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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 graph below shows part of the graph of , where x is in radians.  

The graph intersects the x-axis at point A.   

 

 

 

 

 

 

 

 

 

(i)​ Find the exact coordinates of point A.​ ​ ​ ​ ​ [2] 

 

 

 

 

 

 

 

 

(ii)​ Find the rate of change of y at point A given that x is increasing at a constant 

rate of  units per second.​ ​ ​ ​ ​ ​ ​ [3] 
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2​ (i)​ Factorise .​​ ​ ​ ​ ​ ​ ​ ​ [1] 

 

 

 

 

 

​ (ii)​ A pyramid has a base area of  cm2 and volume 

cm3.   

​ ​ (a)​ Show that the height of the pyramid can be expressed as 

, where A, B and C are constants.​ ​ ​ [2] 
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​ (ii)​ (b)​ Using your results in part (i) and part (ii)(a), express the height of the 

pyramid as partial fractions.​ ​ ​ ​ ​ ​ [4] 
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3​ (a)​ (i)​ Sketch the graph of .  ​ ​ ​ ​ ​ [2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ ​ (ii)​ It is given that the line , where k is a constant, meets the 

curve .  Show that , where m is a rational 

number.​ ​ ​ ​ ​ ​ ​ ​ ​ [4] 
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​ (b)​ The quadratic curve  cuts the x-axis at  and , as shown in 

the diagram below.  Show that  .​ ​ ​ ​ ​ [4] 
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4​ (a)​ Write down, without simplifying, the first three terms of the expansion, in 

ascending powers of x, of .  Hence find the value of n if the first two 

non-zero terms in the expansion of  are .​ ​ [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ​ (b)​ (i)​ Expand and simplify   in ascending powers of x up to and 

including .​ ​ ​ ​ ​ ​ ​ ​ [2] 
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​ (b)​ (ii)​ A sum of money, $A, increases in such a way that after one year, it 

amounts to , after two years to , and so on.   

​ ​ ​ Use your expansion in part (i) to estimate the sum obtained at the end 

of 10 years, given that an initial amount of $10 000 was invested.  ​ [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

​ ​ (iii)​ Peter claimed that this is a good estimate of the sum of money obtained.  

Do you agree with him? Justify your answer.   ​​ ​ ​ [1] 
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5​ (a)​ Solve the equation  for .​ ​
​ [3] 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

​ (b)​ (i)​ Show that .​ ​ ​ ​ [2] 
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​ (ii)​ Hence, show that 

.​ ​ [4] 
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6​ In the diagram, ∠PAB = θ °, where θ is acute.  ∠APD = 90°, PA = 6 cm and  

​ PD = 1 cm.  C is vertically below P such that AB and CD are each perpendicular to BC.   

 
 
 
 
 
 
 
 
​ ​  
 
 
​ L is the total length of AB, BC and CD. 
 

(i)​ Find the values of a and b for which  cm.​ ​ [3]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​  

(ii)​ Hence express  in the form , where R > 0 and .​[2] 
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​ (iii)​ State the maximum value of  and the corresponding value of θ.​ ​ [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ (iv)​ Find the value of θ for which = 6 cm.​ ​ ​ ​ ​ [2] 
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7​ (i)​ The line  passes through the highest point of a circle, with centre C.  A 

tangent to the circle at A(7, −2) intersects the y-axis at .  Find the equation 

of the circle.​ ​ ​ ​ ​ ​ ​ ​ ​ [6] 
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​ (ii)​ Another circle has an equation .  By considering the 

radii of the two circles, explain whether it intersects the circle in part (i).​ [4] 
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8​ A circular cylinder, open at one end, is constructed of thin sheet metal with a total 

surface area of 420π cm2.   The cylinder has a base radius of r cm and a height of h cm.   

​ (i)​ Assuming that the thickness of the metal sheet is negligible, show that the 

volume of the cylinder, V cm3, is given by .​​ ​ [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ (ii)​ Find the value of r for which V is stationary given that r can vary.​ ​ [3] 
 
 
 
 
 
 
 
 
 
 
 
 
​  
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(iii)​ Evaluate the stationary value of V and determine, with working, whether this 

value is a maximum or a minimum.​ ​ ​ ​ ​ ​ [3] 
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9​ The table below shows some experimental values of two variables x and y.​  It is 

known that x and y are related by the equation .    

x 1 2 3 4 5 
y 1 −1.68 −3.24 −5.28 −5.84 

 
​ One of the values of y is subjected to an unusually large error. 

​ (i)​ Draw the graph of (xy + x) plotted against on the grids on the next page.  ​[2] 

​ (ii)​ Use your graph to  

(a)    determine the incorrect value of y and estimate its correct value,​ [2] 

 

 

 

 

(b)   estimate the values of p and q.​ ​ ​ ​ ​ ​ [2] 

 
 
 
 
 
 
 
 
 
 
 
 

(iii)​ Explain how the graph could be used to estimate the values of x when 

.  Find the positive value of x.​ ​ ​ ​ ​ [3] 
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10​  A particle starts from a fixed point A and travels in a straight line.  As it passes a point 

B, the brakes are applied and the particle slows down at a constant rate of m/s2, 

coming to rest at point C.  For the motion from A to B, the velocity, v m/s, of the 

particle, t s after leaving A, is given by  for . 

 

​ (i)​ Find the time taken for the object to reach a velocity of 3 m/s.​​ ​ [2] 

 

 

 

 

 

 

 

 

 

​ (ii)​ Find the initial acceleration of the particle.​ ​ ​ ​ ​ [2]​

 

 

 

 

 

 

 

 

​ (iii)​ Find the velocity of the particle at point B.​ ​ ​ ​ ​ [1] 
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​ (iv)​ Find the total distance travelled from A to C.​ ​ ​ ​ ​ [6] 
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11​ A curve is given by the equation  where . 

​ (i)​ Explain why the curve is defined for all values of x except .​ ​ [1] 
 
 
 
 
 
 
 
​ (ii)​ Explain, with working, why the curve has no stationary point.​​ ​ [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
​ (iii)​ The curve crosses the x-axis at point P.  The normal to the curve at P meets the 

curve again at point Q.  Find the area of triangle OPQ, where O is the origin.​[8]

​ ​  
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~ End of Paper ~ 
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