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6 The integral In , where n is an integer, is defined by dI x x1n

n
2

0

2
1

2
1

= -
-

` jy .
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 (c) Find the exact value of I5  giving the answer in the form k 3, where k is a rational number to be 
determined. [3]
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 (c) Find the exact value of I5  giving the answer in the form k 3, where k is a rational number to be 
determined. [3]
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1 (a) By differentiating e x2- , find the Maclaurin’s series for e x2-  up to and including the term in x2 . 
 [5]
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 (b) Deduce an approximation to xe dx
0

25
1

-y , giving your answer as a rational fraction in its lowest 
terms. [2]
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1 Find the Maclaurin’s series for rtan x 4
1+` j up to and including the term in x2 . [5]
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2 A curve has equation coshy x= , for x0 2
1G G .

 Find, in terms of r and e, the area of the surface generated when the curve is rotated through r2  radians 
about the x-axis. [6]
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5 The curve C has equation
( )y xy 1 52 2+ + = .

 (a) Show that, at the point ( , )1 1  on C, x
y
d
d

3
2=- . [3]
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1 (a) By differentiating e x2- , find the Maclaurin’s series for e x2-  up to and including the term in x2 . 
 [5]
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0

25
1
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7 (a) It is given that h xsecy 1
2
1+= - b l.

  Express cosh y in terms of x and hence show that sinh d
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y x
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 (b) Find the first three terms in the Maclaurin’s series for h xsec –1
2
1+b l in the form

lna bx cx2+ + ,

  where a, b and c are constants to be determined. [7]
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2 The variables x and y are related by the differential equation
d
d d
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 (a) Find the general solution for y in terms of x. [6]
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 (b) State an approximate solution for large positive values of x. [1]
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7 (a) It is given that h xsecy 1
2
1+= - b l.

  Express cosh y in terms of x and hence show that sinh d
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 (b) Find the first three terms in the Maclaurin’s series for h xsec –1
2
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lna bx cx2+ + ,

  where a, b and c are constants to be determined. [7]
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1 Find the Maclaurin’s series for tan xex  from first principles up to and including the term in x2 . [5]
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3 The curve C has equation

.xy x y4 33 3- =

 (a) Show that, at the point ( , )1 1-  on C, .x
y

11d
d
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 (b) Find the value of 
x
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d
d
2

2
 at the point ( , )1 1- . [5]
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2 Find the solution of the differential equation

x
y

x
x y

x
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4
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d
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3
+

+
=

 for which y 1=  when x 1= . Give your answer in the form ( )y xf= . [7]
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5 The curve C has parametric equations

x t t at3 2 1 3= + +- ,    y t t bt4 2
3 1 3= - +- ,    for t1 2G G ,

 where a and b are constants.

 (a) It is given that a 3
2=  and b 2

1=- .

  Show that ( )t
x

t
y

t td
d

d
d2 2

4
25 2 2 2+ = + -e eo o  and find the exact length of C. [6]
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 (b) It is given instead that a b 0= = .

  Find the value of 
x
y

d
d
2

2
 when t 1= . [4]
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1 Find the Maclaurin’s series for tan xex  from first principles up to and including the term in x2 . [5]
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3 The curve C has equation

.xy x y4 33 3- =

 (a) Show that, at the point ( , )1 1-  on C, .x
y

11d
d
=  [3]
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 (b) Find the value of 
x
y

d
d
2

2
 at the point ( , )1 1- . [5]
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5 The variables x and y are such that y 0=  when x 0=  and 

    ( ) ( )x y x y1 1 13+ + + + = .

 (a) Show that d
d
x
y

4
3

= -  when x 0= . [3]
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 (b) Find the Maclaurin’s series for y up to and including the term in x2 . [7]
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5 The variables x and y are such that y 0=  when x 0=  and 

    ( ) ( )x y x y1 1 13+ + + + = .

 (a) Show that d
d
x
y

4
3

= -  when x 0= . [3]
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 (b) Find the Maclaurin’s series for y up to and including the term in x2 . [7]
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2 (a) Find the coefficient of x2  in the Maclaurin’s series for lncos x- . [4]
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 (b) Find the length of the arc of the curve with equation lncosy x= -  from the point where x 0=  to 
the point where rx 4

1= . [4]
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4 It is given that 

tanx t t1= - + -           and        sinhy t t1= + - .

 (a) Show that x
y

t
t t1 1

d
d

2

2 2
= -

+ + + . [4]
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 (b) Find the value of 
x
y

d
d
2

2
 when t 4

3= . [5]
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1 Find the Maclaurin’s series for ( )ln 1 ex+  up to and including the term in x2 . [5]
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2 A curve has equation

( )x y y1 22+ + = .

 (a) Show that d
d
x
y

3
2

= -  at the point ( , )0 2- . [3]
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 (b) Find the value of  

d
d
x
y
2

2
 at the point ( , )0 2- . [4]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................



9231 Further Mathematics Paper 2 - Differentiation
Topical questions | 39 questions

22. Question | 9231 Oct-Nov 2022 P2 V3 Q1 3

9231/23/O/N/22© UCLES 2022 [Turn over

1 Find the Maclaurin’s series for ( )ln 1 ex+  up to and including the term in x2 . [5]

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................



9231 Further Mathematics Paper 2 - Differentiation
Topical questions | 39 questions

23. Question | 9231 May-June 2023 P2 V3 Q1 3

9231/23/M/J/23© UCLES 2023 [Turn over

1 (a) Find the Maclaurin series for sin x1-  up to and including the term in x3 . [5]

 ............................................................................................................................................................
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 (b) Deduce an approximation to 
u

u
1
1 d20

5
1

-
y , giving your answer as a fraction. [1]
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4 The curve C has equation

( )y x y4 1093 6+ + = .

 (a) Show that, at the point ( 4- , 3) on C, x
y

17
1

d
d
= . [3]
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 (b) Find the value of 
x
y

d
d
2

2
 at the point ( 4- , 3). [5]
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3 Find the first three terms in the Maclaurin’s series for tanh ex1
2
1- b l in the form lna bx cx2

1 2+ + , giving
 the exact values of the constants a, b and c. [6]
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1 Find the Maclaurin’s series for ( ) ( )ln lnx x2 52+ + +  up to and including the term in x2 . [5]
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 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................



9231 Further Mathematics Paper 2 - Differentiation
Topical questions | 39 questions

27. Question | 9231 Oct-Nov 2023 P2 V2 Q2 4

9231/22/O/N/23© UCLES 2023

2 It is given that

 x t1 1
+=           and          y tet= .

 (a) Show that ( )x
y

t td
d

et 3 2= - + . [3]
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 (b) Find 
x
y

d
d
2

2
 in terms of t. [4]
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3 Find the first three terms in the Maclaurin’s series for tanh ex1
2
1- b l in the form lna bx cx2

1 2+ + , giving
 the exact values of the constants a, b and c. [6]
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2 Find the Maclaurin’s series for e ex x1 12

++ -  up to and including the term in x2  . [4]
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3 It is given that 

sinx t1= -      and     cosy t t1= - ,     for t0 11G .

 (a) Show that cosx
y

t t t1d
d 2 1= - + - - . [3]
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 (b) Find 
x
y

d
d
2

2
 in terms of t . [4]
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2 Find the Maclaurin’s series for e ex x1 12

++ -  up to and including the term in x2  . [4]
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3 It is given that 

sinx t1= -      and     cosy t t1= - ,     for t0 11G .

 (a) Show that cosx
y

t t t1d
d 2 1= - + - - . [3]
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 (b) Find 
x
y

d
d
2

2
 in terms of t . [4]
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3 The curve C has equation 

    x xy y2 8 12
3 3
+ + = - .

 (a) Show that, at the point ( , )2 1- -  on ,
d

d
C

x

y

2
1

=- . [3]
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33. Question part 2/2 | 9231 May-June 2024 P2 V3 Q3
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 (b) Find the value of 
d

d

x

y
2

2
 at the point ( , )2 1- - . [5]
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34. Question part 1/2 | 9231 Oct-Nov 2024 P2 V1 Q2 4
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2 It is given that 
x t1 1= +   and  cosy t1= -   for t0 11 1 .

 (a) Show that xy t
t1dd

2
2= - . [2]
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 (b) Show that x
y t t t1 2d

d a b
2

2 2 2= - - -` `j j, where a and b are constants to be determined. [4]
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35. Question part 1/2 | 9231 Oct-Nov 2024 P2 V2 Q2 4

9231/22/O/N/24© UCLES 2024

2 The curve C has equation 
( )lny xy4 4 12 + = .

 (a) Show that, at the point ,2 21b l on C, xy 61dd = - . [3]
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 (b) Find the value of x
y

d
d

2
2  at the point ,2 21b l. [4]
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36. Question part 1/2 | 9231 Oct-Nov 2024 P2 V3 Q2 4

9231/23/O/N/24© UCLES 2024

2 It is given that 
x t1 1= +   and  cosy t1= -   for t0 11 1 .

 (a) Show that xy t
t1dd

2
2= - . [2]
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 (b) Show that x
y t t t1 2d

d a b
2

2 2 2= - - -` `j j, where a and b are constants to be determined. [4]
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37. Question | 9231 May-June 2025 P2 V3 Q1
2
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1 Find the Maclaurin’s series for e x 21+b l up to and including the term in x2. [5]
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38. Question part 1/2 | 9231 May-June 2025 P2 V4 Q4 6
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4 A curve has parametric equations 
    x t t t 13 2= - + -     and    ey t t= .
 (a) Show that 1 is the only real value of t for which x 0= . [1]
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 (b) Show that ( )dd exy t t
t

3 2 1
1 t

2= - +
+ . [3]
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 (c) Find the Maclaurin’s series for y up to and including the term in x2 . [6] 
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39. Question part 1/2 | 9231 Oct-Nov 2025 P2 V2 Q3 4
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3 The variables x and y are such that y 2=  when x 1=-  and
( )x y x y 32 3+ + = .

 (a) Show that xy 41dd =  when x 1=- . [3]
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39. Question part 2/2 | 9231 Oct-Nov 2025 P2 V2 Q3 5
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 (b) Find the value of x
y

d
d2

2  when x 1=- . [6]
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