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12. A company makes drinks containers out of metal.

The containers are modelled as closed cylinders with base radius r cm and height h cm and 
the capacity of each container is 355 cm3

The metal used

• for the circular base and the curved side costs 0.04 pence/cm2

• for the circular top costs 0.09 pence/cm2

Both metals used are of negligible thickness.

(a) Show that the total cost, C pence, of the metal for one container is given by

C = 0.13πr2 + 
28 4.

r
(4)

(b) Use calculus to find the value of r for which C is a minimum, giving your answer to
3 significant figures.

(4)

(c) Using d
d

2

2

C
r

 prove that the cost is minimised for the value of r found in part (b).
(2)

(d) Hence find the minimum value of C, giving your answer to the nearest integer.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PMT
PhysicsAndMathsTutor.com

Basic Differentiation  - Year 1 Core PhysicsAndMathsTutor.com



*P69201A03948* Turn over   

39

  

Question 12 continued
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2. A curve has equation

(a) Find d
d
y
x

 writing your answer in simplest form.
(2)

(b) Hence find the range of values of x for which y is decreasing.
(4)
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3. Given that

y = 
x

x
−

+
4

2
     x > 0

show that 
d
d
y
x

 = 
A x

1
     x > 0

where A is a constant to be found.
(4)
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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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5.

C

xO

y

Figure 1

C y = f (x x
x.

•

•

•

x

x
(1)

y = k k C

k
(2)

C
(3)
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Question 6 continued
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6.
A

h

r

r

F

E
D

C

B

Figure 5

• ABC r A

• BAC

• ABC DEF

• AD CF BE ABC DEF

• AD CF BE h

3

S

S r
r

(4)

r S
(4)

r

(2)
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7.

f (x) = x3 + 2x2 – 8x + 5

(a) Find		f	′′(x)
(2)

(b) (i)	 Solve		f	′′(x) = 0

(ii) Hence find the range of values of x for which f (x) is concave.
(2)
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