
38

*P58348A03844*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

13. Show that 

2 2 32
15

2 2
0

2

x x x+ = +( )∫ d

(7)
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3[ 1×-1113+2E) d" Integration by substitution :
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b) From part a :|
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3 doc =)
}
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5 (x - 1) (3+25×-1) a U(3+24

Partial Fractions : 6 = A
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U(3+2u) U 3+2u
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⇒ 6= A- (3+2a) + Bu
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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 í h  to show that

� dh
h4 −  = í8 ln௘|௘4 í h |௘í2 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)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

•

→a•o•.q
=µ, t.im • =p: 1¥ : "

"

Ypfg.
*÷;÷÷÷÷÷

÷ ...

__e#

PhysicsAndMathsTutor.com

michellewright
Text Box
4.



45

*P58354A04548* Turn over     

 

Question 14 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

gg@tEAe-Eo-TMpI.e" " "" """ """""" "" " µdh = to-2514 - Sh) =o = > to-2514 - Tn) =o

=) Th = 4

⇒ h = 16mHIM
÷:÷:* ;÷÷÷:÷÷:÷÷•" ""

"
""" " """ """ "" " "" g)✓

⇒YYInlu.tn/-2rn=tj;-ic1e=7t--
0 and h= I =) -81h / 4.r, / -2)" {ubstitute

back in !

=) - 81h13) - 2 = C

=) - 81h14 - Th / -25h = YY - 8h13) - 2 IMµµµ,÷ .am#?--i-sm*i-ar.-- ÷ -

sina.is/n#-2a-sn--s=t'*
i

⇒ -1=75.2--4ears when h= 12m I

µ-É-_zzz__gAA-§

PhysicsAndMathsTutor.com


	1. A-level Paper 1 June 2018 Q13
	2. A-level Paper 1 Oct 2020 Q10
	4. A-level Paper 2 June 2019 Q14



