22 2
@ a —%b oe simplified M1 for —b+a+ %b or a correct route
22(b 2 —
®) —a oe B1 for ka where k >1 or gOR
Question Answer Marks Partial Marks
21(a)@) [a—b or -b+ta 2 | B1 for a correct route or identifying OT
21(a)(i 1 1
@@ —a-b or-b+—a 1
2 2
21(0) | PT=a-2b oe M1
PT = 2RV oe Al | Dep on correct vector RV
Accept in words
2(a)(i) 6 B1 for each
17
2(a)(i) | 6.4[0] or 6.403... M for 4% + 52
200) | (1.2
2(9) 0,-2)
2(d) 1 . 1 4 B2 for correct unsimplified answer
et =
2 3

S 2
orMli for CT =—c+§d oe

— 2
or TC =c—§d oe

or for correct route




S(a)(i)(a 5
@) [ ] final answer
-13
S(a)( —4 —4 k —6
@ne) final answer B1 for answer or or
11 k 11 16
seen
5(a)(i)(c) | 5.39 or 5.385... M1 for 22 + ([-]5)?
S(a)ii) |[k=]8 B2 fork=8orm=-32
[m=]-32 or M1 for—3+2k=13 oe
or for m =—5 X their k+ 8 correctly
evaluated
5(b)(i)(a) | p +q final answer
5(b)(i)(b) 1 po 1 qor 1 @—q)or P-4 - M1 for unsimplified answer or any cotrect
2 2 2 2 vector route for CM , e.g.
answer 1
—-q+ 3 their (b)(i)(a)
5(b)(i)(c) 1 p+ 1 qor 5p+q answer M1 for unsimpli@ answer or any correct
2 10 10 vector route for MN
5(b)(ii B2 fi implified t
(b)(ii) 5 p+qor 5p+3q final answer o or unsimplified correct answer
3 3
Mi forp + %q seen
B1 for final answer of form kp + q (k> 1)
or final answer g p+Jjq oe(any))
4(c)
4(c)(i 2 1 1 — 2
© §t+§u0rg(2t+u) final answer M1 for UY=§(t—u) oe
or TY = %(u—t) oe
or correct route  soi
4(c)(ii) 2
—t cao
3
5.
22 4:30e

]

4 4 — 3 3
=——x+—y oeor DB=——x+—y o¢
7 7 7 7




26 — —
§a+ lbﬁ:aalansww.:r M1 for A.K'=—la+ 1borB =za—gb
3 3 3 3 3
M1 for AL (or O_K.)= a+ their AK oe soi
or OK (or AL)="b + their BK oe soi
or BL=a + their AK oe soi
M1 for a correct route e.g. OL .a+ AL .b+
BL
23(a) 5 1 3 | B2 for correct unsimplified answer in
—m--—n
1 1
6 3 termsofmandne.g.g(m—n)-i-Em
or M1 for a correct route or for
FC =m-—nor CF =n—m or better e.g.
— 1
AC=—(m—-n
3 ¢ )
23(b) GH =3JK oeor GH has a greater 2 | B1 for each
magnitude
GH and JK are parallel
22(a) |-a+b 1
22 1 3 1 1
® Za—zb BZforansw2a+pborqa—5hq#5

or correct unsimplified answer in terms of
aand b

or M1 for E=%aor OC=%aor
correct route

1
If 0 scored SC1 for answer a + B b




s@@ | (4 A (k
B1 for or
4 k 4
8(a)(i) | (— Y (k
B1 for or
g k 8
8(a)(iii) | 5.39 or 5.385.. M1 for (2)’ + 5% oe
8(b)) |a+h
8(b)(11) % a+h M1 for a correct route, e.g. OAd+ AE
(b Gii .
(B)(iid) 2a+ %h M2 for unsimplified OD or for %b
or M1 for OD attempted in terms of a
and b
— 1 —
or for CD =§h or DB = Eb seen
10
26
E1'+ztctrl(3r+2t) szorr+z(—r+t) oeort+§(r—t)
5 5 5 5 5
oe
or
M1 for RT=-r+t oeor TR=r—t
Mi for OR+RX or OT +TX any other
correct route.
10(b)
7(b)

3 1 1
—p+—q or —(3p+2q) or
AR 4( p+2q)

final answer

3pt+2q
4

M2 for AM = E=%(-p +q+%p] oe

or M1 for correct route for AB oe soi by
—aptq

or for OM soi




10(b) - XY, EH—b

Mb)@ | 1 1
2
9(b)(i)(b) ot 1 ¢ oe 1 | FT a + their (b)(i)(a)
2
9(b)(ii)(a) OP = —1(23 +¢) oe 2| Bifor OF or PQ factorised
3
and O_.Q -1 (2a+¢) oe or for correct multiplicative statement on
2 relationship without factorised vectors
OR —_— S —_—  ___
1 e.g.0Q=1.50P,30Q=0P,
OP="(a+ 5 0 . 3
OR 2PQ =0P,
o4 1.1 2 1)1
PQ:E(a+Ec) 1.5 (§a+§c}_a+5c
and
correct comment
e.g. have the same base vector or that
they are multiples of one another and
they share a common point
OR
eg. O0 =150F, 2P0 = 0P
9(b)(ii)b) | 1.5 oe 1
11.
6(a)i) | (-3 1
3
6(a)(ii) 3 1
2
6(a)(iii) | 3.61 or 3.605 to 3.606 2| M1 for2® +3% oe
6(b) (6, 1) 2 | B1 for each
Question Answer Marks Partial Marks
6(c) 2 N 3 h 4 | B3 for correct unsimplified expression for
78 MK

0rB2for[Itﬂf=]§g+kh
or[MK.—]kg+ih
14
- 2
or HK = ;(g—h} oe

or GK = %(h—g) oe

or M1 for correct route for MK




12.

Question Answer Marks Partial Marks

11(a) 25and-250e 3 M2 for 1681n = 42225 oe

or ML for (9m) + (40m)° oe

11(b}i)(a) | c— a final answer 1

L1(b)(Ixb) | 3 1

Zaﬁnala.nswer

11(b)}i)(c) 3 ) 1 | FT c + their (b)(i)(b), must be a vector in terms of a and/or ¢ in its
c+ Eaf’mal answer simplest form

1) a+%:ue 2 BlfDr[E_}=]%cor[E=]%c

or
M1 for a correct route

or for answer a + kc oe, where k= 1

13.

Question Answer Marks Partial Marks
10(a)(i) 2a drawn correctly with direction arrow 1
10(a)(ii) | a — b drawn correctly with direction arrow 2

4
B1 for { :J seen or implied

or M1 for correctly drawing their a — b with an arrow

10(b)i)a) 3 1

qt n p final answer

10(b)(i)(b) 1 2 | M1 for a correct route
q- 4 p final answer

10(5a)e) 5 P —% q final answer 3 M2 for %p - % (their (b)(i)(b)) oe

or for — 5 pP-qtp+ é (their (b)(i)(b)) oe

or M1 for a correct route or for

2

LBN =] = (their (b)(i)(b)
> 1

or [AN =] < (their (b)(D(®))

or final answer kp —% qoeor g p —q oe

10(b)(ii 2 -
®)(i) %p oe final answer M1 for AG= gp +2 soi

or for answer kp oe




