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Questions
 

Q1.           

f(x) = 
,          x > 0

(a)  Show that f(x) = Ax−1 + Bxk + C, where A, B, C and k are constants to be determined.

(4)

(b)  Hence find f'(x).

(2)

(c)  Find an equation of the tangent to the curve y = f(x) at the point where x = 4

(4)

 

(Total for question = 10 marks)

 

 

Q2.           

The curve C has equation

(a)  Find  

(2)

(b)  Hence find the coordinates of the stationary point on C.

(5)

(c)  Use 
 to determine the nature of this stationary point.

(3)

 

(Total for question = 10 marks)

 



 

Q3.           

The curve C has equation

(a)  Find 
 in a fully simplified form.

(3)

(b)  Hence find the coordinates of the turning point on the curve C.

(4)

(c)  Determine whether this turning point is a minimum or maximum, justifying your answer.

(2)

The point P, with x coordinate , lies on the curve C.

(d)  Find the equation of the normal at P, in the form ax + by + c = 0, where a, b and c are
integers.

(5)

 

(Total for question = 14 marks)

 

 

Q4.           

The curve C has equation

(a)  Find 
 giving the answer in its simplest form.

(3)

The point 
 lies on C.

(b)  Find the equation of the tangent to C at the point P. Write your answer in the form y = mx + 
c, where m and c are constants to be found.

(3)

 

(Total for question = 6 marks)

 

 

Q5.           

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = f(x) where

The curve has a minimum turning point at A.

(a) Find f ′(x).

(2)

(b)  Hence find the coordinates of A.

(4)

(c)  Use your answer to part (b)  to write down the turning point of the curve with equation

(i)  y = f(x + 1),

(ii)  y = 
 f(x) .

(2)

 



(Total for question = 8 marks)

 

 

Q6.           

The curve C has equation 

(a)  Find, simplifying each term,

(i)  

(ii)  

(5)

(b)  Use part (a) to find the exact coordinates of the stationary point of C.

(5)

(c)  Determine whether the stationary point of C is a maximum or minimum, giving a reason for
your answer.

(2)

 

(Total for question = 12 marks)

 

 

Q7.           

The curve C has equation

y = 3x2 – 4x + 2

The line l1 is the normal to the curve C at the point P(1, 1)

(a)   Show that l1 has equation

x + 2y – 3 = 0

(5)

The line l1 meets curve C again at the point Q.

(b)   By solving simultaneous equations, determine the coordinates of the point Q.

(4)

Another line l2 has equation kx + 2y – 3 = 0, where k is a constant.

(c)   Show that the line l2 meets the curve C once only when

k2 – 16k + 40 = 0

(4)

(d)   Find the two exact values of k for which l2 is a tangent to C.

(2)

 

(Total for question = 15 marks)

 

Q8.           

Figure 2 shows a sketch of the curve C1 with equation y = f(x) where

The curve crosses the x-axis at 
, touches it at (2, 0) and crosses the y-axis at (0, 4).

There is a maximum turning point at the point marked P.

(a)  Use f′(x) to find the exact coordinates of the turning point P.



(7)

A second curve C2 has equation y = f(x + 1).

(b)  Write down an equation of the curve C2

You may leave your equation in a factorised form.

(1)

(c)  Use your answer to part (b) to find the coordinates of the point where the curve C2 meets the
y-axis.

(2)

(d)  Write down the coordinates of the two turning points on the curve C2

(2)

(e)  Sketch the curve C2, with equation y = f(x + 1), giving the coordinates of the points where
the curve crosses or touches the x-axis.

(3)

 

(Total for question = 15 marks)

 

 

Q9.           

A curve has equation

y = 16x  − 3x2 − 78          x > 0

(a)  Find, in simplest form, 

(3)

(b)  Hence find the equation of the normal to the curve at the point where x = 4, writing your
answer in the form ax + by + c = 0, where a, b and c are integers to be found.

(5)

 

(Total for question = 8 marks)

 

 

Q10.           

The curve C has equation y = f(x), x > 0, where

It is given that the point P(4, 14) lies on C.

(a)  Find f(x), writing each term in a simplified form.

(6)

(b)  Find the equation of the tangent to C at the point P, giving your answer in the form y = mx +
c, where m and c are constants.

(4)

 

(Total for question = 10 marks)

 

 

Q11.           

Figure 3

Figure 3 shows a sketch of the curve with equation y = f(x) where

The curve crosses the x-axis at (2, 0) and (8, 0) and has a minimum point at A.

(a)  Use calculus to find the coordinates of point A.



(5)

(b)  State

(i)  the roots of the equation 2f(x) = 0

(ii)  the coordinates of the turning point on the curve y = f(x) + 2

(iii)  the roots of the equation f(4x) = 0

(3)

 

(Total for question = 8 marks)
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