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1 HOUR

PHYSICAL SCIENCE CONTROL TEST
MA, CO, IC                                                                                                         TOTAL = 60
GRADE 12

_________________________________________________________________________________

Instructions 

· The question paper consists of 7 questions.
· Answer all the questions.
· Answer section A on the answer sheet provided.
· Answer section B on folio and answer each question on a new side of a page.

· A non-programmable calculator may be used.
· Number the answers correctly according to the numbering system used.
· A data sheet will be provided for your use.

___________________________________________________________________________

SECTION A

- Answer on the answer sheet -

QUESTION 1: One-word questions

1.1
The process in which an electrical current breaks up a chemical compound.
(1) 

1.2 The type of pattern that forms when red light passes through a double slit.

(1)

1.3 The process that refers to an increase in chemical nutrients in an ecosystem.
(1)














[3]

QUESTION 2: Multiple choice

Each question has only ONE correct answer. Choose the answer and make a cross (X) in the block (A–D) next to the question number (2.1 – 2.6) on the attached ANSWER SHEET.

2.1
An electrochemical cell is formed by using the following half-reactions:
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                   Ni2+   +   2e-          Ni     
EΘ  =  -0,25 V

                   Fe2+   +   2e-         Fe
EΘ = -0,44 V

The reducing agent in the cell is:

A.
Fe




B.
Fe2+
C.
Ni2+




D.
Ni




(2)
2.2
Which ONE of the following statements about the extraction of aluminium is TRUE?
A.
The ore of aluminium oxide is called cryolite
B.
When the cell is in operation, aluminium forms at the anode
C.
Aluminium oxide is dissolved in cryolite
D.
When the cell is in operation, carbon dioxide gas forms at the cathode 
(2)
2.3
The pressure versus time graph below represents a sound wave in air emitted by a stationary source
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Which ONE of the following graphs best represents the sound wave, as observed by a stationary observer, if the source is moving away from the observer? 
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(2)
2.4
Which of the following statements are true with regards to EMISSION spectra?

i.
A continuous spectrum with certain frequencies missing.


ii.
Is characteristic of a specific element. 


iii.
Forms as a result of passing a large current through a gas discharge tube.


iv.
Forms a spectrum of very narrow bright lines


A.
i, ii, iii




B.
i, ii only


C.
ii, iii, iv




D.
iii, iv only













(2)

2.5
A bag of fertiliser marked 2:3:2 (28) tells us that nitrogen, phosphorus and potassium are present 

A. In the ratio of 2% : 3% : 2% of the mass of 28 units of fertiliser in the bag

B. In the ratio of 8% : 12% : 8% of the total mass of fertiliser in the bag.
C. In the ratio of 28,5% : 43% : 28,5% of the total mass of fertiliser in the bag.


D. In the ratio of 2% : 3% : 2% of the total mass of fertiliser in the bag.

 (2)
2.6
If a 100 A·h battery is discharged at 50 A (instead of 5 A), the capacity, at room temperature, will be

A. lower than expected and the battery will run out just before the expected 20 hours.
B. lower than expected and the battery will run out before the expected 2 hours.

C. higher than expected and the battery will not run out before the expected 20 hours.
D. higher than expected and the battery will not run out before the expected 2 hours.












(2)
[ 6 x 2 = 12 ]
SUB – TOTAL: 15
SECTION B

- Answer all questions on folio paper -

QUESTION 3:  
3.1
Test tube A contains pieces of Cu in a Zn(N03)2 solution. 

Test tube B contains pieces of Zn in a Cu(N03)2 solution.




           A
                     B


3.1.1 
Explain, referring to the relative strength of the oxidising and reducing agents, 

why a reaction 
takes place in test tube B but not in A.




(3)

3.1.2
Write down the name of the oxidising agent in test tube B.



(1)

3.1.3 
Write down a balanced nett ionic equation for the reaction in test tube B.

(2)

3.2
A group of learners set up an electrochemical cell using lead and copper half cells.

3.2.1
Write down the reduction half-reaction that will take place in this cell.

(2)

3.2.2 
A 2V bulb is connected to the cell. Will the bulb light up? Justify your answer 

with a calculation. 









(5)

3.2.3 
A voltmeter is now connected to the cell instead of the bulb.  It is observed that 

after a while the reading on the voltmeter drops to zero. We say the cell is 'flat' or 'dead'.


Explain this observation in terms of the 
concentrations of the solutions in the cell.









(2)
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QUESTION 4
	The relationship between the degree of diffraction of light and the wavelength of light is investigated. Two monochromatic light sources produce light waves of unknown wavelength that pass through a single slit at a fixed distance from a screen.  The angles at which the first minimum (α) and the second minimum (β) occur are measured.







    







	The experiment is repeated using the two different light sources and a slit of fixed width equal to 5x10-5m.  

The results obtained from the two experiments are represented in the table below.


	
	ANGLE 

OF 1ST MINIMUM (α)
	ANGLE 

OF 2ND MINIMUM (β)

	Light source 1
	10°
	20°

	Light source 2
	5°
	10°


4.1
For this investigation, name the following…
4.1.1
Dependent variable
.








(1)

4.1.2
Independent variable.








(1)
4.2
Which light source produces light of a longer wavelength? 

Briefly explain your answer.







(2)
4.3
Use the data in the table to calculate the wavelength of the light produced by the SECOND light source.








(4)
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QUESTION 5

The sketch below shows the components of a photocell used in a camera light meter.
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The photocell consists of a caesium cathode with a small work function equal to 1x10-20J. When monochromatic red light of wavelength 300nm strikes the cathode in the photocell, the light meter registers a small current.

5.1
What is the name given to the phenomenon described above?


(1)

5.2
Calculate the speed of the electrons emitted from the metal by the incident photons













(6)
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QUESTION 6
The chloralkali (also called 'chlorine-caustic') industry is one of the largest electrochemical technologies in the world.  Chlorine is produced using three types of electrolytic cells.  The simplified diagram below shows a membrane cell.

6.1
What type of membrane cell is this: an anionic or a cationic?



(1)
6.2
What electrodes are used in this process?





(1)
6.3
At which electrode does reduction occur? Write only M or N.



(1)

6.4
Write down the equation for the half-reaction taking place at electrode N.

(2)

6.5
Name the gas at A and a use for another product in the above process. 
(not for gas B)









(2)
6.6
Name a disadvantage of another type of cell in which the cathode is a liquid.
(1)
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QUESTION 7
7.
About one third of the protein consumed by humans comes from fertilisers.  The flow diagram below shows processes that result in the production of fertilisers.



	

	















7.1
What is the process called in which nitrogen gas is obtained from air?

(1)
7.2
Write down the name for process A.



 


(1)
7.3
Write down the balanced chemical equation for the formation of the brown gas.
(1)

7.4
Write down the name of process B.






(1)
  

7.5
Write down the chemical formula of liquid E.





(1)
7.6
Write down the chemical formula of fertiliser C and the chemical name for D respectively.










(2)
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