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Question Scheme Marks AOs
1(a) Use of v=u+ar with t=2: v=4i+2(2i-3j) Mi 31
OR integration: v= (2i-3j)t+4i,witht=2
v =8i-06] Al 1.1b
(2)
1(b) Use of 1'=ur+%at2 att=3:
(i+j)+‘:3x4i+%x(2i—3j)><32]
OR: find v ats=3: 4i+3(2i—-3j)=(10i-9j)
then use r:%(u+v)r
(i+j)+{%[4i+(10i—9j)]x3} M1 3.1a
or r:vr—lar2
2
(i+j)+[3x(10i—9j)-%x(2i—3j)x32]
OR integration: r = (i+j)+[(2i—3j)%tz+4ti], with =3
r=22i—12.5j Al 2.2a
2
(4 marks)

Notes: Accept column vectors throughout

1a

1b

Complete method to find v, using ruvat or integration

M1
(MO if i and/or j is missing)

Al Apply isw if they also find the speed

Complete method to find the p.v. but this mark can be scored if they omit (i + j)

1.e. the M1 is for the expression in the square bracket

M1 | If they integrate, the M1 is earned once the expression in the square bracket is seen

withz=3
(MO if i and/or j is missing)

Al cao
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Question Scheme Marks  AOs
8(a) 1 1
Useofr:ut+5az2: (7i- 10j)=2(2i- 3j)+5322 MI 3.1b
a=(1.5i- 2j) Al 1.1b
|a| = /1.5% +(-2)° Ml | LIb
=25 ms? *  GIVEN ANSWER Al* | 21
)
(b) Use of v=u+ar= (2i- 3j)+2(1.5i- 2j) Ml | 3.1b
=(5i- 7)) Al 1.1b
v=(5i- 7)) +1(4i+8.8))=(5+41)i+(8.8¢- 7)j and i | 3
(5+41)=(8.8¢- 7)
1=2.5(s) Al 1.1b
“)
(8 marks)

Notes: Allow column vectors throughout

(@
No credit for individual component calculations

M1: Using a complete method to obtain the acceleration. N.B. Equation, in a only, could be obtained by two
integrations

ALTERNATIVE

M1: Use velocity at half-time (¢ = 1) = Average velocity over time period
1 1
Soatt=1, v= 5(7i—10j) so a= §(7i—10j)—(2i—3j)

N.B. couldsee (7i—10j) =(4i—6j)+2a as first line of working

Al: Correct a vector

M1: Attempt to find magnitude of their a using form v a* + b*
Al*: Correct GIVEN ANSWER obtained correctly

(b)
M1: Using a complete method to obtain the velocity at A4 e.g.by use of v=u+afwith¢ =2 and
u = 2i — 3j and their a

1
OR: by use of s = vt —Eat2

OR: by integrating their a, with addition of C = 2i — 3j, and putting t =2
Al: correct vector

M1: Complete method to find equation in ¢ only
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2a | Ml

Question Scheme Marks AO
2(a) =)C+(2i-3j)¢
(v =)C+(2i-3j) ML
(v=)(—i+4j)+(2i-3j)t Al L.1b
4-3T 4 3.1a
=— 0¢ M1
—~1+27 3
T=8 Al 1.1b
(C))
(b) (s=)Ct+(2i—3j)%t2 (+ D) Ml | 3.la
1
(s:)(—i+4j)t+5(2i—3j)t2 (+ D) Al | 1.1b
AB =127 +8’
N.B. Beware you may see 4(2i — 3j) which leads to Ml 3.1a
(8 +12%) this is MOAOMOADO.
=44/13(=14.422051....) (m) Aleso | 1.1b
(C))
®)

= B

Use of v=u+ar
OR integration to give an expression of the form C +(2i -3 j)t , where C is a

non-zero constant vector
MO if u and a are reversed
Condone use of a = (2i + 3j) for this M mark

Al

Any correct unsimplified expression seen or implied

Ml

. . . .4 . .
Correct use of ratios, using a velocity vector (must be using ?) to give equation

in 7 only
MO if they equate 4—37 =—4 and/or —1+27 =3 and therefore MO if they then
divide to produce their equation

Al

Correct only

N.B.

(1) Can score the second M1A1 if they get T = 8, using a calculator to solve two
simultaneous equations, but if answer is wrong, and no equation in 7 only, second
MO

(i1) Can score M1A1 M1ALl if they get 7'= 8, using trial and error, but if they don’t
get 7= 8, can only score max M1ATMOAOQ
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Question Scheme Marks AOs
2(a) Use of V=u+ar or integrate to give: v =(=2i+ 2j)+ 2(4i—5j) M1 3.1a
(6i-8j)(ms™) Al | 1.1b
(2)
2(b) Solve problem through use of r = ur +%azz or integration
(MO ifu=0) Ml 3.1a
Or any other complete method e.gusev=u+aTand r = (u+vT :
—4.5j= 2tj—%t25j (j terms only) Al 1.1b
The first two marks could be implied if they go straight to an
algebraic equation.
Attempt to equate j components to give equation in 7 only
(—45=27-277) M1 2.1
2
T=1.8 Al 1.1b
(C))
2(c) Solve problem by substituting their 7 value (MO if 7 < 0) into the
i component equation to give an equation in Zonly:
1., Ml 3.1a
A=2T+=T"x4
2
72
A =29o0r2.88 or — oe Al 1.1b
25
(2)
Notes: Accept column vectors throughout (8 marks)
For any complete method to give a v expression with correct no. of terms with =2
2a | M1 | used, so if integrating, must see the initial velocity as the constant.
Allow sign errors.
Al Cao isw if they go on to find the speed.
For any complete method to give a vector expression for j component of displacement
b | M in ¢ (or 7) only, using a = (4i — 5j), so if integrating, RHS of equation must have the
correct structure.
Allow sign errors.
Al Correct j vector equation infor 7. Ignore i terms.
M1 | Must have earned 1°* M mark.
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Question Scheme EL S AOs
8(a) Use of v=u+ar: (10.5i — 0.9) = 0.6j + 15a M1 3.1b
a=(0.7i-0.1j) ms? Given answer Al 1.1b
0]
(b) Useof r=ur+ é ar’ M1 3.1b
r=0.6jt+ L(0.7i - 0.1j) £ Al 1.1b
2
2
© Equating the i and j components of r Ml 3.1b
L«072=06i-L<«012 Alft | 1.1b
2 2
t=1.5 Al 1.1b
(©))
(d) Useof v=u+ar. v=0.6j+(0.7i—0.1j) ¢ M1 3.1b
Equating the i and j components of v M1 3.1b
t =0.75 Al ft 1.1b
(&)
(10 marks)
Notes:
(@)
M1: foruseofv=u+ar
Al: for given answer correctly obtained
(b)
M1: foruseofr=ut+ L as
2
Al:  for a correct expression for r in terms of ¢
(©
M1: for equating the i and j components of their r
Alft: for a correct equation following their r
Al:  fort=1.5
(d)
M1: foruseofv=u+at fora general¢
M1: for equating the i and j components of their v
Alft: fort=0.75, or a correct follow through answer from an incorrect equation

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials -
Issue 1 - April 2017 © Pearson Education Limited 2017
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Question Scheme Marks
Number
6a Horizontal distance: I Bl
Vertical distance : y=T\3t—1 g MI1A1
2
Subforr: y=7T3xZ-ExI = Bx-L ¥ DMIAI
YN T 98 )
*Given Answer*
. . . dy 2gx
6b Differentiate to find gradient: — = N pt-ud MIA1
dx 98
-1 40g
Sub x =20 & use tan: tan »\/g—a DM1
=66.2° or 66° below the horizontal oe Al 4)
Or :in the direction of ( parallel to is A0) (7i — 16j) or (7i — 15.9j)
6balt x=20=7t:t=? M1
Vertical cpt = \ﬁ -— g Al
\/— 20g )
7 3 DMI1A1
=tan ' T |_. 66.2 0; 66° below the horizontal oe @)
Use the x/y ratio to form an equation in 7
7T =14/3T — gT* MIAI
bc 14J’ 7
Solve for T: T = ( ) (1.76) DMIAl
“4)
=2 V3 &@ MIAL
6¢ alt _ 2 176 DMI1AI
7 “4)
[13]
Notes
B1 for x="7t seen or implied
M1 for vertical motion equation y = 7v37-1/2 g¢* need correct no. of
6a terms, but condone sign errors

First A1 for a correct equation
Second DM1, dependent on first M1, for substituting for ¢
Second Al for given answer.
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Question Scheme Marks
Number
2(a)
(-10i+aj)+ (4 —5j)+Qdi+7j) = 3Gi +4j) M1
a-5+7=12=>a=10 M1 Al
-10+4+2a2=9 = 4=-1 MI AL (5)
(b)
20i+20j=u+43i+4)) M1
u = (8i+4j) Al
u=+/8%+4% = /80 = 8.9 (or better) M1 Al (@)
9
Notes
2(a) First M1 for applying F = ma; need all terms but allow slips and allow m instead of 3

Second M1 (independent but MO if they have 0 instead of ma) for equating coefficients of
i

First Al fora=10

Third M1 (independent but MO if they have 0 instead of ma) for equating coefficients of i
Second Al for b=-1

(b)

First M1 for applying v = u + ta; need all terms and must be vector u
First A1 for 8i + 4j

Second M1 (independent) for finding magnitude of their vector u
Second A1 for V80 or 8.9 or better
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Question Scheme Marks
Number
4.(a)
p=(-5i+ 9j)+(i-2j) M1 Al (2)
(b)
2=9-2¢ M1
r=35 Al
p=(-5i+ 9j)+35(i-2j)=(-1.5i+ 2j) MI AL (4)
©
2b-1 1 M1 Al
5-2b -2
b=-15 DM1 Al
4)
10
Notes
4.(a) M1 for clear attempt at p = (—Si +9 ])+ t(i— 2 ]) (allow slips but must be “ + )
Al if correct
(b) First M1 for equating the j component of their p to 2
First Al for¢=3.5
Second M1 (independent) for substituting their ¢ value into their p
Second Al for (-1.5i + 2j)
(©) 2b-1 1 2b-1

First M1 for =+— or ———==*— (must be in b only but allow slips)
5-2b 2 5-2b 1

First A1 for a correct equation in b only

Second M1 (dependent on first M1) for solving for b

Second Al forb=-1.5
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Question Scheme Marks Notes
6@y (10i +4j) + 6(-2i +3j) ML Use of v=u-ar with £ =6
=-2i+22j Al
tanf =+ 22 or tand = + 2 M1 Cor'rect use of trig to find a relevant angle for
2 22 their v
0 =85°0r 5° Al Seen or implied
bearing is 355° Al
(5)
(b) v =(10i +4j) + #(-2i + 3j) M1 Use of v=u+at
(: (10-2¢)i+(4+3¢) j)) Al Correct unsimplified
(10-2¢)=(4+3¢) DM1  [Equate coefficients to give equation in ¢ only
t=1.2 Al
(4)
91
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Question Scheme Marks Notes
Number
5.(a) (2i-3))+(pi+gj)=(p+2)i+(g—3)j M| [Resultant force = Fi+F in the form ai+bj
+2=n Use parallel vector to form a scalar equation in
p+2 1 p
=— or for n#1 Ml |pandgq.
qg-3 2 q—3=2n
Al Correct equation (accept any equivalent form)
442p=-3+¢q Dependent on no errors seen in comparing the
vectors.
DM1 |Rearrange to obtain given answer.
At least one stage of working between the
fraction and the given answer
2p—qg+7=0 Al Given Answer
&)
g=11=p=2
5.b) Bl
R =4i+8j M1 (2+p)i+8j for their p
4i+8j=2a (a=2i+4j) M1 Use of F =ma
|a| = /22 +42 DM1 Correct method for |a|
Dependent on the preceding M1
=20 = 4.5 or 4.47 or better (ms™) Al |25
&)

Alternative for the last two M marks:

|F| =\16+64 (z \/@) M1 Correct method for |F|
80 = 2x|a| DMI Use of [F|=ml|a|

Dependent on the preceding M1

[10]
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Alt (c) M(A): 15g4Y +6gx2=1.5x21g M1 Requires all terms present and of the correct structure.
No additional terms
A2 Correct unsimplified equation -1 each error
AY =13 m Al
4
Alt (c) M(C): 6gx0.5=15g(1.5—AY) Ml
A2 -1 each error
AY =13 m Al
4
7. (2i+9j) —(-3i-3j) M1 Use of v—u(=ar) seen or implied
= (51 +12j) Al
k(57 +12%)=2.6" (k=1/¢) M1 Use magnitude = 2.6 = k|a| (linking 2.6 & 13)
c=5x02=1 Al
d=12x0.2=2.4 Al

(6))
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QNuestlon Scheme Marks Notes
umber
5(a) Ml Use Pythagoras

_ [x2 2 2, 2 1
Speed = 3" +(-2)° or 3'+2* =VI3ms A1(2) | Accept 3.6 or better

Ignore their diagram if it does not support their

% workin
(b) g
tan @ =§, 0=337 OR tand =% , 0=563 Mi Find a relevant angle
Al Thei 1 t implied
OR find another useful angle eir angle correct (seen or implied)
. Correct bearing. Accept 124° or awrt 124/124°
Bearing = 124 Al G) Accept N 124 Eor S56 E
(¢) —10i+7(3i—2i M1 Find the position vector of B or G at time ¢
s i+(3i-2j) Al Correct for B
. A 5., 4.
I, =4l—2]+t(§l+2]J Al Correct for G
Y—ds ét OR  10-2f=-242 DM Compare .coefﬁc1ents of'i or of j to form an
3 equation in z.

(i) t=3s Al Correct unambiguous conclusion.
(i) r= 10j+3(3i —2j) = (9i+4j) m

OR r=4i-2j+ 3(21 + 2j] =(9i+4j)m Final answer. Accept with no units. Do not ignore
3 Al (6) | subsequent working.

[11]
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ot Scheme Marks
Number
6a Resultant force =(2i+3j)+(4i—5j)=6i—2j (N) M1
Useof F=ma : 6i—2j=2a, a=3i—j M1
Magnitude: la|=/3* +1* =10 (=3.2 or better) (ms?) MIAL
“
6b (10i +2j) = (—ui + uj) + T'(3i—j) M1
10=—u+3T and 2=u-T DMIAIft
=6 Al
(1) u=3_8 Al
(i) (©)
[9]
Notes for question 6
6a First M1 for adding forces — must collect i’s and j’s
Second M1 for use of F=ma or F'=ma
Third M1 for finding a magnitude
Al for \/E(: 3.2 or better)
6b First M1 for use of v=u+ar with their a (MO if clearly using F instead

of a)

Second DM, dependent on previous M, for equating cpts of i and j

First A1ft for two correct equations following their a

Second Al for 7=6

Third A1 foru=38

15
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Question
Number Scheme Marks
Accept column vectors throughout
2a Useof F=ma: 2i+3j=0.5a MIl
a=4i+6j(ms~) Al
2)
2b Use of v =u + 3a with their a MI
=16i +18j Al
Use of Pythagoras: speed =+/16” +18° M1
=580 or 24 (ms’) or better Al
“4)
2¢ In component form: v =4i+#(4i+6j) M1
44+4T =2x6T M1
1
T== Al
2
A3)
[9]
Notes
2a M1 for use for F=ma.
Al for 4i+6j(m s?) isw if magnitude found.
First M1 for v=4i+3(4i+6j) with their a ( but MO if they use 2i + 3j
2b .
(the force) instead of a)
First Al for 16i+18j seen or implied
Second M1 for finding magnitude of their v
Second A1 for 24 or better (24.0831...) or V580
2e First M1 for v=4i+#(4i+6j) with their a ( but MO if they use 2i + 3j

(the force) instead of a)

Second independent M1 for a correct method to give an equation in 7'
(t) only using their v

Al for () ="




