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2. (a) Use the substitution x =u"+ 1 to show that

J"O 3dx :J" 6 du
5 (x—l)(3+2\/ﬁ) pu(3+2u)

where p and ¢ are positive constants to be found.
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(b) Hence, using algebraic integration, show that

JIO A =Ina
s (x-1)3+2Vx-1)

where « is a rational constant to be found.
(6)
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4 )
3. (a) Use the substitution u =1 ++/x to show that
16 q 1)
0 ﬁ dx = p—z(uu D du
where p and q are constants to be found.
®3)
(b) Hence show that
:Gﬁ dx=A-BIn5
where A and B are constants to be found.
(4)
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4. (a) Use the substitution u =4 — Jh to show that

dh
=—8In|4 — -2 +
[~ T = 8infa = Vi |27 + &
where £ is a constant
(6)

A team of scientists is studying a species of slow growing tree.
The rate of change in height of a tree in this species is modelled by the differential equation

m £025 ( 4— \/Z )

dr 20
where 4 is the height in metres and 7 is the time, measured in years, after the tree is planted.

(b) Find, according to the model, the range in heights of trees in this species.

(2)
One of these trees is one metre high when it is first planted.
According to the model,

(c) calculate the time this tree would take to reach a height of 12 metres, giving your
answer to 3 significant figures.

L ™
a) fh-ﬁ dh

u-l..l_ 2 fheh-w

du: -5 = dh =1 dh- -aJB@elu 2> dh=-a(k-u) dw => dh= -B+2udu
o | —/= (-+qw) o = [ Q-3 oy, -
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0]
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L) dh - £ (4-)
. 20
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