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4-MARK QUESTIONS

2 questions in this booklet
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ANSWER >

1 Referred to a fixed origin O, the point 4 has position vector (4i + 3j) and the point B has
position vector (i + 7j)

(a) Find 4B asa simplified expression in terms of i and j

(b) Find a unit vector that is parallel to 4B

2

N2




ANSWER >

( )
1 The points 4, B, C and D are the vertices of a quadrilateral ABCD such that
— —> —>
AB=3a+2b AD=2a-5b AC=5a-3b
Show that ABCD is a parallelogram.
C))
. J

INA



5-MARK QUESTIONS

1 question in this booklet
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ANSWER >

( )
1 The position vector of the point 4 is (3i — 2j), referred to a fixed origin O.
The point B is such that AB = (6i + 8j)
(a) Find the position vector of B as a simplified expression in terms of i and j
(2)
(b) Find the magnitude of vector AB
1)
(c) Find a unit vector, in terms of i and j, that is parallel to AB
(2)
\_ _J

N2



6-MARK QUESTIONS

2 questions in this booklet
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ANSWER >

( )
4 O, 4 and B are fixed points such that
—> — —>
OAd=5i+7j AB=ai+16j and |OB|=5J29
(a) Find the possible values of a
Q)
Given thata > 0
(b) find a unit vector that is parallel to 4B
(2)
. _J

INA
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ANSWER >

(
3 0, 4 and B are fixed points such that
— —
|0A| =3J5 4B =i+3dqj

Given that a > 0

(a) find the value of a
%

(b) Hence find a unit vector parallel to OA4

\

%
OB = 7i + 2aj

INA
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/-MARK QUESTIONS

1 question in this booklet
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ANSWER >

( )
4 The points 4, B, C and D are the vertices of a quadrilateral ABCD such that
AB =7i+pj  AC =1li-pj  AD=4i-2pj
(a) Show that, for all values of p, ABCD is a parallelogram.
3
Given that | BD | = 3410
(b) find the possible values of p.
3
Given that p > 0
(c) find a unit vector which is parallel to BD.
M
. J

N2
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8-MARK QUESTIONS

1 question in this booklet

7
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ANSWER >

(
7 O, A, Band C are fixed points such that
% . . % . . % . .
04 =8i— 6j OB = 15i — 6j OC =8i+j
(a) Find BC as a simplified expression in terms of i and j
. . =2
(b) Find a unit vector parallel to BC
The point M is the midpoint of OA and the point N lies on OB such that
ON:NB =1:2
(c) Show that the points M, N and C are collinear.
\_

(2

2

N2
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9-MARK QUESTIONS

3 questions in this booklet
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ANSWER >

( )
3 0, 4 and B are fixed points such that
— —
04 = (pi—4j) OB=i+(2p+1)j
— —
Given that \/E‘OA‘ = |OB| and p >0
(a) find the value of p
4
Using this value of p
(b) find a unit vector that is parallel to AB
)
. J

INA
17



ANSWER >

11

Diagram NOT
accurately drawn

Figure 3

Figure 3 shows quadrilateral O4BC where

—> —> —>

OA =4p + 5q OB =3p +¢q OC =2p -4q
The point M is the midpoint of OC

(a) Find 1\2)4 as a simplified expression in terms of p and q

(©))

The point N lies on OB such that M, N and 4 are collinear.
(b) Find the ratio MN : NA

N2
18



ANSWER >

(
6 Referred to a fixed origin O, the position vector of the point 4 is (9a + 12b)
and the position vector of the point B is (2a+ pb) where |a|=|b|=1
Given that |4B|=25
(a) show that the two possible values of p are —12 and 36
For p=-12
. —>
(b) find a unit vector parallel to OB
Give your answer in terms of a and b in its simplest form.
Point C lies on OB such that OC:CB=2:3
For p=36
.
(¢) find C4
Give your answer in terms of a and b in its simplest form.
\_

Q)

(2)

INZ)
19




10-MARK QUESTIONS

5 questions in this booklet
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ANSWER >

( )
6 The points P, O, R and S are the vertices of a quadrilateral PORS such that
—> —> —>
PQ =2i+3j PR —i+ 18] PS =-3i+15j
(a) Show that PORS is a parallelogram.
Q)
. . % . . . .
(b) Find a unit vector parallel to QS as a simplified expression in terms of i and j
Q)
The point 7 lies on OS such that QT:7S=15:8
%
(c) Find PT as a simplified expression in terms of i and j
(2)
. J

N2
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ANSWER >

9
B
C
Diagram NOT
accurately drawn
D
A
Figure 3
Figure 3 shows quadrilateral ABCD such that
— — 1 —
AD=2a+b BC=§b BD=-4a-b

(a) Prove that 4B is parallel to DC
Q)

The diagonals, AC and BD, of the quadrilateral intersect at the point Y.

(b) Using a vector method, find A7 asa simplified expression in terms of a and b

N2
22




ANSWER >

11

Diagram NOT
accurately drawn

Figure 3

Figure 3 shows triangle OAB with Od=a and OB=b
M is the midpoint of OA.

N is the point on OB such that ON:NB =3:1

The lines AN and BM intersect at the point X.

(a) Find expressions, in terms of a and b, for

(i) AN (i) BM
3)
(b) Using a vector method, find AX: XN

N2
23



ANSWER >

10 O, 4 and B are fixed points such that

%

04=(b+ 1)i+bj

A_>B =3i

The unit vector parallel to OB is EYE [(3a + 2)i + bj]

Given that ¢ and b are constants where a >0 and b > 0

find the exact value of
(i) a
(i) b

INA
24



ANSWER >

3
B : c Diagram NOT
accurately drawn

>
A 5a D

Figure 3

Figure 3 shows a trapezium ABCD

— - —
BC =3a AD = 5a CD =2b

%
(a) Find 4B as a simplified expression in terms of a and b

1)
- >
The diagonals BD and AC intersect at point X where BX = k BD
(b) Using a vector method, find the value of £
)
(c) Find the ratio of the area of triangle CXD : area of the trapezium ABCD
4
\_ _J

INZ)
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11-MARK QUESTIONS

4 questions in this booklet
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ANSWER >

10
A B Diagram NOT
accurately drawn

Figure 1

Figure 1 shows quadrilateral O4BC with

’

—> —>
04 =2a—-b OB =3a+b B

a

=-a+3b

—>
(a) Find 4B as a simplified expression in terms of a and b.

(2)
—> —>
(b) Prove that OC is parallel to 4B
(2)
The diagonals, OB and AC, intersect at the point X.
(c) Using a vector method find the ratio AX: XC
@

INZ)
27




ANSWER >

10

Diagram NOT
accurately drawn

Figure 5

- -
In Figure 5, O4 = 2a, OB = 4b and M is the midpoint of OA.

The point Y lies on AB such that AY : YB=3:1
The point X lies on OB produced.
(a) Find as simplified expressions in terms of a and b

— —
() 4B (i) MY

3
The points M, Y and X are collinear.
(b) Find the ratio OB : OX

)
(c) Find the ratio of (Area AYBX ) : (Area AOAX )

3

INZ)
28




ANSWER >

( )
10 The points 4, B, C and D are the vertices of a quadrilateral such that
- — —
AB =3a+4b AC =T7a+9 4D =4a+5b
(a) Show that ABCD is a parallelogram.
3)
BC is extended to the point £ such that BCE is a straight line.
Point F lies on CD such that CF : FD =1:2
Given that 4, F and E are collinear,
%
(b) find the vector AE in the form Xa + Yb where X and Y are rational numbers to
be found.
®)
\_ _J

N2
29



ANSWER >

Diagram NOT
accurately drawn

3utv

0] > B
—u+2v

Figure 2
Figure 2 shows triangle OAB with
— —>
OA = 3u+v OB = —u+2v

(a) Find E as a simplified expression in terms of u and v

Point C is such that AC is parallel to OB
. —>

Given that OC = uv

(b) find the value of u

The lines OC and 4B intersect at point X
Point D lies on O_C)’ such that

area of triangle BOX : area of triangle BXD =2:3
Using a vector method,

(c) find B_)D as a simplified expression in terms of u and v

2

Q)

INZ)
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12-MARK QUESTIONS

2 questions in this booklet
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ANSWER >

(
4 O, 4 and B are fixed points such that
— —>
OA = pi+ 2pj OB =5i+9pj
Given that 4B is parallel to (i — 2j)
(a) find the value of p
(6)
(b) Hence find 4B as a simplified expression in terms of i and j
(2)
(c) Find a unit vector parallel to 04
Give your answer in the form Ta (bi + cj) where a, b and c¢ are integers to
be found.
4
.

N2
32




ANSWER >

D Diagram NOT
accurately drawn

B

Figure 2

Figure 2 shows triangle AOB

— —> —>
OA=4a+5b OB=8a-b OD=15a+10b where |a] = |b| = 1

(a) (i) Find 4B in terms of a and b

(i1) Find, in its simplest form, the exact value of |E |

3
(b) Find the area of triangle AOB
“4)
The point C lies on AB and OD such that O, C and D are collinear.
(c) Use a vector method to find vector OC as a simplified expression in terms
ofaand b
)

INZ)
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13-MARK QUESTIONS

5 questions in this booklet

7
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ANSWER >

10

(A 4

Figure 3
Figure 3 shows the parallelogram OABC
—> —>
OA =a oC=c¢
The midpoint of 4B is M and the midpoint of BC is N.
The line OB intersects MN at the point X.
(a) Find in terms of a and ¢,
—>
(i) OB
(i) MN
. —> —> —> —>
Given MX = AMN and that OX = OB,

(b) use a vector method to find the value of 4 and the value of u.

(c) Hence find, in its simplest form, the ratio

Area of quadrilateral OXNC : Area of parallelogram OABC.

Diagram NOT
accurately drawn

(2)

®

INZ)
35




ANSWER >

1
A Diagram NOT
accurately drawn

Figure 5

, —> —>
In Figure 5, OA =aand OB=b

The point C divides OB in the ratio 1:3
The point D is the midpoint of AC

(a) Find, as a simplified expression in terms of a and b
(i) AC (i) OD (iii) BD
)
) ) - —
The point £ is such that OF = 104

Given that £, D and B are collinear

(b) find the value of 4
)
area AOAC

Given that ——— =
area AOEB

(c) find the value of u

INZ)
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ANSWER >

11

Diagram NOT
accurately drawn

Figure 1
Figure 1 shows a triangle OXY
—> —>
OX =2a and OY =3b

A is the midpoint of OX and B is the point on OY such that OB : BY=1:2
The lines XB and AY intersect at Z.

—>
(a) Find 4B as a simplified expression in terms of a and b

1

(b) Using a vector method, find OZ as a simplified expression in terms of a and b
)

The point M on XY is such that O, Z and M are collinear.

—>

(c) Find OM as a simplified expression in terms of a and b

3
. J

INZ)
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ANSWER >

( )
9

A
Diagram NOT
accurately drawn

2a
0 > B
4b
Figure 3

Figure 3 shows the triangle OAB with
— —
0OA=2a and OB=4b

(a) Findﬂ&5 in terms of a and b

(2)
The point P is the midpoint of AB
(b) Find OP as a simplified expression in terms of a and b

(2)
The point Q lies on OP such that OQ : QP =3 : 1
(c) Find A_Q) as a simplified expression in terms of a and b

3)
The point R lies on OB such that AQR is a straight line.
(d) Find in its simplest form the ratio OR : RB

(6)

\_ J

INZ)
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ANSWER >

11

Diagram NOT
accurately drawn

D,

Figure 3

. . . ﬁ ﬁ
Figure 3 shows triangle O4AB with O4 =a and OB =b

The point C lies on OB such that OC:CB =2:1
The point M is the midpoint of CB and the point N is the midpoint of 4C
The lines AM and NB intersect at the point P

ﬁ
(a) Using a vector method, find OP as a simplified expression in terms of a and b

&)
The point Q is the midpoint of 4B

(b) Using a vector method, show that C, P and Q are collinear.

INZ)
39



14-MARK QUESTIONS

2 questions in this booklet
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ANSWER >

10

Diagram NOT
accurately drawn

Figure 1
Figure 1 shows triangle OAB and triangle OCD.

—

— —> 3 > — 3 -
0O4A=5p AB=3q 0C=§OB OD=§0A

(a) Find DC as a simplified expression in terms of p and q.

3)
The line DC meets the line 4B at F.
(b) Using a vector method, find OF asa simplified expression in terms of p and q.

)
The point G lies on OB such that FG is parallel to AO.
(c) Using a vector method, find 0G as a simplified expression in terms of p and q.

“4)

INZ)
41




ANSWER >

( )
10

A
Diagram NOT
accurately drawn

M
P
N
) B
Figure 4

Figure 4 shows triangle OAB in which
—> —>
OA=a and OB =b
The point P lies on AB such that AP:PB=3:1
The point M is the midpoint of O4 and the point N is the midpoint of OP.
(a) Find, as simplified expressions in terms of a and b, the vector
. - .o —>
(i) OP (i) MN
“4)
The point C lies on OB such that ANC is a straight line.

(b) Using a vector method, find the vector 0C asa simplified expression in terms of b

(6)
Given that area of quadrilateral AMNP
tven tha area of triangle OAB a
(c) find the exact value of K
4
\_ J

INZ)
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1 question in this booklet
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ANSWER >

Diagram NOT
a accurately drawn

Figure 3

Figure 3 shows the regular hexagon O4ABCDE with OA=aand AB =b

(a) Find OB in terms of a and b

ey
(b) Find BC asa simplified expression in terms of a and b

3)
The point M divides BC in the ratio 2: 1
(¢) Find OM as a simplified expression in terms of a and b

(2)
The point Y is such that OMY and ABY are straight lines.
(d) Use a vector method to find 4B:BY

)
The area of hexagon OABCDE is 60 cm?
(e) Find the area of triangle OA4Y

4

\_ _J

INZ)
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< QUESTION

Question Scheme Marks
Number
1(a) AB = OB — O4,= -3i+4j MLAL (2)
(b) | [4B|=5
Unit vector = l(—3i +4j) or — l(—3i +4j) oe Accept column vectors
5 5 MIA1 (2)
[4]
(a) - -
Ml For AB=0B-0A seen, or AB= (i +7 j) - (4i +3 j) or equivalent in column form
Al Correct simplified answer as shown or equivalent but NOT a column vector
(b)
Ml Correct modulus of their 4B and divide + their AB by it
Correct unit vector, as shown or equivalent inc column vector
Al i%(—3i+4j) scores M1A0 %—3i+4j scores M1AQ
NB: If BA is found in (a) both (b) marks are still available




MARK SCHEME - Paper 2R - June 2025 - Q1 Vectors (6) <QUESTION

Question Scheme Marks
number
1 - > -

BC = BA+ AC =-3a-2b+5a-3b oe M1 M1
- - -
DC = DA+ AC =—2a+5b+5a—-3b oe
BC =2a-5b
BN Al Al
DC =3a+2b cso*
> > > - [4]

BC = AD therefore parallelogram * or DC = AB therefore parallelogram *

Total 4 marks

Part | Mark Additional Guidance
M1 —> —> —> —>
For a correct vector path for at least one of BC or DC or CB or CD
- - —> - > —>

EgBC = BA+ AC or DC=DA+ AC

This mark may be implied by the next method mark — ie by correctly adding vectors in
terms of aand b.
N —>
Accept poor notation Eg for BC accept BC or | BC | or | BC |
M1 For a correct unsimplified vector in terms of a and b for

- o> > —>
BC or CB or DC or CD

, —> —>
Don’t accept BC =+3a+2b—5a+3b (as thisis CB)
Don’t accept unlabelled vectors

N —
Accept poor notation Eg for BC accept BC or | BC | or | BC |

Al For a correct simplified vector in terms of aand b for

- o> > —
BC or CBor DC or CD

In order to gain this accuracy mark we must see the first or second M mark (ie the adding
together of the paths in vector notation or in terms of the vectors in a and b)

Do not allow poor notation.

A correct simplified vector alone does not imply previous marks.

Al For a correct simplified vector in terms of a and b for

cso* —> —> —> —>
BC or CB or DC or CD
and

a clear (brief) conclusion.

—> - 2> o> —> - - —
Eg BC=—-DA BC=AD DC=-BA DC=AB shownor #*

or

Candidates may also work with 2 correctly paired vectors and
state DC = AB and BC = AD
or

— —> - —>
DC isparallelto AB and BC is parallel to AD
to gain this mark, with also a brief conclusion, if all their work is correct for the vectors
involved.

Minimum steps shown, ignore any incorrect vectors that they are not using to draw their
conclusion.

A

47



MARK SCHEME - Paper 2R - June 2022 - Q1 Vectors (6)
Question Scheme Marks
number
1@ |—=>=>+—> or 6i+8j=——(3i—2j)oe M1
OB O0A AB OB
9i +6) AL
[2]
(0) \/6% +8° or 10 (from Pythagorean triple) [Bﬁ
(© 1 .. ..
(ir)w(6I+ 8) M1 Al
[2]
Total 5 marks
Part | Mark Additional Guidance
@ M1 | Correct vector path written, can be implied by correct addition of vectors
OR correct vector statement together with correct substitution of the given
vectors (where Py IS not the subject)
Al | 9i +6j
(b) Bl Need not be simplified
©) M1 | Correctly uses their magnitude from part (b)
Al Correct vector
Penalise column vector notation for answer first time only

7
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MARK SCHEME - Paper 2R - June 2023 - Q4 Vectors (6)
Question Scheme Marks
4(a) - > > . _ . M1Al
OB = OA+ AB =5i+7j+ai+16j=(5+a)i+23j
2 3 2 ) 3 _q
(5v29) =(5+a)’+28" = 5+a=+196 = a=9,-19 MIAL
[4]
b —> -
(b) AB ="9"i +16j:>‘AB‘ =+/"9"2+16° =+/337 M1
Unit vector: L ("9"i+16j ) oe. Al
337" [2]
Total 6 marks
Part | Mark Notes
(a) 2
For the correct vector statement for OB
M1 - > -
For example, accept AB = A0+ OB
%
This mark can be implied by a correct vector for OB
Al | For the correct vector in terms of a [simplified or unsimplified].
%
M1 For using Pythagoras theorem with (5\/5) and their vector for OB
and solving the equation to find two values of a
Al For the two correct values.
a=9,-19 seen in their working
(b) For finding |AB| by using a correct Pythagoras and writing down the
%
unit vector where AB =ki+16j where k is a positive value.
"9"i+16j
Award for ———=
M1 V"9 +16°
V9% +16° can be implied by sight of /337
If they have an incorrect value for a, full substitution using Pythagoras
theorem must be seen for the award of this mark.
For the correct unit vector.
Accept any correct equivalent unit vectors.
For example;
33T wgmi 1 16)) or —2 Ly 10
AL | "337 V"337" \"337"
Accept decimal answers. Eg., 0.054("9"i+16j ) for awrt 0.054
Or 0.49i+0.87j or better.
1 . .
Allow + "9"i+16
Faar o H1e)

49
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< QUESTION

Useful Sketch

—> -
OA =5i+7] AB =ai+16j

N

% -
O OB =(5+a)i+23j B

N2
50



MARK SCHEME - Paper 2R - June 2024 - Q3 Vectors (6) < QUESTION

3Y 3
—k 1+E _(2k+6)(1+§)+16:0

>k=..

Send to review if not sure

Question Scheme Marks
2(a) 2 1)
=2(1+3x) 2
oo (1+3x) B1
o I (B2 |
2H 1+ —= [(3x)+ + +...
{2} ( Zj( ) 2! 3!
27x*  135x%° Al
2-3x+ - +... [4]
8
®) 1 1 1
Bl
——<X<= Accept |x|<=
3 X< (Aeert<g) [1]
Total 5 marks
Part | Mark Notes
(@) B1 | Correct simplification of the given expression.

This mark may be implied by a correct expansion.

M1 o . I .1
Attempts at the binomial expansion (1+3x)2 or 2(1+3x)2

For an attempt at the binomial expansion.
e Thefirsttermis1or2

e The powers of 3x are correct in all terms, e.g. (3x)2

e The correct denominators are used, 2! and 3! oe
Al | Allow this mark for at least 1 correct algebraic term, correctly simplified, from

27x? _135x3 o 3 27x° _135x3

+
4 8 2 8 16
Al | Correct simplified expansion in ascending order, coefficients must be in simplest
fractions. (Ignore extra terms with powers > 3) Do not isw

(b) B1 For the correct range of values of x. —% <X <% or |x| <% , do not accept |3X| <1

—3X+

ALT for (a) Uses Maclaurin’s expansion (If seen send to review)

£ = fO + £ + L L

B1 Correct simplification of the given expression.

3 5 ;
M1 Achieves f'(x) = P(1 +3x) 72, f""(x) = Q(1 + 3x) 2, f"'(x) = R(1 + 3x) "2, P,Q,R # 0 and
attempts to find the values of f°(0), f”°(0) and f*"’(0)

Al Correct unsimplified expansion OR at least 2 correct simplified terms
Al Fully correct simplified expansion. (Ignore extra terms with powers higher than 3)

For reference, the correct derivatives are:
7

_3 27 _5 —405
f'(x)=-3(14+3x)72,f"(x) = 7(1 +3x)72,f""(x) = T(l + 3x) 2

7
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MARK SCHEME - Paper 2R

- June 2024 - Q3 Vectors (6) < QUESTION

Question Scheme Marks
3(a)
OA=0B - AB = T7i + 2aj — (i + 3aj) = 6i — aj M1A1
|0A|=\/62+a2:3\/§:62+a2=45:>a2=9:>a=3 M1AL
_ [4]
(b) OA=6i—'3"]
B1ft
{Unit vector parallel to 0A is} {i}ﬁg(&' —3j) oe ,isw B1
[2]
Total 6 marks
Part Mark Notes
(@) M1 For the correct vector statement with vector OA or AO
e.g. OA=0B- AB or {ﬁz}?i +2aj — (i + 3aj) oe
Al For the correct simplified or unsimplified vector 0A or A0
M1 For using the correct Pythagoras theorem on their
0A or AO with 3+/5, leading to a value for a? or a
Al
For the correct value of a=3 only (must reject a=—3 if present)
NB:A value of a=3 must come from a correct vector of OA with no incorrect
work seen.
(b) Blft For the correct vector for OA or AO using their a (which a>0), (Substitutes their a
value to OA = 61 — a] or AO =—6i+aj
B1 Correct unit vector WE(& — 3j) oe, can be in either direction, so accept + or —
iISW
Extra notes:
1. Allow working in column vectors throughout.
2. Condone missing arrow on their vectors.
3. Special Case for part a: Correct answer with minimum work, no incorrect working shown
e.g. V62 + a2 = 3W/5SM1AIM1 - 62 +a? =45 - a?=9->a =3 Al

7
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Question Scheme Marks
Number
4@ | DC = (11— pj) — (4i~2p)) = 7i+pj =
OR: BC = (11i — pj) — (7i + pj) = 4i — 2pj = AD MIAI
Parallel and equal in length . Parallelogram Alcso  (3)
(b) BD = (4i — 2pj) — (7i + pj) = —=3i — 3pj (or 3(—i — pj) oe Bl
J9+ (3p)2 = 3V10 (= 9 + 9p? = 90) M1
p =13 Al 3)
© |®575(-3i-9%) o Blft (1)
[71
Accept column vectors throughout.
(a)
Ml Attempt +DC or BC usmg the dlfference of 2 appropriate vectors in component form.

Al Show that +DC or +BC =+AB or + AD
Alcso Suitable conclusion with reason from correct working.
One pair of vectors only needed if reason is “parallel and equal”. Both pairs needed if
reason is “2 pairs of sides parallel/equal”.

(b)

Bl For a correct BD or DB . No simplification needed.

Ml Use the given length of BD with the length of their BD to form an equation
Al Obtain correct values for p. Both needed.

(c)
Blft Use their positive value for p to obtain a unit vector (no simplification needed)

7
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7@ | BC=BO+0OC Ml
BC=—(15i-6j )+8i+j=-7i+7j Al
[2]
®) | |Bc| =98 =(712) BI
Unit vector is ﬁ(—ﬁ +7j) oe Bl
[2]
© | (OM =4i-3j) ON =s5i-2] Bl
= MN =—(4i-3j)+5i-2j(=i+]) M1
e c a0t Ll AL A M1
= MC = —(4i—3j)+8i+ j(=4i + 4j)
Conclusion: MN and MC are parallel oe (and have same point of Al
origin (M)) hence they are collinear. [4]
ALT 1
(OM =4i-3j) ON=5i-2j or NB=10i-4j
= MN =—(4i-3j)+5i - 2j(=i+]) (BI}
— NC =10i-4j—7i+7j(=3i+3j)or {M1}
= NC =—(5i - 2j) +8i + j(= 3i +3j) M1}
Conclusion: MN and NC are parallel oe (and share the same point
(N)) hence they are collinear.
{Al}
ALT 2 [4]
(OM =4i-3j) ON=5i-2j or NB=10i-4]
= MC =—(4i-3j) +8i+ j(= 4i + 4j) (BI}
= NC =10i - 4j—7i + 7j(= 3i +3j)
{MI}
Conclusion: MC and NC are parallel oe(and share the same point
(C)) hence they are collinear.
{M1}
{Al}
[4]

Total 8 marks




< QUESTION

(a)
M1

Al

(b)
Bl

B1

(©)
Bl

M1
M1
Al

ALT 1
B1

Ml

M1
Al

ALT 2
B1
M1
Ml
Al

BC=BO+0C
BC =-7i+7j
/98 oe
1
—(-7i+7j) oe
@( i)
5]\7=5i—2j (may be implied by MN )
MN =—(4i-3j)+5i-2j(=i+])
MC =—(4i-3j)+8i+j(= 4i+4j)

Correct conclusion from correct working e.g. MC = 4MN

m=5i—2j or ﬁ=10i—4j (maybeimpliedbyﬂ_l]vorﬁé)
MN =—(4i-3j)+5i-2j(=i+])
N_C;:IOi—4j—7i+7j(=3i+3j)or —(5i—2j)+8i+ j(=3i+3j)

Correct conclusion from correct working e.g. NC =3MN

NB = 10i — 4j (may be implied by N—C)
MC =—(4i-3j)+8i+j(=4i+4j)
NC =10i-4j—7i+7j(= 3i+3j)

Correct conclusion from correct working e.g. NC = %W

For part c: Send any geometrical solutions to review




<QUESTION

3a ‘ p +16 and ‘OB‘—\Mp +4p+2

‘ ‘:>2p +32=4p*+4p+2 M1
2p° +4p—-30=0= p*+2p-15=0 M1
(p+5)(p-3)=0 M1

4
b AB=—3I+4J+I+(2x3+l)j——2|+11] M1AlL
‘AB‘ Ja+121 [:5\/6]
M1
L e i 11y dMm1
— |"(-2i+11
[SJE}( /)
Lo o1 Al
+) ——(-2i +11
® g5 ) ©

Total 9 marks
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Part Mark Notes
()

OA‘

wp | V2xyBt(=4) =1 (2p+1)° = (V2x PP +16 = JAp +4p+2)

%
OA

—>

They may find and |OB| separately. Award when combined with J2 and

condone arithmetical slips.
For forming a 3TQ in any order.

M1 [The correct 3TQis 2p* +4p—30=0 or p°+2p-15=0]
M1 For a correct attempt to solve their 3TQ by any valid method.
They must reach a value of p for this mark.
For p=3
Al If they also give p = — 5 without evidence of rejecting this solution, withhold the A
mark
(b) - > -

For the vector statement AB = AO+ OB o.e.

llll
If there is no vector statement you must check their vector for substitution of their p.

— _ e A X
M1 | This can be implied by sight of AB ="-2'i+'11"j or AB =

—> —> ] .
For the correct AB (allow unsimplified) | AB =-2i1+11j

Al N

-2
and also allow AB =[1J Award for sight of —2i+11j only.

%
M1 For using Pythagoras theorem on their AB

e, J(—27+'112
%

dM1 | For correct method to find a unit vector using their values and their AB
NB: this mark is dependent on the previous M mark

1 . . 1 . .
For —=(-2i+11j) oe | Allow ———=(-2i+11

5\/5( i) { 5J5 ( J)}
Al OR

—> -2
AB = +i( J

55 11

7
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< QUESTION

11(a) - 1
OM = EOC=p 2q B1
— - >
MA = —OM + OA M1
— Al
MA=—(p—2q)+(4p+5q)=3p+7q 3]
(b) —
MN = (3p+7q) M1
%
MN =—(p-2q9)+x(3p+q) M1
A(3p+7q)=—(p-2q9)+x(3p+0q) M1
= 3Ap+740 = (—1+3u)p+(2+1)q
3/1=—1+3,u dm1
TA=2+u
7 Al
=18A=T=>1=—
18 Al
MN :NA=7:11
[6]
Total 9 marks

Useful sketch

A
/;p+5q \
3p+7q -p—-4q
—_—
N
O 3p+q B

N2
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-p-5q

M~ 2p-4q

Part | Mark | Notes

(@) o — -
For finding either vector OM = p—-2q or MO =—p+2q

B1 N

This may be embedded in their working for MA

- o> - -> 1o -
M1 | For the correct vector statement MA=-OM+ OA or MA=—50C+ OA

Al | For the correct simplified vector
(b) | General principle of marking part (b)

- >
e First two M marks are for two vector statements for MN or AN that will allow them to be

equated. Note that they can use any path that involves either of these two vectors.
e The third M mark is for equating coefficients and forming a pair of simultaneous equations.

e The final M mark is for solving their simultaneous equations.

- o
For one vector for MN or AN involving a constant

M1 | One example is:

—> —>
AN =K AM = K(—3p—7q)

—> —
For a second vector for MN or AN following a different path involving a different
constant.

M1 | one example is:
- > -
AN = AO+L OB =-4p-5g+ L(3p+q)
For equating the two vectors and forming a pair of simultaneous linear equations, both of
which must be interms of 4 and u
For an attempt to solve their linear equations.

dM1 | Allow up to one processing error.
This mark is dependent on the previous M mark.

M1

7
For the value of A =—

Al 18

13
4 1S not required but the value is 18

Al | Forthe correctratio MN:NA=7:11

7
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6 (a) - > — M1
AB |=AO + OB =-9a—-12b +2a+pb
(-7)* +(p-12)* = 25° M1
(p-12)° =576
p=12++/576 M1
p=-12,36* Al*
[4]
b) | 12 + 22 = (V148 = 2437) M1
(a—6b)or +£ (a—6b) Al
\/_
e - [2]
c 2
(oC =)g (2a+ 36b) M1
2. 2
(CA)=-=(2a+ 36b) +9a + 12b
° M1
S P b
5 Al
[3]

Total 9 marks

N2
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Part | Mark Additjonal Guidance

6@ | M1l : —>
For a correct vector path to find + AB or>Qa —12b + 2a + pb or 9a + 12b — 2a—
pb

M1 For using Pythago\\as’ Theorem with tt B A—B)
M1 | For any complete aNg minimally accepuauic dttempt to solve for p
See General Guidange.
Al1* | For both correct valuis of p — no errors seen.

Note: This is a show question and the answers are given
(b) M1 |Foracorr o od t& find the magnitude.

0 AL |[Foracorr ¢ vectok as shown.
(c, M1 £ -
or a corr r fc C
M1 > >
For the correct vector for CA using their cu + UA
Al
For 4 a—g b
5 S
> - -
ALT: Uses the vector path CA = CB+ BA
M1 — 3 —>
For a correct vector for CB :g(2a+36b ) or BA=7a-24b
M1 —> e —>
For the correct vector for CA using their CB and BA
%
CA =§(2a+36b )+(7a—24b )
Al > 41 12
CA=—a——b
5 5
Useful Sketch
N
/ e
N B=-7a+24b
OA=9a+12b B

9
OB=2a+36b ~— ——

7
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Question Scheme Marks
number
6 (a) - > > o

eg SR = SP+ PR =(3i—15j—i+18j) M1
= 2i+3j Al
or
eg QR = QP+ QR = (-2i—3j—i+18j) M1
=-3i+15j Al
- — - -
eg PQ = SR or PS=QR oe M1
(As opposite sides are equal in length and parallel) PQRS is a Alcso
parallelogram * [4]
(b) 2 2 = .
QS = QP+ PS =(-2i—3j—3i+15j) M1
=-bi+12]j Al
Unit vector = (i)i(—5i+12j) M1 Al
13
[4]
(©) 2 ... 5 . . 1. 99.
PT =2i+3j+—("-51+12)")= — i+ —
i+ 73 1) =131% 15 'V'[lz]Al
Total 10 marks
Part Mark | Notes
(a) M1 _ _ -> > -
For stating a correct valid vector path, e.g. SR = SP+ PR
Al For +(2i+3j) or £(—=3i+15j)
- —
M1 For a correct vector statement leading to a conclusion eg PQ = SR
Al*cso | For some form of conclusion.
(b) M1 ) - 2> =
Forusinge.g. QS = QP+ PS or SQ
Al For —5i+12j
For an attempt to use Pythagoras with a plus sign, allow use of their
M1 —>
vector £ QS
AL For (i)%(_5i+12j) oe
Must be one vector only ie can’t list as +
(c) 2 25
M1 For using e.g. PT = PQ+—3 their QS
Al For ii+%j oe
13 13

7
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Vectors (6) <QUESTION

NB: This isan M mark in Epen

Question Scheme Marks
number
9 (a) — — —
AB=AD+DB=2a+b— —4a—b =6a+2b or 2 3a+b oe B1
2 2 =2 1 4 4
DC = DB+ BC:4a+b+§b:(4a+§b] or 5(3a+b) B1
- 32 = . =2 M1
AB = 3 DC so AB isamultiple of DC
Conclusion: Therefore, DC parallel to AB) Al
[4]
b —>
(®) AC=2a+b+'(4a+%bj':[6a+%b} M1
— —
AY =1“AC" (=)2"(6a+2b)") M1
— — —
AY =AD+uDB (= 2a+b+u(da+bh))
or M1
— — —
AY = “AB 7+ aBD (=“6a+2b”+ a(-4a-b))
2+ 4u =6\ or 6—-4a=61 M1
_7 _7
1+u = 57\, 1+u = 5/1
A= % or = % or a= z Al
—> —>
Ay =Ba: b or A :1(8a+7b) Alcao
5 5 5 6]
Total 10 marks
Part | Mark Additional Guidance
@) B1 —>

For stating a valid vector for AB =6a+ 2b [accept simplified or unsimplified]

Bl —>
For stating a valid vector for DC = g(3a+ b) [accept simplified or unsimplified]

NB: This isan A mark in Epen

M1

— —

> — — —

—> —>
For comparing their two vectors and establishing that DC and AB are multiples
of each other .i.e. AB = g DC oe NB This statement must be correct!
Incorrect directions. Award this mark if they are comparing for example;

CD and AB or CD and BA and ft their incorrect direction for the M mark.

7
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Alft | For a conclusion that the vectors are therefore parallel.
—> —> 4
Allow for example AB =—6a—2b and DC = §(Sa+ b) are therefore parallel

Accept a very brief conclusion even if it is just the word ‘shown’ or ‘QED’ or even ‘#’ or a
tick.

(b) | Part (b) can be done in a number of different ways — use the following as general principles to mark,
referring also to the scheme and additional guidance for the example given, to determine when each
mark should be awarded

For any simplified or un-simplified vector along AC

— , 4\, 7
AC =2a+b+ 4a+§b = 6a+§b

M1 . e 7. .. . 4
For this mark allow CA = —6a—§bas it is possible to use this to find AY
: N - - 7
This mark can be implied by a correct vector for AY e.g. AY = ﬂ[6a+§b}
—> —
Uses their vector for AC  to write a vector for AY by introducing a parameter
M1

2 7
e.g. AY = l[6a+§b}

%
States a second valid vector path for AY introducing a second parameter that can be used

with the first vector path [to solve an equation to find their parameters].

M1 | Note: this mark is awarded only for stating the vector path, but it must be valid —i.e. able
to be used to find the parameters. This second parameter cannot be 1 — their first
parameter.

Equating components and reaching a value for any of their parameters. Allow arithmetical
dddM1 | slips in processing their simultaneous equations.

This is dependent on all previous method marks.

Al | Any one correct value for one of their two parameters.

—
Al For AY :Ea+zb
5 5

USEFUL SKETCH
B
— ]h
- "‘-n._,_q_h
/(‘5 " _‘-I'il _h\l |::'__‘I
G i s
\I}' _—
—» 7 Vel
AC ﬁ’_ﬁh " da+—-b
) - 3
_:f’_”:__ 2a+hb D
A .
<.
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Vectors (6)

< QUESTION

Question Scheme Marks
number
—> > - -\ 3> 3
1lai AN = | AO+ON or | AN = AO+ZOB:_a+Zb M1 Al
- —> —> 1 Bl (Al
i BM =BO+OM = |-b+=>a on ePen)
3
4 = 3
b AX =A| *|their AN |||=41 J_r"—a+Zb"j B1 ft
- — i 1 1
AX = AM+ u| £| theirMB | |= _§a+ﬂ(i"_§a+b"j M1
. . 11
Equating components gives —A = 5 Ey M1
3
and —A=u M1
4
1 1(3 4 3
4 _E_E[Z’I):’L_ or u=¢ ddM1 Al
SoOAX:XN=4:1 Al
()
- > — > 1 3
ALT AX = AB+ BN+ 4| | their AN :b—a—zb+/1(i"—a+zb"j B1ft
- = = 1 1
AX =AM+ u | £| theirMB | |= —Ea+u(i"—5a+b") M1
. . 11
Equating components gives —E—Ey:—lwl M1
and wu= 3_ %ﬂ M1
3 31 1 3
= —— | - — — /1 = — = —
4 4[2 2“) or #=¢ ddM1 A1l
SOAX:XN=4:1 Al
@)
General principles for marking part b
B1 ft states a valid vector, with a parameter, that could be used in a solution to find the ratio required.
M1 states a second valid vector path, with a second distinct parameter that could be used to find the ratio
required. This must be a distinct route, different to that used already, not travelling along the same line.
M1 This mark is obtained by correctly equating their components for a. They must have two relevant
vectors, along two distinct paths and two distinct parameters. These do not need to be labelled land /
M1 This mark is obtained by correctly equating their components for b. They must have two relevant
vectors, along two distinct paths and two distinct parameters. These do not need to be labelled land /
ddM1 For an attempt to solve their simultaneous equations. There can be errors, but it must be clear they are
solving simultaneous equations to arrive at a value for Aor H or their parameters.
Dependent on both previous method marks.
Al correct value for one of their parameters
Al correct ratio

7
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Part

Mark

Additional Guidance

(@)
(i)

M1

For a correct vector path stated, a fully correct answer implies this mark.

Al

For —a+§b
4

(i)

Bl
(Al
ePen)

For —b+1a
2

(b)

B1ft

—> —> . .
For AX = A +their AN written in terms of vectors a and b

(Fp{-r2)

This may be seen embedded in working.

M1

—  —> —>
Fore.g. AX = AM+ & +their MB Wwritten in terms of vectors a and b
|1 N SRR | N
AX = —Ea+y + —§a+ b" | | This may be seen embedded in working.

This must be a distinct route, different to that used already, not travelling along the
same line.

M1

11
For —4 = > "5 7,
This mark is obtained by correctly equating their components for a, the example given is
—> —> - — —>
when their equations are setup using AX =4 AN and AX = AM+ zMB
They must have two relevant vectors, along two distinct paths and two distinct

parameters. These do not need to be labelled land /.

M1

3
For Z), =u
This mark is obtained by correctly equating their components for b, the example given is
—> — - - —>
when their equations are set up using AX =4 AN and AX =AM+ MB
They must have two relevant vectors, along two distinct paths and two distinct
parameters. These do not need to be labelled land /.

ddM1

For an attempt to solve their simultaneous equations. There can be errors, but it must be clear

they are solving simultaneous equations to arrive at a value for Aor H or their parameters.
Dependent on both previous method marks.

Al

There are a number of different correct answers here, depending on how they’ve set up their
equations:

4 3 —> —> - — —
For 4 =g Of p=g using AX=12 AN and AX =AM+uMB

4 3 . —> - - >
For ,1:-g or ,u:g using AX =4| — AN and AX =AM+ uMB

4 3 . = = - - —>
For/lzg or ,u:—g using AX =4 AN and AX =AM+ u|-MB

4 3 . > —> - - —>
For,1=_g or “:‘g using AX =4| —AN and AX =AM+ u| —-MB

Al

ForAX: XN=4:1

7
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(b) B1ft - = - S o
ALT For AX = AB+ BN + 4| *their AN | written interms of aand b
) 1 W3 _ _
AX |=b —a—zb+/1 + —a+Zb This may be seen embedded in working.
- —> —>
M1 Fore.g. AX = AM+ x +their MB Wwritten in terms of vectors a and b
— 1 L1 L) o . .
AX = —§a+,u + —Ea+ b" | This may be seen embedded in working.
This must be a distinct route, different to that used already, not travelling along the
same line.
M1
For —l—l,uz—lwi
2 2
This mark is obtained by correctly equating their components for a, the example given is
- > > - - — -
when their equations are set up using AX = AB+BN+AAN and AX =AM+ MB
They must have two relevant vectors, along two distinct paths and two distinct
parameters. These do not need to be labelled iand y.
M1 3 3
For u=———4
H=4" 2
This mark is obtained by correctly equating their components for b, the example given is
- > 2> = - = -
when their equations are set up using AX = AB+BN+AAN and AX = AM+ 1 MB
They must have two relevant vectors, along two distinct paths and two distinct
parameters. These do not need to be labelled jand y.
ddM1 | For an attempt to solve their simultaneous equations. There can be errors, but it must be clear
they are solving simultaneous equations to arrive at a value for AOr i
Dependent on both previous method marks.
Al | There are a number of different correct answers here, depending on how they’ve set up their
equations:
1 3 - > > - - = -
For /1:g or p=¢ using AX=AB+BN+1AN and AX=AM+uMB
1 3 . 2 2> > —> - > >
For/1=—g or ﬂ:§ using AX = AB+ BN+ 1| — AN and AX = AM+ uMB
1 3. 2 2> > > - - -
For /1:g or y:—g using AX = AB+BN+AAN and AX =AM+ x|l —MB
1 3 .
For A=—= or p=-—— usin
: H 5 g
- > - —> - - —
AX = AB+ BN+ 1| — AN and AX =AM+ u| —MB
Al |ForAX:XN=4:1

7
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Question Scheme Marks
10(i)
- > - o o
AB = OB-OA=| (3a+2)i+bj|—[(b+1)i+bj] M1
% - -
AB =[(3a+2)-(b+1)]i=3i Al
(3a+2)—(b+1)=3=3a-b=2 or b=3a-2 M1A1
V71
34 68 Bl
68=(3a+2)" +b’ M1
= 68=(3a+2)" +(3a-2)" = 68=18a"+8 M1
:>60=18a2:>a=@ oe Al
3430
(ii) b:T‘sz‘z M1A1
[10]
Total 10 marks
Part | Mark | Notes
_ > > —
M1 | For the vector equation AB = OB— OA
This can be implied by the next correct step.
%
Al | For the correct unsimplified vector AB = [(Sa +2)i+ bj} ~[(b+1)i+bj]
%
M1 | For setting their vector AB = 3i and attempting to find an expression in terms of a
and b only
A1 For a correct expression in any form.
e.g. 3a—-b=2 or b=3a-2 orequivalent
ALT
- > —
M1 | For the vector equation OB = AB+ OA
% - - - - -
AL | For the correct unsimplified vector OB =[(b+1)i+hbj]+3i = {(b +4)i+ bj}
_)
M1 For setting their OB equal to (3a+2)i+bj and equating coefficients of i and j
(b+4)i+bj=(3a+2)i+bj=>b+4=3a+2
Al | For a correct expression in any form.

7
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\e.g. 3a-b=2 or b=3a-2 orequivalent

For simplifyin ﬂ into i or any equivalent
P g 34 \/@ Yy €q :
Bl 2
For example, [g] = 6_18 Accept seen anywhere in their working.
If this step is not explicitly, correct a or b implies correct work.
Way 1
) For using Pythagoras to form an equation with their \/@ or 68 and (3a+ 2) 1+Dbj

M1 | and forming an expression in terms of a and b [ These values must be applied

correctly. Do not accept % =(3a+ 2)2 +b? for this mark]

For eliminating b from their equation and solving the resulting equation to find a
value for a or a2.

V30

Al | For a =3 oe This does not have to be simplified.

M1

For finding the value of b using their expression in terms of a and b and their a
provided their a >0

Al |Forb= +/30-2 o.. Thisdoes not have to be simplified.
Way 2

(i) M1

For using Pythagoras to form an equation with their and OB =(b+4)i +bj \/&
M1 | or 68 and forming an expression in terms of b [This must be applied correctly. Do

not accept % =(b+ 4)2 +b? for this mark]

For finding a value for b or b? by solving their 3TQ by any valid method.
E.g., by completing the square.

(in 68=(b+4)" +b?

M1 | — 68=2p%+8b+16=h?+4b—26=0
=b?+4b-26=(b+2)"~30=0
—b=+30-2

Al |Forb= +30—2 o.e. This does not have to be simplified.

0] M1 For finding the value of a using their expression in terms of a and b and their b
provided their b > 0.

30
Al | For a= ES oe This does not have to be simplified.

7
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8(a) -> > o> - B1
AB = AD+DC+CB =5a-2b-3a=2a-2b [1]
(b) - -
BX =kBD=k(3a+2b) M1
- > -
BX = BA+AAC =-2a+2b+A(5a-2b) M1
=k(3a+2b)=-2a+2b+i(5a—2b)
= 3ka+2kb=(51-2)a+(2-24)b M1
=3k=51-2 2k=2-21
3 5
[5]
(©) 5
ACXD =—-ABCD
8 M1
ABCD = g ABCD M1
5
ACXD g 15 M1
ABCD 8 64
3
Ratio of area of triangle CXD : Trapezium ABCD = 15:64 Al
[4]
Total 10 marks

Useful sketch

A

71



MARK SCHEME - Paper 1R - June 2024 - Q8 Vectors (6)
Part | Mark Notes
a —>
(@) B1 For the correct vector for AB
(b) | Note carefully.
For the first two marks in part (b) you must follow through their working using
e —> —>
their AB or AC or BD
M1 e
For one correct vector statement for BX
_)
For a second correct and different vector statement for BX
For example:
- > >
M1 BX = BA+1 AC =-2a+2b+4(5a—-2b)
OR
- > >
BX =BC+1 AC =3a-A(5a—2b)
For equating coefficients of a and b and forming two equations in k and
ddM1 | another parameter. This must be correct
Dependent on first two M marks
For solving their simultaneous equations to find k
dddM1 | Allow one arithmetical error in processing.
Dependent on all three previous M marks
Al For k = 3
8
(© For using their k to find the ratio of the areas of for example,
1 3 .
—x—x2bxsin ACD
cxD:cAD = XP 3 o CXD:% g _3
CAD 8 CAD 5 X g x2xsin ACD 8
M1 OR
L O« 2obxsinBDC
CXD :BCD = =X2 _ 2y CXD:% g >
BCD 8 CAD 5 xgx2xsinBDC 8
For using the given lengths of BC and AD [3 and 5],to find the ratio of
the area of triangle ACD : trapezium ABCD
1 1
M1 ~xhx5 “xhx3
CAD 2 5 OR BCD 2 _ g

ABCD ;xhx(5+3) 8 ABCD ;><h><(5+3)

Note carefully.
You must ft their ratios above and check to see if they are being combined
correctly for the final M mark here.

Combines the areas above to obtain:

M1 | CXD  CAD _gg_(g or XD BCD _5 3_ EJ
CAD ABCD 8 8 64 BCD ABCD 8 8 64
Al For the correct ratio 15:64

7
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MARK SCHEME - Paper 1R - January 2020 - Q10 Vectors (6) <QUESTION

Question Scheme Marks
number
10 (a) uAuluBl:K&Cl)+LOMBn:—(221—b)+3a+b:a+2b MIAI
(b) OC=0B+BC=3a+b-a+3b=2a+4b=2(a+2b) Ml
Conclusion requlred same dlrectlon and (L)LE is a multiple of AB Al
therefore OC is parallel to AB . [2]
(©) AC = AB+BC =a+2b+(-a+3b)=5b Bl
AX = uAC = u5Sb
o ur o uir
AX = AO+0OX =—(2a—b)+A(3a+b) ﬁi
= u5b=—(2a-b)+A(3a+b)
:>—2+3/1=0:>/1=§ M1
:5,u=1+/1:,u=§ Al
= AX:XC=1:2 Al
[7]
Total 11 marks
M1 Use of AB=AO+0OB
Al a+2b
(b)

M1 Use of OC = OB + BC
Al Correct conclusion i.e. OC=2AB .. OC is parallel to AB

(c)

B1 AC 5b may be implied by 2" B

B1 AX = u5b or XC = - ASb

M1 A correct vector for AX or OX or BX or CX or BC including an unknown

multiple of a vector e.g. AX = —(2a-b)+A(3a+b)
M1 Equate 2 forms of the same vector e.g. 5b =—(2a—b)+(3a+b)

M1 Comparing coefficients

2 1
Al A=—or u=—
3 AT

Al AX : XC=1:2

t‘
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< QUESTION

10(a) - > > o
(i) AB =-0A+0B = AB=-2a+4b B1
- = — M1A1l
(i) MY=MA:>| AB |=a+>(-2a+db)=—2 13 "
4 4 2 [4]
(b) — —
- 2> > S5 S 2
OX =OM+MX =OM + AMY = a+ﬂ(——+3b} [1——j+3/1b M1
2 2
A
:>,u4b:a[l—§j+3b dM1
:1—% =0=>1=2
ddM1
6 3
S4u=3 1= u=—=—
M= = A=y 75
OB:OX =2:3 oe Al
[5]
ALT —working with alternative vector within triangle OMX
MX = MO + OB + uOB = —a + 4b + u4b [M1
MX = 2(~2+3b) M1
2
s-a=-2 = 1=2 dM1
1
=4b + p4b =3ib = p=: ddM1
OB:0X = 2:3 oe Al]
(c) AYBX 1
AABX 4 M1
AABX 1
AOAX 3
o AYBX 1 L AvBX:AOAX =112 MI1A1
AOAX 4 3 12 [3]
ALT —working with relative areas of triangles
Area AYBX = a
Area AABX = 4a Area AOMX = 6a [M1
Area AAYX = 3a Area AOAY = 6a
Area AOYB = 2a
Area AOAX =12a M1
AYBX : AOAX =1:12 Al]
Total 11 marks




MARK SCHEME - Paper 1R - June 2023 - Q10 Vectors (6)

Part | Mark Notes
%
() Bl For the correct simplified vector AB

M1 -
For the correct vector statement for MY

Al o -
For the correct simplified vector for MY

(b) M1 -

For the statement OX = u4b
Note: this is a B mark on epen.

M1 —>
For the correct vector for OX (ft their MY)

dM1 —>
For equating both vectors for OX and for comparing coefficients of a
and b
Dep on M1M1

ddM1 | For finding a value for their parameter for u

Note: there is no mark for only finding A, they must find 4
Dep on MIM1IM1

Al | For the correct ratio OB:OX =2:3

Allow equivalent ratiose.g. 4:6,1:1.5

ALT — working with alternative vector within triangle OMX

M1

For a vector statement which includes u4b (for OX or BX) (ft their MY)
Note: this is a B mark on epen.

M1

For a correct second vector equation for the same vector (ft their MY)

dM1

For equating both vectors and comparing coefficients of a
and b
Dep on M1IM1

ddM1

For finding a value for their parameter for u
Note: there is no mark for only finding A, they must find 4
Dep on M1IM1M1

Al

For the correct ratio OB:OX =2:3
Allow equivalent ratiose.g. 4:6,1:1.5
Condone 0X: 0B = 3:2 if clearly stated, but not just 3:2

(©)

M1

For either the relationship between the of areas of triangles BYX and
ABX
or the relationship between the areas of triangles ABX and OAX

M1

For finding the relationship between the of areas of triangles BYX and
OAX

Al

For the correct ratio [1:12]
Allow equivalent ratios.

Note: do not penalise answer given as a fraction i.e. % if already
penalised in (b).

ALT —working with relative areas

M1

For assigning a value to one triangle area and writing a second area in
terms of this.

Note:

This could also follow from working with

area of a triangle = %ab sinC

7
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< QUESTION

e.g. AYBX = % yzsinB and AABX =%y(4z) sin B

M1

For finding the relationship between the of areas of triangles BYX and
OAX

Note:

This could also follow from working with

area of a triangle = %ab sinC
e.g. AYBX = Y% yzsinB and AABX = % y(4z) sin B

Al

For the correct ratio [1:12]
Allow equivalent ratios.

Note: do not penalise answer given as a fraction i.e. 1—12 if already
penalised in (b).

YA
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< QUESTION

10(a) —> - —>
BC =— AB+ AC =—(3a+4b)+7a+9b=4a+5b B1
— - -
DC =— DA+ DC =—(4a+5b)+7a+9b =3a+4b B1
AB||DC and BC || AD hence the quadrilateral is a parallelogram B1ft
[3]
b —>
( ) CF =—%(3a+4b) B1
- > —> 1 23
AF = AC+CF =7a+9b——§(3a+4b)={6a+?b} B1
—> —> 23
AE = i AF =,u[6a+?bj M1
- > >
AE = AB+ BE =3a+4b+1(4a+5b)=[(3+44)a+(4+52)b ] M1
ﬂ(ea+§bj=(3+4z,)a+(4+sz,)b
93 ddMm1
=>6u=3+44 ?y=4+5/1
3 3
=4=3 (”‘E) M1A1
%
AE =§(6a+§bJ=9a+§b B1ft
2 3 2 8]
Total 11 marks

YA
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Part | Mark Notes
(a) B1 - -
For the correct vector for BC or CB

— —
B1 | For the correct vector for bC or CD

For the correct complete conclusion including stating that the quadrilateral is
B1ft | aparallelogram.
Ft their vectors for reverse directions.

ALT
— —
Bl | For the correct lengths of AD AND BC |AD|=|BC| =41
— —
Bl | For the correct lengths of AB AND DC |AB|=|DC|=5
B1ft | Opposite sides are of equal length so the quadrilateral is a parallelogram.
— —>
(b) For the correct vector for CF or DF  or correct reverse directions
Bl —> 1 — 2 _ >
CF = —§(3a+4b) DF :5(3a+4b) this may be embedded in AF
—> . > —>
For the correct vector for AF using their CF or DF
B1 - =2 2 1 23
e.g, AF=AC+CF =7a+9b—§(3a+4b): 6a+§b

- . ™
For one correct vector for AE using their AF anda parameter

M1 —> —> 23
For example: AE = u AF = ,u[6a+?bj

_)
For a second vector for AE using their vectors and a second unique
parameter
M1
For example;

- > -
AE = AB+ BE =3a+4b+4(4a+5b)=[(3+41)a+(4+51)b]

9
For setting their two vectors for BF equal and setting up two equations
involving two different parameters.

23
6a+—b |=(3+41)a+(4+51)b
ddM1 “(a+3j(+)a(+)

=6u=3+441 ?,u=4+5/1

This mark is dependent on the previous two M marks
For solving their two simultaneous equations by any method to find a value
for A This mark is dependent on the previous three M marks

3 3
Al |For y==or 2==
H=3 2

dddMm1

— —
B1ft | For writing down a vector for AE using their AF and their A in the
required form, provided 1< 1 <2

7
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MARK SCHEME - Paper 2 - June 2024 - Q10 Vectors (6)
ALT
—> —>
For the correct vector for CF or DF
Bl —> 1 —> 9
CF =—§(3a+4b) DF=§(3a+4b)
- . > —>
For the correct vector for AF using their CF or DF
Bl - 2> - 1 23
e.g., AF =AC+CF = 7a+9b—§(3a+4b) :[6a+?b}
- >
For one correct vector for AE using their AF and a parameter
M1 —> —> 23
For example: AE = u AF = y(6a+€bj
- >
For a correct vector for BE using their AE
ML | = 23 23
BE=-3a-4b+u 6a+§b =| (6u—3)a+ ?,u—4 b
- - - H
For forming the correct ratio using the vector BC
ddM1 % _4
5
—u—-4
[ 3" j
dddM1 | For solving the equation to find a value for u
3
Al | For pu=—
)
-y = % - - % - -
For writing down a vector for AE using their AF and their A4 inthe
required form
Blft -, . % - - % - -
For writing down a vector for AE using their AF and their A4 in the
required form, provided 1< 4 <2

7
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Vectors (6)

Question Scheme Marks
number
8@ AB = AO+0B,=—(3Uu+V)+(2v-U) =—4u+v ML.AL
L (2)
(0) AC = A(2v-u) M1
@=@+E=(3u+v)+/1(2v—u)=,uv M1
u:0=3-1 Viu=1+22 M1
Al
,u=7 [123] (4)
© OX =OA+aAB =3U+V+a(—4u+V) Vit
or
OX =0A+AC + 8CO =3u+Vv+3(2v-u) + B(-7V)
S Al
OX =-v
OB = 20X XD = 20X M1
2 or 2
— 35 —— 21
OD=— XD=—
3 \Y o 5 \Y M1
ﬁ:u—2v+§v ﬁ:u—2v+zv+2—1v Al
8 or 4 8
S ®)
BD :u+Ev
8
Total 11 marks
USEFUL SKETCH

@:%v and W:—3u+%v

Or

7
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MARK SCHEME - Paper 2 - June 2025 - Q8

Vectors (6)

Part | Mark Additional Guidance

(a) M1 Use Ofﬁ=m+68.
Al | -4u+v

(0) | ML | Eoryse of ACis parallel to OB to form an expression for AC
M1 | For use of their expression for AC to form an expression for OC
M1 | For equating for u and for v
Al |For u=7

(c) | General principles for marking part (c)

For example: You may see the vector path for BD first - score the 4" M mark

Candidates will need to find vector OX [M1A1]
Candidates will need to use the ratio of bases to find

@zg& or ﬁ:gﬁ leading to establish

ﬁ=%v or ﬁz%lv [M1]

Check any path they choose on the diagram below. For example,
BD =BO+0X + XD

or [M1]

BD = BO+OA+ AX + XD

If a candidate chooses to take a longer path and need to find for
example, AX they will need to find a vector. There is no separate
mark for this.

For the correct vector

M1 | Foran expression for OX including an unknown constant

Al oX =Lv
For 4

M1 | For recognising that triangle OBX and triangle OBD share a base OB
and using this to obtain a ratio for OX to OD together with an
attempt to find OD
OR
For recognising that triangle OBX and triangle BXD share a base BX
and using this to obtain a ratio for OX to XD together with an attempt
to find XD

M1 | For method to find BD  Award this for any valid path given

Al | 8B-us % v

7
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4(a) - > > o
AB = OB- OA = AB =(5i+9pj)—( pi+2pj) M1A1
i(5-p)+j(7p)=Q(i-2j)=5-p=Q and 7p=-2Q MIM1
7p=-2(5-p)=p=-2 M1A1

[6]
(b) =
7(-2)=-2Q=>Q=7, AB =7(i-2j)=7i-14j M1ALft
[2]
OR
9
AB =(5i+9(-2)j)—((-2)i+2(-2)j) = 7i-14] [M1ALft]
© TR — 2i—4j=|OA =(-2)" +(-4)" =~/20 M1ALft
. I RN [
Unit vector is E(—ZI—M):?(—I—ZJ) M[i?l
Total 12 marks
RA
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MARK SCHEME - Paper 1R - January 2023 - Q4 Vectors (6)
Question Notes Marks
4(a) For the basic vector statement
- - - M1
AB = OB- OA
For the correct vector (simplified or unsimplified)
_)
AB = (5i +9pj)—(pi+2pj)=[i(5-p)+i(7p)] Al
_)
For setting their AB =Q(i—2j) where Q=1, Q=0
1(5-p)+i(7p)=Q(i-2j) Mi
For equating components of i and j
[ 5-p=Q
i 7p=-2Q Mt
Solving the simultaneous equations by any method to find the M1
value of p
7p=-2(5-p)=p=..
For the value of p =-2 Al
[6]
(b) o o ) — M1
For finding the value of k and using it to find the vector AB
7('—2')=—2Q:>Q=7
For the correct vector
—> Alft
AB =7(i—2j)=7i—14j [2]
ALT
_)
For substituting their value of p to find the vector AB
- . M1
AB =i(5-[-2])+j(7[-2])=..
— ) a ) Alft
AB =i(5-p)+j(7p)= AB =7i-14j 2]
(©) > | 2 2
OA =-2i—-4]j=|0A|= (—2) +(—4) =... M1
_)
OA|=+/20 Alft
Uni 'hd"fO_A)'12'4'
nit vector in the direction o IS —(-2i—
@( 1)) M1
Unit vector in the required form g(—i -2j) Al
[4]

5

Allow ?(i + Zj) provided no processing errors seen.

Total 12 marks

7
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MARK SCHEME - Paper 2 - November 2024 - Q8

Vectors (6)

Question Scheme Marks
number
@M | > > -
(AB)= AO + OB (=-4a-5b+8a-h)=4a-6b M1A1
[2]
(i) —>
{| AB |= \/5}:2\/173 B1
[1]
b —> N
®) | OA | =+/4? + 52 (:Jﬂ) or | OB | =8 +1° (=/65) M1
(vB2) = (ALY + (/85 ~2x/a1x /B cos(AOB) M1
41+65-52
angle AOB =cos ™| ———— |=58.465...
{ ] (zxmxﬁ] }
Area triangle AOB = % x"\/41"x"\[65 "x sin"58.465..." M1
=22 awrt @j
ALT1 110 4 8 O
Area = — oe M1
20 5-1 0
:%|(0><5+4><(—1)+8><0)—(O><4+5><8+(—1)><0)| oe M1
1 M1A1
=544 =22 [4]
ALT 2 Use Heron’s formula
—> —> M1
| OA| =4 +5° (=+/41) or | OB|=8 +1"(=/65)
p_\/*1+\/@+\/5* M1
2
Area:\/p(p_uﬂn)X(p_u\/75n)><(p_u\/72n) 'll\/l:l:.l_
(c) —> —>
OC = 40D {= A(15a +10b)} M1
- > -
OC = OA+ u AB {=4a+5b + u(4a—6b) = (4 +4u)a+ (5-6u)b} M1
4+ 4=151 and 5-6u=10A=u=.. or A=..
a # # ddM1
7 22
H=— or A=—
26 65 Al
%
OC=@a+ﬁb or Sia+3£b cao Al
13 13 13 13
[5]
Total 12 marks

7
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MARK SCHEME - Paper 2 - November 2024 - Q8

Vectors (6)

Part Mark Additional Guidance
@) M1 > —>
For a correct vector path to find AB or BA or for
+(-4a-5b+8a-b)
Al | For the correct vector 4a—6b
(i) B1 | For the correct exact simplest magnitude 2/13
(b) M1 - -
For the correct simplified or unsimplified | OA| or | OB |
M1 | For correct substitution into the cosine rule.
e.g.
(V65)" =(va1) +(v/52)" —2x /41 /52 cos(OAB) Of
(Va1) =(v/52)" +(/65)" —2x+/52 /65 cos(ABO)
M1 | For correct substitution into the area of a triangle formula, use their
values.
e.g.
%x"\/4_"><"\/5_2">< sin"72.349..." or %x"\/@"x"\/S_Z"x sin"49.184..."
Al awrt 22
ALTL M1 For a correct statement for the area, must have %
(Start with any point, go clockwise or anticlockwise, but must repeat the
first point at the end.)
M1 . . . . 1
For a correct evaluation of their determinant, ignore E
M1 1 - . . o .
> multiplies their determinant value, correct answer implies this mark.
Al Correct exact value 22, not awrt
ALT2 M1 - -
For the correct simplified or unsimplified | OA| or | OB |
M1 | For finding half of the perimeter
M1 | Substitute the perimeter and 3 lengths to a correct Heron’s formula
Al Correct exact value 22, not awrt
(c) M1 2 2 o
For OC = A0D (can be implied in their later work)
M1 - —> —> —> — —>
For correct vector statement OC = OA+ x AB 0r OC = OB+ u BA oe
Can be implied for later substitution of their vectors
- - - o> > .
Please note: OC = OA+ 1 BA or OC = 0B+ AB is also correct,
provided they have found a negative value of ¢
ddM1 | Equating components and reaching a value for either of their parameters.
Dependent on both previous method marks
Al Either correct value of their parameters. They do not need to work out
both values.
- - —> 7 —> —> —> 19
Note: OC = OA+yAB:>,u=2—6,OC = OB+ u BA :>,u=2—6
Al Correct vector in simplified expression

7
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Vectors (6)

< QUESTION

Question Scheme Marks
number
10(a)(i) |atc B1
(ii) 1 (c—a) Bl
2 2
(b) | 0X = 0A+ AM + AMN Ml
a+lc+l(lc—la) Al
2 2 2
u(a+c) B1
1 1 1
a+5c+)l(5c—5a)=u(a+c) M1
11 = 1,19
1—51—;1 2+Zl—u Ml
1-2A=>+24 Ml
-1 =3
A=- p=; Al Al
L. ¢)
Triangle XBN = 3 of 3 the parallelogram Ml
c
© Quadrilateral OXNC = % of % the parallelogram MI
So Quadrilateral OXNC = 116 of the parallelogram .- 7 : 16 Al
3)
[13]
Part | Mark Additional Guidance
(a)(@) | Bl | For the correct vector a + ¢
(i) | Bl 1
For the correct vector E(C - a)
UIOIx (9.8 118 IO UICICT
(b) M1 | For the correct vector statement ~ OX = OA+ AM + AMN
A1l | For the correct vector (need not be simplified)
WAL 1 2 W 1 c a
OX =a+—c+—(c—a) or OX =a+—c+4A| =—=
2 2 2 2 2
BIft | For OX = u(a+c) fttheir OB="a+c'
For equating their two vector statements for OX
1 2
Ml a+5c+5(c—a)=,u(a+c)
M1 | For equating coefficients of a and ¢
a+lc+£(c—a) =u(a—c)=a 1—i +e l+i = ua+ ue
272 # ) )T
> U= 1 _i U= l + i
2’ 2 2
For attempting to solve their two simultaneous equations in terms of 4 and .
A 1 2 1
Ml |l-——=—F+—=A=..2>u=.. l—pu=py——= u=..=>A=..
2575 H H=H > H

7
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< QUESTION

1 3
For either A=— or u=—
Al 2 ay
Al 1 3
Forboth A=— and yu=—
2 4
ALT
IO s ooy UIUILL
M1 | For the correct vector statement  MX = MO +OX
Al | For the correct vector (need not be simplified)
uuLm ¢
MX = —E—a+,u(a+c)
Bift | wum UL
MX = %(c—a) fit their MN = %(c—a)'
IO
ML por equating the two vector statements for MX
c A
———a+u(a+c)=—(c—a
¢ aru(are)=2(e-a)
M1 | For equating coefficients of a and ¢
c A 1 A A
———a+ula+ec)=—(c—a)=>c|——+u|(+a(y-1)=c——a—
Sarulare)=2e-a) = o oufralu-n)=ct-a
:>£:,u—— and ——=u-1
2
M1 | For attempting to solve their two simultaneous equations in terms of 4 and .
1 3 A 3 1
——=—(u-l)=2u=|—-| —=l--'=2A=|—-
oy =)= u (4) 27 4 (2)
Al 1 3
For either A=— or u=-—
2 4
Al 1 3
Forboth A=— and pu=-—
2 4
(c) 1 1 1
For area of AXBN =—AOBC so — of — of the area of parallelogram OABC
Ml 8 g 2
AOBC = %x OB x BC xsin ZXBN
I 1 1 . |
AXBN = —x—0Bx—BC xsin ZXBN =—AOBC
2 4 2 8
. 7 1
Therefore Quadrilateral OXNC = g of 5 of the area of parallelogram OABC
M1 1
ft their fraction from the first M mark provided it is < 5
Al | Quadrilateral OXNC = % of the area of parallelogram OABC so ratio is 7:16

7
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?\lterr&:gg? Scheme Marks
1) | () Ez—a+%b B1
n == = 1— 1 1 1 1
i) OD=0OA+-AC=a+—-|-a+=b|==a+=b M1A1l
(i 2 2( 4 ) 278
), —— 1 1 1 7
(i) BD=BO+0OD=-b+=-a+=b==a-—b M1A1  (5)
2 8 2 8
— — 1 7
(b) BE:kBD:k[—a——bj M1
2 8
BE=-b+OE=-b+Ja M1
Ty1=k=8 M1
8 7
kK .24 Al (4
2 7
© AOAC:%AOAB M1
||4II
AOEB = 7 AOAB Al ft
AOAC 1 .7._7 M1
AOEB 4 4 16
7
=L Al (4
H=T6 4
[13]

@0 | BL | kor the correct vector AC =—a+ % b
(i) ML Eor the correct vector statement OB = (YA+%E or OD=0C +%ﬁ
Al For the correct simplified vector oD = %a + %b
(iii) M1 | For the correct vector statement BD =BO+OD or BD =BC +CD
Al For the correct simplified vector BD = %a—gb




MARK SCHEME - Paper 1 - November 2020 - Q11 Vectors (6) <QUESTION

In parts (b) and (c) you must follow through the vectors they have found in part (a)
(b) M1 States or implies two paths that will lead to a solution.
For example: using triangle OEB
e BE=kBD and BE=BO+OE
or using triangle OED
e OE=Ja and OE =0OD+DE
This is a B mark in Epen
M1 For writing their paths as vectors in terms of a, b 4 and another constant (e.g. k or u)
For example: using triangle OEB
. ﬁ:kﬁ:k(%a—gbj and BE =-b+a
or using triangle OED
e OE=Ja and ﬁ:la+lb+k(—b+}ta) OR OE=ta+lb+k[a-'b
2 8 2 8 2 8
dM1 | Equates coefficients of their two expressions and attempts to find the value of A:
In triangle OEB
e kia—klb=ja-b Sklo1mk=2 and Koaoao
2 8 8 7 2
or in triangle OED, there are two possible expressions for DE
. ﬂa=1a+lb+k(—b+/1a) —k=2and a=1+ia ==
2 8 8 2 8
Or Aa=1a+1b+k 1a—zb :>Zk:£:>k:1 and /1:£+Ek:>/1...
2 8 2 8 8 8 7 2 7
Al For the correct value of 4
a=2
7
c M1 .
© For stating that AOAC =%AOAB or 4AOAC =A0AB 1
M1 . - wh
For stating AOEB ="1"AOAB = AOEB = 7 AOAB 2
This is an A mark in Epen
M1 -
For dividinglby2 = AOAC :lx"z":
AOEB 4 4
Al For u= i
" 16
"
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11(a) |b-a Bl
@)
(b) - > — Ml
OZ = OB+ A BX(=b+ A(-b +2a))
=(1-A)b+24a Al
> o> o Ml
OZ = OA+ p AY (=a+ u(-a+3b))
=(1-w)a+3ub Al
(1-A)b+24a=(1-p)a+3ub ddM1
2A=1-u Al
3u=1-4
31-24)=1-4 or 2(1-3u)=1-u Ml
2 1 Al
A== ==
s THTS
— 1 Al
0z = §(4a + 3b) See notes regarding alternatives ©)
(© ® 1 ®
OM = p"§(4a+ 3b)" and OM = 2a+ g(- 2a+ 3b) Ml
4p 3p M1
—=12-2 d—=3
5 1ot
(Solving these equations leads to p = g)
OT/I 1(4 3b) A
=—(4a+
3 (€))
[13]

INZ)
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Part | Mark Additional Guidance
(a) Bl For the indicated vector
(b) Ml For any correctly written vector path, must include a parameter
Al For the vector shown
M1 For any correctly written vector path, must include a parameter
Al For the vector shown
ddM1 | Equates their 2 vectors — this mark may be implicit in the candidate
equating the two components of their 2 vectors, dependent on the
first two method marks.
Al | Correct equations as shown
ddM1 | Full and correct method to solve their two simultaneous equations,
either by substitution as shown or by elimination. There must be no
errors in the method to eliminate A or y, dependent on the first two
method marks.
Al | Correct value for A or u
Al | Correct vector.
There are a number of alternatives for part b, all marked in the same way.
Examples:
ALTI ALT2
—> -> > >
1 XB and AZ = AX+ u XB M1A1
— — - >
A AY (mustuseto get AB for2nd Al) AZ =4 AY MIA1
— —
equate 2 vectors for AB equate 2 vectors for AZ ddM1
The A1 ddM1 Al A1l following these marks should all be marked in the same way as
the main mark scheme.
(©) Ml —>
For the two correct vectors shown, allow use of their OZ
dM1 —>
Correctly equating the components of their vectors for OZ and arriving at a
value for p or g
Al For the correct vector, as shown.
%
Can also be done using other vectors eg finding two alternatives for OM
Mark in the same way as main scheme.

R
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Question Scheme Mark
9(a) AB=-0OA+0B => AB=-2a+4b M[lz']A\l
(b) @=€A+ﬁ:>@=2a+%(4b—2a):a+2b M[lz,]Al
(© AQ=A0+00Q M1

. 3,
0Q=Z(0P) B1
AQ=-2a+>(a+2b)=—"a+-b Al
4 4 2 [3]
(d) OR=A14b or OR =¢b M1
ﬁ=m+ﬂm=za+ﬂ(_ga+gbj M1
2a+,uL—§a+§bJ=/14b
4 2
M1
a(2—5—’u]+3—”b:/14b:> 3—”:4/1 and 2—5—”:0
4 2 2 4
Su (8
2‘7‘0:”‘&) M1A1
§><§=4/1:>/1=E, (§)
2 5 20 \5
Al
OR:RB=3:2 [6]
Total | 13 marks

@ M1 | For the correct vector statement AB =-OA+OB
Al | AB=-2a+4b
(b) M1 For a correct vector statement
e.g OP =OA+ AP
Al For the correct simplified vector
OP=2a+(2b-a)=a+2b
M1 For a correct vector statement
(© e.g, AQ=AO+0Q or AQ=AP+PQ
For the correct vector statement for OQ
B1 —> —> —> —>
OQ:§ OP | or PQ _ 1 OP
4 4
Al For the correct simplified vector
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—l(a+2b)=—§a+§b
4 4 2

AQ =—2a+%(a+ 2b):—%a+gb or AQ =%(—2a+4b)

(d)

In this part there is more than one route to finding the required ratio, but any route must involve
—> —>

OR or RB

As the general principle: The first M mark is for one vector using a parameter.
The second M mark is for a second vector using a different parameter.
The third M mark is for equating coefficients and forming two
equations in both parameters.
The fourth M mark is for solving their equations. Check their working
and do not allow an erroneous method.

The following is using one path. Please trace their path on the sketch to check that it is valid. The

) —> —> - = - - = =
path they use must involve the vector OR or RB eg., AR=A0+OR or AR=AB+BR

M1 | For the correct statement OR=14b or OR =¢b

For the correct statement for OR

M1 ﬁ=@+ymz2a+y(—ga+gbj

For equating the two statements for OR and equating coefficients

5 3
2a+u| ->a+>b |=14b
ML u-yav o)

a 2—5—ﬂ +3—ﬂb=/14b:> 3—ﬂ=4/1 and 2—5—ﬂ=0
4 2 2 4

For solving their two simultaneous equations correctly to find the value of 4 (the
parameter for OR)

S5u 8
——— =0 u=-=
M1 4 H 5
§x§=4/1:>i=...
2 5

For the correct value of 4

Al gzﬂz(ﬁj
20 5

Al For the correct ratio OR:RB=3:2

Useful Sketch
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Question | Scheme Marks
11(a —> —> —>
@) AB=-a+b AC :—a+gb AM :—a+§b B2
3 6
—> - -
NB=—1A0+AB=——(—a+3bj+(—a b):[—— @}
2 3 3 M1
OR
—> - -
NB == AC+ AB =% —a+2p |+1p=|-2,28
2 2 3 3 2 3
% -
Two statements for OP using two parameters
- —> —> 5 5
OP = OA+ 1 AM =a+;t(—a+gbj=[a(1—/1)+€/1b} M1
2 2 — a 2b u Zyj
OP=0B-uNB=b-—u|-——+—|=|a| = |[+b|1-—
g ”(2 3]“2) ( 3 M1
Equates coefficients
og=B D, 2K M1
2 6 3
Solves S. E.
2 2
=A== =— M1
E
- 2 5 1 5
:>OP:a+§(—a+ng=§a+§b M1A1
[9]
(b) Any two from
—> —> —> B2
Clea—lb PQzla—ib CQ:Ea—lb
3 9 6 18 2 6
—> 3 > - - > M1
CQ=§CP OR PQ=2CP OR CQ=3PQ
. : Al
with a conclusion
[4}
Total 13 marks

7
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Part | Mark | Notes
(@) —> —> 2 —> 5
B1 | Forat least one from AB=-a+b AC= —a+§b AM :—a+€b
B1 | All three correct.
M1 "
For a correct vector statement for NB
%
There are several paths to OP . Those below are examples. For the award of each of
the two M marks, there must be two different paths using two distinct parameters.
_>
For either vector statement for OP using a parameter
M1 - —> —> 5 i 5
e.g. OP = OA+ 1AM :a+/1(—a+gbj = a(l—/i)+€/lb}
% - ) -
For a second vector statements for OP using a different parameter
M1 - —> —> 2 i 2
e.g. OP =OB—uNB = b—ﬂ(—3+—bj - a(ﬁ +b( ——”]
2 3 L\ 2 3
M1 | For equating coefficients of a and b
For solving the simultaneous equations
This mark is dependent on the previous 3 M marks
dm1 2 2
A== OR ==
[ 3 * 3}
ML For substituting their value of 2 or 4« into their OP = OB— x NB
-> > =
or OP =0A+ 1AM
2 1 5
Al | For the correct vector OP :§a+§b
— —>
SC - If CQ is assumed to be a straight line and is used to find used OP, award all the
marks as above but withhold the final A mark.
(b) 2 1.1 — 1 1 2 1 1
For any two vectors from CP ==-a—-=-borPQ==a——borCQ==-a-=b
B2 379 6 18 26
(B1 for one of the above)
—> 3 > —> —> —> —>
M1 | For CQ :ECP oe or PQ=2CP oeor CQ=3PQ
Alcso | For a correct conclusion with supporting working

7
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Question Scheme Marks
number
10 (a)
- o> -
(OB=0A+ AB |=5p+3q M1
> (> 2\ 5 3>
DC:(DO+OC - DO+= 0B M1
=2 9 9 9q Al
DC=—(p+ d)=—+—
S(P+a)=—"+2 ®3)
b - > o
® | OF —0B+408 M1
9 Al
=3p +E;L(p+ q)
- > - M1
OF = OA+ u AB
=5p +3uq Al
9
3+E/1:5 M1
4 9 2
A=— —A=3 or u=-—
L (B o AL
—> Al
OF =5p+2q @)
%
© | OG=a(5p+30) M1
%
OG=3p+2(p+q)+56p=5p+56p+2q M1
%
ft their OF
2 1
3a=2 =— =—=
a=2=a=- (ﬂ 3j M1
%
oG =%p+2q Al
(4)
ALT (c)
_)
OG = a(5p +3q) {M1}
— —
FG=-5p—-29+a 5p+3q ft their —(OFJ {M1}
_)
As FG is parallel to AO there can be no g component in FG
2
3a:2:>a:§ {M1}
%
0G =§p+2q {A1}
(4)

Total 14 marks

7
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Part | Mark | Notes
(@) —> - o> -
M1 For finding the vector OB : OB =0OA+ AB |=5p+3q
This must be correct.
> o> (2> ) > 3>
M1 For the correct vector statement for DC: DC =| DO+ OC |= DO+ > OB
This mark can be implied by a correct (unsimplified) vector.
_)
For the correct simplified DC in terms of a single p and a single g only
DC =-3p +E(5p+ 3q) :E(FH q) accept DC =St o
(b) - —> —>
M1 | For stating OF =OD+ADC (or any other variable in place of 1)
2 9
Al | For the vector OF =3p +§/1(p+ q)
-> o> o
M1 | For stating OF = OA+ 1 AB (or any other variable in place of )
%
Al | For the vector OF = o5p +31q
Collects like terms correctly, equates coefficients correctly and attempts to solve
their two equationsin A and u
They must achieve a value for x or A for this mark
9 9 9
M1 3p +E/1(p+ q)=5p +3uq= p(3+5/1j+5/1q =5p +3u0q
2 4
3+gﬂ,=5 and g/’L=3,u Su=— or A=—
2 2 3 9
2
Al | Forthe correct y = 3 or A= 3
%
ALl | For the correct vector OF =5p + 2q
Part (b) can be solved in different ways.
These are the general principles of marking this part question.
_>
M1 — for any correct vector statement leading to OF which introduces a parameter.
_)
A1l — for one correct vector OF
_)
M1 - For any correct second vector statement for OF which can be used with the first
vector and introduces a second parameter.
_>
Al — For a second correct vector OF
M1A1A1 —as main scheme above
© | w1 2
For one vector for OG = a(5p +3Q)

7
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M1

For a second vector for
> (> > —
oG =(OF+ FGJ =3p+2(p+0q)+58p=(5p+5p8p+2q) fttheir OF

Accept simplified or unsimplified.

M1

Collects like terms correctly, equates coefficients correctly to find the value of
a(5p+30) =5p+50p+29 = 5pa+3ga =(5+50)p+2q

:>3a=2:>a=§

Al

= 10
For the correct vector OG = Ep +2q

ALT

M1

%
For the vector for OG = a(5p +3q)

M1

— —  —
For the vector FG :[FO+OG]=—5p—2q +a 5p+3q

_)
Note: ft their —| OF | from part (b)

M1

%
As FG is parallel to OA there is no g componentin FG =3a0=2=a= %

Al

—= 10
For the correct vector OG = gp +2q
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Question Scheme Marks
number

L 2 2 32 3 =2 12 1
10a(i) | OP = OA+Z AB =a+Z(—a+b) or OB+Z BA =b+Z(a—b) M1
_)
OoP =£a+§b Al
4 4
- > 1 1 1 3 —> —>
(ii) MN = MO+ = OP :——a+—("—a —b"] or = AO+=0P M1
2 2 4 4
—>
MN =—§a+§b Al
8 '8 4
%
b1 oc=ab Bl
—> - —> 17 1 3 7 3 - > —>
AN =| AO+ON |=-a+ —("—a+—b"}=——a+—b or AN = AP+ PN = M1
4 4 8 8
- —> —> 3 M1 (Al
OC =OA+ u AN =a+y[—a+ —( ~a+-=b D on
ePen)
=a——pa+—ub or (1——yja+—yb Alo(an
ePen)
8 3 M1 (Al
“A==u and 0:1——,u:>,u=7 /1=7 on
ePen)
= 3 Al
OC==b
7 (6)
ALT —>
AC =-a+ b B1
—> - —> 11 3 7 3 - > —>
AN =| AO+ON |=-a+ —("—a+—b"j=——a+—b or AN = AP+ PN = M1
2\ 4 4 8 8
- - 1 3 M1 (Al
AC = AN = u| —a+ —( ~a+-b j on
4 ePen)
B 3 Al (M1
——,ua+§,ub on
ePen)
3 7 8 3 M1 (Al
ﬂzgﬂ and 0:1—§ﬂ3ﬂ27 /1:7 on
ePen)
2 3 Al
OC==b
7 (6)

%

B1 Writes a valid vector with a parameter in terms of a or b which leads to finding OC
M1 M1 Al Writes a second valid vector with a different parameter, in terms of a and b, following a

%

distinct different route, which leads to finding OC
M1 Compares components with two different parameters and arrives at a value for ¢ ori
Al correct vector

General principles for marking part (b) — if in any doubt about allocating marks — send to review

7
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ALT

(Area triangle) OAP = % (Area triangle) OAB

(Area triangle) OMN = % (Area triangle) OAP = % (Area triangle) OAB
(Area quadrilateral) AMNP =
% (Area triangle) OAB — % (Area triangle) OAB

-3 (Area triangle) OAB k= S
16 16

Area triangle JOAP 3
Avrea triangle) OAB 4

(
(
(Area triangle OMN 1) (Area quadrilateral) MNAP 3
(

Area triangle OAP 4 =

Area quadrilateral ) MNAP y (Avrea triangle) OAP _3.3
(Avrea triangle) OAP (Areatriangle) OAB 4 4
9

16

4 (Avrea triangle) OAP 4

k

Bl

Bl

M1

Al
(4)

Bl

Bl

M1

Al
(4)

Total 14 marks

‘Q\’}/.
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Part Marks | Note
(@) () ) S > > 3 > 3
For stating or using OP = OA+Z AB or for a+z(—a+ b)
M1 —> 1 = 1
or OB+Z BA or b+Z(a—b)
(can be implied by correct vector)
1 3 . . a+3b 1
Al For Za + Zb or valid alternative form such as or —(a+3b)
(i) > > 1> 12> 1> 1 —>
M1 For stating or using MN = MO+ — > OP or > AO+— > OP or —§a+§ their OP
3. 3 -
——a+ —Dbor valid alternative form such as 3a+3b or 1(—3a+3b)
Al 8 8 8
(can be implied by correct vector)
OC = Ab or any equivalent statement involving a parameter, in terms of b.
—> —>
A fully correct method to find AN using their OP
M1 - 1/ 1
AN =-a+ — "—a+§b"
2\ 4 4
- - e
Using OC = OA+ y| their AN |intermsaand b
M1 (Al
on - — —> 11 3
ePen) OC=0A+uAN =a+u|—-a+ =|"=a+-b"
2\ 4 4
Simplification not required
Al (M1 7 3 ( 7 j 3 .
=a——pa+—pub or | 1——u |a+— ub either of these forms, ready for
on 3 H 3 H 3 H 3 H y
ePen) | comparing coefficients
M1 For correctly equating their components with two different parameters and attempting
(Alon | tosolve, reaching values for 4 ori
ePen) | We need to see two equations here, leading to a value for one of the parameters.
% 3
Al OC ==b
7
ALT B1 —>
AC = —a+ Ab or any equivalent statement involving a parameter, in terms of a and b.
—> —>
A fully correct method to find AN using their OP
M1 - 1/ 1
AN =-a+ — "—a+§b"
204 4
M1(Al | — 1/ 1 3 —>
on AC = u| —a+ —("—a+—b") using their AN
204 4
ePen)
Al (M1 —
on ePen) | Correct vector for AC
M1(Alon | Marks allocated as main scheme
ePen) Al
() Bl Correct statement
BOTH Bl Correct statement
SCHEMES M1 Uses their statements to carry out a relevant calculation
Al Correct value for k

R
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8 (a) —=>+—>=a+b Bl
OB O0OA AB
[1]
(b) =2b B1
OC
—>+—>——(a+b)+2b b—a
B¢ BO ' 0C M1Al
[3]
© | —o=—to=a+tb+(b- a) =2+ or 2(a+5b)
oM 0B M1A1ft
_ _ [2]
d — (3230 ka2, Sub M1
@ 3_#(3+3)_3+3
= o to=a+t Ab M1
>E=1and £=) M1
3 i 3 i Ml
Solves simultaneous equations by any method
u=3, 1=5 Al
AB:BY =1:4 [5]
ALT
= =/1£ = 1b 5 [M1
o Th T m o= —(a+b)+u( a+§b) M1
= (—1 +—u)a+ (—1 +—,u)b
3 3 M1
> —1+;u=0 and /1=—1+§u
u=3,1=4 M1
AB : BY = 1: 4 Al]
() 1., . 40 40
10==absin60° > ab=—==a=—+
2 J3 b3 M1A1
1 o 40 o
Area = —ax5bsinl120° = =x —=x5bsin120 dM1
2 b/3
Area =50 Al
[4]
ALT
Area 04y _ 5xhx5 5 [M1
Area OAB xhx1 T Al
Area OAY =5 X Area OAB
dm1
Area OAB = 10
Area = 50 Al]
Total 15 marks

.:\’{.
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Part

Mark

Notes

(@)

Bl

For a correct expression for Py interms of aand b

(b)

Bl

For a correct expression for o2

M1

For a correct vector Statement fOf —> ===+ —
BC BO oc

This mark can be implied by a correct (unsimplified) vector using their o
Vector statement must be suitable for substitution to find =

Al

For the correct simplified e in terms of a single a and b only.

—=b-—a
BC

If answer o= b — a seen without wrong working then award BIM1AL.

(©)

M1

2
Fora correct vector statement for —»: — =—>+-—
oM OM OB 3BC

This mark can be implied by a correct (unsimplified) vector using their oy and
their o

Alft

For the correct simplified using their Y in terms of a single a and b only.

O—I>W——+— or—(a+5b)

(d)

M1
M1

M1 for one correct statement of route for E)/
M1 for second correct statement of route for e

S =Ho (or any other variable in place of p)

— = (—) + —>) = a + Ab (or any other variable in place of A, provided this is
oy \oA Ay

different to their p).
Allow use of their vectors from earlier parts of the question.

M1

For equating their coefficients of a and b to obtain two equations.
Mark intent — one must be correct, condone slips in second.

M1

Solving their simultaneous equations by any method.
Only the value for their A is required for this mark.

Al

For AB:BY = 1:4

ALT — use of — route, use also for — route
BY AY

M1
M1

M1 for one correct statement of route for o=
M1 for second correct statement of route for =

— =A— = Ab (or any other variable in place of 1)
By " AB

= T toE 2t o= —(a+b)+u( a+§b)
= (—1 +§,u)a+(—1+§u)b(or any other variable in place of pn

provided this is different to their 1).
Allow use of their vectors from earlier parts of the question.

M1

For equating their coefficients of a and b to obtain two equations.
Mark intent — one must be correct, condone slips in second.

M1

Solving their simultaneous equations by any method.
Only the value for their A is required for this mark.

Al

For AB:BY = 1:4

7
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(€)

M1

For use of the correct formula for area of a triangle with 60° and correct value
of sin 60°
e

10 =labsin60° =ab ><—3
2 4

Al

For correct expression for ab or a

ab—40 or a—i
G b3

dMm1

For use of the correct formula for area of a triangle with 120 “and attempt to
substitute for ab or a.

1 . 1 40
Area = Zax '5'bsin120° =-x"'—'

5 o3 X '5'b sin 120°

or
Area = %a x '5'bsin 120° = % x ab X '5'sin120° = = x ' 227

27 3
Dependent on the first M awarded.
Allow use of their A from part (d).

% '5"sin 120°

Al

For the correct area
Area = 50

ALT — use of ratios of areas

M1 | For use of their ratio AB: BY to write an equation linking area OAY and area
OAB
Area OAY %th(1+'4') 51
Area OAB %xhxl h T
Al For correct relationship between area OAY and area OAB
dM1 | For a correct method to find the area of OAB
Dependent on first M mark being awarded.
Al For the correct area

Area = 50

7
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