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6HFWLRQ�%��$QVZHU�$//�TXHVWLRQV��  
 
�� James wants to cook Chinese steamed egg for dinner. He first mixes 3 eggs �each of mass 60 g� and 

270 g of water�in a ceramic bowl��DOO at room temperature (25 °C). Then he covers the bowl with a lid 

and puts the bowl into a steamer. The total mass of the bowl and the lid is 250 g. 

 
)LJXUH���� 

7KH�VWHDPHU�ERLOV�ZDWHU�DQG�SURGXFHV�VWHDP�WR�KHDW�XS�WKH�HJJ�PL[WXUH�IURP�URRP�WHPSHUDWXUH�WR�  

�� �&�DW�ZKLFK�WKH�HJJ�PL[WXUH�LV�FRRNHG� 

 �D� Find the energy required to cook the egg mixture in this process��  � � � � � � � � � � � � ���PDUNV� 

Given:    

specific heat capacity of the egg mixture = 2500 J kgí1 °Cí1  

specific heat capacity of the ceramic bowl�DQG�WKH�OLG = 840 J kgí1 °Cí1  

    

    

    

 �E� Briefly explain the function of steam in the cooking process.                 (2 marks) 

    

    

    

 �F� There is some water boiling in the steamer before James puts the egg mixture into the steamer. 

  �L� If the power of the steamer is 1550 W, estimate the minimum time required to cook the 

dish.                                                            (2 marks) 

    

    

    

    

    



Ͳ�ϯ�Ͳ 
 

  �LL� Owing to heat loss, the actual cooking time is much longer than the value calculated in 

(c)(i). Briefly describe the main reason that heat is lost to the surrounding.     (1 mark) 

    

    

    

 �G� 7KH� KHDW� FDSDFLW\� RI� D� PHWDO� ERZO� LV� DSSUR[LPDWHO\� WKH� VDPH� DV� WKDW� RI� WKH� FHUDPLF� ERZO��

+RZHYHU�� WKH� FRRNLQJ� WLPH� FDQ� EH�PXFK� VKRUWHQHG� LI� -DPHV� XVHV� D�PHWDO� ERZO� LQVWHDG� RI� D�

FHUDPLF�ERZO��:K\" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUN� 

    

    

    

�� Brian is going to study the relationship between gas pressure and gas temperature under fixed volume 

using the set-up below. Before heating, the water bath is at room temperature 25 °C. The air inside the 

flask has a pressure of 1.0 × 105 Pa (atmospheric pressure).  

 
%ULDQ�KHDWV�XS�WKH�ZDWHU�JHQWO\��)RU�HYHU\����&��KH�VWRSV�KHDWLQJ�WKH�ZDWHU�DQG�VWLUV�WKH�ZDWHU�ZHOO�

EHIRUH�WDNLQJ�UHDGLQJV� 

 �D� :KDW�LV�WKH�H[SHFWHG�JDV�SUHVVXUH�ZKHQ�WKH�WHPSHUDWXUH�RI�JDV�LV�����&"� � � � � � � � � � � ���PDUNV� 

    

    

    

    

 

 



Ͳ�ϰ�Ͳ 
 

 �E� %ULDQ�ILQGV�WKDW�WKH�UHFRUGHG�JDV�SUHVVXUH�DW�����&�LV�VOLJKWO\�ORZHU�WKDQ�WKDW�FDOFXODWHG�LQ��D���

7KH�IROORZLQJ�LV�KLV�VXJJHVWLRQ� 

³7KH�YROXPH�LQVLGH�WKH�UXEEHU�WXELQJ�LV�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKH�H[SHULPHQW��7KLV�PDNHV�

WKH� WRWDO� JDV�YROXPH� ODUJHU� WKDQ� H[SHFWHG�� DQG� WKXV� WKH� ILQDO� JDV�SUHVVXUH� LV� ORZHU� WKDQ� WKDW�

FDOFXODWHG�LQ��D��´ 

'R�\RX�DJUHH�ZLWK�KLP"�&RPPHQW�RQ�KLV�VXJJHVWLRQ��$OVR��JLYH�DQ�H[SODQDWLRQ�IRU�WKH�ORZHU�

JDV�SUHVVXUH�PHDVXUHG�LI�\RX�GR�QRW�DJUHH�ZLWK�%ULDQ� � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

    

    

    

 �F� 7KH�UHVXOWV�REWDLQHG�DUH�SORWWHG�LQ�WKH�JUDSK�EHORZ� 

 
)LJXUH���� 

  �L� 8VLQJ�NLQHWLF�WKHRU\��EULHIO\�H[SODLQ�ZK\�WKH�JDV�SUHVVXUH�LQFUHDVHV�DV�WKH�WHPSHUDWXUH�

LQFUHDVHV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

  �LL� ,Q�)LJXUH������ VNHWFK�D�QHZ�JUDSK� LI� D� ODUJHU� IODVN� FRQWDLQLQJ� WKH� VDPH�QXPEHU�RI� DLU�

PROHFXOHV�LV�XVHG� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUN� 

    



Ͳ�ϱ�Ͳ 
 

�� )LJXUH����� VKRZV� WKH�VWURNH�F\FOH�RI�D�EUHDVW�VWURNH�VZLPPHU�DQG�KRZ�KLV�YHORFLW\� LQ� WKH� IRUZDUG�

GLUHFWLRQ�Y�YDULHV�ZLWK�WLPH�W�GXULQJ�RQH�VWURNH�F\FOH� 

 
)LJXUH���� 

 �D� (VWLPDWH�IURP�WKH�JUDSK�WKH�DYHUDJH�DFFHOHUDWLRQ�RI�WKH�VZLPPHU�GXULQJ�WKH�µNLFN¶�SDUW�RI�WKH�

F\FOH��W� �����V�WR�����V���  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

 �E� ,I�WKH�VZLPPHU�KDV�D�PDVV�RI����NJ�DQG�WKH�DYHUDJH�ZDWHU�UHVLVWDQFH�LV����1�GXULQJ�WKH�NLFN��

ZKDW�LV�WKH�PDJQLWXGH�DQG�GLUHFWLRQ�RI�WKH�DYHUDJH�IRUFH�WKDW�KLV�OHJV�H[HUW�RQ�WKH�ZDWHU�GXULQJ�

WKH�NLFN" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

 �F� *LYH�21(�UHDVRQ�ZK\�WKH�VZLPPHU�VORZV�GRZQ�VLJQLILFDQWO\�IURP�����V�WR�����V� � ���PDUN� 
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�� &UDWHUV�FDQ�EH�IRXQG�RQ�WKH�VXUIDFH�RI�WKH�0RRQ��)LJ�������7KH\�DUH�IRUPHG�E\�PHWHRUV�KLWWLQJ�WKH�

0RRQ¶V�VXUIDFH� 

  
)LJXUH�����  

�3KRWR�FUHGLW��1$6$�*RGGDUG�$UL]RQD�6WDWH�8QLYHUVLW\� 

)LJXUH���� 

7RP�VLPXODWHV�WKH�IRUPDWLRQ�RI�FUDWHUV�E\�GURSSLQJ�D�PDUEOH�LQWR�D�WUD\�RI�VDQG��)LJXUH�������+H�GURSV�

WKH�PDUEOH�IURP�GLIIHUHQW�KHLJKWV�K�DQG�PHDVXUHV�WKH�GLDPHWHU�G�RI�HDFK�FUDWHU�WKDW�LV�IRUPHG��)LJXUH�

����VKRZV�WKH�UHVXOW�RI�WKH�VLPXODWLRQ� 

 
)LJXUH���� 

 �D� ,Q�)LJXUH������GUDZ�D�VXLWDEOH�OLQH�DFFRUGLQJ�WR�WKH�SRLQWV�DQG�HVWLPDWH�WKH�GLDPHWHU�RI�WKH�FUDWHU� �

IRUPHG�ZKHQ�WKH�PDUEOH�LV�GURSSHG�IURP�D�KHLJKW�RI����FP�� � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

'LDPHWHU�RI�FUDWHU� �BBBBBBBBBBBBB 
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 �E� 7RP�WKHQ�ZDQWV�WR�VLPXODWH�KRZ�WKH�PDVV�RI�PHWHRUV�DIIHFWV�WKH�VL]H�RI�FUDWHUV��'HVFULEH�WKH�

SURFHGXUH�RI�WKH�LQYHVWLJDWLRQ��6WDWH�D�SUHFDXWLRQ�7RP�VKRXOG�FDUU\�RXW�LQ�RUGHU�WR�JHW�D�PRUH�

DFFXUDWH�UHVXOW�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

    

    

    

    

    

 �F� 7RP�GURSV�D�PDUEOH�RI�PDVV����J�IURP�D�KHLJKW�RI����FP��7KH�FUDWHU�IRUPHG�KDV�D�GHSWK�RI�  

��FP��(VWLPDWH�WKH�DYHUDJH�UHVLVWLYH�IRUFH�DFWLQJ�RQ�WKH�PDUEOH�E\�WKH�VDQG� � � � � ���PDUNV� 

    

    

    

    

 �G� *LYHQ� PDVV�RI�WKH�0RRQ� ������u������NJ 

 � � � � UDGLXV�RI�WKH�0RRQ� ������u�����P 

  �L� )LQG�WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�RQ�WKH�VXUIDFH�RI�WKH�0RRQ� � � � � � � � � � � � ���PDUNV� 

    

    

    

    

  �LL� ,I�WKH�VLPXODWLRQV�ZHUH�GRQH�RQ�WKH�0RRQ�LQVWHDG�RI�WKH�(DUWK��GHVFULEH�DQ\�FKDQJH�LQ�WKH�

NLQHWLF�HQHUJ\�RI�WKH�PDUEOHV�ZKHQ�WKH\�KLW�WKH�VDQG� � � � � � � � � � � � � � � � � � � � � ���PDUN� 

    



Ͳ�ϴ�Ͳ 
 

�� 7ZR�QHLJKERXUV��7LP�DQG�6DOO\��DUH�ERWK�IRRWEDOO�IDQV�OLYLQJ�LQ�+RQJ�.RQJ��$W�RQH�QLJKW��WKH\�ZDWFK�

DQ�RQ�OLYH�(QJODQG�IRRWEDOO�PDWFK�RQ�WHOHYLVLRQ�DW�KRPH��7KH�EURDGFDVWLQJ�VLJQDO�LV�WUDQVPLWWHG�IURP�

/RQGRQ�WR�+RQJ�.RQJ�WKURXJK�HLWKHU�D�JHRVWDWLRQDU\�VDWHOOLWH�RU�RSWLFDO�ILEUH�FDEOHV�DV�VKRZQ�LQ�  

)LJXUH����� 

 
)LJXUH���� 

 �D� 7LP�UHFHLYHV�WKH�EURDGFDVWLQJ�VLJQDO�WKURXJK�WKH�JHRVWDWLRQDU\�VDWHOOLWH��7KH�EURDGFDVW�FHQWUH�LQ�

/RQGRQ�HPLWV�VLJQDO�LQ�WKH�IRUP�RI�HOHFWURPDJQHWLF�ZDYH�ZLWK�IUHTXHQF\������*+]��7KH�VLJQDO�

LV�WUDQVPLWWHG�WR�WKH�VDWHOOLWH�WKURXJK�D�GLVWDQFH�RI��������NP��DQG�WKH�VDWHOOLWH�UHIOHFWV�WKH�VLJQDO�

WR�7LP¶V�UHFHLYHU�LQ�+RQJ�.RQJ�WKURXJK�WKH�VDPH�GLVWDQFH��������NP� 

  �L� 7KH�JHRVWDWLRQDU\�VDWHOOLWH�RUELWV�DURXQG�WKH�(DUWK�ZLWK�D�SHULRG�RI����KRXUV�DERYH�WKH�

(DUWK¶V� HTXDWRU�� (VWLPDWH� WKH� KHLJKW� RI� WKH� JHRVWDWLRQDU\� VDWHOOLWH� DERYH� WKH� (DUWK¶V�

VXUIDFH� 

*LYHQ��UDGLXV�RI�WKH�(DUWK� ������NP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

  �LL� :KDW�NLQG�RI�HOHFWURPDJQHWLF�ZDYH�LV�WKH�EURDGFDVWLQJ�VLJQDO" � � � � � � � � � � � � ���PDUN� 

    

  �LLL� +RZ� ORQJ� GRHV� LW� WDNH� IRU� WKH� EURDGFDVWLQJ� VLJQDO� WR� WUDQVPLW� IURP� /RQGRQ� WR�7LP¶V�

UHFHLYHU�LQ�+RQJ�.RQJ"  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUN� 

    

    

    

    



Ͳ�ϵ�Ͳ 
 

  �LY� 7LP¶V� VRQ� WKLQNV� WKDW� KLJK� IUHTXHQF\�XOWUDVRXQG� FDQ� DOVR� EH� XVHG� IRU� WUDQVPLWWLQJ� WKH�

EURDGFDVWLQJ� VLJQDO� IURP� /RQGRQ� WR� +RQJ� .RQJ� WKURXJK� WKH� JHRVWDWLRQDU\� VDWHOOLWH��

&RPPHQW�RQ�KLV�LGHD� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

 �E� 6DOO\�UHFHLYHV�WKH�EURDGFDVWLQJ�VLJQDO�WKURXJK�RSWLFDO�ILEUH�FDEOHV��7KH�EURDGFDVWLQJ�VLJQDO�LV�

WUDQVPLWWHG�LQ�WKH�IRUP�RI�OLJKW�WKURXJK�XQGHUJURXQG�RSWLFDO�ILEUHV�ZKLFK�FRQQHFWV�/RQGRQ�DQG�

+RQJ�.RQJ��7KH�WRWDO�OHQJWK�DQG�WKH�UHIUDFWLYH�LQGH[�RI�WKH�RSWLFDO�ILEUHV�DUH��������NP�DQG�����

UHVSHFWLYHO\� 

  �L� :KDW�LV�WKH�SKHQRPHQRQ�LQYROYHG�WKDW�DOORZV�OLJKW�VLJQDO�WR�WUDYHO�LQ�WKH�RSWLFDO�ILEUHV"

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUN� 

    

    

    

  �LL� $�JRDO�LV�VFRUHG�LQ�WKH�IRRWEDOO�PDWFK��'HWHUPLQH�ZKR��7LP�RU�6DOO\��ZRXOG�EH�PRUH�OLNHO\�

WR�ZDWFK�WKH�JRDO�ILUVW�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � ���PDUNV� 
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�� 7ZR�YLEUDWRUV��6��DQG�6���DUH�VHW�XS�LQ�D�ULSSOH�WDQN�WR�GHPRQVWUDWH�LQWHUIHUHQFH��7KH\�YLEUDWH�LQ�SKDVH�

WR�SURGXFH�WZR�FLUFXODU�ZDWHU�ZDYHV�RI�ZDYHOHQJWK����FP��)LJXUH�����VKRZV�WKH�ZDYH�SDWWHUQ�SURGXFHG�

DW�WLPH�W� �W���  

 
Figure 6.1 

 �D� �L� -�LV�D�SRLQW�RQ�WKH�OLQH�MRLQLQJ�6��DQG�6��DV�VKRZQ��:KDW�NLQG�RI�LQWHUIHUHQFH�RFFXUV�DW�-"�

([SODLQ�\RXU�DQVZHU�EULHIO\�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

  �LL� 7KH�ZDWHU�OHYHO�EHWZHHQ�.�DQG�/�DW�W� �W��LV�VKRZQ�LQ�)LJXUH����� 

 
Figure 6.2 

��� $�VWXGHQW�FRPPHQWV�WKDW�WKH�ZDWHU�OHYHO�EHWZHHQ�.�DQG�/�UHPDLQV�IODW�DOO�WKH�WLPH� 

� � � � 'R�\RX�DJUHH"�([SODLQ�EULHIO\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV��  

    

    

    

    

   
��� ,Q�)LJXUH������VNHWFK�WKH�ZDWHU�OHYHO�EHWZHHQ�.�DQG�/�DW�

4
Tt  ZKHUH�7�LV�WKH�SHULRG�

RI�WKH�ZDWHU�ZDYHV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    



Ͳ�ϭϭ�Ͳ 
 

 �E� �L� $QRWKHU�VWXGHQW�VXJJHVWV�WKDW��E\�UHSODFLQJ�WKH�WZR�YLEUDWRUV�ZLWK�WZR�OLJKW�VRXUFHV�DQG�

SODFLQJ�D�VFUHHQ�LQ�IURQW�RI�WKH�VRXUFHV��DQ� LQWHUIHUHQFH�SDWWHUQ�FDQ�EH�REVHUYHG�RQ�WKH�

VFUHHQ��'R�\RX�DJUHH"�([SODLQ�\RXU�DQVZHU�EULHIO\� � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

  �LL� $Q�LQWHUIHUHQFH�SDWWHUQ�LV�SURGXFHG�ZLWK�D�GRXEOH�VOLW�DQG�D�SRLQW�OLJKW�VRXUFH�RI�IUHTXHQF\�

����î������+]��7KH�IULQJH�VHSDUDWLRQ�LV�����PP��:KHQ�WKH�ZKROH�VHW�XS�LV�SXW�LQWR�D�OLTXLG��

WKH�IULQJH�VHSDUDWLRQ�EHFRPHV�����PP��(VWLPDWH�WKH�UHIUDFWLYH�LQGH[�RI�WKH�OLTXLG�  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���PDUNV� 

    

    

    

    

    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ͳ�ϭϮ�Ͳ 
 

�� 5HDG�WKH�IROORZLQJ�DUWLFOH�DQG�DQVZHU�WKH�TXHVWLRQV�WKDW�IROORZ� 

�E��&ŝŶŐĞƌƉƌŝŶƚŝŶŐ 
 

�ůŵŽƐƚ�ĞǀĞƌǇ�ĐĞůů�ŝŶ�ŽƵƌ�ďŽĚǇ�ĐŽŶƚĂŝŶƐ��E�͘�:ƵƐƚ�ůŝŬĞ�ŽƵƌ�ĨŝŶŐĞƌƉƌŝŶƚ͕��E��ŝƐ�ƐŽŵĞƚŚŝŶŐ�ǁĞ�ĂƌĞ�
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