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Mathematics

Questions from Paper 1, Paper 2 and Paper 4

You must have: a ruler marked in centimetres and millimetres, a protractor, Total marks
compasses, a pen, an HB pencil and an eraser.

You may use a calculator. / 54
- J

Instructions

e Answer every question in the space provided on this paper.

e Write in black or dark blue ink. Pencil may be used for diagrams and graphs.

e Fill in your name, centre number and candidate number above.

e Show your working: a correct method can earn marks even if the answer is wrong.

e Unless a question says otherwise, give answers that are not exact to 3 significant figures, and angles
in degrees to 1 decimal place.

Information

e This paper has 10 questions worth 54 marks in total.
e The marks for each question or part are shown in brackets, for example [3].

Advice

e Read every question through once before you write anything.
e Use the marks in brackets to judge how long to spend on each part.
e If you finish early, go back and check your working.

Turn over »

This booklet has 17 pages, including this cover.

Print at 100% (Actual size) so diagrams keep their real measurements.



1 The grid shows point P and point R.
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(a) Write down the coordinates of point P.
[ e ) [1]
— 3
(b) PO = (_2)
Mark point Q on the grid. [1]
(¢) Find OR.
OR = ( ) [1]
(d) Complete this statement. ,
PO+ OR = [1]
(a) Coordinates (b) Vectors as diagrams (c) Position and displacement vectors &
(d) Position and displacement vectors { Click for more variations
1(a) 14 1
1(b) O marked at (2, 2) 1
1(c) -6 1 | FT their point Q
-5
1(d) PR 1
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q NOT TO
r SCALE

)

=Y

O is the origin, ﬁ)’:p andO—Q): q.
OoT:TP=2:1

Find the position vector of T.
Give your answer in terms of p and q, in its simplest form.

Position and displacement vectors &  Click for more variations

2 zp n lq 2 | M1 for correct route e.g. OT or 0Q + Q—T
3 3 . —
or for OT = %(—q+p)oeorfor PT=%(—p+q) oe
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NOT TO
SCALE

0] P P

OPOQR is a parallelogram, with O the origin.
M is the midpoint of PQ.

Q]l/l and RQ are extended to meet at S.
OP=pandOR =r.

(a) Find, in terms of p and r, in its simplest form,
@ oM,
Answer(a)(i) OM = oo
(ii) the position vector of S.
AnSwer(a)(i1) ccoceeeevieieeiieeeeeiiee e
1

(b) When PT =- 5P +r, what can you write down about the position of 7?

ATSWEF(D) oo et ettt e e e e e e ————aaaaaan
(a)(i) Position and displacement vectors & (a)(ii) Finding vector paths & (b) Finding vector paths

Click for more variations

3 @ @ |p+ir 1
(i) |2p+r 1ft | 2 X their (i)
(b) Midpoint of RQ 1
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4 The position vector r is given by r=2p + #(p + q).

(a) Complete the table below for the given values of z.
Write each vector in its simplest form.
One result has been done for you.

r 4p +2q

(b) O is the origin and p and q are shown on the diagram.

(i) Plot the 4 points given by the position vectors in the table.
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(ii) What can you say about these four points?

Answer(b)(ii)

(a) Position and displacement vectors {m (b)(i) Position and displacement vectors &

(b)(ii) Position and displacement vectors &  Click for more variations

(3]

[1]

4 @ 2p 3ptq........... 5p +3q cao 1,1,1
(b) (i) all 4 plotted correctly ft 2 B1 2 or 3 correct
(ii) a (straight) line 1 Allow linear, collinear
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C
D B
A C
(0]
a
E A
F
O is the origin.
ABCDEF is a regular hexagon and O is the midpoint of AD.
5;1 =a and 0_5 =c.
Find, in terms of a and ¢, in their simplest form
(a) BE,
Answer(a) B_L': S e
(b) DB,
Answer(b) 12)
(c) the position vector of E.
ANSWEF(C) cvvveeeeeeeiciiieee e

(a) Finding vector paths & (b) Finding vector paths & (c) Finding vector paths & Click for more variations
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5 | (@ —-2a-2c¢ oe

(b) 2a+c

(¢) —a—c oe

2FT

M1 for BO = —a — ¢ or for any correct route or correct
unsimplified expression

M1 for any correct route or correct unsimplified
expression

FT their (a) or correct answer

Or M1 for a correct non direct route from O to E or for
correct unsimplified expression or for correct FT
unsimplified
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A B
n
NOT TO
SCALE
0 C
OABC is a thombus and O is the origin.
The diagonals of the rhombus intersect at P.
OP =2mand AP = n.
(a) Find, in terms of m and n, in its simplest form
(i) o4
[0 [1]
(i) OC.
OC = e [1]

(b) D is the point such that AD = 10m—3n.

Show that OADC is a trapezium.

[3]
(a)(i) Position and displacement vectors (a)(ii) Position and displacement vectors & (b) Problem solving with vectors

Click for more variations
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6(aj(i) | 2m-—m 1
6(a)il) | 2Zm+n 1
6(b) D = 10m - 5n M2 | Allow M2 for equivalents
CD =-2n+ 10m— 3n
or CD = —(2m+n)+2m—n+10m-3n
For M2, FT their (a) e.g.
CD = their CO+ their OA +10m - 3n
or M1 for correct route for CD using the lines
of the diagram with 4D
e.g. CD = CA+AD oe
CD =504 Al | Dependent on M2
leading to CD is parallel to O4
[ Q4CD is a trapezium]
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NOT TO
SCALE

In the diagram, PQS, PMR, MXS and QXR are straight lines.
PO=20S.

M is the midpoint of PR.

OX:XR=1:3.

}TQ =q and PR =r.

(a) Find, in terms of q and r,

() RO.

Answer(@)(@D) RO =" oo
(i) S .

Answer(a)(ii) MS = .ooooooeooeeeeeeran

(b) By finding MY , show that X is the midpoint of MS.

Answer (b)

(a)(i) Position and displacement vectors & (a)(ii) Finding vector paths & (b) Problem solving with vectors &

Click for more variations
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7 (@ () -rt+tqorq-r 1
(i) 2(3q-r)oe 1 Must be simplified

(b) correct working 3 M1 for MX =Y r + % their (-r + q)
M1 using a different route for XS or %> MS
E1 dep correct simplification and conclusion
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NOT TO
SCALE
0
OAPB is a parallelogram.
O is the origin, O4 =a and OB =b.
M is the midpoint of BP.
(a) Find, in terms of a and b, giving your answer in its simplest form,
@ B,
ANSWEr(@)(E) BA = oevvoeeveeoeeeeeeeeeeeeeeeeeeeee e [1]
(ii) the position vector of M.
ANSWer(@)(11) cc.eeeeveeecreeeirieeiieeeieeevee e [1]

(b) XisonBAsothat BX:XA=1:2.
Show that X lies on OM.

Answer(b)

[4]
(a)(i) Position and displacement vectors (a)(ii) Position and displacement vectors & (b) Problem solving with vectors

Click for more variations
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8 @ @

(i)

(b)

-b+a

b+la
2
[OX =] b+§(—b+a)oe

1 a-+ Eb oe
3 3
2 statements from:
OM=bDb + %a oe
or
v 2 1
[OX =] §(b+ Ea) oe

[N —

or O =§0M oe

M1

Al

B2

B1 for any one of these statements
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9
o )

Find the two possible values of m.

L= ciiieeeeireee e OF woveeeiveeeeenreennn [3]
(b)
A B
P
a NOT TO
SCALE
0 ¢ C
OABC is a parallelogram.
Od=aand OC =c.
P is the point on CB such that CP: PB =3 : 1.
(i) Find, in terms of a and/or ¢, in their simplest form,
(@) AC,
AC = oo [1]
(b) CP,
(o T [1]
(¢) OP.
[0) 2 [1]
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(a) Magnitude of a vector &
(b)(i)(c) Finding vector paths {™

Reduced to 77% to fit the page (wider than A4).

(ii) OP and AB are extended to meet at Q.

Find the position vector of Q.

(b)(i)(a) Position and displacement vectors ™

(b)(i)(b) Finding vector paths &

(b)(ii) Problem solving with vectors {  Click for more variations

9(a 2.5and - 2.5 oe . 42025
= M2 for 1681m* = == qe
or M1 for (9m)* + (40m)" oe
9(bj(i)a) | ¢ — a final answer
Ibyiyb)y | 3 .
= a final answer
4
O(bi(ic) 3 FT ¢ + their (b){(i){b). must be a vector in terms of a and/or ¢ in its
¢ + — a final answer . i
4 simplest form
bii . —
b)) a+§toe Blihr[BQ:]%cor[AQ:]%c

or
MI for a correct route

or for answer a + kc oe, where k> 1
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10 (a) P isthe point (2, 5) and P_é = [ ;j .

Write down the co-ordinates of Q.

Answer(a) (- ......... R ) [1]
(b)
D
B NOT TO
SCALE
0
O is the origin and OA4BC is a parallelogram.
M is the midpoint of 4B.
OC =¢,04=3aand CE= ; CB.
OED is a straight line with OF:ED =2:1.
Find in terms of a and c, in their simplest forms
() OB,
Answer(b)D) OB = ...ooooveesvveresssesssen [1]
(ii) the position vector of M,
Answer(D)(il) ....oeeverrerrerernssrnnenes (2]
(i) OF,
Answer(B)(iii) OF = ....oooeorseerssrersnsron (1]
(iv) CD.
Answer(B)(iV) CD = ....oovcerseerseerssene [2]
(¢) Write down two facts about the lines CD and OB.
ARSWET (€) | .....oeeesveeseeseessasssssssssssssssssssesssbssmssess e s s s s s sR s R st sebes
(2]

(a) Position and displacement vectors {m (b)(i) Finding vector paths {m (b)(ii) Position and displacement vectors
(b)(iii) Finding vector paths { (b)(iv) Finding vector paths & (c) Problem solving with vectors {m

Click for more variations
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10 (a)

(b) (i)

(i)

(iii)

@iv)

(©)

(5,3)

3a+ ¢

3a+1corl(6atc)

atc
EaJr lcor l(3a+c)
2 2 2

(CD) parallel (to OB) oe cao
CD = % OB oe cao

1dep
1dep

M1 for OM oe e.g OA+AM or correct
unsimplified answer

1
M1 for—c + zx their (iii) or a + EX their (iii) or

correct unsimplified answer or any correct route
e.g. CE+ED

Part (c) dependent on simplified (i) and (iv)
Dep on (i) = k x (iv)

Dep on (i) = 2 x (iv) must be scalars
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