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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at the
standardisation events which all associates participate in and is the scheme which was used by them in
this examination. The standardisation process ensures that the mark scheme covers the students’
responses to questions and that every associate understands and applies it in the same correct way.
As preparation for standardisation each associate analyses a number of students’ scripts. Alternative
answers not already covered by the mark scheme are discussed and legislated for. If, after the
standardisation process, associates encounter unusual answers which have not been raised they are
required to refer these to the Lead Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark
schemes on the basis of one year's document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.
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Key to mark scheme abbreviations

m @ >» 3

Jor ft
CAO
CsSO
AWFW
AWRT
ACF
AG
SC
oe
A2,1
-Xx EE
NMS
PI
SCA

sf

dp
ISW

Mark is for method

Mark is dependent on one or more M marks and is for method
Mark is dependent on M or m marks and is for accuracy

Mark is independent of M or m marks and is for method and accuracy
Mark is for explanation

Follow through from previous incorrect result

Correct answer only

Correct solution only

Anything which falls within

Anything which rounds to

Any correct form

Answer given

Special case

Or equivalent

2 or 1 (or 0) accuracy marks

Deduct x marks for each error

No method shown

Possibly implied

Substantially correct approach

Significant figure(s)

Decimal place(s)

Ignore subsequent working
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Q Answer Marks Comments
(@) . 8 M1 kx5(2—5x6)8
[ay =}—270x5(2—5x6) M1 A1 | A1: ACF
eg 9x(—30x5)(2—5x6)8 is M1 A1
2
Q Answer Marks Comments
1(b) dy 3 _
a—xx3x_1+ln(3x—1) M1 A7 | MT: x><3x_1+ln(3x—1)
A1: ACF
2
Q Answer Marks Comments
1(c) 2)(1-5x) +5(4x°
(221050 <5(ax)
[d_y :} (1-5%)
dx 2 -1 3 -2
(1_5x)(12x2)_(_5)(4x3) M1 A1 | OR px”“x(1-5x)  +4x” x(-1)x(-5)x(1-5x)
(1_5x)2 A1: ACF, such as
3x 4x° ><(1—5x)_1 +4x° x(—1)><(—5)><(1—5x)_2
4x%(3-10x
= ( 2 ) A1
(1-5x)
3
Question 1 Total 7
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Q Answer Marks Comments
2(a) Stretch + either 1 or |l M1 Transformations in either order
Parallel to y-axis I
Scale Factor 2 Il A1l
Translation M1
1
0 A1
4
Q Answer Marks Comments
B1: (—1, k)
2(b) (—1, 12) B1B1
B1: (k, 12)
2
Question 2 Total 6
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Q Answer Marks Comments
3@ | f(x)=e"+03x°-15
Or reverse
f(-1)=0.918 M1 Both values rounded or truncated to
at least 1 sf
f(-0.1)=-0.395
Change of sign, —1<a <-0.1 A1 Must have both statement and interval
in words or symbols
or comparing 2 sides:
at-1, ¢'>1.5-0.3(-1)’,2.7>1.8
at-0.1,
%1 <1.5-0.3x(-0.1)°, 1.1<1.5
(M1)
Conclusion as before (A1)
2
Q Answer Marks Comments
3@)(i1) | ¢e*=15-03x°
~x=In(1.5-0.3x")
x= —In(1 5 —0.3x3) B1 AG Must be convincingly shown
1
2Q Answer Marks Comments
3(a)(iii) | x,=-0.588 B1 CAO
x3 =—0.445 B1 CAO
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Q Answer Marks Comments
3(b) YA M1 | Lines indicating a
H = = staircase in approx.
X, X, X, correct position
LL I I I ;
——1.0 | —0.55 X
1 I | 0 | L
1 I 1 A1 X, and x5 in correct
i i I position (approx.)
i i i
I I I
I I I
| I B
: Pz A -0.5
-1.0

Question 3 Total 7
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Q Answer Marks Comments
3 .
4(a) 12 1 K 1 “1=R M1 One correct equation
2 2
12+k+1=4R A1 Both correct
134k = 4(_1_1@
2 2
k=-5 A1 AG Must be convincingly shown
3
Q Answer Marks Comments
4(b) 1 3 1
12| —| -5| = [+1=15-25+1=0
2 2
(2x—1) is a factor of p(x) B1 AG Must be convincingly shown
1
Q Answer Marks Comments
4C) | 12x® —5x+1=(2x—1)(6x° +3x 1) B1
—34+/
[ze +3x—1 =0] :>x=u
12
(6x2 +3x— 1) has no rational solutions E1 AG Must be convincingly shown
p(x) = 0 has only one rational root
2
Question 4 Total 6
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Q Answer Marks Comments
5(a) _r
m= Pe 30
t
0.75P = Pe 30 B1 | Pl
_t
e 30=0.75
_L:|n0_75 M1 —kt=InB
30
t 4
30 (3)
4
t=30|n[—j=8.6 A1
3
3
Q Answer Marks Comments
24 4
S(®) m= Pe_% = Pe_g M1
=0.449P
Change in mass = =[+]55.1% Al
2
Question 5 Total 5
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S(b)H) { 8 =8} 4x* —5=1

Q Answer Marks Comments
6(a) g(x)=-1 B1
1
Q Answer Marks Comments
6(b)(i) 8 8
£ _ Allow ————
[fe(x)=] 4x% 5 51 4(x* ~1) -1
1
Q Answer Marks Comments
6(b)(ii)
[All real values of] x # i% B1
1
Q Answer Marks Comments
M1 Pl by one correct answer

NG

A1 ACF eg x= 17

3
x==4,|—
2
2
Q Answer Marks Comments
6e)i) | _ 8
4y—1 M1 Swap x, y
4y 1= 8 M1 Attempt to isolate y
X
8+x
A1 ACF

10
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Q Answer Marks Comments
6(c)(ii) 8 8+x M1 Equating their correct expressions
4x—1 4x
32x=4x*+31x-8
4x* ~x—8=0 A1 Correct 3-term quadratic equation
1+£+/129
X = A1
8
3
Question 6 Total 11

1"
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Answer Marks Comments

T

T 2
[Vol :] nf4(\/;0082x) d B1 Correct volume statement

0

2 5 1

[(\/5008216) = XCO0S“2x= Ex(1 +cos4x) } B1 Correct use of double angle

1 1
[Vol = n] j—xdx+j—xcos4xdx

2 2
u=x dv=cos4dx

sindx M1 Attempt at integration by parts
du=1 v=
4 . _ Correct substitution into
J.xcos4xdx= xsin4x _J-sm4x dx m1 integration by parts formula
4 4
Ixcos4xdx= xsindx N cos4x
4 16

1 1
[VO| = n] f—xdx+j—xcos4xdx

2 2

1 o xsindx cos4x A1 Correct integration
[=x] g2
4 8 32

a

Correct substitution of limits into
their integration of the form

nf4(x/;C082x) dx =[n] (n—+£><0—l—ij M1
0 64 32 32 32 ax? +bxsindx +ccosdx
_ T 2
- X (x2-4) Al |oe
Question 7 Total 7

12
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Q Answer Marks Comments
8(a)(i) [8cosf+6sinf =]
Rcosf@cosa+R sinfsina
R=+/82+62 =10 B1 AG Must be convincingly shown
tanoa =0.75 = a=37° B1 oe AG Must be convincingly shown
2
Q Answer Marks Comments
. »
8(a)(ii) 12{k M1 Modulus graph with exactly two
101 maxima
8_
6_
;: A1 Correct graph, starting at (0, 8),
0 . , , B maxima at y = 10,
o 90° 180° 2r0° 360" 0 including cusps
_4
—6
-84
—104
—-121
2
Q Answer Marks Comments
8(a)(iii) | 15 B1

13
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Q Answer Marks Comments
8(b) S(SGCZX—1) =2sec X +7 M1 Correct use of trig identity, may be in
terms of cos X
(could be x, X, y, x60 etc)
(4secX +5)(2sec X —3)=10
sec X =-1.25, 1.5 A1 | Allow cos X =—0.8, %
X =-143, —217, +48 B1 For 3 correct values
B1: At least one correct value
x=-83° —157°,12°,108° B1B1 | B1: All four values correct and no
others in the interval
5
Q Answer Marks Comments
8(c) 2 _ 1
siny  os (y+ﬂ) B1
6
T .
Zcos(erg) =siny
i , . T M1 Correct expansion
ZCosycosE—2S|nysmg =siny
V3cosy—siny=siny A1 Correct simplification
2siny = \/§COSy
2
coty=— 2
Y J3 A1 ACF eg coty= —\3/5
4
Question 8 Total 14

14




MARK SCHEME — INTERNATIONAL A-LEVEL MATHEMATICS — MAO3 — JUNE 2026

Q Answer Marks Comments
9(a) _ 2 (VRPN IE B1
_1ody 3¢ 05
2’ dx B1
y—e 2% =3e0%x _l) M1 Correct substitution of their gradient
into tangent equation
1
e = 3x—7 A1
4
Q Answer Marks Comments
9(b 1 1
(b) x=-, d—y(normaI)Z—W
2 dx 3¢ B1
O — (x lj M1 | ACF
3005 2
1 E(XLJ
Je o3 2
0, y= 1 + Je
Xm0y ﬁ 6 A1 Correct
CJe 3 2
3=e(x —l), x= 3 +1 A1 Correct
e 2
11 1 e |3 1
A=— —+£ (— —j m1 Correct use of area of triangle
2lJe 6 Jle 2
2
_(6+e) A1
24¢"°
6
Question 9 Total 10

15
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Q Answer Marks Comments
10 _ 672x
sinx
dy  sincx—2e 2 —e?¥cosx —e > (2sinx +cosx) M1 A1| M1: Attempt at
o= 2 = 2 differentiation
dx sin” x sin“ x
A1: All correct
d2y _ 1 . 2 2 —2x 2 H + _ —-2x 2 _ el
P, sin x( e~ (2sinx+cosx)—e “* (2cosx smx)) 4 aq| M1 Attempt at

- (—efzx (2sinx + cosx) x 25inx005x))

e 2% (53in2x + 4sinxcosx + 20032x)
3

sin” x
d? d
—)2/+200tx—y—5y
dx dx
e 2* (5sin2x + 4sinxcosx + 2coszx)
B sin® x
—e ¥ (2sinx +cosx) e 2
+2cotx — - 5—
sin‘ x sinx

o (5sin2x + 4sinxcosx + ZCOSZX) — 2c0sx ( 2sinx +cosx) — 5sin’x

=e
sin® x

P2 5sinx + 4sinxcosx + 2cos?x — 4sinxcosx — 2cos®x — 5sin’x

sin® x
=0

A1

differentiation
A1: All correct

AG Must be convincingly
shown

Question 10 Total

16
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Q Answer Marks Comments

10 ysinx=e 2"
ALT1 dy o M1A1 M1: Attempt at differentiation
ycosx+-—sinx=-2¢ "
dx A1: All correct
m1A1 m1: Attempt at differentiation

A1: All correct

2
—ysinx+%003x+%cosac+jx—);sinx =4e

d?y | dy . .
—=sinx+2—cosx—ysinx=4ysinx
I or y y

d2y
dx?

d®y dy
?Jr 200txa—5y =0 A1 AG Must be convincingly shown

d
sinx+2—ycosx—5ysinx:0
dx

Question 10 Total 5

17
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Q Answer Marks Comments
10 ysinx=e 2"
ALT 2 d M1 A1 M1: Attempt at differentiation

ycosac+aysinx =_2e % =—2ysinx A1: All correct
d—ysinx =—y(cosx +2sinx) = %: —y(cotx +2)

2 m1: Attempt at differentiation
d—;j = —d—y(cotx+2)—y(—coseczx) m1A1 | A1: All correct
dx dx

dy 2
=——(cotx+2)+ y(1+cot’x
oot +2) {1+t

2
d—J;JrZCotxd—y—Sy
dx dx
= —d—y(cotx+2)+y(1+cot2x)+2cotxd—y—5y

dx dx

_ d—y(cotx—2)+y<cot2x—4) AG Must be convincingly shown

dx
=—y(cotr +2)(cotx —2) + y(cotx + 2)(cotx — 2) A1
=0

Question 10 Total 5

18
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Q Answer Marks Comments
11 .2 _
u=x"-8 = du=2xdx B1 oe
J- 2x3 deI 2x% x dx:J-(u-irS)du
[\2_g [\2_g Ju M1 All'in terms of u
= J’(uo.s +8y 00 )du A1
2 15 1 16,05 . 15 05
—5” u M1 Integration au ~ +bu"
[u]1 = [xz - 8} 3 B1 Change of limits, or variable
2 8 1o 3 1712
{_u“’ +16u0'5} =|£x82+16x82 —{—+16} m1 Correct substitution of limits
3 . |3 3
= 1678 +16><\/§—16z
3 3
12812 -50 2
= T=§(64\/§—25) A1 CAO
Question 11 Total 7
Q Answer Marks Comments
12(a)(i) -1
(4+3x) 1443,
4\ 4
4 4 16 4 16 64
Q Answer Marks Comments

12(a)(ii)

oe

19
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Q Answer Marks Comments
12b) | p)=—4 + B €
(2-x) (4-3x) (4+3x)
80=A(4+3x)(4-3x)+B(2—x)(4+3x)+C(2-x)(4-3x)| B1 |Correctly eliminating fractions
x=2, 80=-204, A=-4 M1 | Attempt at finding one
4 16 constant
x=2, 80=—B, B=15
3 3 A1 Two constants correct
4 _ 80 B
Ty 80_?0 ¢=3 A1 | All correct
fy= b 18 3
(2-x) (4-3x) (4+3x)
_ 1 x X2
2-x) == || 1+2+=— oe
(2-x) (2)[ > 4J B1
10,3 .9 ,
(4—3)&') —Z(1+ZX+EX j B1 oe
f(x)
2 2 2
Al XX X[ 133X 5[ 1 3x, X M1
2 4 8 4 16 64 4 16 64
B 15 3 45 9 1 135 27) ,
_(_2+T+ZJ+(_1+E_EJX+(_E+H+Q}C A1l Two terms correct
5 (unsimplified)
5 bx 65x
4+ 4
2 4 32 A1
9
Question 12 Total 12

20
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Q Answer Marks Comments
13
‘:2(x2 +1)% = x(y+3)}
J dy J & B1
y+3 x%+1
2In(y+3)=1ln(x2+1)+c M1 Attempt to integrate
2 A1 All correct
1
2In4=—In(2)+c or m1 Attempt to find ¢
At(1,1) 1 ,
4In2—-—=In2=c¢ c¢=—1In2 A1 oe
2 2
2in(y+3) zlln(xz +1)+Z In2
2 2
4In(y+38)=In(x*+1)+7 In2
(y+3)4 =128(x2 +1) M1 Eliminating In
y4+3= (128(x2 +1))°'25 m1 | Isolating y
y=(128(+* +1))O'25 -3 A1 | ACF
Question 13 Total 8

21
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Q Answer Marks Comments
14 P has coordinates (4 —3p, 11 —4p, -9 +5p)|  B1 PI
2-3p
AP=| 11-4p B1
~10+5p
2-3p |[-3
11—4p |-| 4 |=0 i .
_10+5p 5 ttempt at dot product
—6+9p — 44 +16p —50 + 25p = 0
50p = 100
p=2 A1
P has coordinates (-2, 3, 1)
- 2 2 T .
AP :\/(27(72)) n (07(3)) n (171)2 m1 Attempt at finding distance AP
H
‘AP =425 =5
A1
Question 14 Total 6

22
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Q Answer Marks Comments
15(a) 2
y Y
t=— x=a|—
2a (Za] M1
y2 =4ax A1
2
Q Answer Marks Comments
15(b
(b) % =2at d_y =2a M1
dt dt
dy 1
y_1 A1
dx ¢
d
When ¢=p, —y(normal) =—p
dx
2
y—2ap = —p(x—ap )
y+ pr= 2ap+ap3 A1 AG Must be convincingly shown
3
Q Answer Marks Comments
15(c)() | 2¢+ pg? =2p+ p° M1
2q-2p=p° - pq’
2(¢-p)=p(r*-4°)
-2=p(p+q)
p2 +pg+2=0 A1 AG Must be convincingly shown

23
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Q Answer Marks Comments
15(c)(ii) 2 dg 2
q=——-p = —=—7%—
p dp p M1
dg 2 2
=2 _1=0=|p?=2
{dp p° }p Al
2
Question 15 Total 9

24




