
Topic Z2 Hyperbolics and further calculus (Pre-TT A) [49] MARKSCHEME 
1. 

1(a)  

or reaches integral in θ if using substitution. 
M1 3.1a 

  (or kθ where 4tanθ = x + 3) M1 1.1b 

 A1 1.1b 

(b) 
 M1 1.1b 

 A1ft 1.1b 

 A1 2.1 

(c) Since the graph crosses the x-axis at x = 0 the area lies partially below 
the x-axis, hence the expression does not give the total area as the 
part below the axis counts as negative which cancels the positive 
area, so the student is not correct. 

B1 2.3 

2. 
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7(a) 
 M1 1.2 

 M1 1.1b 

 A1* 2.1 

 (3)  
(b)  

 
M1 3.1a 

 M1 1.1b 

 or  A1 1.1b 

 and  
With no “solutions” being found by attempts to solve or 

 

A1 2.3 

 (4)  
(7 marks) 
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3cosh3 9cosh 4cosh 3cosh 9coshx x x x x= Þ - =
2cosh 3x =

( )2cosh 3 ln 3 3 1x x æ ö
= Þ = + -ç ÷

è ø

( )ln 3 2x = + ( )ln 3 2x = -

( )ln 3 2x = + ( )ln 3 2x = -

cosh 0x =
cosh 3x = -



3. 
1(a)  M1 1.1a 

 M1 
A1 

1.1b 
1.1b 

 
 

M1 3.1a 

 A1 2.1 
 (5)  

(b)  M1 1.1b 

 M1 1.1b 

 A1 2.2a 

 (3)  
4. 

 

 

( ) ( )2 2 2f e cos f 2e cos e sinx x xx x x x x¢= Þ = -

( ) ( )2 2 2 2f 4e cos 2e sin 2e sin e cosx x x xx x x x x¢¢ = - - +

( ) ( )2 2 2 2 2f 3e cos 4e sin e cos 2e cos e sinx x x x xx x x p x q x x¢¢ = - = + -
..., ...p qÞ = =

( ) ( ) ( )f 5f 4fx x x¢¢ ¢= - +

( ) ( ) ( ) ( ) ( ) ( )f 0 1,f 0 2,f 0 3,f 0 2,f 0 7,f 0 38v¢ ¢¢ ¢¢¢ ¢¢¢¢= = = = = - = -

( ) ( ) ( ) ( )
2

f f 0 + f 0 + f 0 ...
2!
xx x ¢ ¢¢= +

( )
2 3 4 53 7 19f 1+2 + +
2 3 24 60
x x x xx x» - -



 
5. 

 



6. 

 

 
 
 
 


