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5.

O

Q

P(2, 10)

y

x

Figure 1

	 Figure 1 shows part of the curve with equation  y = 3x2 – 2

	 The point P(2, 10) lies on the curve.

	 (a)	 Find the gradient of the tangent to the curve at P.
(2)

	 The point Q with x coordinate 2 + h also lies on the curve.

	 (b)	Find the gradient of the line PQ, giving your answer in terms of h in simplest form.
(3)

	 (c)	 Explain briefly the relationship between part (b) and the answer to part (a).
(1)
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Question 5 continued
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16.	The curve C has equation  y = f(x)  where

f(x) = ax3 + 15x2 – 39x + b

	 and a and b are constants.

	 Given
•	 the point (2, 10) lies on C
•	 the gradient of the curve at (2, 10) is –3

	 (a)	 (i)	 show that the value of a is –2

		  (ii)	 find the value of b.
(4)

	 (b)	Hence show that C has no stationary points.
(3)

	 (c)	 Write f(x) in the form (x – 4)Q(x) where Q(x) is a quadratic expression to be found.
(2)

	 (d)	Hence deduce the coordinates of the points of intersection of the curve with equation

y = f(0.2x)

		  and the coordinate axes.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PhysicsAndMathsTutor.com

michellewright
Pencil

michellewright
Pencil

michellewright
Text Box
4.



*P66585A04344* Turn over     

43

	

	

Question 16 continued
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Question 16 continued
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(Total for Question 16 is 11 marks)
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2. A curve C has equation

y = x2 − 2x − 24 x,    x > 0

 (a) Find (i) 
d
d
y
x

   (ii) 
d
d

2

2

y
x (3)

 (b) Verify that C has a stationary point when x = 4
(2)

 (c) Determine the nature of this stationary point, giving a reason for your answer.
(2)
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Question 2 continued
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14. The curve C, in the standard Cartesian plane, is defined by the equation 

x = 4 sin 2\� � � �
4 4

π πy− < <

 The curve C passes through the origin O

 (a) Find the value of d
d
y
x

 at the origin.
(2)

 (b) (i) Use the small angle approximation for sin 2y to find an equation linking x and y 
for points close to the origin. 

  (ii) Explain the relationship between the answers to (a) and (b)(i).
(2)

 (c) Show that, for all points (x, y) lying on C,

d

d

y
x a b x

=
−
1

2

  where a and b are constants to be found.
(3)
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Question 14 continued
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13.

r m

r m

h m

Figure 9

[A sphere of radius r has volume 
4
3
ʌU࣠3 and surface area 4ʌU࣠2]  

 A manufacturer produces a storage tank.

 The tank is modelled in the shape of a hollow circular cylinder closed at one end with a 
hemispherical shell at the other end as shown in Figure 9. 

 The walls of the tank are assumed to have negligible thickness.

 The cylinder has radius r metres and height h metres and the hemisphere has radius r metres.

 The volume of the tank is 6 m3.

 (a) Show that, according to the model, the surface area of the tank, in m2, is given by  

12
r

 + 
5
3

 ʌU࣠2

(4)

 The manufacturer needs to minimise the surface area of the tank.

 (b) Use calculus to find the radius of the tank for which the surface area is a minimum.
(4)

 (c) Calculate the minimum surface area of the tank, giving your answer to the nearest integer.
(2)
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Question 13 continued
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5.	 The curve C has equation

y = 5x4 – 24x3 + 42x2 – 32x + 11        x ∈ 

	 (a)	 Find

		  (i)	 d
d
y
x

		  (ii)	 d
d

2

2

y
x (3)

	 (b)	 (i)	 Verify that C has a stationary point at x = 1

		  (ii)	Show that this stationary point is a point of inflection, giving reasons for 
your answer.

(4)
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7.	 In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

x

C

O

l

R
P(5, –13)

y

Figure 2

	 Figure 2 shows a sketch of part of the curve C with equation

y = x3 – 10x2 + 27x – 23

	 The point P(5, –13) lies on C

	 The line l is the tangent to C at P

	 (a)	 Use differentiation to find the equation of l, giving your answer in the form y = mx + c 
where m and c are integers to be found.

(4)

	 (b)	Hence verify that l meets C again on the y-axis.
(1)

	 The finite region R, shown shaded in Figure 2, is bounded by the curve C and the line l.

	 (c)	 Use algebraic integration to find the exact area of R.
(4)
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Question 7 continued
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