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7@ =tan®d — 28x

@ <8
dx 2u?cos’ 0

35
V4=

Alternative method for question 7(a)

Horizontally: v,, =25cos@=15
Vertically: v, =25sin@ — gt =20— gt

AtA: V= _tan45°=—1

Yy

20—gt
15

-1, =

(SN}
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7(b) Let , be the velocity before the collision at A4.
u,=ucos@=15=v_

v, ==y, =-15

Speed: \[v; +v; =152 (ms™)

7(¢c) Let . be the velocity after the collision.
w=ey= gﬁ

2
gx 9.2 350

2(2\/5)2 (cos45)2

—3 = ytan45 -

OR
35 _ 5 1 | 2 _3
V) ZXE\/Et‘l‘?gt , t_i

X= (wcos45)t [:%x%}

X = % (metres)
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4(a) Horizontal velocities are the same:
U,cosf=Ucosa
d =(Usina)T -1 gT* +(U,sinB)T +1 T”
d =(Usina)T +[Ucosa sinﬂjT
cos/f
d =UT (sina + cosatanf3)
4(b) Usina =gT
2 .
d= M(Sina +cosatanf3)
g
2
a=Y
g
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2(a) : : ax’

Use trajectory equation from MF19: y=xtanf - —>——.

2u” cos” @
10x” 25x°
=2x— =2x—

4 2u? X1 u’

2(b 2
(b) 12:2x8—2528
u

u? =400 [u=20]

2
0:2D—25D

leading to [D=0,] D=32.

2
7:2D—25D

leading to [D=4,] D=28.

28 < D <32 only.




A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper 31

2(a
@ 10=35-—8 352 (1+17)
2x24
6125¢> —20160¢ +11885=0
tan @ = (0.769 leading to 8 =37.6°.
tan @ =2.52 leading to 6 =68.4°.
2(b
(b) Use trajectory equation with y = 0: 0=xtano — ﬁxz (1+tan’ )
X
39.5

Alternative method for question 2(b)

Time of flight, T =4.8sin8 [=4.4629...]
x=24T cosd

39.5

Alternative method for question 2(b)

B u’sin260

g

Use range formula:  x

39.5




A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper 33

7(a)

v, =Usin45—gT
v, =Ucos45

7(b)

2" _ 5| u-Eer=—BU

(1) = (1) =57+ )

2g 2g

7(c)
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7(c)

Alternative method for question 7(c)

P~ {37 )

el o520

1-43
53¢+ 0) 2
H:D=1:1+3

Alternative method for question 7(c)

D=L ()

H:D=1:1+3
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7(d)

_+2
Wy—_g

B[ \B
Noh {_‘ﬁU}

w=U2+1=U,/




