SECTION A (30 marks)
Each question is followed by four option A, B, C and D. For each question, choose only one correct answer. Circle your answer on the answer sheet given.

1. Which of the following statements is true about chemistry?
A. Chemistry is a study of rocks
B. Chemistry is a study of matter
C. Chemistry is a study of living things
D. Chemistry is a study of natural forces and energy

2. Which of the following careers requires knowledge in chemistry?
I. Pharmacist			III. Chemist
II. Lawyer			IV Architect
A. I and II			C. I and III
B. II and IV			D. III and IV

3. What is the first step in scientific method?
A. Collecting data
B. Making inference
C. Making hypothesis
D. Making observation

4. Which of the following substances is made up of atoms?
A. Iron
B. Water
C. Nitrogen
D. Sodium Chloride

5. Which substance is an ionic compound?
A. Ethanol, C2H3OH
B. Sulphur dioxide, SO2
C. Magnesium oxide, MgO
D. Tetrachloromethane, CCl4

6. Which of the following processes, proved the kinetic theory of matter?
A. Diffusion
B. Respiration
C. Neutralisation
D. Photosynthesis

7. The diagram 1 shows the changes of states of matter
[image: ]Diagram 1
Which of the following is the process X?
A. Melting				C. Freezing
B. Boiling 				D. Condensation
8. The diagram 2 shows the particle arrangement of substance X at 1000C.
	[image: ]


Diagram 2
Which is the most probable melting and boiling points for X?
	
	Melting point/ 0C
	Boiling point/0C

	A
	-123
	-78

	B
	-17
	135

	C
	0
	78

	D
	111
	400



9. A sample of carbon dioxide gas is cooled. Which of the following is true about the velocity and the size of its particles?
	
	Velocity of the particles
	Size of the particles

	A
	Increases
	Decreases

	B
	Increases
	No change

	C
	Decreases
	Decreases

	D
	Decreases
	No change



10. Which of these substance will sublimate when heated?
A. Ice				C. Chlorine
B. Iodine				D. Sodium chloride

11. Diagram 3 shows the inter-conversion of water, steam and ice. In which conversion do H2O molecules lose speed? 
Steam
water
ice






Diagram 3

A. Ice  Water			C. Water  steam
B. Ice  steam			D. Steam  ice

12. Table 1 shows the melting points and boiling points of substance S, T, U, V, W
	Substance
	Melting point (0C)
	Boiling point (0C)

	S
	-182
	-162

	T
	-23
	77

	U
	-97
	65

	V
	41
	182

	W
	132
	290


Table 1
Which substance exists as a gas at room temperature?
A. S only					C. T and U only
B. S and T only				D. V and W only
13. Diagram 4 shows the heating curve of solid R
[image: ]Time (min)


Diagram 4
Which of the following statement is true?
A. The melting point of R is x
B. At L, substance R exists as liquid only
C. The process that occurs at O is freezing
D. At N, energy is used to break up the bond between particles.

14. Which of the following scientist discovered proton?
A. Neils Bohr			C. James Chadwick
B. J. J Thomson			D. Ernest Rutherford

15. Which of the following statements is true about atomic model proposed by Ernest Rutherford?
A. The electrons in an atom move in shells around the nucleus which contains proton
B. The atom was described as a sphere of positive charge embedded with electron
C. The nucleus of the atom contains proton and neutrons
D. The nucleus of the atom contains proton

16. What are the symbols of the elements of beryllium, boron, sodium and potassium?

	
	Beryllium
	Boron
	Sodium
	Potassium

	A
	B
	Br
	S
	P

	B
	Be
	B
	Na
	K

	C
	B
	Br
	Na
	P

	D
	Be
	B
	S
	K



17. Atom of carbon-16 has 6 electrons. How many neutrons does an atom carbon-16 contains?
A. 6			C.16
B. 10			D. 26

18. Atom X has a number of neutrons 12 and nucleon number 23 . Which of the following symbols is for atom X?
	A

	B


	C


	D







19. Diagram 5 shows the atomic representation of an atom

Diagram 5

Number 27 refers to
A. atomic number
B. nucleon number
C. number of proton
D. number of neutron

20. The information shows the sub-atomic particles of atom W
	Electron configuration 2.1
	Number of protons 3
	Number of neutrons 4
Which of the following diagrams shows an atom W
	A
3p+4n




	B  3p+4n







	C
3p+3e




	D   3p+3e




21. The following shows a standard representation of magnesium atom, Mg.

Which is the correct electron arrangement for magnesium?
A. 2.8.8.6				C. 2.8.8.2
B. 2.8.6				D. 2.8.2

22. The proton number of potassium atom is 19 and its molar mass is 39 gmol-1. What is relative atomic mass of sodium atom?
A. 19				C. 39
B. 20				D. 58

23. The relative formula mass hydrated X carbonate X2CO3.10H2O is 286. What is the relative atomic mass of element X?
[Relative atomic mass: H,1 ; C,12 ; O,16]
A. 23				C. 120
B. 46				D. 240

24. The mass of three atoms of element X is equal to the mass of four carbon atoms. X is not the actual   symbol of the element. What is the relative atomic mass of element X?
[Relative atomic mass: C,12]
A. 48				C. 16
B. 36				D. 12
25. Which of the following statements is true for one mol of a substance?
A. 1 mol of oxygen gas contain 6.02x1023 atoms
B. 1 mol of copper contains 6.02x1023 molecules
C. 1 mol of water contains the same number of atoms as in 12g of carbon-12 
D. 1 mol of carbon dioxide contains the same number of molecules as the number of atoms in 12g of carbon-12

26. The diagram 6 shows three balloons with hydrogen, nitrogen, and oxygen gas respectively.
[image: ]
Diagram 6
Arrange the gases in an ascending order of volume.
[Relative Atomic mass: H,1; N,14; O,16; 1 mol of gas occupies 24 dm3 at room temperature and pressure]
A. hydrogen, nitrogen, oxygen
B. hydrogen, oxygen, nitrogen
C. nitrogen, oxygen, hydrogen
D. oxygen, nitrogen, hydrogen

27. If the Avogadro number is represented by the letter x, what is the number of hydrogen gas particles, H2, with the molar volume of 24 dm3 mol-1 at room temperature and pressure? 
A. x				C. x2
B. 2x				D. 1/2x

28. The diagram 7 shows a water disposal site. The activity of microorganisms in the waste produce methane gas, CH4
[image: ]
Diagram 7
What is the mass of methane gas produced?
[ Relative atomic mass: H,1; C,12; 1 mol of gas occupies 24 dm3 at room temperature and pressure]
A. 12g				C. 21g
B. 16g				D. 27g





29. Which compound has the correct formula?
	
	Compound
	Formula

	A
	Barium nitrate
	Ba(NO3)2

	B
	Lead (II) oxide
	PbO2

	C
	Copper (II) oxide 
	Cu2O

	D
	Silver carbonate
	AgCO3



30. Which chemical equation is correctly balanced?
A. K  +  O2	 K2O
B. K  +  Cl2    KCl
C. Zn  +  HCl   ZnCl2  +  H2
D. Zn  +  H2SO4   ZnSO4  +  H2
	
ANSWER SHEET (OBJECTIVES QUESTION)

Nama: ………………………………………………………….. Class: …………………….

	1
	=   A   =    B    =    C    =    D   =
	16
	=   A   =    B    =    C    =    D   =

	2
	=   A   =    B    =    C    =    D   =
	17
	=   A   =    B    =    C    =    D   =

	3
	=   A   =    B    =    C    =    D   =
	18
	=   A   =    B    =    C    =    D   =

	4
	=   A   =    B    =    C    =    D   =
	19
	=   A   =    B    =    C    =    D   =

	5
	=   A   =    B    =    C    =    D   =
	20
	=   A   =    B    =    C    =    D   =

	6
	=   A   =    B    =    C    =    D   =
	21
	=   A   =    B    =    C    =    D   =

	7
	=   A   =    B    =    C    =    D   =
	22
	=   A   =    B    =    C    =    D   =

	8
	=   A   =    B    =    C    =    D   =
	23
	=   A   =    B    =    C    =    D   =	

	9
	=   A   =    B    =    C    =    D   =
	24
	=   A   =    B    =    C    =    D   =

	10
	=   A   =    B    =    C    =    D   =
	25
	=   A   =    B    =    C    =    D   =

	11
	=   A   =    B    =    C    =    D   =
	26
	=   A   =    B    =    C    =    D   =

	12
	=   A   =    B    =    C    =    D   =
	27
	=   A   =    B    =    C    =    D   =

	13
	=   A   =    B    =    C    =    D   =
	28
	=   A   =    B    =    C    =    D   =

	14
	=   A   =    B    =    C    =    D   =
	29
	=   A   =    B    =    C    =    D   =

	15
	=   A   =    B    =    C    =    D   =
	30
	=   A   =    B    =    C    =    D   =













STRUCTURED QUESTIONS
Section B (15 marks)
Answer all the questions in the space provided.

1.  (a) Diagram 2.1 shows the atomic structure for two isotopes of carbon atoms
[image: ]
Diagram 2.1 
i. What is meant by isotopes? [1M]
__________________________________________________________________________________________________________________________________________

ii. Name the positively charged subatomic particles found in the nucleus of an atom. [1M]
_____________________________________________________________________

iii. What is the relative mass of the particles in (ii)? [1M]
_____________________________________________________________________

iv. Name the subatomic particles which is neutral. [1M]
_____________________________________________________________________
[image: ]
v. Write the symbol of one carbon isotopes above in the form of           . [2M]
_____________________________________________________________________

2. Diagram 3.1 shows a syringe filled with carbon dioxide gas, CO2 at room temperature and pressure.
[image: ]
Diagram 3.1

[Relative atomic mass: C=12, O=16, Molar volume = 24 dm3mol-1 at room temperature and pressure]
(a) Calculate the number of moles of carbon dioxide gas in the syringe. [1M]





(b) Calculate
(i) The number of carbon dioxide molecules in the syringe. [1M]
[Avogadro constant = 6.02 x 1023 mol-1


(ii) The number of atoms in the syringe [1M]
[Avogadro constant = 6.02 x 1023 mol-1]





(c) Diagram 3.2 shows 25g of calcium carbonate, CaCO3
[Relative atomic mass: C=12, O=16, Ca=40]

[image: ]
Diagram 3.2
Calculate 
(i) The relative formula mass of calcium carbonate [1M]





(ii) The number of moles of calcium carbonate [1M]





(iii) The percentage of oxygen by mass in calcium carbonate [1M]






(iv) The empirical formula of a compound is CH2. If the relative molecular mass of the compound is 84, what is its molecular formula? [3M]
[Relative atomic mass: H=1, C=12]












Section C (15 marks)
Answer all the questions in the space provided

	[image: ]

Step 1: Crucible and lid are weighed
	[image: ]

Step 2: Crucible, lid and magnesium ribbon are weighed.
	[image: ]
Step 3: magnesium ribbon is heated until the reaction is complete
	[image: ]
Step 4: Crucible, lid and magnesium oxide are weighed when cooled.




(a) Complete the following table by stating the observations and related inferences in the experiment.
	Observation
	Inference

	i. ____________________________________
  _____________________________________
  _____________________________________

	i. ____________________________________
  _____________________________________
  _____________________________________


	ii ____________________________________
  _____________________________________
  _____________________________________

	ii. ____________________________________
  _____________________________________
  _____________________________________



4 marks

(b) Record the reading to two decimal places for:
The mass of crucible and lid 				: __________ g
The mass of crucible, lid and magnesium ribbon		: __________ g
The mass of crucible, lid and magnesium oxide		: __________ g
3 marks

(c) (i) What is the mass of magnesium that has been used?


1 mark
(ii) What is the mass of oxygen which reacted with magnesium?



1 mark
(iii) Determine the empirical formula of magnesium oxide
       [ Relative atomic mass M,24; O, 16]




3 marks

(d) The students want to determine the empirical formula of copper(II) oxide. He used the steps and set-up of the apparatus as the experiment before. Predict whether the empirical formula of copper (II) oxide can be determined. Explain your answer
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3 marks 
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