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MARKING SCHEME : PAPER THREE – TRIAL BIOLOGY SPM 2014
Question 1 :  
1(a)MEASURING USING NUMBER
	Score
	Explanation

	3
	Able to record all correct final mass in Table 2

Concentration of sucrose solution (%)

Final mass of water spinach after 30 minutes(g)

2

50

4

40

6

38

8

40



	2
	Able to state any 3-4 final mass correctly

	1
	Able to state any 1-2 final mass correctly

	0
	No response or wrong response


1(b)i) OBSERVATION
	Score
	Explanation

	3
	Able to state two correct observations based on following criteria.

K1 –  Concentration of sucrose solution
K2 –  Final mass of water spinach after 30 minutes
Sample Answer:
1.   When 2% concentration of sucrose solution is used,the final mass of water spinach after 30 minutes is 50g
2 .  When 8% concentration of sucrose solution is used,the final mass of water spinach after 30 minutes is 40g


	2
	Able to state  any one  observation  correctly  with 

                                          Or    

Able to state any two incomplete observation
1.   When 2% concentration of sucrose solution is used,the final mass of water spinach after 30 minutes is high

2 .  When 8% concentration of sucrose solution is used,the final mass of water spinach after 30 minutes is low



	1
	Able to state any  one idea of observation 

1. Concentration of sucrose solution used is affected by the final mass of water spinach after 30 minutes

	0
	No response or wrong response 


1(b) (ii) INFERENCE
	Score
	Explanation

	3
	Able to state two reasonable inferences for the observation.

Sample answer:

Inference 1

2% concentration of sucrose solution, more water molecules diffuse into water spinach by osmosis because the size of molecules are small//causing the water spinach strips to curve outward
Inference 2:

8% concentration of sucrose solution, more water molecules diffuse out from water spinach by osmosis because the size of water molecules is small//causing the water spinach strips to curve inward



	2
	Able to state any one correct inference and one inaccurate inference.
1. more water molecules diffuse into water spinach by osmosis because the size of molecules are small//causing the water spinach strips to curve outward

2. more water molecules diffuse out  from water spinach by osmosis because the size of molecules are small//causing the water spinach strips to curve inward


	1
	Able to state any  one  idea of inference
1. water molecules diffuse into water spinach

2. water molecules diffuse out from water spinach

	0
	No response or wrong response (inference like hypothesis)


1(c) CONTROLLING VARIABLES
	Score
	
Explanation


	3
	Able to state all the variables and the method to handle variable correctly 

(√) for each variable and method 

Manipulated Variable: Concentration of sucrose solution       
      Method to handle: Use different concentration of sucrose               

                                    solution       
Responding Variable:  The final mass of water spinach after 30 minutes//

                                    the percentage change in mass    
     Method to handle:   measure and record the final mass of water spinach 
                                     after 30  minutes by using weighing scale//
                                    Calculate the percentage change in mass by
                                     using formula:  

                                           Final mass - initial mass    x 100%

                                                  Initial mass

Controlled variable   :  Volume of sucrose solution// time immersed for water 
                                    spinach

     Method to handle:   Use 20 ml volume of sucrose solution for 
                                     all experiment//
                                     Used the same time immersing for water spinach at 30 

                                     Minutes
                             

	2
	Able to state any 4-5 correctly

	1
	Able to state any 2-3 correctly

	0
	Able to give only one response / not able to respond or wrong response


1(d) MAKING HYPOTHESIS
	Score
	Explanation

	3
	Able to state all three criteria correctly based on the following criteria:

Criteria

C1    : State the manipulated variable ( concentration of sucrose solution )
C2    : State the responding variable ( final mass of water spinach)
R      : State the relationship between C1 and C2.

Sample answer :

When the concentration of sucrose solution increases, the final mass of water spinach after 30 minutes decreases.

Note : accept wrong hypothesis 

	2
	Able to state three criteria incorrectly or any two criteria correctly
Sample answer :

The different the concentration of sucrose solution, the different the final mass of water spinach after 30 minutes 



	1
	Able to state at idea level only
Sample answer : 

The final mass of water spinach is affected by sucrose solution



	0
	No response or wrong response


1(e)(i)  COMMUNICATING SKILL
	Score
	Explanation

	3
	Able to construct a table and record the result of the experiment with the following criteria:

C –  State all four temperature reading. (√) – with unit
D –  Transfer all data correctly. (√)

T –  Calculate the rate of transpiration  (1/minute) (√)

        If  without unit  (x).

Concentration of sucrose solution (%)

Mass of water spinach (g)

Percentage change in mass(%)

Initial

Final

2

30

50

66.7

4

30

40

33.3

6

42

38

-9.5

8

46

40

-13.0



	2
	Able to construct a table and record any two criteria

	1
	Able to construct a table and record any one criteria

	0
	No response or wrong response


1(e)(ii) USING SPATIAL AND TIME RELATIONSHIP
	Score
	Explanation

	3
	Able to draw a graph of the percentage change in mass of water spinach against the concentration of sucrose solution.
Axes (P)   – both axis are labeled with units, uniform scales, independent 

                    variable on horizontal axis. (√)

Point (P)   – All points are correctly plotted. (√)

Shape (S) – All points are connected smoothly (√).

                    (If the graph attaches the axis (x).


	2
	Graph with any two criteria.


	1
	Graph with any one criteria.


	0
	No response or wrong response.



1(f) INTERPRETING DATA
	Score
	Explanation

	3
	Able to state the concentration of sucrose solution which is remain unchanged the mass of water spinach strips and explain the relationship based on the criteria below:. 

Criteria :

P1   : State the concentration of sucrose solution that is isotonic to the water    

          spinach

P2   : Because water molecules diffuse into and out are at the same rate

P3   : Causing no more percentage change in mass of water spinach // the water  

          spinach strip is normal

sample answer

Concentration of sucrose solution is 5.4% because water molecules diffuse into and out are at the same rate causing no more percentage change in mass of water spinach // the water spinach strips is normal

.

	2
	Able to state two criterias P1 and P2 @ P1 and P3

	1
	Able to state one criteria P1

	0
	No response or wrong response


1(g) DEFINITION OPERATIONALLY
	Score
	Explanation

	3
	Able to state the definition of Osmosis operationally complete and correct, based on the following criteria.

C1 – movement of water molecules which diffuse into or out from water  spinach through plasma membrane
C2 – determined by the final mass of water spinach after 30 minutes
C3 – percentage change in mass of water spinach is affected by the concentration   of sucrose solution
sample answer
Osmosis is the movement of water molecules which diffuse into or out from water spinach through plasma membrane and determined by the final mass of water spinach after 30 minutes. Percentage change in mass of water spinach is affected by the concentration of sucrose solution



	2
	Able to state any two criteria.

	1
	Able to state any one criteria

	0
	No response or wrong response


1(h) PREDICTION
	Score
	Explanation

	3
	Able to predict the mass of water spinach and give the reason based on the following criteria:

C1 – mass of water spinach increase
C2 – more than 30 gram
C3 – because distilled water is hypotonic solution, causing more water to diffuse  into the water spinach by osmosis
 Mass of water increases more than 30 gram because distilled water is hypotonic solution,causing more water to diffuse into the water spinach by osmosis

	2
	Able to predict the mass of water spinach (C1) and any C2/C3

	1
	Able to predict the mass of water spinach( C1)

	0
	No response or wrong response


1(i)  CLASSIFYING
	Score
	Explanation

	3


	Able to classify the concentration of sodium chloride solutions which are hypotonic,isotonic and hypertonic onto red blood cell correctly
Solution concentration
Kepekatan
Larutan(%)

Types of solution compared to the osmotic concentration of red blood cell
Jenis larutan dibandingkan dengan kepekatan osmotic sel darah merah

0.10% sodium chloride solution
Hypotonic solution
0.89% sodium chloride solution

Isotonic solution

3.0% sodium chloride solution

Hypertonic solution

Able to classify all  the apparatus and materials correctly.



	2
	Able to classify 2 pairs correctly

	1
	Able to classify  1 pair correctly


	0
	No response or wrong response


