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Dept of Chemistry, HKUST 

 Chemical Structure and Properties 

 Organic Chemistry 

 Chemical Reaction and Energy 

 Rate of reaction 

 Chemical Equilibrium 



Dept of Chemistry, HKUST 

 10 Questions for each topics with full explanation  

 English and Chinese versions available 

 Questions are designed base on 

1. Past examiners’ report at HKALE 

2. Misconception from undergraduate students 
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 Try-out lessons for 3 Schools, with 2 topics 

School A School B School C 

Chemical Structure and 
Properties 

 

Organic Chemistry 
 

  
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English Class (9 students) Chinese Class (19 students) 

5 (55%) 12 (63%) 

4 (44%) 12 (63%) 

1 (11%) 0 (0%) 

6 (66%) 16 (84%) 

5 (55%) 17 (89%) 

              *5 questions are the same for the 2 classes 
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School B (30 students) School C (24 students) 

10 (33%) 10 (42%) 

8 (27%) 9 (38%) 

18 (60%) 4 (17%) 

6 (20%) 6 (25%) 

12 (40%) 4 (17%) 

10 (33%) 18 (75%) 

*6 questions are different for schools 
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The identity of an element is determined by the 
number of its  

      A. total electrons 

      B. outermost shell electrons 

      C. protons 

      D. neutrons 

      E. isotope 
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 (A) The difference in total number of electrons and protons determine 
the charge of the ion (e.g. ion with 11 p+ & 10 e-  Na+).                            
電子和質子的總數差異確定離子的電荷（例如: 鈉離子: 11 p+ & 10 e- 
 Na+） 
 

 (B) Outermost shell electrons determine the chemical properties of 
that element (i.e. willingness to donate or accept electrons)                  
最外層殼電子數目確定該元素的化學特性(即願意捐出或接受電子
的程度) 
 

 (C) Elements in Periodic Table is arranged according to the Atomic 
Number, which is equivalent to the number of protons in the nucleus.
元素在元素週期表中的次序，是根據原子核中的質子數被編排成。 
 

 (D) Number of neutrons determines the isotopes of the same element.
中子的數量用來區分同一元素的同位素 
 

 (E) Number of isotopes is not the way to differentiate different 
elements.                                                                                                                      
同位素的數量不是用來區分不同的元素。 
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Comparing the elements in the second period of the Periodic Table, from 
lithium to fluorine, which of the following statements is/are correct? 
(1) They show a gradual change from having metallic property to having 
non-metallic property. 
(2) They show a gradual increase in the number of electron shells in their 
atoms. 
(3) They show a gradual decrease in melting point. 
      A. (1) only 
      B. (2) only 
      C. (1) and (3) only 
      D. (2) and (3) only 
      E. All of the above 



Dept of Chemistry, HKUST 

Comparing the elements in the second period of the Periodic Table, from 
lithium to fluorine, which of the following statements is/are correct? 
(1) They show a gradual change from having metallic property to having 
non-metallic property. 
(2) They show a gradual increase in the number of electron shells in their 
atoms. 
(3) They show a gradual decrease in melting point. 
      A. (1) only 
      B. (2) only 
      C. (1) and (3) only 
      D. (2) and (3) only 
      E. All of the above 

Ans: (1) Li & Be (metal); B, C, N, O & F (non-metal) 
          (2) they are having same number of electron shell. Li-2,1; F-2,7. 
          (3) m.p.: Li(180C); Be(1287C); B(2075C); C(3825C); N(-210C);    
 O(-218C); F(-219C) 
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An organic compound has the following structure:   
 
 
 
 
 
 
Which of the following is the systematic name of the this compound?  
      A. 4,5-dimethylpentanal  
      B. 1,2-dimethylpentanal  
      C. 3,4-dimethylbutanal  
      D. 1,2-dimethylbutanal  
      E. 4-methylhexanal  
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Students’ statistics 
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  (A) electrons 

  (B) outmost shell electrons 

  (C) protons 

  (D) neutrons 

  (E) isotopes  
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  (A) electrons 

  (B) outmost shell e- 

  (C) protons 

  (D) neutrons 

  (E) isotopes  
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1st vote 
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2nd vote  



Tryout lessons in local  
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Immediately knowing students’ 
learning progress 

Immediate correction of 
students’ misconception 
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Quest. Characteristics  School A School B School C 

11 Teacher more 
clear about 
student 
progress 

91.6% 73.7% 51.7% 

13 Individual 
student knows 
student 
progress  

91.6% 84.2% 74.2% 
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Encourage participation - esp. 
passive students 

Synchronized discussion 
(managing diversity) 

Immediately knowing the level of 
participation  
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Quest Characteristics  School A School B School C 

3,6,8 Improve 
motivation and 
engagement 

70-80% >70% 70-90% 

4 Improve  
attention  

87.5% 68.4% 77.4% 
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Longer time for serious 
thinking 

Clarifying concepts (by 
knowing others’ thinking 
process) 
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Quest. Characteristics  School A School B School C 

10 Thinking more 
seriously 

95.8% 84.2% 77.5% 

12 Help to clarify 
concept 

91.7% 79.0% 74.2% 
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Other observations 
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