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10 (a) Diagram B1 for correct vector drawn including arrow May be drawn anywhere on the grid.
Condone missing label
(b) ( 3 ) M1 | for a + 2b drawn with resultant vector Accept consistent incorrect notation for
—4 or for writing a and b as column vectors and Ml
Ql attempttoadd a +2b, eg (3) +2 x( %) or (***) or (,,2)

or (5

Al cao
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21 2 Pl for process to find AB (=b-a)or BA (=a—b)
5
RN 1 _
Pl for process to find MN (= _Eb +a+2a)or PN (=-k(b—a)+ 2a)

or ﬁ(=—%b+a+k(b—a)or%b+(1—k)(a—b))

Q2 P1 for process to find two of Wv, PN and MP

P1 for process to find &, using MN as a multiple of PN or using MN asa multiple of MP or
using PN as a multiple of MP

2
Al for — oe
5
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Paper: IMA1/1H

Question Working Answer Mark Notes
19 — — 1 1

5 Pl for first step to solve the problem e.g. AC=—a+cor OX = 5 a+ 5 ¢ or demonstrates the

5 location of D and X on the diagram
P1 [— — —_ — T

for a correct vector statement using CD eg CD = CX +XD or CD = OD —OC or OD = 2 ¢
Q3 or CD =2.5¢ oe
. L L= 1 1 1

P1 for a correct equation or ratio using k£ eg equating XD =3¢ — B a= B (—Fa+c)+ p c

Al

@_kﬂ

or —
oc k

or k=% or using a ratio approach eg (OC:CD)=k:1=1:2.5

cao
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20 (a) 2a M1 fora—b+a+Db(=2a)
Al cao
(b) 4 P1 for a process to find MFE=—0. 5b—a—(a—b) (=0.5b—2a) Accept ft from (a) providing vectors are clearly
orCE=a+b stated

or FM = a-b+a+0.5b (=2a—0.5b)

Pl For finding a suitable vector expression for two of (ﬁ or ﬁ), cx="22 2y, XE=—a+—"
—_— —_— —_— —_— n+1 Z(TL+1) n+1 2(n+1)
(CX or XC) or (EX or XE) YC=la+ 2y Fr=—f,__T
eg, CX =a +0.5b+ — (0.5b-2a) or CX =-a+b +——2a~0.5b) nHL T 20 ) n+l T 20
Q4 XE = ——(2a—0.5b) + 0.5b or XE = ——(0.5 —22) + 2a or

XC = 20.5b—2a)+a-b or XC=—(2a—0.5b)—0.5b—a or
n+1 1 n+1 n
EX = —0.5b+——(0.5b—2a) or EX = 2a+——(2a—0.5b)
n+1 n+1

P1 for complete process to equate the coefficients of a and b
n-1_ n+2

eg—=

n+1  2(n+1)

Al cao
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ALTERNATIVE
Pl for a process to find MF=-0.5b —a — (a — b) (=0.5b — 2a) Accept ft from (a) providing vectors are clearly
orCE=a+b stated

orFM=a—b+a+0.5b (=2a—0.5b)

Pl For finding two suitable vector expressions for FX
eg FX =——(2a—0.5b)and FX =a—b + ka + kb

P1 for complete process to equate the coefficients of a and b
2n _ 4 n
TR T

Al cao
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21 Proof M1 | for DO =" (b—a)oeor EQO=" (a—b)oe Vectors could be written on the
diagram

M1 | for PO =% a+ DO or “2a+"% (b—a) oe
or PO =—'a+b+ EQ or —ha+b+%(a—b)oc
Q5 Bl

Cl for complete proof with statement, eg FE =2PQ or FE is a multiple of PQ
or b=2("2b)

for PO ="%b




Q6

Ml

Al

cao
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May be seen in two separate calculations

eg 2x3 + —3x5 and 2x4 + —3x-2

Condone incorrect notation if method is clear
for this mark only




18

Q7

~a+b

P1

P1

P1

Al
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for relationship involving D eg OD= % OB or DB= % 0B
or
for relationship involving E eg BE= % BC or EC= g BC

for relationship involving D in terms of a and b

eg O_D)=§ (a+b) orﬁ?;% (a+b)

or

for relationship involving £ in terms of a and b

eg ﬁ=§(—b —a+ 3b) oe orE_C)=§(—b —a+ 3b) oe
or
BC=2b-a ocorCB=a-2b oe

(dep P2) for expression for DE in terms of a and b
egDE=2(a+b)+ = (b —a+3b)

for2a + (1)b or = (2a + 5b)
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21 3:4 Pl starts process eg AB=b —a oe
P1 —— 1 1
for process to find OM =a + 3 “(b—a)’oe (= 5 (a+b))
P1 —
for process to find AP=-a+ 3 “(l a+ 1 b)” oe
5 2 2
Q8 or (indep) for AN =-a+“k’b
Pl process to find “k” using AN =-a+“kbasa multiple of AP
Al cao
ALTERNATIVE
P1 for producing OM to C such that AC is parallel to OB Formal geometric reasoning relating to
P1 for process to show that MC = OM, using congruent triangles ACM and BOM | congruent and similar triangles is not
for process to find PC as a multiple of OM/5 (= 70M/5) required
P1 for process to find ON as a multiple of AC(OB) (= 30B/7) using similar
P1 triangles ACP and NOP
Al cao
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24 4:3 P1 Process to find a missing vector using the given ratios as fractions,
eg. %ofO_)? (=§a) or.%ofﬁ? (=%b)

Pl for a process to use Z0=YX=a—boe
Might be embedded in their answer for ZP
Pl for a process to find either ZP or ZR in terms of a and b, The award of this mark implies the first two
Q9 eg. either ZP=a—b+ % aorZR =a—b+ % b process marks.
Pl for a process to write ZP and ZR as multiples of the same vector,
eg. multiplying both by 12 to get the ratio, g(a —0.75b) and a - 0.75b
respectively

Al oe
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24 Proof Cl for CE =2a—b oe Vectors may be seen on diagram. Award marks
provided not ambiguous.
For the award of the first 3 marks, expressions for

vectors ﬁ, ﬁ’), a’), CF and DP may not be
1 simplified

Q 0 Cl for EP = 2a — b oe or for CP = 4a — 2b oe

Cl for CF = a — b oe or for DP = 2a — 2b oe

Cl | for CF=a—band DP = 2a—2b (or 2(a — b)) leading to conclusion
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15 (a) AC = 5AB and M1 | for AC = 5(3a + 4b) or BC = 4(3a + 4b)
reason or indicates that 15a + 20b =5 x (3a + 4b)
Cl | for AC =54B or AC = 5(3a +4b) or 15a +20b = 5(3a + 4b) and a Do not award this mark if any incorrect
correct reason, working seen

eg AC is a multiple of AB / multiples of each other / AB is a factor of AC | Could use 4B and BC or AC and BC
or they have the same gradient / are parallel / go in the same direction
or they have a point in common / both start at 4

or AC is an enlargement of AB

(b) 5:2 Pl | for (DF =)3e+6f+(—10.5e —21f) (=—7.5e —15f)
or for a multiplicative relationship for DE and EF
Qll egﬁ=—3.5ﬁ or for (DE: EF=)1:-3.50¢e
Pl for a multiplicative relationship for DF and DE

eg DF =—2.5DE or for (DF : DE=) —5:20eeg-2.5:lor -7.5:3
or for answer of 2 : 5 oe

Al oeceg2.5:1
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13 -1 M1 2 (8 6
( 4 ) for 3(_3)—2b—(_17) oe or for (_9)

M1 _( 3x2-8 _(—2 Ah_( 8—-3x2 _( 2 Must see “2b = ...” or “—2b =...” to award 2

for 2b (3 X —3 — —17) - 8 ))oe or2b (—17 ~3 x —3) ( (—8) Joe | arks
le or for one element correct, —1 or 4
One correct element scores 2 marks

Al cao

(if MO scored, SC B1 for (! W)






