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

Solutions relying on calculator technology are not acceptable.

VA
y=xlnx

=¥

Figure 3

(a) Find J.x2 In xdx
3)
Figure 3 shows a sketch of part of the curve with equation

y=xInx 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 2z 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)
(a) sxt WX dx  wulbiplication - By Parts
d S\w' dx=\w-‘u’v dx
U= !n‘xE“I = %
1.3 § 1oy
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\= ng (xlnx) * dx
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5% = mf x*Un?x dx Multiplication - By Parts
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42metres [ —— T

hmetres

e —_—
_ -~

-

<+«—— 8metres —»
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 (0.6z) m® per minute.
There is a tap at point 7 at the bottom of the tank.

At time ¢ minutes after the tap has been opened,

» the depth of the water is A metres
«  the water is leaving the tank at a rate of (0.157/)m® per minute

(a) Show that

dh 12 -3h
dr 320
“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 3.5m.
(6)
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(@) 1t's oo thek AV - 06w -0.15Th B
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V= e
~ Nolume of tomk: V= TI4)h
\ = lenh
P LR 1), F N
dh i
L g
We wont dh . dh - dh , dV
at dt  dv  dt

dh. 1 (0.6m-0.57h) 1
at ew

. 0.6-0.15h
A6
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Question 9 continued

(b) W T \ ) . :
dh - \1-3
dt 320

Seqorote Variakies by qrouping
(1 dwh=(_2 dt the like terms on one Side
| ETEET R REYY

MAAY

“llaln-3nl = 3 e
— 320

t= 208 min 0
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10. (a) A student’s attempt to answer the question

“Prove by contradiction that if #° is even, then 7 is even”
is shown below. Line 5 of the proof is missing.

Assume that there exists a number n such that »3 is even, but z is odd.
Ifnisoddthen n=2p+ 1 where pe Z
So *=Q2p+1)
=8p*+ 12p*+to6p+1
_ 2(4934 691'*39) *1, which is odd

This contradicts our initial assumption, so if #* is even, then 7 is even.

Complete this proof by filling in line 5.

1)
(b) Hence, prove by contradiction that 32 is irrational.
3)
Make an nption: e _wani our asSumption 1 be thefopposited of whao:
" Assume that "\J-?:.\S a vational number" " tvying b prave.
he Proof, we ave trying b0 the assumphion |

Since N2 s fationol, We com wwte it 64:
iﬁ‘-% whexe p ond q ave
integexs with no Lommen factors.

E— Culoe oot \on

p?:2¢", pPisewnhene p is even ond canbe

bvttun on @ = 2M, whave Mis ong

intenen .

(.Zm)3= ).q; g
Bm’ = 1q3
3 q}: 4m", q5 1S even .. Q is olso even.

This meams that g omd g have o common factor 2, whidais o contradicion
to owr initiod stokememk. Hence provem by controdiction that 32 is irrational .
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