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©

First M1 for a complete method for finding v
eg r=(3i+4))+Q2i=5)) sov=2i-5j

First Al for 2i—5j ; MIA1 can be awarded for 2i-5j only.

Second M for attempt to find magnitude of their v, i.e. 22 +(=5)"
Second Al for v29 or 5.4 or better

OR

First M1 for attempt to find distance travelled:
(-3-34) +(4—-12)

First Al if correct

Second M for their d/ their T

Second Al for ¥29 or 5.4 or better
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Question

Number Scheme Marks
Sa M1
Al
1
|o| =& 1(4)772f1m: ) we MIA
“
b [veutar v=GF3)*2Gi-4) MIAL T
—Sjms’ Al
(€]
© Distance = 2|v| =2v/4+1 =25 =4.47(m) MIAL
@
a4 When =35, velocity of P i |3j)03,5(6i 4j)=22i-11j MIAT ft
Given conclusion reached correctly. E.g. 22i~ 11j=11(2i~ j) Al o

112] |
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Notes for Question 5

Second M1 for a = (67 + (-4))) (Allow V (67 +4%) )
Second Al for @ =213 (ms”) Given answer

or:
First M1 for F= (3*+(-2)) (Allow ¥ (3*+2%))
First Al F =313

Second M1 for V13=0.5a

Second Al for @ =213 (ms®) Given answer

stion S(b)
M1 for (i + 3j) + (2 x their a)
First Al ft for a correct expression
Second Al for 13i—5j ; isw if they go on to find the speed

Question 5(c)
M1 for 292 + (1) or V(@& + (-2)9)
Al for 2V5 or V20 or 4.5 or 4.47 or better

Question 5(d)
M for (i + 3j) + (3.5 x their a) .or possibly, their (b) + (1.5 x their a)
First Al fi for a correct expression of form ai + bj

Second Al for given conclusion reached correctly e.g. 22i-1

1(2i- j) oe_Given answer
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Question

Namber Scheme Marks
A
@ |10 gives Bl
speed = /I + (= Mi
=10 = 3.2 or better Al
[E))
(b) 1=2 gives v=(-3i+3j) Ml
Bearing is 315 Al
@
@G [ 1-2=0=1=05 MIAL
[0 BGr-3)=-3(-20) MIAL
Solving for DM1
(=2/3,0.67 or better Al
©)

1]
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Notes for Question 7

Q7(a)

Bl fori-3j.
M for V (sum of squares of cpt.s)
Al for V10,32 or better

Q7(b)

M for clear attempt to sub 7= 2 into given expression.
Al for315

Q7(e)

@) FirstMI for 1 -20=0,
First Al for 1= 0.5.

N.B. If they offer two solutions, by equating both the i and j

components to zero, give M0.

(i) First M1 for L
3=

) 0. (Must be an equation in

only)
First Al for a correct equation (the + sign)
Second M1, dependent on first M1, for solving for «
Second Al for 2/3, 0.67 or better.
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®)

©

-G8, 46 2 55

J(£6) +(£8)' =10
= (4 - 8j) + 1(-61 + 8)
(i -8j) ~61i +8i
~@-60i +(8-8)j *

At10am, r=-2i
At1030 am, r = —5i+4j

1=k, k<-2
k=-5-4=-9
1=-9i

MI AL

MI AL

MI

Al

MI AL
Al

DMI

Al

“@

)
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Question

Question Scheme Marks
6 |@ ardzn%:32“ MIAL
Bearing is 302 (allow more accuracy) Al ®
(b) §=40i - 6)+1(~12i +7.5) MIAL ()
© =3, 165 M1
s—b=-3i+4 M1
SB=A/((-3) +4)=5 (km) DMIAL (4
(d) Equatingi components
40-120=7  or  -33+12t=0 M1
(=22 Al
4
When =2, M1
m:z% (km) 2.125,2.13 Al @
3]
OR Whml:Z%. 7.51-185=2.125,2.13 MIAL
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Question 6(a)
+7.5

arctan(=2)

First M1 for 127 either way up

First Al for a corret value from their expression, usually 32° or 58°
Second Al for 302 (allow more accurate answers)

Question 6(b)
MI for a clear attempt at (403 — 6j)+1(-12i +7.5j)
Al for any correct expression

Question 6(c)

First M1 is really BI for 4i+ 16.5] (seen or implied but can be in unsimplified form)
Second M1 is for a subtraction, s —b or b —s.

‘Third DM, dependent on second M1, for finding magnitude of theirs —b or b — s

Al fors

Question 6(d)
First M1 for equating i-component of their answer in part (b) to 7 or
the i-component of their s — b or b —s to zero

First Al for 2.75 cao
Second M1 (independent) for attempt to find j-component of their s at their
1=275

Second Al 2.125 or2.13 cao





image14.png
Question

Quoston Scheme Marks
7@ | V(-4 +8)=v80 (kmh) accept exact equivalents or 8.9 or better [ M1 Al
@
() P =(2i-8j)+1(~4i +8j) Bl
()]
(9 | Equating j components
8+8r=12-% M1 AL
1=3ce Al
3
[©]
@
Using their ¢ from (c) to find the i-cpts of p and q and subtract them M1
1 1
103-(-3)=133 (k) ALf Al
[©)]
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Question

Rpatieh Scheme Marks
7.
(@) tanf=3: bearing is 37° (nearest degree) MI; Al
@
(b)
@ MI Al
i Al
i) MI Al
®)
(©
@ Ml
Al
(i) M1
Al

@
11
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Question

Number Scheme Marks
£
M1
=29 =54 orbetter A
@
®) | ((7i+10j)-(2i- 5i))/5 M1 A1
i At
=ma=2(i+ 3j)=2i+6j DM Atft
5)
(©) | v=u+ar=(2i-5j)+(i+3j) M
(5+30)i At
Parallel to i=> ~5 + 3t = 0 m
1=5/3 A
“)

1
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Question

Nomber Scheme Marks

Q (~4i-Tj)=r+4(-3i+2j) M1 A1
8i-15)) At
B3 =17m M1 AT f

51
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Question

Number Scheme Marks
T @
RELE U SCE -
4
peed is V(37 +4%)=5(kmh™') MIAT  (4)
() |an49:% (=20~369°) m
bearing is 37, 36.9, 36.87, ... A @
© §=9i-6j+1(3i+4]) m
= (r+9)i+(#-6)j * o |A1 @
(d) Position vector of S relative to L is
(3T +9)i+ (47 ~6)j~(18i+6) = (37 ~9)i+(4T - 12)j M1 A1
(37 -9) + (4T -12)" =100 m
25T 1507 +125=0 or equivalent | DM1 A1
(r*-67+5=0)
T=15 Al ®)

[14]
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Question Scheme Marks
Number
()
tang=2 =12.5" bearing 103" Mrara
()
10} p=(9i+10j)+1(%i-2j) MIAL
(i) q=(i+4j)+1(4i+8j) AL ()
©
OP=(8+50)i+(6-100)j MLAL @)
@ j |
D*=(8+51) +(6-101) T‘l
= 125¢* - 401 +100
100 = 125¢* - 401 +100 o
0=50(25¢-8) Al AL 6)
£=0 or 032 i
Notes
7@) | Ml for tanf=+2 or +£ or use sind or cos

First Al for §=+13° or +77° or +12.5° or +77.5° or better

Second Al for 103°
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7(b) | Ml for clear attempt at p=(91+10)+1(91-2]) or g =(i+4]))+1(4i+8}) (Allow
slips but must be a “+ sign and r + 1 v)

® [ FistAl for p=(91+10j)+ /(91— 2j)oc

(i) | Sccond Al for q=(+4))+ /(417 8j)oc

7(c) | MIforp—q orq—p with their p and q substituted
Al for correct answer P = (8-+ 50)i+(6— 101)j (don’t need OP but on RIS must
be identical coefficients of iand j but allow column vectors)

7(d) | First MI for attempt to find OP or QP in terms of f only, using correct formula,

First A1 for a correct expression (with or without v ) 1257 — 407 +100

Second MI for ¥ (3 term quadratic) = 10 or (3 term quadratic) =100.

Third M1 for quadratic expression = 0 and atiempt to solve (e.g. factorising or using
formula)
Second Al for
Third Al for

(if they divide by £ and lose this value but get 0.32, M1AOAI)
0320¢
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Question Scheme Marks
Number
1) tan6=2 MI
6=14.036." Al
6=104" nearest degree Al ]
()
P = 400i + (15i+20]) MIAI
q=800j+1(20i-5j) Al ®
© | Equate their j components: 207(j) = (800—51)(j) M
Al
32
+ " - M1
800j+32(20i- 5j) e @
= 640i+640j 10
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1)

Notes

Allow column vectors throughout

MI for tanf=+7 or +2(or any other complete method)
First Al for +14.04° or £75.96°

Second Al for 104°

1(b)

0]
(i)

M for clear attempt at cither p or q (allow slip but 7 must be attached
to the velocity vector and position vector and velocity vector must be
paired up correctly)

First Al 400i +#(15i+20j) “p =" not needed but must be clear it’s P
Second Al 800j+(20i-5j) “q="not needed but must be clear it’s O

1(e)

First M1 for cquating their j components; allow s on both sides
First Al for /=32

Second M1 independent for substituting their ¢ value into their q from

()
Second Al for 640i + 640
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Question

Number Scheme Marks
6(a) r=(-3i+4j) m BI [0
(b) 34=2T-3 or -12=4-5T MI Al

r-32 Al [6)]
© r=(-3i+4j)+(2i-5j) MI
v=(2i-5)) Al
speed = (22 +(-5)7) = V29 =5.4m 7! orbetter MIAL ()
Alt (c)
[s|=y6.42 +(-16)" =17.23. M1 Al
peed:—';’f:ﬂmbem MIAL @)
Notes
6@ | Allow column vectors throughout. Bl for (-3i+4j) (m)
®) | MI for a clear attempt at

cither 3.4 (i)= (27-3) (i) or -12()=(4—57) (j)
First Al for a correct equation (either) without i’s and j’s
Al for 3.2 0¢

I =32 scores MIATAI BUT if RHS is not a single

number, then MO. Also, if they get 3.2 and another value and don’t
clearly choose 3.2 then AQ





