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Question 7 continued
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8.  In this question you must show all stages of your working.

  Solutions relying on calculator technology are not acceptable.

y = x ln x

R

eO x

y

Figure 3

 (a) Find  x x x2
ln d∫

(3)

 Figure 3 shows a sketch of part of the curve with equation 

y = x ln x      x > 0

 The region R, shown shaded in Figure 3, lies entirely above the x-axis and is bounded by 
the curve, the x-axis and the line with equation  x = e.

 This region is rotated through 2π radians about the x-axis to form a solid of revolution.

 (b) Find the exact volume of the solid formed, giving your answer in simplest form. 
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

lal x thx dx multiplication ByPart
fur'dx uv fu'vdx

i
x lnx x x dx MI

x lnx x dx

x lnx 7 3 c dMIAI

www.mymathscloud.com



*P69198A02736* Turn over     

27

 

 

Leave 
blank

Question 8 continued
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Question 8 continued
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Question 8 continued
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9. 

4.2 metres

T

h metres

8 metres

Figure 4

 Figure 4 shows a cylindrical tank that contains some water. 

 The tank has an internal diameter of 8 m and an internal height of 4.2 m.

 Water is flowing into the tank at a constant rate of  (0.6π) m3 per minute.

 There is a tap at point T at the bottom of the tank.

 At time t minutes after the tap has been opened,

• the depth of the water is h metres 
• the water is leaving the tank at a rate of  (0.15π h) m3 per minute

 (a) Show that

d
d
h
t

 = 
12 3

320

− h

(4)

 Given that the depth of the water in the tank is 0.5 m when the tap is opened,  

 (b) find the time taken for the depth of water in the tank to reach 3.5 m.
(6)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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10. (a) A studentʼs attempt to answer the question

‟Prove by contradiction that if n3 is even, then n is even”

  is shown below. Line 5 of the proof is missing.

Assume that there exists a number n such that n3 is even, but n is odd.

If n is odd then  n = 2 p + 1  where  p ∈ 

 So  n3 = (2 p + 1)3

  = 8 p3 + 12 p2 + 6 p + 1

  = 

This contradicts our initial assumption, so if n3 is even, then n is even.

  Complete this proof by filling in line 5. 
(1)

 (b) Hence, prove by contradiction that 2
3  is irrational.

(5)
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written as p 2Mwheremisany
integer Al

2m 293

8m 293
M1

g 4m 93iseven gisalso even
Thismeans that pandqhave a commonfactor 2whichis acontradiction
to our initialstatementHenceproven byiontradiationthatV2isirrational

AIAI

www.mymathscloud.com



*P69198A03536* Turn over     

35

 

 

Leave 
blank

Question 10 continued
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Question 10 continued
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