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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
guestions, 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.

Further copies of this mark scheme are available from oxfordagaexams.org.uk

Copyright information

OxfordAQA retains the copyright on all its publications. However, registered schools/colleges for OxfordAQA are permitted to copy material from this booklet for
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acknowledged to a third party even for internal use within the centre.
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Key to mark scheme abbreviations

M Mark is for method
m Mark is dependent on one or more M marks and is for method
A Mark is dependent on M or m marks and is for accuracy
B Mark is independent of M or m marks and is for method and accuracy
E Mark is for explanation
Jor ft Follow through from previous incorrect result
CAO Correct answer only
CSO Correct solution only
AWFW Anything which falls within
AWRT Anything which rounds to
ACF Any correct form
AG Answer given
SC Special case
oe Or equivalent
A2,1 2 or 1 (or 0) accuracy marks
-X EE Deduct X marks for each error
NMS No method shown
PI Possibly implied
SCA Substantially correct approach
sf Significant figure(s)

dp Decimal place(s)
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Q Answer Marks Comments
(6 +h)3 —4(6 + h)?
1(a) = 6% +3(36)h + 3(6)h? + K3 M1
—4(36 + 12h + h?)
— 2 3
=724+ 60h+14h*+h M1 P
Gradient
2 3 _
=72+60h+14h +h3—-72 M1 Pl
h
= 60 + 14h + h? Al
4
Gradient of curve
1(b) = }lirr(l)[60 + 14h + h?] M1
— 60 SC1 for using h = 0 leading to gradient =
AlF their 60
2
Total 6
Q Answer Marks Comments
. . Alternative method, if using z = x +iy:
> ;= at4i 7—-bi M1 M1 for forming simultaneous equations
7+bi  7-bi M1 for solving their simultaneous
equations
7a + 4b + 28i — abi
= M1 Condone one error
49 + b?
Re(z) =
7a + 4b Al
49 + b?
Im(z) =
28 —ab Al Must not include i
49 + b?
Total 4
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Q Answer Marks Comments
T T
3(a) 3x ——=—+nrm Bl oe
6 4
Going from (3x - E) to x M1 including division of all terms by 3
50 nm T lones
X =— Al — n+
36T 3 oe eg 36( )
3
3(b) Also |ncIu<7:ite solutions to M1
tan (3x - g) =-1
3 i T + M1 Pl
X——=——+4nm
6 4
oe eg X_5n+nn 1l nn
go Lo _m AL 33736 3
36 3° 36 3 T .
orx = E(Gn +5) (complete solution)
3
Total 6
Q Answer Marks Comments
At x = 0, which is a limit of the integral, the
4(a - El oe
@ integrand x “ is not defined
1
16 16
1 1
f x 4dx = Lméj x #dx
4(b) 0 h M1 For integrating
3416
_ i 4x=
e
h
4(165) 4t .
= lim -— M1 For correct use of limit
h—-0 3 3
32
== Al
3
Total 4
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Q Answer Marks Comments
n
5(a) ( 1 B 1 )
. (r—12 (r+1)?
p—
_ 1 1
12 32 Must use method of differences to gain
1 1 M1
—_ any marks
22 42
r 1
MET
+ e
4 1 1
®r—3)2 (»—D?
1 1
o W
4 1 1
HB—H? (n+1)2
_ 1 + 1 1 1
12722 n2 (n+1)2 M1
5 (n+1)?%2+n? .
=7 Al Or equivalent for f(n
4 n?(n+ 1)2 a "
or
5 2n’+2n+1
4 n’(n+1)?
as required
4
5(b) Let So, = ,lll_{g(sn) M1 For taking a limit PI
Then S, = Z Alft
> (o) =59
r—-12% (r+12) "= 71 M1 oe
r=11
_ 112 + 102 _ 221
T 112x 102 12100 Alft
4
Total 8
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Q Answer Marks Comments
(x—2)(x—=5)—-2x=0
M1
x*=9x+10=0
6(a)
a+p=9 Al
af =10 Al
3
6(b) a® + % = (a + B)? — 2ap M1
=92-2x10=61 Al
2
Sum of roots
1 Pl
6(c) Sttt
a? + p?
=a+f— a2p? M1
61 839
—g__— 227 Al
100 100
Product of roots
1 1
~(e-7)(F-2)
= 1 1 + ! M1
- aﬁ a [; az[gz
_ a+pf 4 1 M1
- (Xﬂ aﬁ aZﬁz
9 1 911
=10 - — 4 — = —— Al
0 10 + 100 100
100x2 —839x +911 =0 Al oe (integer coefficients) cao
6
Total 11
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Q Answer Marks Comments
7(a) V = 2h? B1
1
dv
7(b) - 4h M1
dv dvV dh
—_— =X —
dt  dr’ dt M1 Pl
dh . . .
—0.006 = 4h x I M1 Condone omission of minus sign
h =0.75 so o ) )
dh  =0.006 For substituting h = 0.75 in their
— = M1 ion f av  dh
dt ~ 4 x 0.75 expression for - or —
Condone inclusion of minus sign
Rate of decrease
= 0.002 (metres per minute) Alft Follow through from their V = kh®
in part (a)
5
Total 6
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Q Answer Marks Comments
Circle with centre -5 + 6i. B1 Allow Cartesian coordinates or values
8(a) shown on axes
radius = 2 B1
2
|—8 + 6i| = 10 M1
%x (-84 6i) = —1.6 + 1.2i M1
z;=-5+6i+—-1.6+1.2i M1
z; = —6.6 +7.2i Al
5
Total 7
2
8(b) |zl —3| =12 M1
Alt 1 , .
—5+6i—3=-8+6i M1
[21—3:] 12(—0.8+0.6i) M1 oe
2,-3=-9.6+7.2i M1
z; = —6.6 +7.2i Al
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2
8(b) Equation of circle: (x+5)2 +(y—6)2 =4 B1
Alt 2
. . . 3 9
Equation of straight line: y=—-——X+ Z B1
2
(x " 5)2 n —Ex " 2_ 6| =4 For substituting straight line equation into
4 4 M1 circle equation and forming a quadratic
) equation in x ory
25x° +250x+561=0
X=-6.6 M1 For solving their quadratic equation
z, = —6.6 + 7.2i Al
5

\\\</ \\ j
Py
\ i) ;
S

-8 —]7 —’6 -5 ‘—14‘ -3H-2
1

—1

(0]

10
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Q Answer Marks Comments
9(a) x=-2 B1
y=4 Bl
2
9(b) x_2:4x+7 M1
x+2
(x—2)(x+2)=4x+7
x*—4—4x-7=0
x*—4x—-11=0 M1
x=2+v15 Al
(2 +V15,V15)
and (2 — /15, -V15) Al

11
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9(c)

Graph of y = f(x) , correct shape

Asymptotes shown and graph approaches
asymptotes

Values at axes intercepts shown

Line drawn correctly

Bl

Bl

Bl
Bl

V4

ENEN]

(2 ++15,415)

///a—ﬁi—vw)
| |

X

4
B1 for either subset (condone use of strict
9(d) —2<x<2-V15,x22++15 B1BL || cquality)
B2 for exactly both and no more
2
Total 12

12




MARK SCHEME — INTERNATIONAL AS FURTHER MATHEMATICS - FMO1 — JUNE 2022

Q Answer Marks Comments
10(a) Translation parallel to X-axis B1 parallel to X-axis” can be implied by form
of vector
o
B1
BY [0
2
10(b) (x=7)P+(mx—-4)?=1 M1
x?—14x+ 49 + m?*x* —8mx+16 -1 =0 AL
(m?+1)x" — (8m+14)x + 64 = 0
A= 0 M1
(8m +14)? — 4(m® + 1)(64) = 0
64m? + 224m + 196 — 256m? — 256 > 0
—192m? + 224m — 60 = 0 M1
or 48m? —56m +15<0
48m? — 56m + 15 = 0 has solutions 5/12 and
Al
3/4
5 3

13
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10(c)(i) | An ellipse El
1
- 2
10(c)(ii) = +y*=1 Bl
1
xz . 3
10(d) — + (mx—4)*=1 M1 Also possible to use m = " from the start
xz ¢
—+m’x* —8mx+16-1=10
a
1
(—2 + mz) x> —8mx+15=0 Alft
a
A= 0
1 Ml . .
64m? — 4 (_2 + mz) (15) = 0 Inequality must include both @ and m
a
, 15
a® = — Al
m
The limiting case ism == M1 eg see diagram
44/15 ,
3

Total

16

14




