
Matter and Energy Review Packet Answer Key 

 

1. D. 37°C converts to 310 K, which is the highest temperature because this sample has the highest average 

kinetic energy. Temperature is a measure of the average kinetic energy of a substance. 

2.  D. 

3. A. Q=mHf Q= (29.95 g)(334 J/g)= 10,003.3 J  1.0 x 104 J 

4. C.  

5. B. Sand is insoluble in water and remains a solid that can be removed by a filter from the liquid water which 

passes through the filter. 

6. D. A chemical change requires the atoms of the sample of matter to become rearranged and form a new 

substance. 

7. D. A compound contains two or more different elements chemically combined. NH4
+ is an ion and cannot be 

considered a compound because compounds have no charge. 

8. C. 

9. A. 

10. C. 

11. A. Bubbling indicates the production of a gas which is an indicator of a chemical change. 

12. B. An exothermic phase change is one in which heat energy is released and the molecules move closer 

together. 

13. C. An endothermic phase change is one in which heat energy is absorbed and the molecules move closer 

together. 

14. C. Thermal energy is heat which will always flow from a substance with a higher average kinetic energy to 

a lower average kinetic energy until thermal equilibrium is reached. 

15. A. Heat will always flow from an object with a higher temperature to an object with a lower temperature. 

16. C. Temperature is a measure of the average kinetic energy of a substance. 

17. D. K= °C + 273  K= -24+273= 249K 

18. D. Gases will fill any container uniformly because they have no definite shape and no definite volume. 

19. B. Melting is an endothermic phase change, therefore the potential energy increases. 

20. B. 

21. B. Q=mHf  Q= (35.0 g)(334 J/g)= 11,690  J 

22. B. Exothermic phase changes result in the loss of energy and as PE decreases the molecules move closer 

together. 

23. B. The segments where temperature is constant mean the average kinetic energy is constant. 

24. C. The temperature is increasing because it measures the increase in average kinetic energy. 

25. The energy flows from the students hand into the test tube. 

26. 1250 J      Q=mcΔT  Q= (25.0 g)(4.18 J/g°C)(12.0°C) 

 Q= solve      q= 1254J= 1250 J; rounded for 3 s.f. 

 m= 25.0 g 

 c= 4.18 J/g°C 

 ΔT= Tf-Ti= 36.0-24.0= 12.0°C 

27. 50°C The line of constant temperature is where freezing occurs. 

28. The average kinetic energy of the particles between minute 2 and minute 6 are remaining 

constant. 

29. 8350J       Q=mHf  Q= (25.0g)(334 J/g) 

  Q= solve 

  m= 25.0 g 

  Hf= 334 J/g 
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30. a. BC b. 44°C ±1 c. Point A d. Solidification/freezing 

31. Segment AB 

32. Segment DE is longer than Segment BC, indicating it requires more heat energy to vaporize 1g 

of the substance than to melt 1g of the substance. 

33.  

 

 

 

 

 

34. D. 

35.  

Quantity Measured Data (units are given) 

Mass of copper 50.0 g 

Temperature of hot copper 100.0°C 

Mass of H2O in calorimeter 100.0 g 

Initial temperature of H2O in calorimeter 23.2 °C 

Final temperature of H2O and copper 26.3 °C 

 

36. The temperature of the water in the calorimeter increases because it absorbs heat energy from 

the hot copper that was at a higher temperature. 

37. Q= mcΔT  Q= (100.0 g)(4.18 J/g°C)(3.1°C) OR Q= (100.0)(4.18)(3.1) 

38.          39. 53°C 

         40. Q=mHf  Q= (7.50 g)(122 J/g) 

   Q= 915 J 

 


