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

1(b) I, =cosh1-2sinh1+21,
I, =3cosh1-2sinh1-2
2(a) | 1+2sinh® x = 6sinh> x =>sinhx =+1
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2(b)

» X
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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)
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4(a)

O () a3 () ()3 4 ()37 +(2)37)

4(c) 3# 1

1
— —>0as N >,
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5(a) m+m+1=0=>m=—1+13

y:e_éx(Acos£x+Bsin§x)

2

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

>(b) y=—3sin2x—2cos2x = %(—ﬁsinh—%cosh)

J3 sin(2x-1.77)
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1+x )
[T as=-aif1-2-x)

7%ln(172x7x2) B 1

- VI-2x—x"

€

-
dx x,ll—Zx—x2 x/l—Zx—x2

1-2x-x*=2—(x+1)’
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7 i 2
(@)(1) fogsee

1
2

+3cosec’t—3
tan ¢

x =8cosect+3cosec’t—3 =8cosect+3cot’ ¢

7(a)(i1) | y=6cosect —4cot’t

7()(i) | 2 3= (8 cosect +3cot’ t)2 + (6 cosect —4cot’ t)z

=100cosec’ ¢ +25cot* =100 cosec’ t + 25 (cosec2 t— 1)2

=25cosec’ t+50cosec’ 1 +25

= 25(cosec2 t+ 1)2

SFncoseczt+1dt:5[—cott+t]j: :5(—L+ln+ 3—%n)=%n+1°\/§

6
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7(b) X’_6cosect—4cot2t_6sint—4coszt_6sect—4cott
X 8cosect+3cot’t 8sinz+3cos’t 8sect+3cott
i 6cosect —4cot’t
dr| 8cosect+3cot’t
(SCSCZ‘+3COt2l‘)(—6COttCSCl‘+8COttCSC2t>+(6CSCZ‘—4COt2Z)(6CSCZZ‘COtt+8COtZ‘CSCl‘)
(8 cosect +3cot? t)2
or
d 6sint —4cos’ ¢t
dr| 8sinz+3cos’ ¢
(8sint+3cos2t)(6cost+800stsint)—(6sint—4cos2t)(8005t—6costsint)
(8 sint +3cos® t)2
100coszsin? ¢ +50cos ¢ SOcost(sin2 t+ 1) SOcottcosect(cosec2 t+ 1)
. 2 2 = . 2 2: ) 2
(8smt+3cos t) (851nt+3cos t) (SCosect+3cot z‘)
2 . 2 c 2 2
d’y d(6sint—4cos’t) dr S0sin tcost(sm z‘+1)
_ = X— =
dx® dt| 8sint+3cos’t ) dx (88il’11‘+30082t)3
50cottcosect(cosec2 r+ 1)
(8 cosect +3cot” t)3
8(a) 5 a 0
20 -5 0|=-20a-25
2 3 1

—32
az+—x

Three planes intersect at a single point.




