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1. ALGEBRA

Quadratic Equation
 For the equation ax2 + bx + c = 0,
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2. TRIGONOMETRY

Identities

sin2 A + cos2 A = 1

sec2 A = 1 + tan2 A

cosec2 A = 1 + cot2 A

sin(A ± B) = sin A cos B ± cos A sin B

cos(A ± B) = cos A cos B ∓ sin A sin B

tan(A ± B) = tan tan
tan tan

A B
A B

1 "
!

sin 2A = 2 sin A cos A

cos 2A = cos2 A – sin2 A = 2 cos2 A – 1 = 1 – 2 sin2 A

tan 2A = 
tan
tan

A
A

1
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Formulae for ∆ABC

 sin sin sinA
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a2 = b2 + c2 – 2bc cos A

∆ = 2
1  bc sin A
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   in partial fractions. [6]
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2 (a) Variables x and y are related by the equation   yx n = k , where n and k are constants. Explain clearly how 
n and k can be calculated when a graph of lg y against lg x is drawn. [3]

 (b) The time for a complete oscillation, t seconds, of a pendulum of length l m is proportional to l . In an 
experiment with pendulums of different lengths, the following table was obtained.

Length of 
pendulum, l m 0.2 0.4 0.6 1.0

Time of one 
oscillation, t sec 0.90 1.27 1.55 2.02

  (i) On the grid on page 5, draw a straight line graph to illustrate this data. [2]

  (ii) Use your graph to estimate the time of one oscillation for a pendulum of length 0.8 m. [2]

  It is known that the correct formula connecting t and l is   t = 2π g
l  , where g is the acceleration due 

  to gravity.

  (iii) Use your graph to estimate the value for g. [3]
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 The diagram shows part of the curve   y = 2x – 
x
16

2  , which intersects the x-axis at P. The tangent to the curve 

 at P meets the line   x = 4   at Q.

 (a) Find the equation of the line PQ. [5]
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 (b) Find the area of the shaded region bounded by the tangent PQ, the curve and the line   x = 4 . [5]
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4 (a) A curve has equation   y = x
2  + k   and a line has equation   2x + 3y = k , where k is a constant. Find the 

  set of values of k for which the curve and the line do not intersect and represent this set on a number 
line. [5]
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 (b) The curve with equation   y = ax2 + bx + a , where a and b are constants, lies completely below the 
x-axis. 

  (i) Write down the conditions which must apply to a and b.  [3]

  (ii) Give an example of possible values for a and b which satisfy the conditions in part (i).  [2]
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5 (a) Express   x
x

2 3
2
+    in the form   a + x

b
2 3+    where a and b are constants, and hence find   x

x
2 3

2
+

y dx.

 [4]

 (b) Given that   y = x ln (2x + 3) , find an expression for d
d
x
y

. [3]
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 (c) Using the results from parts (a) and (b), find  ∫ln (2x + 3) dx . [3]
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6  
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 The diagram shows the path taken by a lady hiker. She walks 8 km in a straight line from a point A to a 
point B. The path AB is inclined at an acute angle θ ° to a straight road AD. Having reached B, she turns 
through 90° and walks 5 km to a point C, finding herself x km from the road.

 (a) Show that   x = 8 sin θ – 5 cos θ . [3]

 (b) Express   8 sin θ – 5 cos θ   in the form   R sin (θ − α) , where   R > 0   and   0° ⩽ α ⩽ 90° . [4]
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 (c) Given that   x = 2 , find the value of θ. [2]
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7 The equation of a curve is   y = ex2 – 4x.

 (a) Find expressions for d
d
x
y

 and 
d
d

x
y
2

2

. [5]
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 (b) Find the exact value of the coordinates of the stationary point. [4]

 (c) Find the nature of the stationary point. [2]
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8 The points P and Q both lie on a circle and have coordinates (−2, 7) and (6, 1) respectively. The centre of the 
circle lies on the line y = x + 4.  

 (a) Find the equation of the perpendicular bisector of PQ. [5]
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 (b) Find the equation of the circle. [5]

 The point R is such that PR is a diameter of the circle.

 (c) Find the coordinates of R. [2]
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9 (a) Use the substitution   u = 2x   to solve the equation   22x – 2x + 2 = 5. [4]

 (b) The equation   log2 x + log8 x = log5 25   has the solution   x = 2k . Find the value of k. [4]
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 (c) Show that the equation   log3(4x − 11) – log3(x – 3) = 1   has no real solutions. [4]
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