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Quadratic Equation 
 

​ For the equation , 

 
 
Binomial expansion 
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where n is a positive integer and  
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1​ The curve  passes through the points (2, 195) and (3, 125).  Calculate the 

value of p and of q.​ ​ ​ ​ ​ ​ ​ ​ ​ [4] 
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2​ (i)​ Show that (x – 1) is a factor of  where p 

and q are constants.  ​ ​ ​ ​ ​ ​ ​ ​ [1] 

 

 

 

 

 

​ (ii)​ Explain, with working, why the equation f (x) = 0 will have 3 real roots if 

.​ ​ ​ ​ ​ ​ ​ ​ ​ [4] 
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3​ (i)​ Sketch the graph of .​ ​ ​ ​ ​ ​ [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ A line has the equation . 

​ (ii)​ Find the value of m if the line meets the graph of at x = 3.​ [2] 

 

 

 

 

 

 

 

 

​ (iii)​ Determine the range of values of m for which the equation  

has no solution.​ Support your answer with clear reasoning.​ ​ ​ [2]

​  
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4​ (i)​ Prove that .​ ​ ​ ​ ​ [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ (ii)​ Hence find all the angles of A between 0 and 2π which satisfy the equation 

.​ ​ ​ ​ ​ ​ [3] 
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5​ (a)​ The magnitude of an earthquake is measured by the Richter scale.  The 

magnitude, M, can be determined by the equation , where I is the 

intensity of seismic waves recorded by seismographs and  is a constant 

which represents the threshold intensity.    

​ ​ (i)​ State the magnitude of an earthquake such that its intensity is the same 

as the threshold intensity.​ ​ ​ ​ ​ ​ [1] 

​  

 

 

 

 

​ ​  

​ ​ (ii)​ Earthquakes of magnitude 5.8 and 6.3 occurred in Taiwan and Canada  

​ ​ ​ respectively in 2019.  Find the value of as a power of 10, given that  

​ ​ ​  and represent the intensity of the earthquakes in Canada and  

​ ​ ​ Taiwan respectively.​ ​ ​ ​ ​ ​ ​ [3] 
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​ (b)​  Solve the simultaneous equations  

​ ​ ​ ​ ​ ​   

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [5] 
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6​ A curve is given by the equation . 

​ (i)​ Show that the value of k is −2 given that the curve has a turning point at x = 3.2.

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ (ii)​ Using the value of k found in part (i), find the range of values of x for which the 

curve is decreasing.​ ​ ​ ​ ​ ​ ​ ​ [3] 
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7​ The function f is defined, for , by . 

​ (i)​ State the amplitude of .​ ​ ​ ​ ​ ​ ​ [1] 
 
 
 
 
 

​ (ii)​ Sketch the graph of  for .​ ​ ​ ​ [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ (iii)​ On the diagram drawn in part (ii), sketch the graph of  for 
.  ​ ​ ​ ​ ​ ​ ​ ​ ​ [1] 

 
 
 
 
 

​ (iv)​ Hence state the number of solutions of the equation  for 
.​ ​ ​ ​ ​ ​ ​ ​ ​ [1] 
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8​ It is given that .  The curve intersects the x-axis at P and the equation of 

the tangent to the curve at point P is .  Find the equation of the curve.     
[6] 
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9​ It is given that  and . 

​ (i)​ Express  in terms of p and q.​ ​ ​ ​ ​ ​ [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ (ii)​ Calculate the value of  when p = 1 and q = 0.5.​ ​ ​ [3] 
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10​ The roots of the equation  are α and β.   

​ (i)​ Prove that .​ ​ ​ ​ ​ ​ ​ ​ [2] 

 
 
 
 
 
 
 
 
 
 
 

​ (ii)​ Write down a similar expression for .​ ​ ​ ​ ​ [1] 
 
 
 
 
 
 
 

​ (iii)​ Hence or otherwise, find a quadratic equation whose roots are  and .​ [4] 
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11​ (a)​ Given that , find .​ ​ ​ ​ ​ ​ [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)​ In the diagram below, Q is the point of intersection of the curve   

and the line .  Using the result found in part (a), find the area of the 

shaded region if the x-coordinate of Q is 1.​ ​ ​ ​ ​ [6] 

 

 

 

 

​ ​  
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12​ Solutions to this question by accurate drawing will not be accepted. 

​ ABCD is a parallelogram where A is (−4, 2), B is (1, 4) and D is (−2, 0).  The point E 

lies on AB such that .  Lines are drawn, parallel to the y-axis, from A to 

meet the x-axis at Q and from E to meet AD at P.    

 

 

 

 

 

 

 

​  

 

​ (i)​ Calculate the coordinates of C and of E.​​ ​ ​ ​ ​ [4] 

 

 

 

 

 

 

 

 

 

 

​  
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(ii)​ Find the equation of AD and calculate the coordinates of P.​ ​ ​ ​ [3] 

 

 

​  

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii)​ Explain why AEPQ is a parallelogram and calculate its area.​ ​ ​ ​ [4] 
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