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1 
The sum of the digits in a three-digit-number is 15. Reversing the digits in that number decreases its value by 594. Also, the sum of the tenth digit and four times the unit digit is five more than the hundredth digit. Find the number.


        
            [4]

	1
	Let the unit digit be z.

Let the tenth digit be y.

Let the hundredth digit be x.
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Using GC to solve the equations simultaneously,
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Thus the number is 852. 
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Find the value of p such that 
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The graph of 
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(i)
Show that the total area of all n rectangles, A  is given by 
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(ii)
State the limit of A as 
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	2(i)
	Total area of all the n rectangles, A
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	2(ii)
	As 
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limit of A = area under the curve 
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3
The points A and B have position vectors a and b respectively, relative to the origin O such that 
[image: image17.wmf]=

ab

. The point P with position vector p lies on AB such that  b • p = a • p. 
(i)
Show that AB is perpendicular to OP.
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(ii)
Determine the position vector of the point D in terms of a and b, where D is the reflection of O about the line AB.






[2]
(iii)
Give the geometrical meaning of 
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	3(i)
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              = b • p – a • p 

              = a • p – a • p  (since 
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Hence, AB is perpendicular to OP.
OR

b • p = a • p
b • p – a • p = 0
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Hence, AB is perpendicular to OP.

	3(ii)
	Since 
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, then P must be the midpoint of AB.

Using ratio theorem, 
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	3(iii)
	
[image: image29.wmf]´
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 represents the

(1)  area of rhombus OADB or OBDA.    (or)

(2) magnitude of a vector which is perpendicular to a and b.


4
The diagram shows the graph of 
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Prove that the gradient of PQ is 
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(ii)
Given that 
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 is sufficiently small for 
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 to be neglected, express the gradient of PQ as a linear expression in terms of 
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.
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Verify that the gradient of PQ approximates to the gradient of the tangent at P when 
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 tends to zero.
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	4(i)
	Gradient of PQ 
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	4(ii)
	When 
[image: image43.wmf]q

 is small,
Gradient of PQ 
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	4(iii)
	As 
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 tends to zero,
gradient of PQ = 
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5  
Given that 
[image: image48.wmf]34i5

z

+-=

, illustrate the locus of the point P representing the complex number z in an Argand diagram.
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Hence,  find the least exact value of 
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The locus of point Q, representing the complex number w, satisfies the relation 
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	5
	
[image: image52]
B1: circle centred at (– 3, 4)   (Note the circle passes through origin.)

	
	Least exact value of 
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6
By using the substitution 
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                       [4]

(i)
State the equation of the locus where the stationary points of the solution curves lie.
           










           [1]
(ii)
Sketch, on a single diagram, the graph of the locus found in part (i) and 2 members of the family of solution curves where the arbitrary constant in the solution is 

non-zero.
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	6 (i)
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	6 (ii)
	(ii)  
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Note: (0,2) satisfies the differential equation. (0,2) is a singular solution.


7(a)   By considering 
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   (b)    Show that 
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	7(a)
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	7 (b)
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8 (a)
The sum, 
[image: image79.wmf]n
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	8(a)
	Given 
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(b)
A metal screw of length L (measured in millimetre) is driven into a concrete wall by an electrical screwdriver, such that its distance driven into the wall is proportional to the angle turned by the screwdriver. 
[image: image263.wmf](
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Due to some reasons, every subsequent turn by this electrical screwdriver can only achieve an 80% of the angle turned previously. 


(i)
Given that the initial angle turned by the screwdriver is 
[image: image91.wmf]q

 radians, write down the expressions for the first 3 distances driven into the concrete wall, leaving your answers in terms of 
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 and k, where k is the constant of proportionality.
  [2]


(ii)
Find the total distance driven into the concrete walls after n turns, leaving your answer in the form 
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(iii) 
Given that 
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	8(b) (i)
	Let d  be the distance driven for every turn.
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	(ii)
	Total distance driven into the wall after n turns
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	(iii)
	Distance driven in the long run
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9
Relative to the origin O, the point A has position vector given by 
[image: image114.wmf]0

1

0

OA

æö

ç÷

=

ç÷

ç÷

èø

uuur

 and A lies on the plane 
[image: image115.wmf]1

P

 with equation defined by  
[image: image116.wmf]r

•
[image: image117.wmf]1

33

2

æö

ç÷

=

ç÷

ç÷

èø

. Another plane 
[image: image118.wmf]2

P

 has equation 
[image: image119.wmf]yx

=

.  The planes 
[image: image120.wmf]1

P

 and 
[image: image121.wmf]2

P

 intersect at line l.

(i)
Find the vector equation of the line l .





[1]
(ii)
Show that the cosine of the acute angle between the planes 
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 and 
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[2]
(iii)
 Find the position vector of the foot of perpendicular, 
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 Hence, find the exact length of projection of 
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(iv)
Another plane 
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	9 (ii)
	For the plane 
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	9 (iii)
	Since point F lies on line l,
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Now, 
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Hence, exact length of projection from 
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The curve C has equation
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A curve C has parametric equations
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The tangent to C at point 
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C cuts the y-axis at the point R. Find the area of triangle PQR,  A, in terms of 
[image: image225.wmf]l

.
[2]

     (ii) 
If 
[image: image226.wmf]x

 increases at a rate of 4 units per second when 
[image: image227.wmf]2

l

=

, find the rate of change of A at that instant.








[3]
(b) 
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