

G.D.Goenka World School                       Holidays Homework (X)

SCIENCE DEPARTMENT
All Grade 10 students to practice past papers from 2012-2016 for all science subjects.
BIOLOGY
Theory (Core)
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(ii) In the space below draw a suitable table to record all the results of your experiment. [3]

















CHEMISTRY
1. Three of the halogens in Group VII are:
chlorine
bromine
iodine


(a) (i) How does their colour change down the Group?


……………………………………………………………………………………………………[1]

(ii) How does their physical state (solid, liquid or gas) change down the Group?


……………………………………………………………………………………………………[1]


(iii) Predict the colour and physical state of fluorine.


colour………………………………………………………………………………………………..


physical state……………………………………………………………………………………[2]


(b) Describe how you could distinguish between aqueous potassium bromide and 
     Aqueous potassium iodide.


test…………………………………………………………………………………………………


result with bromide………………………………………………………………………………


result with iodide……………………………………………………………………………… [3]


 (c) Traces of chlorine can be separated from bromine vapour by diffusion.
       Which gas would diffuse the faster and why?

………………………………………………………………………………………………………..

……………………………………………………………………………………………………[2]
											[Total: 9]
2.  Iron is a transition element.

(a) Which of the following statements about transition elements are correct?

Tick three boxes.


The metals are highly coloured e.g. yellow, green, blue.


The metals have low melting points.


Their compounds are highly coloured.


Their compounds are colourless.


The elements and their compounds are often used as catalysts.


They have more than one oxidation state.

													                                                                                                                                   [3]
(b) (i) In which Period in the Periodic Table is iron to be found?


…………………………………………………………………………………………………… [1]


(ii) Use the Periodic Table to work out the number of protons and the number of neutrons 
      in one atom  of  iron.


number of protons = ……………………………

number of neutrons =………………………………. [2]


(c) Iron is extracted in a blast furnace. The list below gives some of the substances used   
      or formed in the extraction.

	carbon monoxide 		coke 		iron ore 		limestone 		slag


(i) Which substance is a mineral containing largely calcium carbonate?


……………………………………………………………………………………………………[1]


(ii) Which substance is formed when impurities in the ore react with calcium oxide?


…………………………………………………………………………………………………… [1]


(iii) Which substance is also called hematite?

……………………………………………………………………………………………… [1]

(d) State two functions of the coke used in the blast furnace.

……………………………………………………………………………………………………..


………………………………………………………………………………………………… [2]


(e) Most of the iron is converted into mild steel or stainless steel. Give one use for each.


mild steel…………………………………………………………………………………………


stainless steel………………………………………………………………………………[2]

											[Total: 13]
3. (a) Four bottles were known to contain aqueous ammonia, dilute hydrochloric acid,   
      Sodium hydroxide solution and vinegar, which is dilute ethanoic acid. The bottles had
       lost their labels. The pH values of the four solutions were 1, 4, 10 and 13.
	 Complete the table.

	solution
	pH


	aqueous ammonia

	

	dilute hydrochloric acid

	

	sodium hydroxide solution

	

	Vinegar

	







                                                                                                                                            [2]

(b) The following apparatus was set up to investigate the electrical conductivity of dilute
      acids.

		[image: ]

Dilute sulphuric acid is a strong acid. If it was replaced by a weak acid, what two
differences in the observations would you expect to make?

……………………………………………………………………………………………………..


…………………………………………………………………………………………………… [2]


(c) When nitric acid is added to water the following reaction occurs.

HNO3 + H2O                   		 NO3-     +       H3O+

Give the name and the formula of the particle which is transferred from nitric acid to
 water.

name……………………………………………………………………………………………….


formula…………………………………………………………………………………………[2]


(d) This question is concerned with the following oxides.

aluminium oxide Al2O3

calcium oxide CaO

carbon dioxide CO2

carbon monoxide CO

magnesium oxide MgO

sulphur dioxide SO2


(i) Which of the above oxides will react with hydrochloric acid but not with aqueous 
     sodium hydroxide?


………………………………………………………………………………………………… [1]



(ii) Which of the above oxides will react with aqueous sodium hydroxide but not with
      hydrochloric acid?


…………………………………………………………………………………………………… [1]

(iii) Which of the above oxides will react both with hydrochloric acid and with aqueous 
      sodium hydroxide?


…………………………………………………………………………………………………… [1]

(iv) Which of the above oxides will react neither with hydrochloric acid nor with aqueous  
       sodium hydroxide?


…………………………………………………………………………………………………[1]   
                                                                                                                          [Total: 10]

4. Complete the following table.

	Gas

	test for gas

	Ammonia

	

	
	bleaches damp litmus paper


	Hydrogen

	

	
	relights a glowing splint


	
	turns limewater milky




											[Total: 5]	



5. (a) The major gases in unpolluted air are 79 % nitrogen and 20 % oxygen.

(i) Name another gaseous element in unpolluted air.


………………………………………………………………………………………………….[1]

(ii) Name two compounds in unpolluted air.


………………………………………………………………………………………………………


………………………………………………………………………………………………… [2]

(b) Two common pollutants in air are carbon monoxide and the oxides of nitrogen.

(i) Name another pollutant in air.


……………………………………………………………………………………………………[1]


(ii) Describe how carbon monoxide is formed.


………………………………………………………………………………………………………


…………………………………………………………………………………………………[2]


(iii) How are the oxides of nitrogen formed?


…………………………………………………………………………………………………… 


………………………………………………………………………………………………… [2]


(iv) Explain how a catalytic converter reduces the emission of these two gases.


……………………………………………………………………………………………………… 


……………………………………………………………………………………………………[2]
												


											[Total: 10]


6. (a) Sulfuric acid is made by the Contact process.


		2SO2 + O2                     2SO3

This is carried out in the presence of a catalyst at 450 °C and 2 atmospheres pressure.

(i) How is the sulfur dioxide made?

………………………………………………………………………………………………… [1]


(ii) Give another use of sulfur dioxide.

………………………………………………………………………………………………… [1]

(iii) Name the catalyst used.

………………………………………………………………………………………………… [1]

(iv) If the temperature is decreased to 300 °C, the yield of sulfur trioxide increases.
        Explain why this lower temperature is not used.

………………………………………………………………………………………………… [1]

(v) Sulfur trioxide is dissolved in concentrated sulfuric acid. This is added to water to make more   
       sulfuric acid. Why is sulfur trioxide not added directly to water?

……………………………………………………………………………………………… [1]

											[Total: 5]
7. (a) The rate of this reaction can be measured using the following apparatus.


		[image: ]



	The results of this experiment are shown on the graph below.



		[image: ]


(i) How does the rate of this reaction vary with time?


…………………………………………………………………………………………………… [2]

(ii) Why does the rate vary?


……………………………………………………………………………………………………


………………………………………………………………………………………………… [2]


(iii) The reaction is catalysed by copper powder. Sketch the graph for the catalysed
      reaction on the same grid. 								[2]


(iv) Why is copper powder more effective as a catalyst than a single piece of copper?

……………………………………………………………………………………………………[2]
       
                                                                                                                              [Total: 8]
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PHYSICS
Q 1 A student suggests that the area of the water surface will affect the rate of cooling of 
       hot water in a container.
       Plan an experiment to investigate the relationship between surface area and rate of  
       cooling.

Write a plan for the experiment, including:

• the apparatus needed
• how you will obtain a range of surface areas
• instructions for carrying out the experiment
• the measurements you will take
• the precautions you will take to ensure that the results are as reliable as possible
• the graph you will plot from your results – you should sketch the axes, with appropriate  
   labels.

A diagram is not required but you may draw one if it helps to explain your plan.
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Q 2 A student is investigating whether using a lid reduces the time taken to heat a 
      beaker of water to boiling point.

The student can use the following apparatus:

thermometer
250 cm3 glass beaker
250 cm3 measuring cylinder
Heat proof mat
lid to fit the beaker
clamp, boss and stand.

Plan an experiment to investigate whether using a lid reduces the heating time. You are   
Not required to carry out this experiment.

You should
• list the additional apparatus that you would require

• explain briefly how you would carry out the investigation

• state the key variables that you would control

• draw a table with column headings, to show how you would display your readings; you  
  are not required to enter any readings in the table

• explain how you would use your readings to reach a conclusion.

A diagram is not required but you may draw a diagram if it helps your explanation.
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                                                                                                                                       [7]
                                                                                                                             [Total: 7]
Q 3  A student is investigating the effect of insulation on the rate of cooling of hot water 
    in a 250 cm3  container.

The student can choose from the following apparatus:

Thermometer
250 cm3 glass beaker
250 cm3 plastic beaker
250 cm3 copper can
250 cm3 measuring cylinder
three different insulating materials
clamp, boss and stand
stopwatch.

Plan an experiment to investigate the effectiveness of the three insulating materials. You  
are not required to carry out this investigation.

You should

• explain briefly how you would carry out the investigation,

• state the key variables that you would control,

• draw a table or tables, with column headings, to show how you would display your 
  readings.
You are not required to enter any readings in the table,

• explain how you would use your readings to reach a conclusion.

A diagram is not required but you may draw a diagram if it helps your explanation.
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[Total: 7]
Q 4 A student investigates a floating wooden rod.

The wooden rod is placed in a tall beaker. A rubber band around one end of the rod 
makes it float vertically, as shown in Fig. 1.1.

[image: ]

Fig. 1.1 (not to scale)

(a) (i) On Fig. 1.1, mark and label the length l of the rod above the water. 		[1]

(ii) Explain why it is difficult to measure l.
...........................................................................................................................................

.......................................................................................................................................[1]

(iii) Describe a method of measuring l accurately.

...........................................................................................................................................

...........................................................................................................................................

.......................................................................................................................................[2]

(b) The student increases the number N of rubber bands on the bottom of the rod and 
      measures
l for each value of N. Fig. 1.2 shows the student’s results.



[image: ]
Fig. 1.2


(i) On Fig. 1.3, plot the graph of l /cm on the y-axis against N on the x-axis.

Start your graph from the origin. Draw the line of best fit.
[image: ]
Fig. 1.3
[4]

(ii) Describe the relationship between l and N.

...........................................................................................................................................

.......................................................................................................................................[2]

 (iii) Use the graph to estimate the smallest number of bands needed to sink the rod.





               number of bands = ...........................................................[1]

(c) Explain why it is important to use identical rubber bands.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................  
                                                                                                                                    [1]
Q 5 An experiment is carried out to investigate refraction of light through a glass block.

Fig. 3.1 shows a rectangular glass block. A ray of light is incident at P at an angle of 
incidence of 40°. The angle of refraction in the block is 24°.

(a) On Fig. 3.1, draw lines to represent

(i) the normal at P, 										[1]

(ii) the refracted ray.										 [1]

(b) The lower face of the block is labelled XY.

(i) On Fig. 3.1, continue the normal to meet XY. Label this point A.

(ii) On Fig. 3.1, continue the line of the refracted ray to meet XY. Label this point B.

(iii) Measure AB and PB.

AB = ...............................................................

PB = ...............................................................
[1]
(iv) On Fig. 3.1, continue the line of the incident ray to meet XY. Label this point C.

(v) Measure AC and PC.

AC = ...............................................................

PC = ...............................................................
[1]
(vi) Theory suggests that the refractive index of the glass is given by the ratio

. [image: ]
Calculate this ratio.

Give your answer to a suitable number of significant figures.




ratio = ...........................................................[1]

(c) On Fig. 3.1, draw a line to represent the ray of light that emerges from the block.
Label this line L.	
 									                                     [1]
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