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P1





� EMBED Equation.DSMT4  ���





or   equivalent





� EMBED Equation.DSMT4  ���





or





K1





Eliminate x or y





N1





N1





Solve quadratic equation by:





Quadratic formula





K1





Completing the square





or (respectively)





OR





Note:


1.	If the solutions of x and y are matched wrongly, then SS-1 from full marks.





� EMBED Equation.DSMT4  ���





or (respectively)





or (respectively)





or (respectively)





or (respectively)





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





5





5





2





(a)





(b)





(c)





Use  � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





Find the area of at least three consecutive triangles





� EMBED Equation.DSMT4  ���





Get at least two ratios of � EMBED Equation.DSMT4  ��� 





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(or equivalent)





K1





� EMBED Equation.DSMT4  ���





N1





K1





� EMBED Equation.DSMT4  ���





List length of base of each triangle from the first to the fifth





OR





� EMBED Equation.DSMT4  ���





Use  � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





P1





N1





N1





or





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





2





2





3





7





3





(a)





(b)





N1





Use � EMBED Equation.DSMT4  ���





K2,1,0





Score


Skor�
Frequency


Kekerapan�
�
�
10 – 14�
3�
I�
�
15 – 19�
7�
II�
�
20 – 24�
5�
III�
�
25 – 29�
11�
IV�
�
30 – 34�
4�
V�
�






P1





Score: I to V correct





Frequency: I to V correct





P1





Use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





N1





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Note: Not      if only showing the summed step





3





4





7





4





(a)





(b)





(c)





P1





Substitute the coordinates � EMBED Equation.DSMT4  ��� into equation � EMBED  ���





or





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





Perform integration correctly





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Express integration notation with the correct limit





� EMBED Equation.DSMT4  ���





Subtract the *integrals





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





or





K1





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





or  equivalent





or





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Express integration notation and limit      correctly





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





Perform integration correctly





K1





� EMBED Equation.DSMT4  ���





N1





4





1





3





8





5





(a)





(b)





(i)





(ii)





Use triangle law





K1





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





Replace with parallel vectors of correct scalar coefficient





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





N1





N1





Express � EMBED Equation.DSMT4  ��� in terms of � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





N1





K1





Then in terms of � EMBED Equation.DSMT4  ���





Collinear


Segaris





3





4





7





6





(a)





(b)





Sine curve seen





One and a half cycle in � EMBED Equation.DSMT4  ���





P1





Max value � EMBED Equation.DSMT4  ���, Min value � EMBED Equation.DSMT4  ���





OR





P1





Sketching the straight line from the *equation involving x and y.





K1





N1





Number of solutions = 3


Curve and straight line sketched correctly





P1





P1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or equivalent





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





3





3





6





7





(a)





(b)





(c)





(i)





(ii)





(iii)





K1





�
�
�
�
�
�
�
�
� EMBED Equation.DSMT4  ����
0.1�
0.2�
0.3�
0.4�
0.5�
0.6�
�
� EMBED Equation.DSMT4  ����
2.2522�
1.8484�
1.4903�
1.0101�
0.6502�
0.2501�
�
�
2.250�
1.850�
1.500�
1.000�
0.650�
0.250�
�






N1





At least one *point correct using correct axes � EMBED Equation.DSMT4  ��� against � EMBED Equation.DSMT4 ��� in correct direction and orientation, and with uniform scales





All 6 *points plotted accordingly





K1





Line of best fit





N1





N1





K1





N1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(or equivalent)





P1





Note:


1.	In the table, the decimal number being rounded off must not be less precise than the nearest 0.025 for Y.


2.	The N mark is given for all correct Y.





or





Notes:


1.	Graph can only be read with precision until half of the smallest grid division.


2.	Do not accept readings obtained by calculation or from the wrong graph.


3.	SS-1 from full marks if not using the given scale.





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





3





1





6





10





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





8





(a)





(b)





(c)





Imply that � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





N1





K1





N1





(or equivalent)





K1





K1





� EMBED Equation.DSMT4  ���





K1





Use � EMBED Equation.DSMT4  ��� to find area of � EMBED Equation.DSMT4  ���





Area of shaded region





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





K1





Use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Use � EMBED Equation.DSMT4  ��� to find area of sector OACB





(or other reasoning)





� EMBED Equation.DSMT4  ���





P1





� EMBED Equation.DSMT4  ���





Convert *angle to radian





Length of radius of sector � EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





3





3





4





10





9





(a)





(b)





(c)





(d)





N1





N1





K1





Use � EMBED Equation.DSMT4  ���





or





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





or  use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(or equivalent)





K2,1,0





N1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





N1





� EMBED Equation.DSMT4  ���





(or equivalent)





(or equivalent)





Use � EMBED Equation.DSMT4  ���





Use distance formula





Imply gradient of parallel line � EMBED Equation.DSMT4  ���





P1





� EMBED Equation.DSMT4  ���





or





� EMBED Equation.DSMT4  ���





Use segment divider formula





3





3





2





2





10





10





(a)





(c)





(b)





N1





N1





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





N1





Substitute � EMBED Equation.DSMT4  ��� into the *gradient function





Find second *derivative





Differentiate the equation of the curve with respect to � EMBED Equation.DSMT4  ���





K1





Solve quadratic equation for � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Imply gradient of normal





P1





� EMBED Equation.DSMT4  ���





Equation of normal





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(or equivalent, integer coefficients)





or





or





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





OR   Use *gradient tables





Maximum


Maksimum





3





4





3





10





11





(a)





(ii)





(ii)





(i)





(b)





(i)





N1





Use � EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





(or equivalent in (a)(ii))





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Sum the correct probability





K1





N1





� EMBED Equation.DSMT4  ���





Correct inequality for probability notation





� EMBED Equation.DSMT4  ���





Correct probability notation and value





� EMBED Equation.DSMT4  ���





(or equivalent in (b)(ii))





Use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





K1





K1





N1





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





(or equivalent)





6





4





10





12





(a)





(c)





(b)





(d)





Use cosine rule





(or equivalent)





� EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or





N1





Angles in straight line � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





P1





Use sine rule





� EMBED Equation.DSMT4  ���





K1





N1





� EMBED Equation.DSMT4  ���





Interior angles in � EMBED Equation.DSMT4  ���





P1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





or   Use sine rule





� EMBED Equation.DSMT4  ���





Sum measurements





K1





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





OR   Use cosine rule





OR





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Use formula of area of triangle





K1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





N1





(or equivalent)





� EMBED Equation.DSMT4  ���





2





2





3





3





10





13





(a)





(ii)





(b)





(c)





(i)





Use � EMBED Equation.DSMT4  ���





K1





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





Use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K2,1,0





Note: Not      if only showing the summed step





� EMBED Equation.DSMT4  ���





N1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Use � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





K1





N1





Imply composite index in 2015 based on 2012





P1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Apply chain rule involving three index numbers





(or equivalent)





K1





N1





� EMBED Equation.DSMT4  ���





3





2





5





10





14





(a)





(c)





(ii)





(i)





(iii)





(b)





(or equivalent)





� EMBED Equation.DSMT4  ���





P1





� EMBED Equation.DSMT4  ���





Quadratic inequality in terms of � EMBED Equation.DSMT4  ��� from velocity function





K1





N1





� EMBED Equation.DSMT4  ���





Get acceleration function to be zero





� EMBED Equation.DSMT4  ���





K1





N1





� EMBED Equation.DSMT4  ���





OR





Complete the square of velocity function





� EMBED Equation.DSMT4  ���





Parabolic shape � EMBED Equation.DSMT4  ���





P1





Curve passes through any two points: � EMBED Equation.DSMT4  ���, � EMBED Equation.DSMT4  ��� or � EMBED Equation.DSMT4  ���





P1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Note: Ignore part(s) of the curve outside the range of t





Integrate velocity function w.r.t. � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Substitute the limit values into the *integral





� EMBED Equation.DSMT4  ���





K1





K1





N1





� EMBED Equation.DSMT4  ���





2





5





3





10





15





(a)





(c)





(ii)





(b)





(i)





N1





N1





N1





K1





K1





N1





N1





K1





Use � EMBED Equation.DSMT4  ��� to find the point in the region � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Project from � EMBED Equation.DSMT4  ��� in the region � EMBED Equation.DSMT4  ��� to find � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





At least one straight line correct from the *inequalities involving � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ���





Draw all three lines correctly from the *inequalities


Note: Accept dashed lines





Shade the correct region





Notes:


1.	For (c)(i) and (c)(ii), accept the coordinates only if they are integers.


2.	SS-1 if


in (a), symbol "<", ">" is used instead of "≤", "≥" or more than three inequalities are given (except x ≥ 0 or y ≥ 0)


OR


in (b), not using the given scale or axes are reversed or not using graph paper





K1





N1





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���
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3
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� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���
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� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(c)(i)� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





(c)(ii) � EMBED Equation.DSMT4  ���


Optimum point


Titik optimum


� EMBED Equation.DSMT4  ���
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