ÝM8( Ñ� ¸�(��Õ Ñ�H�E Ø��(� �ðÈ(H�0����)�� ����H�0X�ù��M ���H���Æ �Õ�ø �H� H� �M »P� IO��½øH(� ���� �J. ����H�0X�ù�� )AÕ øÑ�  � ���H���Æ p� H 0M¹� H�XøÈ¸�(�� �(�� � �(¸� )��� (���Æ p� H 0M¹� H� XøÈ¸�(�� �(��� ÙQè°( ØH¸ ØßH�0 H� ��¸. �ø ØßH�0 (!Õ �¸È (Õ�Õ KøM�?(1) ���H���Æ XøÈ¸�(�� )0� ½(� (���Æ �ø �X�� ( � (�¡�.(2) (���Æ XøÈ¸�(�� )0� ½(� ���H���Æ �ø �X�� ( � (�¡�.(3) ���H���Æ p� H 0M¹� (���Æ p� H 0M¹�� ( � (�¡�.(4) (���Æ p� H 0M¹� ���H���Æ p� H 0M¹�� ( � (�¡�.(5) (���Æ p� H 0M¹� ���H���Æ p� H 0M¹�� �ø���.16. H�EH  (�Xà � 1 mm2 (� � �H Hýé�H �Õ���H �� M����� C�½(-� 6× 1028 m−3 �Æ. �� M������H �����Ø°� 1.6 × 10−19 C �Æ. Hýé��1 A È���(M X � �ý Hýé� ��B �Õ���H �� M�����( Ý �)¸ Øß�ÆX����Õ� (0��Õ �H�Øø°�?(1) 0.01 mms−1(2) 0.1 mms−1(3) 1 mms−1(4) 1 
m s−1(5) 1 m s−117. )0� ��M �À�MH�H���MX�� �I��H� �ýèÕÈ�Æ. XøÈ¸�(��)0� ¸ø�(�� A�(Õ�Õ KøH�?(1) H���.(2) ��M �À�.(3) (�H� ���Mø XøÈ¸� �(�� �ø���.(4) ���M¸ EHÕÈ�� Øß�ÆX� ������ IA(M I( ���H�H.(5) ��M �À�� H� H���� EHÕÈ ������ IA(M I( ���H�H.
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18. �	Ø�� �ØÕ(� ��¹ Ø�� ���ýð�� Ñ� ¸�(�� Ø(¹� ��� �����Ù¸ (E»-(M Ñ�¸ �H�H�� A��½( M�=¸¿�H H� Ñ�¸ �H�H�� )�Ë½ M�=¸¿�H ¸è���¸. (E»�Æ XøÕ ø��X�� H� � ( �½ø �H�´Õ Ñ�	Ø°� (Õ�Õ ØH¸KøIÕ�?

19. �H!¸(¸è� ��¹ EHÕÈ�X �HA��½(�H�8°M�=¸¿�Ñ(���(Ñ�	Ø°�H�Õ�Õ ØH¸ KøIÕ�?

20. �HH Ø�ø��(Õ 10% Øø° Øßø�°�H� � � � ����M � H� �ø�� Ø�ø�(H����� � �Õ¸�X¸ , KH� *��� �X� ��HM � HÕ�. A��½(� 3�È ,(�Ù��(H �(1) � � �H ���� �X� » Ñ�H�E Ø��Æ.(2) � �, *���( ø¸ � E¸��M ���� �¸� ���� Ñ�H�E Ø��Æ.(3) ����, *���( ø¸ ���� E¸��M ���� �¸� � � Ñ�H�E Ø��Æ.(4) � � H� ���� �� ��Hø *���( ø¸ E¸� ����.(5) �(EÀ� ���HI �ø ¥( ( �ý ð�X�M Ø��(� �¸� �¹�� *���( ø¸ E¸�����. 7



B �H���1. �X�%Õ �è� �H� �X�%Õ Ù½�¸Õ (
lub) ØH�M (��Ó )� �è� �� p!¸���(EÀ� H¸�M ��¸. ��ý, X��ø, Ù����I�ø, �Ø� � Ø�Òø H� �Ø�"ø/!E����ø�.�øø Øß5��� �H��E �I��IÕ E(��½¸ è( � HÕ�. �è� �ý �H���H�ÙQ»�� ��Ø�ø����H�I�ý�PX �H����ÙQ»�� ��Ø�ø��½��HH�Õ�.�øø Øß5�� Û��(�ø (�� Øß¹���È� ���� H� H�Õ�. ��øÕø �è� ��è�ûø (spin) Ñ�� ��¹(� à � ���� H� H�Õ�.�X�%Õ Ù½¸ �X�%Õ �è� �� (��ø EHÕÈ� M (� �X�%Õ Ù½¸ H� EHÕÈ�m (� �è� � �¸� A�(� Ñ�HE X��øH� ���Õ� HP H�H. XøÈ¸�( ��EÁ-¹H (��û½ p� H 0M¹� H�Ñ �Æ. �ø� X��ø� �Ø� H� ØC �X�%Õ Ù½�½�H �è� �� �ÆX �¸� �(�� �ýèÕÈ (� Øß¸È�X¹ ��A�H� e øYÕ )E¸�HP H�H. 
 H� b ��K�� (subs
ripts) øYÕ ÙQ�(!Õ �X�%Õ Ù½¸ H� �è� -� H¶Õ(� �ý �, i H� f ��K�� øYÕ ÙQ�(!Õ ���ýðH H� �(��� �(EÀ�H¶Õ(� �ý �, vbf − vcf = evci � � !)� H�H. (vbi = 0)(a) ØH� (��ø: X��ø� �Ø� �X�%Õ Ù½�½ �ÆX� vci, Øß¸È�X¹ ��A°H� e,
M �Hm ��C��ÕX���øÕ ØC �è� �� �ÆX� vbf �°H� ØßH�0��M  è�X�Òø� �H¸ �¸��»�� ð�)¸ H�Õ�.(b) Ù���� I�ø: vbf , A��½(� ½(�°� g, �è� � (�¸�� )�Ó �0�( H� ¹���¸� �H�°� θ ��C��Õ�è� � �Ø��P��Æ (��»�� (�¸�»P� �I ¹�EÙ���� �� D �°H� ØßH�0��M  è� XÕ�.(
) �Ø� � Ø�Òø: �è� � �Ø��P��(Õ Ø û (�� �Ø� � ØÑ� �ø��H��½�I Øß�ÆX�� ¹�E H� A�E ���pH ÙQ�(!Õ vx H� vy � � XÕ�. �ý(��H g ��C��Õ ØPû �Ø� � Ø�Ò�ý �� B1 �°H� ØßH�0��M  è� XÕ�.(d) �Ø��P��(Õ �Ø� � ØÑ� )� Øß�ÆX�� ¹�E ���pH� �(�E ���*Ø(¹Õ�Õ ��� �, �	ø �Ø� � Ø�ÒøH�ø �I Øß�ÆX�� A�E ���pH� �Ø��X��Õ H� � H� �£ (Õ�Õ ���� �ØH%Ø�� H�Õ�. �Ø� � Ø�Òý)0� ��PÈ�(M ��¹(Õ�Õ ��� �ØH%Ø�� �H��, �è� � �Ø� � ØÑ�û# ¹�E �� B �°H� ØßH�0��M vx, vy H� g ��C��Õ  è�XÕ�.(e) !EBø: vx �ÆX��Õ �è� � !EBø ���ýð �H�� Ñ�¸ F C�8° è �MøYÕ �è� � ��(�¸Õ�Õ ��� A¸Õ�. �è� � !E�� �� �� L �°H�ØßH�0��M m, vx H� F ��C��Õ (Ë½ØÕ� H�Õ�.
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2. (a) ��PÈ�¸ Øß¹���� B�� ø��� HP H�I 07(È ��� H�M (audio os
illator) (S)ð�)¸ H�ùÕ Øß������� ���XÕ�� Ø¸ H X�s� ø�Òø� �(0È( ��¸.�ØÕ(� ��¹ Ø�� ��� H� Ø¸ � �HQÕ ¸è� IO��½øH HP )� 60 Hz�H 84 Hz �� ��PÈ�¸( � �Ó��¸ �Ó��� �(EÀ� Ñ�M8°� H��  �.Ø¸�% X�s� L1 �H�Øø°�? (��Õ¸ �0�È� ���� H� H�Õ�.)((�¸�� � Í(Ñ�� �ÆX� 300 m s−1 �Æ.)

(b) �(�½ X�s�� Ø¸ H, �I X�s� (�¡ Ñ�� �Ó��� �(EÀ� Ñ�M8°� HP���H�I )�. Ø¸�% X�s� ��*ø �°H� ��� H� 440 Hz ��PÈ�¸�H�HýØ��*ø�� E(��� Ø¸ »P�Ñ� ¸�(��A��¸H�� �. ��� H�Ø¸�% Ø»�U (�� )��0 *ø� �ø��H�¸H� �Ø� ��Õ 400 Hz ��PÈ�¸�-IÕ �½ Í(Ñ� 07(°� H��  �. Ø¸�% X�s� L2 KøM *�?((�¸�� � Í(Ñ�� �ÆX� 300 m s−1 �Æ.)
−→•••←−
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