P1-TOPIC # 7.4 VECTOR GEOMETRY ' QUESTION

VECTOR GEOMETRY

Q25/11M/3116
1.

In the diagram,
X is the point on AB where AX = %AB,
Y is the point on AC where AY = —3l—AC,
Z is the point on BC produced where CZ = 2BC.
AY = p and AX = q.

(a) Express, as simply as possible, in terms of p and q,

@ XY,
ANSWEF XY = oo eesess s eesesnen [11
(i) BC,
ANSWEF BC = eeoeeoeeeeeeeseeeeeeeeeeeeeeneennn [1]
i)y XZ. Q
Answer ﬁ R — & -Og ----------- [2]

(b) Hence find XY: YZ @

o
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

QIY1/0M/6
2.

The diagram shows the points O and R and the vectors a and b.

(a) Giventhat OP = 2a, mark and label the position of P on the grid. [1]
(b) Given that O_Q’ = 2b —a, mark and label the position of O on the grid. (1]

(c) Express OR in terms of a and b.
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q21/12M/317

3'
A c
9
a

P
— -

(0] b B

OACB is a parallelogram.

OA=aand OB =b.
P and Q are points on OC such that OP = PQ = QC.

(a) Express, as simply as possible, in terms of a and b,

(@ OP,

ANSWEE  ..iviicnissvaniinssssassnnisssseissssssnss [}

(i) BP.

(b) Show that triangles OAQ and CBP are congruent.

-

" ¢ . g b [
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q21/11/M/I/18
3 —4
4. = =
e[ (3
(a) Write 3p —q as acolumn vector.

Answer ( ) [1]
(b) R is the point (11, —2) and O is the point (0, 0).
The vector OR can be written in the form p + nq, where 7 is an integer.

Find the value of .

ANSWEE N = eeeeriicireeeneeeineecnneeinee [2]
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q23/11/0/N/N8
5.

D €

In the diagram, ABCD is a parallelogram.
Xis the point on BCsuchthat BX : XC=3:1.
AB = 6p and AD = 8q.

(a) Express BX in terms of p and/or q.

ARSWEE  ssosvissmsissssassasssssssmmsssansssns [1]

(b) Express AX in terms of p and/or q.

ABSWEr  siivsamsssssssssissasisensensase [1]
(c) Yis the point such that CY=3p+q.

(i) Express AY in terms of p and/or q.

Answer

(i) Find the ratio AX : AY . :%>
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q23/12/0/N/18 y ; 5
6. (a) Express (l) - 3( 2) + 2(__ 2) as a single vector.

Answer ( ) [2]

0-1 2
(b) Find (2 —1)(3 1 __3).

Answer [2]
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION
Q25/12/0/N/18

7. In the diagram, ADB and
ACEF arc straight lincs.

BC intersects DF at E.
AC:CF =2:1.
DB =p, BE = 3q, EC = 2q and AC = 3p +5q.
= F

(a) Express AB in terms of p.

PR |- 1 S — [1]
(b) Express CF in terms of p and/or q.

Answer CF = cvcssseessvessnsssssoneses [1]
(c) Express EF in terms of p and/or q.

Answer EF = oooeeveceeeerisessreeceenn [1]

(d) EF =kDE.

g &

%o
&

L
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P1-TOPIC # 7.4 VECTOR GEOMETRY

Q25/11/0/N/19
8.

B

In the diagram, B is the midpoint of ODand O4 : AC=1:3.
(—)j=aandb—§=b.

(a) Express, as simply as possible, in terms of a and/or b

@ OcC.
- i

G CD.
CDh=

(b) Pis the point on CD where CP = %CD.

(i) Express AP, as simply as possible, in terms of a and/or b.

(ii) Find AP: BD.

(iii) What special type of quadrilateral is ABDP?

e

-

.........

QUESTION
NOT TO
SCALE
................... s 8
................................................... [1]
................................................. 2]
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q21/12/0/N/19
9.

The diagram shows points O and C and the vectors p and q.

(a) Given that OA = 2p, mark and label the point 4 on the diagram. 18]
(b) Given that OB = p—2q, mark and label the point B on the diagram. (1]

(c¢) Express OC in terms of p and q.
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P1-TOPIC #7.4 VECTOR GEOMETRY QUESTION

Q23/12/0/N/19
10.
y
f ;
A % NOT TO
SCALE
Q
o X
. — (12
In the diagram, OB = 6/
(a) Show that the gradient of OB = %
(1]
(b) AP is parallel to OB and AP = (zp)
(i) Find the value of p.
P S ceerensecnsnsnissniasssspscsastensssasasasasansne (1]
.. : AP
(ii) Write down the value of OB
.................................................... [

(¢) AQ is perpendicular to OB. %

(i) Write down the gradient of AQ.

. — (3
(ii) Giventhat 4Q = (q)’ find the valuc of g.

B st ishonerpon it , 1"
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q25/11/M1J/20

11. O, Pand Q arc points as shown in the diagram.

o

P
4a+4b
NOT TO
SCALE
(0]
OP ='a—2b and 6@ = 4a+4b.
Express ?@, as simply as possible, in terms of a and b.
PO = coveoeeeremeeeeeeeneeeees s ssesasssseas [2]
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q19/12/M/J/20
12,
.r :
Vectors p and q are shown on the grid.
On the grid, draw the vector
(@) 3p, (1]
(b) q—p. 1

%
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q15/11/0/N/21

. o 3 — (=5
13. The point 4 has position vector (_ 7) and A8 = ( '2).

(a) Find the coordinates of point 5.

(b) Find |4B|.

7] N — units [2]
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q16/11/M/J/22

4 o) a=(7)

(a) On the unit grid below, draw and label vector p.

- g iy,
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

(¢) On the unit grid below, draw and label vector p—q.

H
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H H
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q25/11/M1J/22
15.
A
6a+3b NOT TO
SCALE
B
E
c
S5a+2b
D

In triangle ACD, B is the midpoint of AC and £ is the midpoint of AD.
AB = 6a+3b and DC = 5a+2b.

(a) Express, as simply as possible, in terms of a and b.

@ AC

(ii) D
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q25/12/M1J122
16.
R Q
NOT TO
SCALE
C B
c
01 4 P
OABC and OPQR are parallelograms.
A is a point on OP and C is a point on OR.
OA=aand OC=c.
OA:0OP=1:4andOC:CR=2:3.
(a) Find OR in terms of ¢.
OR = oooeeemeeeeeeeiesi st enesssaen [1]
(b) Find EQ, as simply as possible, in terms of a and c.
BO= cmopmmmenamiwisissssssmmsis 2]

(c) Find the ratio arca OABC : area OPQOR.
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q26/12/0/N/22
17.

NOT TO
SCALE

o

OAC is a triangle and B is a point on AC such that AB: BC=3:2.
OA=aand OB=b.

(a) Find OC in terms of a and b, giving your answer in its simplest form.

(b) D isa point on OC such that OD=b- %—a.

Show that OABD is a trapezium. D
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q27/11/MIJ123
18.

NOT TO
2a M SCALE

o 3¢ C

OABC is a parallelogram.

OA =2aand OC = 3c.

M is the midpoint of BC.

T is the pointon OB such that OT: TB=2: 1.

(a) Find OB in terms of a and c.

(b) Express, as simply as possible, in terms of a and ¢

(i) AM

A= ccosssmerssersesseserensarssssessssonssspmsass 11

(i) AT.

(c) Show that ATM is a straight line.
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q23/11/0/N/23
19.
A B
NOT TO
g SCALE
0 - C

In the diagram, OA4BC is a parallelogram.

O4A=aand OC =c.

X is the midpoint of AC.

Yis the point on AB where AY:YB=2:1.

Express, as simply as possible, in terms of a and ¢

(a) AC

77 RO SN L L. (1

(b) the position vector of X

(¢ YX.
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P1-TOPIC # 7.4 VECTOR GEOMETRY QUESTION

Q24/12/0/N/23
20.

NOT TO
SCALE

4a P

OAB is a triangle.

Plieson ABand AP: PB=12:3.

OA = 4a and OP = 3a+2b.

(a) Find, in terms of a and b, giving your answer in its simplest form

(i) 4P

(i) OB.

(b) Qs a point on OA such that Q_ﬁ is parallel to OB.

Find OP. %
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P1-TOPIC # 7.4 VECTOR GEOMETRY MARK SCHEME
Q25/11/M/3/16
Question 1
Answers: (a)(i) p - q (a)(ii) 3p - 4q (a)(iii)9p - 9q (b) 1: 8

QI9/11/O/N/16
Question 2
Answers: (a) Point P marked correctly (b) Point Q marked correctly (c)-a—2b

QUI2MINT
Question 3

Answers: (a)(i) a;b

(i) a _32b (b) shows triangles are congruent

Q21/11/M/IN8

Question 4

Answers: (a) [1;] (b) -2

Q23/11/0/N/18
Question 5
Answers: (a) 6q (b) 6p+6q (c)(i) 9p +9q (ii) 2:3

Q23/12/0/N/18
Question 6

5
Answers: (a) ( 9} (b) (3 -37)

Q25/12/0/N/18
Question 7
Answers: (a) 3p (b) %(3p+5q) (c) %(3p+9q) (d) 1.5

Q25/11/0/N/19
Question 8

25(a)(i)  4a 25(a)(ii) 2b-4a

25(b)(i) zb 25(b)(ii) 3:2o0e 25(b)(iii)  Trapezium %\
2 : : 2

Q21/12/0/N/19
Question 9
21(a) A positioned correctly 21(b)

A
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P1-TOPIC # 7.4 VECTOR GEOMETRY MARK SCHEME

Q23/12/0/N/19
Question 10
&) Using gradient = .4
12
23b)(p) 4
BOND 1
3
23(c)(1) -2

23(c)ii) -6

Q25/11/M/J/20
Question 11
25 3a+6b

Q19/12/M1J/20
Question 12
19(a) Vector 3p drawn

19(b) Vector q— p drawn

/
J
I

Q15/11/0/N/21

Question 13
15@) (2,9 ‘ {F
15(b) 13 '
Q16M11/M1J/22 %
Question 14 %
16(a) 2
3 drawn correctly with arrow @
16(b) (-6 .
4 drawn correctly with arrow
\

16(c) 5 : %
( drawn correctly with arrow
L \
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P1-TOPIC # 7.4 VECTOR GEOMETRY ' MARK SCHEME

Q25/11/M/3/22
Question 15

25(a)(i) 12a+6bor6(2a+b) final answer
25(a)(ii) 7a+4b final answer
25() EB=FEA + 4B
or Y their DA+ 6a +3b
or — Vs their AD + 6a + 3b
or— Y%(7a +4b) +6a+3b

[EB=]25a+b
or equivalent 2-term expression

EB is parallel to DC because

EB=kDC oe
Q25/12/M/1J/22 i
Question 16 .
25 25 3
@ ic oe final answer ® 4a+5c or @ findl answer

25(c) 1:10 oe

Q26/12/0/N/22
Question 17
26 —_— —
262) gb —%a final answer ®) DB= —Ea or BD =—%a

DB is a multiple of 04 , hence parallel oe

Q27/11/M/Ji123
Question 18

27(a) 2a + 3¢ final answer

27(b)(i)  3c-—afinal answer

final answer

27(b)(ii) - 2 - 6e—-2a
3 3

21() m=%7f~oemd

AM is parallel to AT and
both go through A so ATM is a straight line
OR

TM=c “%a and

AT =2TM and
AT is parallel to TM and both go through T so
ATM is a straight line

3
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P1-TOPIC # 7.4 VECTOR GEOMETRY MARK SCHEME

Q23/11/0/N/23
Question 19

23(a) c-—-a

23(b) 1

1 T
En + Ec oc¢ simplified vector

'% ~
23(c) —la —lc oc simplified vector
2 6

Q24/12/0/N/23

Question 20

24(a)(i)  2b — a final answer

24(a)(ii) % a + 5b final answer
3a+10b
or > final answer
24(b) % a+2b oe

K
@o
©©

%
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