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

vlathematics: 9231 Mathematics - Further November 2025 Question Paper 22

7(a)

(l—xj(l—xx?—a);x)(—l)
1—x

Alternative method for question 7(a)

dy
tanh y = x = sech? y— =1
y y i

__ 1 _ 1
dx 1-tanh®’y 1-—x?

7(b)

Y_

Yo xtanh ™' x
X

-1
—|xdo lnx 1
eI =e W =x

i x'y)=tanh™' x
=)

X

dx

-1 -1
Xy =xtanh x—f
Y 1—x?

x’lyzxtanh’1x+%ln(l—x2)+c

5(a) m* +4m+3=0=>m=-1,-3
[y=]de™ + Be™
y=psinx+qgcosx—=y'=pcosx—gsinx = y"=—psinx—gcosx
—-p—49+3p=0 —g+4p+3g=5
p=lg=3%
y=Ae™ +Be ™ +sinx+1cosx

5(b) 5

yasinx+1icosx =% (%sin)ﬁﬁcosx)

B sin(x+0.464...)

0=ltanh"{+1ln3+C=>C=-1ln3-1In3

x’ly:xtanh’lx+%ln(l—x2)—§lnﬁ




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

vlathematics: 9231 Mathematics - Further November 2025 Question Paper 24

50=in+2kn or 560 =2n+2kn

sin(l‘f5 n)

sin(% m), sin(— 3 m), sin(— % m), sin(% )

3(a) m+m+l=0=>m=—1+13
y:e_%'Y(Acos§x+Bsin§x)
y=psin2x+qgcos2x = y'=2pcos2x—2gsin2x = y"=—-4psin2x —4qcos2x
—A4p-2qg+p=1 —A4g+2p+qg=1
p=-1 q=-7
y=e¢* (Acos%x+Bsin§x)—%sin2x—%c052x

5(b)

~—-Llgi _s = [z (-—Lgi 5
yR—75sin2x—3cosx = 13( Nmsm2x JZCOSZX)

JBsin(@x-1.77)

4(a) J’g(3*)dx<%((%)3iv+(%)3\ . +(i)3v.+(%)3\)
L&y 3
ﬁnﬂ@ ) N(3‘T—1)
o [4(37)av> H{(H)+(F)3" +--+ ()37 +(4)37)
14 v |
:ﬁ;(y) :N(?ﬁ—l)
4(c) 3 {

1
— —>0as N —oo
N




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

j 1+x dx:—%ln(l—Zx—xz) 7(b) y _6cosect—4cot’t  6sint—4cos’t  6sect—4cott

1-2x—x* % 8cosect+3cot’t 8sint+3cos’t 8sect+3cott

—%ln(l—Zx—xz) 1

d (6cosect—4cot2tj

e T — dr| 8cosect +3cot’ ¢
J1-2x—x* 5 5 ) )
(805ct+3cot t)(—6cottcsct+800ttcsc t)+(6csct—4cot t)(6csc tcott+8cottcsct)
d ¥ _ 1 (8cosect+3cot2 t)z
dx \/1—2X—X2 \/l—Zx—x2
or

1-2x—x* =2—(x+1)’

d(6sint—4cosztj

dr| 8sinz+3cos’t
1 -l x+1
J o +1)2dX—sm [ﬁ]+c (83int+3c052t)(6cost+8costsint)—(6sint—40052t)(8cost—6costsint)
“(x =
(8sint+3»coszt)2
n:sin"%+C:>C=%7t
100cossin’ 7 +50cos’ SOcost(sin2t+1) ~ SOCOtl‘COSGCt(COSCCZI+1)
Y —sin”! (Lﬂj+;n (fﬁsint-i—3cos2 t)2 (f&sint+3cos2 t)z (Sc:osect+3cot2t)2
VI-2x-x" 2 )

8sint +3cos’ ¢

&y d [6sint4cos2t] dt SOSinthOSl(Sin2l+1)
L - | T |x—=
d* e dx (8 sint+3cos’ t)3

50cott cosect(cosec2 t+ 1)

(8 cosec? +3cot’ t)3

SJ‘fncoseczHldt:5[—cott+t]i:5(—%+§n+\/§—%n):§n+%\/§ 8(a) ‘5 a 0‘
6 1+x
dexz—%ln(l—Zx—xz)
e—%ln(]—Zx—xz) _ 1

\/1—2x—x2

)
dx \/l—2x—x2 \/1—2x—x2




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

ar Mathematics: 9231 Mathematics - Further June 2025 Question Paper 21

6m® +3m+6=0=>m=-1x1iJ15

-1 .
x=¢ ¢ (Acos@t +Bs1n@t)

ff;sdx:%m(x%loxwl)
x“+10x+61

x=ke" =>x'=—ke' =>x"=ke "

e—%ln(xz+10x+61) _ 1

P2 r10x+61

6ke™ —3ke™ +6ke™ =¢™

k=

o=

de(\x® +10x+61) x> +10x+61

L . —
x=e 4t(Acos@t+Bsm@t)+%e !

2 +10x+61=(x+5)" +36

_1 . —1 . —
x':@e 4t(—Asm@t+Bcos@t)—%e “t(Acos@t+Bsm§t)—%e !

;dx:sinh’l > +C
J(x+5)2+62 6

0O=A+y 0= p_1 41 —y—_1 pB—_L

C=-sinh™'(£)=—-In(¥+3)=-In3

1
_ 1.1 Jis 1 i N15 1.t
xX=3¢ ( COS4I+\/ESIII4Z‘+9€

4 =sinh™ (%Sj —sinh™ (4)

Jx2 +10x+ 61




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

ar Mathematics: 9231 Mathematics - Further June 2025 Question Paper 23

m+m-2=0=>m=1,-2

x=Ae' + Be™

j22x—+6dx:1n(x2+6x+5)
X" +6x+5

x=ptl+qt+r=x'=2pt+q=>x"=2p

e—ln(x2+6x+5) 1

_)c2 +6x+5

p=-1 2p—2q=1 2p+q-2r=-1

i)
del\x?+6x+5) x*+6x+5

4 1 3 1
X +6x+5 x+1 x+5

jz h dx:ln(x+1j+c
X" +6x+5 x+5

0=Ini{+C

i y :ln(x+lj—ln§:ln(5x+5j
X +6x+5 x+5 x+5




