A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 21

3(a) %(x(l+x2)n):2nx2 (1+x2)n1 +(1+x2 )n
:2n(1+x2 —1)(1+x2)n_1 +(1+x2)n
[x(1+x2 )]1 =2nl, —2nl,  +1,
0
2"=2n+1I -2nl = C2n+1)I =2"+2nl
3(b) I, :[tanf1 x}:) =1in
-1, =1-2I,
—ln=1-21,=1,=1+in




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 21

5m’ +2m+1=0=>m=-1£2i

1
5

— e ( 4cos2 x + Bsin2
y=¢ COSSX+ Sll’lSX

y:pxz+qx+r:>y':2px+q:y":2p

p=1 4p+g=5 10p+2q+r=3

g=1 r=-9

_1 .
y=e 5X(Acos%x+Bs1n%x)+x2 +x-9

1 1
'—e (=2 4qin2 2 25 _Lla75 2 in 2
y'=e ( 5As1n5x+SBcossx) <¢ (Acos5x+Bs1n5x)+2x+1

A-9=0 %B—%AH:O —A=9,B=2

_1 .
y=e (9cos%x+2s1n%x)+x2 +x-9

i—>0 as N —> 0
3n




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 21

S5m* +2m+1=0=>m=— J_r%i

1
5

i (Acos2x+Bsin1x)
y 5 5

y=px2+qx+r:>y':2px+q:>y":2p

p=1 4p+qg=5 10p+2q+r=3

_1 .
y=e 5x(Acos%x+Bsm%x)+x2 +x-9

1 . 1 .
y'=e (—%Asm%x+%Bcos%x>—ée s (Acos%x+Bs1n%x)+2x+l

A-9=0 2B-14+1=0 = 4=9 B=2

_1 .
y=e (9czos%x+251n%x)+x2 +x-9




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 21

3(a)

(e G+ () () G+ ()4

2))

n

n 2 2
D)*  n(n+l)
LN P L r:n(n+ +
3n n Z 12”4 2n2

r=l1 r=1

=H(13) +4(1+3) =%(1+3)(7+3)

5(b)

5(c)

-jt-—>0 as N —> X

A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 22

n §9 ﬁg T 59
s=[\e' +ie’do=3["¢"do
0 0

497"
s:%[@ ]
0

=i{e )




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 22

6(a)
& =1+2coshu :>J

du

1 coshu
—dx:lx/ij du:l,\/i 1du
o et

12 sinh™ (xﬁ )[+c]

6(b)

- + o

n[\/2;+1 \/2i2+1 ,222+1]
1 n , ;

- + o+
”(\/2xlz+n2 N2x2% 41 mJ

1
1
< dx
oN2x* +1

\/ﬁ [ J2sinh™ ( ﬁ)};%«/iln(\/ih/g)

Zx/Zr +n’ Zm 1\/_1n(\/_ \/_)




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 22

6(c)

1 1 1 1
St

n|N2x07+1 (2541 20 4

1 n n
=—| 1+ +.+
”{ N2x1P+n’ \/2(n—1)2+n2j

1 | .41
T dxz[;«\/zsmh (x\/i)}

ZLW 1 2In(42+43)

1
0

4y e 2 12 (V2 445)

=1 \/Zrz +n’ B \f3n2

S R 1)

6(d)

3 21n(\/5+\/§)

A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

1(a)

I = [x” cosh xT —~ nI; x"" cosh x dx

0

1

= [x" cosh x]; -n ([x”_] sinh x}o - (n - 1) I; x"? sinh x dx)

I, =coshl—n(sinh1-(n—1)I,_,)=coshl-nsinhl+n(n-1)I,,

1(b)

I, =coshl-2sinh1+2/,

I, =3coshl-2sinh1-2




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

2() | 1+2sinh® x =6sinh’ x = sinhx =+1




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

2(b)

X

o
A J

0.5 1




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

3(a) sin50 = Im(cos@+isin 6’)5 =sin’ @—10sin’ @cos> @+ 5sin Ocos” 0
=sin’ @ —10sin’ 6?(1 —sin? (9) + SSinH(l —sin? 6’)2
=16sin’ @ —20sin® @+ 5sin 6

3(b) x=sind, sin59=%«/§

50 =in+2kn or 50 =2m+2kn

: 1
Sln(g 7[)

sin(55 m), sin(—+3 7), sin(—+% ), sin(% m)

1
— —>0as N >,
N




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

5(a) m+m+1=0=>m=—1+13

2

y:e_éx(Acos£x+Bsin§x)

y=psin2x+qgcos2x = y'=2pcos2x—2gsin2x = y"=—4psin2x—4qgcos2x

—4p-2g+p=1 —4g+2p+q=1

1 . .
y=e 2x(Acos?x+Bsm§x>—%sm2x—%0052x

5(b)

~—Llgin2x—=< = J2(——sin2x—-=
YR —358IN2x—30082x = 13( J¢ Sin2x ﬁcosh)

J3 sin(2x-1.77)




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 24

T [E)ac< (23 ()3 e+ (1)37 4 ()3
1 &/ 3#
—— N3} =
2NnZ=1:( ) N(3*-1)
O () e (2 + ()3 + o+ ()37 4 (1)3Y)
1 &y 1
= 3v) =
2N Z(;( ) N(3* 1)
4(c) 3# ~ 1 :i
N(3f'v —1) N(ﬁ —1) N
A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper 21
2(a) I = E(l —x)" sinhxdx = [(1 —x)" cosh xTO + joln(l —x)"" cosh xdx
I, =-1+ n[(l —x)"! sinhx]]0 +n(n— 1)'[01(1 —~ x)n_2 sinh x dx
I, =—1+n(n-1)I,,
2(b)

I, = J;sinhxdx :[coshx]i) =coshl-1.

I, =—1+2I,

1, =2cosh1-3




A-Level Further Mathematics: 9231 Mathematics

- Further June 2025 Question Paper 21

4a) %e“ﬁ+%e“ﬁ+...+ LV
et
nL N B KT
L N dx-[2e l
Ll WT el o2+ L)V -
r:l\/;e <|:26 1+\/;e (2+¢;)e e
4() %eﬁ+%e‘/§+...+ﬁeﬁ

> J‘lnfe‘/; dx = [Zej’qn

1

et >[2e*ET te=2eV" —¢

1




A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper 23

6(a)

1 1 1 1 1{ n? n’ n’

— 5 +—+... =— +t >ttt

n| S+1 % +1 241 2°+n
n n n

nl\ 12 +n?

0
1 n n2 n n 1
- = <im
n<='n®+r ;n2+r2 !
6(b) l 1 N 1 1 _l n* n* n’
n|0°+1 L 41 D ] n(0° 40 P4’ (n—1)7? +n?

6(c)

ENE




