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PUBLISHED
Question Answer Marks Partial marks
1 S5x+2%3 M1 | where * could be = or any
and inequality sign
S5x+2*-3 0¢C
1 A2 | A1l for one correct value
Critical values: —, —1 soi
1 Al
x<-1 x >g oe mark final answer
Alternative method
( 5t 2)2 32 (M1) | where * could be = or any
inequality sign
1 A2 2 _s[*
Critical values: g , —1 soi (A2) | Al for 252" +20x 5[ 0]
(A1)
x<-1 x >g oe mark final answer
2 (a) Fully correct graph with all intercepts stated 2 | B1 for correct cubic shape
with maximum in the first
T quadrant, a point of tangency
to the t-axis at the minimum
point; must meet the s-axis
B1 for correct intercepts;
T T~ . must have attempted the
0 1 r correct shape
-16
200 1y 2(r=4)(e-1)+(c-4) () Mi
or
st £ -9 +24t-16
and
v: 365 -18t+24
v: 3(t-4)(t-2) Al
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2(c) Fully correct graph with all intercepts stated B2 | B1 for correct quadratic
) shape with minimum in the
v fourth quadrant; must meet
4 the v-axis

B1 for correct intercepts;
must have attempted the
correct shape

o 2\_/4

2(d) 6r—18 or 3(t—4) + (3t - 6) oe B1 | FT their 3-term quadratic
expression oe for v

Correct linear expression for
a from their v which must be
either a 3-term quadratic or
an expression that would
simplify to a 3-term

quadratic
2(e) Fully correct ruled graph with all intercepts stated 3 | B1 for a single ruled line
N with positive gradient in
a fourth and first quadrants;

must meet the a-axis and
cross the t-axis

B1 FT for a line with

0 3 t-intercept 3

FT —thei n(—18)+ their 6
providing their a is a linear
expression of the form m¢ + ¢

-8 B1 FT for a line with
a-intercept —18

FT their (—18) providing
their a is a linear expression
of the form m¢ + ¢
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3 3Wxt2 2| Mt for f(yx+2) [=1] soi

Jx+2+4 or for

OR g(x)zf_l(l) soi

_ 4x
g(x) =f(1) and f'(x)=——oe

3—x

x=2nfww

M1 FT for correct equation
without an algebraic fraction

eg.Jx+2=2

FT their—3 Ix+2 _
Jxi2+4
providing M1 previously
awarded and fg(x) is an
algebraic fraction

1

Alternative method

2 1 =
Solves al =1 to find x = 2 and states (2) | M1 for solving f(x) lto
x+4 find x = k and states
g(x)=2 g(x):k,wherekisa
constant
x=2nfww (2) | M1 FT for /x+2 =k

FT g(x)=k their providing
M1 previously awarded
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4(a) M1 | Use of the product rule with

£
"
4(cos 2x(2cos2x) +sin2x(—2sin 2x))

o€

correct structure

dy . : Al
o 4(cos 2x(2cos 2x) +sin 2x(—2sin 2x))
oe, isw
M1 | dep on previous M1
dy

d
FT their ay providing it is

of the form

acos® 2x —bsin® 2x or
equivalent

where a, b are positive
integers

Al
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4(b B1
®) [Whenxz%}yzx/g
1 M1 | FT
Gradient of normal = 1 -1
. dy
their — from part (a
dx|_ part (a)
6
Equati f I: M1 _
quation of norma FT 1 and their y
1 T . dy
y=—x+3—-— or their —
4 24 T
1 1(=n .. ,6
y:Zx+c and J_:Z o +cor providing their y # 0
_B-=L x—Zoe
d "6
1 P M1 | FT their equation of normal
0-+/3= 257 % providing
gradient is -1
their <
dx|,_=
6
T ) . Al | dep on all previous marks
(g ~ 43, Oj or exact equivalent; awarded and a fully correct
mark final answer solution to (a) or a correct
derivative and gradient of
T
tangent at x = g stated in
this part
5(a)(i) 300 B1
S5(a)(il) | 252 2| Ml for2l x4 x3x1oe

OR

Starts with 5

OR ends with 0:

1 x4 x3x5o0eor60
or

Starts with 2, 4, 6 or 8
OR ends with 2, 4, 6 or 8:
4x4x3x4o0eor 192
OR

[All possible —] ends with 5:
4x4x%x3x1oeor48
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5(a)(iii)

108

M1 for9 x4 x3x1oe
OR

Ends with 5:
4x4x3x1oeor48

or

Ends with 0:
5x4x3x1oeor60

OR

Starts 5, ends 0:
I x4x3x1oeor 12

or
Does not start 5:
4 x4x3x2o0eor96

5(b)

Correct simplified equation:

(n+1)" =33x12x11 oe, nfww

B2

B1 for an equation with

simplified algebraic
component

2
(n + l) oe

or simplified numerical
component 33x12x110€,
nfww

n=65

B1

dep on B2; must be the only
solution
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6 7 =3nfww B1 | stated or very clearly implied
, dr . dr 1 M1 | Uses relevant chain rule e.g.
2n=4mr" x— soi or —=— oe dv dv  dr
dt de 2r — =—x— to find the
dt  dr dr
and _r =8mr derivatives and values of
dr ds
—and —
dt dr
dr 1 ds Al
T and — =24mnsoi
dr 18 dr
. . . d§ Bl ds dS dr
Correct chain rule including — e.g. —=—XxX— or
dt dt  dr dr
dr dS dr
— =—X—0€
dt dr dS
dS 4n . 2 1
—=—iswor4.19 or 4.188 to 4.1888 M1 for —=24nx—
dt 3 18
Alternative method 1
r =3nfww (B1) | stated or very clearly implied
dv 5 ds (M1) | Finds correct expressions for
— =4nr” and — =8ar ds
dr dr and values of —and —
r dr
Al
d—V=36n and §:24nsoi D
dr r
: . : (B1) dS dS dr dv
Correct chain rule including — e.g —=—"—X——X—or
dt d dr dV df
ds_ds dr
dt dV dt
ds ()

4
D T iswor 4.19 or 4.188 to 4.1888
& 3

M1 for §=24n><ix2n
dt 36m

or —X2m
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6 Alternative method 2
(B1) | stated or very clearly implied

r= 3,2 nfww
dr

s, (32, b
S=4n| 3 £ 9—=4nx(—j x=V 3
4n dv 4n 3
s 2 ) (A1)
—— =—0¢€ soi
dar 3
Bl ds d§ _dv
Correct chain rule including — (B eg —=—X—o
d dt dV dr
ds 2

4
D 2T iswor 4.19 or 4.188 to 4.1888
& 3

ds 2
Mlfor — =—x2n
d 3

Alternative method 3

7 =3 nfww (B1) | stated or very clearly implied
3 M1
S S| ar 1 > (M
r= 4—,V n I , — =—TX T x=S?
T T ds 3 (4n)>
3 _ (A1)
§=36m and — =—oe soi
- ds 2
: . . dS (B1) ds ds dr
Correct chain rule including — g —=——"X—
dt dt dV dt
dS 4n 2)

—=—1sw or 4.19 or 4.188 to 4.1888
dt 3

ds 1
M1 for —=—x2m
d 1.5
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7(a) Forms a correct equation from which the logarithms 3 | where * is = or any

can be eliminated :

has consistent powers of Inx in all terms
g(lZlnx+(n—1)><41nx)*43><241nx

oe, soi
OR

uses log laws to combine terms
ln(xén x 2D ) *n 243 or better

inequality sign

M2 fora=6and d=4

or

a = 6lnx soi and d = 4Inx soi
or

2
a=Inx® soi and d = Elnx(’

soi
or

a= %1nx4 soi and d = Inx*

soi

or for

4(n-1)x2
2*Inx

12x2

24x4
24Inx 3

Inx
oe
or
M1 for any correct
expression for d

or

for a correct expression for
the sum to n terms using
their a and their d providing
their d is not one of the given
terms

2n* +4n—1032[*0] oe

Al

Solves their 3-term quadratic in n

M1

dep on attempt at the sum of
an AP

n =22 cao, nfww

Al

dep on all previous marks
awarded
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7(b) Correct term e.g. B1

[u2s =]

6Ilnx+24x4Inx
2

or Inx® +24x glnx6

3

or EIHX4 +24Inx’

or 2Inx’ +24x (ZInx7 — 51nx2) oe

or 2Inx> +24x (51nx2 —2Inx’ ) oe

Forms and correctly simplifies an equation e.g. M1 | FT their uxs providing it is an

102Inx =408
or

171n x® = 408

or
ﬂmﬁ:mg
2

or
x6 % x336

In ——— =408

240
X

or

6 240
> >2* 408

144
X

expression for the term of an
AP which requires the
simplification/collection of
two natural logarithms

Al
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8 1 B1
For 4: x=-
3
dy 15 ) B2 | B1 for each correct term OR
—:——2+—30€. 1SW 2
dx  x° x ford—y:—_lsx T oe or
4
dy —15x"+10x . x
OR = oo isw L+ 10x
i
. d M1 d
Solves thelr—y =0asfarasx= ... FT their 2 providing at
dx dx
least one term is correct
(2 45 ¢ A2 | A1l for each correct
B: 3’ 4 oc, ntww coordinate
Correct plan e.g. M1
heirE
jt : (E — izj dx - 1 x z‘heirﬁ x (z‘heirz — their lj
their> \ X X 2 4 3 3
heirz
or r ? (E - iz - (theirgx - theirﬁjj dx
theirg X X 4 4
15 5 5 B2 5
I(———zjdx=15lnx+—06 B1 for 15Inx or klnx + — oe
X x X X
2 15 1 . M1 1 2
I15In=+— |—| 15In=+15 | or exact equivalent FT their — and their —

3 2 3 3 3
providing at least Bl
awarded for integration

Area of shaded region: Al | dep on all previous marks

75 ) awarded
15In2 —9.375 or ISIHZ—E or exact equivalent
9(a) B2 3 3
‘[an3x:L or ﬁ or 0.57735... B1 for = \/_ oc
NE) 3 cos3x sin3x

3x =30 or 210 or —150 or —330 M1 | Finds one correct and valid
triple angle
May be in radians for this
mark
implied by one correct value
of x

x: 10, 70, =50, —110 and no extras in range A2 | Al for any two correct

angles ignoring extras
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9(b) . ( nj B1
sin| y+—|=0
3
[ n} 1 B1
cos| y+— |==
"T3)72
T T 5m M1 | Finds one correct and valid
y+§ =0 or © or 21 or g or ? compound angle
May be in degrees for this
mark
2n  Sm 4 A2 | Al for any two correct
Y 3 30 0, 3 angles ignoring extras
oe, nfww
10 n = 6 stated; nfww B2

B1 for first term: (3x2 )n or

(3x2 )6 soi

~6(3x*) a+2(729x°)=972x"° o
and

6x5(3x%)" (~a)’
2

5

+ 6(3x2) x %(—a) +729x =bx®

B3

B2 for one correct equation

OR

B1 for second term:

n(—a)(3x2 )n_l or

5
oo X 6(—a)(3x2) or —1458ax'°
soi
B1 for third term:
n(n—l)(—a)2 (3x2)’172
or
2
6(5)(~a) (3*)'
2
or 121542 x8 soi
B1 for
2 1
1 |+| — |+| —gsoi
4] % [ Lo
1 B2 | Bl for —14584+1458 =972
b=-108 B2

B1 for 1215a% —2916a + 729
soi

© Cambridge University Press & Assessment 2025

Page 18 of 18





