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JC SCIENCE 

Paper 414/02 

General comments 

This paper proved more challenging than the previous year as very few candidates could score 

above fifty percent of the available marks. The scores ranged from zero to above sixty percent 

of the available marks. The time allocated to the paper proved to be enough as almost all the 

candidates could finish writing the paper. 

Questions that required an explanation continued to be a challenge for the candidates. They 

end up describing when they are expected to explain and vice versa. Candidates continue to 

lose marks for using arrows for label lines. 

Another challenge that persisted was that of ignoring units. The units were either not written at 

all or wrong units were written. Questions that were accessible to most candidates were 

Questions 2, 3(a) and 8(a). The questions that proved to be challenging to a majority of the 

candidates were Questions 5(a), 6(a), 8(c), 9(a) and 12(c)(vi). 

Comments on Specific Questions 

Question 1 

This question was generally well done; however, very few candidates scored all the marks 

available in this question. 

(a) Most candidates answered this part correctly. Common errors were tape measure, ruler 

and trundle wheel. Others wrote ‘stop watch’ as it was the instrument, in the figure. A 

few candidates wrote metre stick instead of metre ruler. 

(b) Many of the candidates were able to read the scale, but did not recognise the units so 

they got half of the marks. Most of them were writing 25 minutes instead of the seconds 

shown. 

(c) A sizable number of the candidates were able to get all the marks. Most were able to 

write the formula for calculating speed: s=d/t, but failed to convert the 40 cm to metres, 

some multiplied by 1000 instead of dividing by 100. 

A common error was writing the formula in capital letters i.e S=D/T. 
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Question 2 

(a) The question was generally well done. Most candidates were able to describe well the 

steps in simple distillation. 

A common error was to describe methods that would only obtain one of the substances 
and not both as required. 

Some candidates referred to fractional distillation. Others described evaporation, 

crytallisation and sublimation. Some even referred to filtration, oblivious of the fact that 

the separated substance was a solution. 

A well labelled diagram was also acceptable. Some candidates seemed not to know 

the correct apparatus. They named apparatus that were probably used to improvise 

such as pot, tube covered with a wet cloth or kettle. 

(b) This part of the question was accessible to a majority of the candidates. 

Common errors included describing a physical change as renewable, writing incomplete 

responses such as they can be separated leaving out ‘by physical means.’ 

The expected response was any of the following; can be separated by physical 

methods, composition is not fixed, it is reversible, no new substance is formed, energy 

is not involved. 

Question 3 

This question was generally well done. 

(a) Most candidates were able to give the correct physical properties of metals. 

The common error was separating properties that need to be consolidated e.g. writing 

‘metals generally have a high melting point and boiling point’ as two points instead of 

one and also stating that ‘they are good conductors of heat and electricity’ as two points 

instead of one. 

On trying to describe sonorous, candidates wrote that metals make a sound when hit or 

dropped instead of describing the sound as a ringing sound. 

(b) Most candidates were able to give the correct symbol for Fluorine even though a few 

candidates wrote Fl, Fe, or F2. Some wrote small letter ‘f’ and so lost the mark. 
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(c) A majority of the candidates were able to state that hydrogen is collected over water 

because it is less dense than water. Most could not state the reason relating to its 

insolubility in water. 

The main error was to relate the hydrogen to air instead of the water. 

Some candidates referred to other properties of hydrogen that do not relate to its 
collection over water. 

Question 4 

This question was generally a challenge to many of the candidates. 

(a)   (i)     The main challenge here was spelling, otherwise many candidates were able to 

  state the expected answer palisade. 

(ii)  Again, in this question, many of the candidates were challenged by writing wrong 

spelling such as nuclear or nuclea.   

(iii)  This part of the question was challenging to many of the candidates. Many stated 

that it was for the absorption of light. 

(b) A number of the candidates defined a tissue instead of defining an organ. Those that 

seemed to have an idea of what was required, just wrote a general definition of an organ 

without relating it to the leaf. A few stated the main purpose of the leaf as to carry out 

photosynthesis. Many referred to respiration and transpiration as main functions of the 

leaf.  

The expected response was that a leaf contains a group of tissues including xylem and 

phloem (vascular tissue), epidermis, mesophyll to perform a specific function, 

photosynthesis. 

(c) Instead of describing features of a dicotyledonous leaf, many of the candidates 

described features of a dicotyledonous plant; so they referred to the type of the root 

system and the multiples of flower parts. 

Question 5 

This question proved to be a challenge to many of the candidates  

(a) Highly inaccessible to the candidates. Very few candidates scored all the available 

marks in this question. Most candidates confused convection with diffusion and 

osmosis. 

Those that seemed to have understood what the question required, just stated that the 

fluid particles move up and down without giving the background explanation on what 

causes the particles to move up when heated and come down on cooling. 
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(b)      (i)  Many candidates wrote plastic cap or silvered inner surface. Very few gave the 

expected vacuum. 

(ii)  Many responded by referring to poor conduction and ignored the convection 

completely. The expected response was that there were no particles in vacuum 

and yet both convection and conduction need a material medium (or particles) 

for their movement. 

(c)  Many of the candidates stated that the ruler has lost protons. Those that had an idea 

that there was movement of electrons, did not state that the electrons moved from the 

cloth to the ruler as expected. 

Question 6 

This question was challenging for most candidates. 

(a) This part of the question was poorly done. The candidates could not differentiate 

between the reactants and the products. Most of the candidates had a challenge 

identifying the process in step 1. In step 2 candidates wrote filtrate instead of filtration. 

The majority of the candidates failed to provide explanations to the processes 

mentioned in the description. The expected responses were as follows: 

 description explanation 

Step 1 stirring To mix reactants and evenly distribute the heat  

Step 2 heating To increase the rate of reaction 

 filtration To remove excess copper(II) oxide 

 

(b) Most candidates had a challenge deducing the products when given the reactants or 

the reactants when given the products, so they just took information from part (a) to fill 

the spaces in part (b).  

Question 7 

(a)      (i)  Many of the candidates had strange names for the sperm duct. They used 

names like sperm tube, sperm pipe, delivery tube or fallopian tube. 

(ii)  A majority of the candidates could identify the testes, but some lost the mark due 
to use of an arrow for a label line. 

(a) The main challenge in this part was spelling, otherwise most of the candidates were 
able to state the expected answer as testosterone. 
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(b) Instead of opportunistic infections, candidates were giving ways of contracting HIV. 

They seemed not to understand the meaning of opportunistic infections. 

Question 8 

This was a well attempted question. 

(a)      The main challenge here was spelling. Otherwise this part was well answered. Most 

candidates rightly stated repulsion for F (like poles) and attraction for G (unlike poles). 

(b)      This was a well attempted question. Marks were lost mainly due to use of dotted lines 

for the magnetic field lines. Otherwise a majority of the candidates scored all the marks 

in this question. 

(c)      A sizable number of the candidates scored only fifty percent of the marks available. 

Many rightly stated that rough treatment of the magnet resulted in its demagnetisation, 

but failed to explain that the demagnetisation was due to the de-alignment of the 

magnetic domains. 

Question 9 

There was average performance on this question. 

(a)      Many candidates stated that the piston does not move because the mouth is closed, 

others just stated that water is not compressible or the piston has a higher density than 

that of water. The expected response was that particles of water are close together i.e. 

there is no open space into which the particles can be pushed. 

(b)      Common errors were to refer to the process as osmosis instead of diffusion. 

Many of the candidates realised that the process was diffusion, but failed to define the 

process by referring to7 the particles at hand. The definitions referred to diffusion in 

general. 

Question 10 

(a)      Many candidates recognised J as a muscle but forgot its name. Others referred to it as 

an oil gland or a sweat gland. 

(b) Many of the candidates were able to state the function of the sweat gland as releasing 

sweat but failed to explain how the sweat gland gets to cool the body. The common 

error was to mention sweating as a way of releasing waste substances 
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Question 11 

This question was poorly done. A majority of the candidates were able to calculate the 

combined resistance. However, some failed to round off the decimals when calculating the 

combined resistance. Many could recall the formula V=IR but failed to make I the subject. 

Those that managed to make I the subject could not calculate 1.5/3.5. It seemed a number of 

the candidates did not bring calculators into the exam room. 
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SECTION B  

(a)      (i)  Most candidates were able to read the measuring cylinder. They correctly 

stated the 35 cm3. Quite a sizable number failed to read the other scale. Many 

wrote 55 g instead of the expected 75 g. 

(ii)     Common errors in this question included: 

 eyes should be straight with the measuring cylinder,  

 read above the meniscus, 

 eyes should be straight with the meniscus, 

 avoid the error of parallax or zero the scale. 

(b)      This part was poorly done. Many candidates wrote the formula d=m/v without giving the 

steps leading to the calculation. 

Common errors were:  

 tying the stone with a rope. 

 subtracting the V2 from V1 , use of the eureka can. 

 some even divided volume by mass. 

(c)      (i) A number of the candidates were unable to write proper scales. Some of the 

scales were small and did not cover half of the graph paper. The divisions of the 

scale were irregular. Some candidates swapped the axes (X and Y axes) despite 

that they were labelled. Quite a number of candidates used bar charts rather than 

a smooth curve. Others joined the points using a ruler instead of a free hand and 

it cost them marks since a ruler could not produce a smoot curve. The majority 

of candidates were able to plot the points correctly. However, the problem here 

was the use of dots ( ) which were not clearly visible. Crosses (x) are preferable.  

 
(ii) This part was well done. Most candidates were able to extrapolate from their 

graphs. 

(iii) The question seemed to confuse a number of candidates. The candidates had 

challenges in the interpretations of information from the table and the graph. 

Instead of basing their answers on the information shown on the table and graph, 

the candidates generalised the relationship by applying the concept of effect of 

light on photosynthesis. Many interpreted the data in terms of the types of 

numbers e.g. they stated that distance increased by 2 or even numbers, while 
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number of bubbles are multiples of 5. Some candidates responded by implying 

that the distance was dependant on the number of bubbles. 

(iv)  Instead of writing the test for oxygen, some candidates wrote the method of 

preparing oxygen. Some gave both the preparation and the test, showing that 

they could not differentiate between the two. 

Quite a number of the candidates suggested burning splint or lighted splint for 

the test. Most candidates lost marks because of leaving out the description of 

how the glowing splint was used. 

(v) This part was well attempted. Most of the candidates were able to state that this 

was to improve accuracy. 

(vi) This part seemed very challenging to most candidates. Hardly any of the 

candidates appeared familiar with the use of the variegated leaf. Some just stated 

the use of ‘iodine’ instead of ‘iodine solution’ to test for starch. Still others wrote 

blue/black instead of blue-black for the result, and this cost them marks. 

 

 

 


