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13. Show that 

2 2 32
15

2 2
0

2

x x x+ = +( )∫ d

(7)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

|
% """"" d" "" " ""°

d⇒ = I ✓

du = DX

= [
"

(2u€Ñ " ) du/
✗ +2 = u

i. DC = U- Z

µ
= #"" " ""

"" d" @ " = "
"
" = "

@x = 0
,
U =L

=/ a¥÷ - "¥-1
"

f-
- [ " ~

= 4×y - 8¥
"

) - ( u× -81¥ ) -

= 1¥ - 6¥ - 1¥ + 16¥

"

=¥*.÷!g.
= 64t¥= =

3242.tk#ab---Exb

1
aged

PhysicsAndMathsTutor.com

eddie
Pencil

eddie
Pencil

eddie
Pencil

eddie
Pencil

eddie
Pencil

eddie
Pencil

eddie
Pencil

eddie
Pencil

michellewright
Text Box
1.



Hi Maa
-08

3[ 1×-1113+2E) d" Integration by substitution :
( 2FI du

↳ =g3
""" ' ¥ ✗ = U'+ I

3
.

Lu du 1 U2 = X - I => U =

a
1h41 - 1) 13+24 Ill = 2¥, doc

=)
}

Gu die =) dx = 2K du '

a
U2 - ( 3+24 New Limits : For ✗ = 5

,
U=sÑ=Ñ= 2 new limits

✗ = 10
,
U =@ = 59=3} I

= J
'

6 du as

requireU(3+2u)

'red
,
with p=2 and 9=3 ,

,

= =

-

PhysicsAndMathsTutor.com

michellewright
Text Box
2.



a. a.am
b) From part a :|
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12. (a) Use the substitution  u = 1 + x  to show that

x
x10

16

+∫  dx = 
2 1

3
( )u
up

q −∫  du

  where p and q are constants to be found.
(3)

 (b) Hence show that

x
x10

16

+∫  dx = A – B ln 5

  where A and B are constants to be found.
(4)
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Question 12 continued
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14. (a) Use the substitution  u = 4  h  to show that

dh
h4 −  = 8 ln|4  h | 2 h  + k

  where k 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

d
d
h
t

t h
=

−( )0 25 4

20

.

 where h is the height in metres and t 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.

(7)
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Question 14 continued
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