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3(a) dv
142
> (v + 4)
dt
tan” (10) =4 4]
ctan (Jv)=—5t [+4

t=0,v=2: A:%tan_l(%):%n

dx
V:E:2tan(%n—t)

X = 2ln(cos(t —~ %n))[+B]

x=0,t=0: B=In2
x:2ln(cos(t—%n))+ln2 [= 111(20052 (t_%n))}

3(b) 21n(cos(t—%7r))+ln220

_1
f=1m




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 32

7
(@) —mgkv — umg =m %

tz—lf ! dv
g) kv+u
1

t:—gln(kv+y)[+c]

When v=u, t = 0: Czéln(kUtu)

t:—éln(kv+,u)+$ln(kU+,u)
tziln(kU—F’uj
gk kv+u




A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 32

7(b) dv

2,9 —y—_
51/2v

x:—%J v dv=—%J(1— > ]dv
v+5 v+5

X = —%v+2—251n(v+5)[+C]

When x=0, v=10: C:25—2—251n(15)

When v=0, x=25-21In(15)+ZIn(5)=11.3 [m]

Alternative method for question 7(b)

1 2
From part (a), tz%ln(—:j, v=15¢ 3 -5
v+

x=—Ze ¥ —5t[+B]

24
When =0, x=0, B=2, x=—2e" -5t+2

When v=0, =2.5In3, x=25-%2In3=11.3 [m]
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7(b) Alternative method for question 7(b)

From part (a), ¢ = %ln(l—sj, v=15¢"+ -5
v+5

When v=0,7=2.5In3 so x:.[ '

., 2.5n3
X = [—%e s — 51‘}

0

x=—2x1-5x125xIn3-(-%)=25-Zn3=11.3 [m]

7©) | Average specd = 11.3 _ "3
I, (004x10+02) 25In3
10x0.04 0.2

4.10 [ms!]
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5
(2) mv% =—0.025v*m —10m

J ——dv=—[dx
10+0.025v

—0.025x[+c] =4 1In(+* +400)

¢=11n800

v=2032e 7 —1

>(0) mﬂ =—0.025v*m —10m

dt
—jdz:f L 4
10+0.025v

—t[+k]= 2tan~!
20

_ -120 _
k=2tan S0 =7T

1
2

V= 20'[2111(%71:—%0
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1(a) dv

X +4x=8v—
dx

j(x3+4x)dx:j8vdv

4 =1x*+2x% +¢

2
2 _ 1,4 ,1.2 (1,2
Vi=1e X +5X +1 [—(4)( +1)}

1.2
V=17 +1

1(b)

1x2+1dx:Idt'

4

% =1x +1 leading to J

1 :
r:4j 5 dr=2tan '(Lx)[+C]

C=0 so x:2tan(%t)
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3
@) -mg — mkv? = mvﬂ
v 1
dx=—- dv leading to x=——In( g+ kv* )[+c].
J Jg+kv2 & 2+ [ee]
1 2
v=U when x=0, so c:—ln(g+kU )
2k
2
x:Lln g+kU2 (metres)
2k g+kv
3(b
®) 10+$v2:—ﬂ
dr

Idt:—f 0
400+ v

t=—tan! (2—10\1)(+C)

When t=0,v=20,s0 C=
t=-2tan"' (0)+1in

1
T

t=1.57 (seconds)




