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Topic 17

Vectors in Two Dimensions

1. (a) Pisthe point (3, 4). Qs the point (-1, 2).

(i)  Write down the column vector [Té [1]
(ii) Find|PQ|. [2]
— I — -
(iii) Giventhat PL = 5 PQ, find PL . [1]
(b) c

\
\

——> — — — g - —> —
In the diagram, O4 =a, OB =b, OB = 2BC, AD =204 and AB =2A4X.

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

0 - D

(@) 4B, [1]
(b) OX. [1]
(¢} CD. [1]

¥ is the point on CD such that CY: YD =1 : 2.
(ii) Express (—)—3’ in terms of a and b. 2]
(i1i) Hence write down two facts about Q. X and Y. [1]
(N2011/P2/Q8)

2 A
6a c
0 6b N f

The position vectors of A, B and C. relative to O, are 6a, 6b and (3a + 3b) respectively.
ON = NBand MC =} OC.
(a) Express in terms of a and b, as simply as possible,

() oM. [
(i)  AM. (1]
(iii) AN. [1]
(b) Use your answers to parts (a)(ii) and (a)(iii) to explain why 4, M and N licina
straight line, (1]
(c) Write down the ratio AM : AN, [1]

(N2012/P1/Q25)
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3. | (a) L isthe point (3, 2). 6
The point M is the result of the translation of point L by ( 4 )

(i) Find the coordinates of point M. [1]

(i1) Find the equation of line LM. 21

(ii1) Given that 1/7; = Z:P_IZ, . find the coordinates of point V. [1]
(b)

ABCDEI" isa regular hexagon, centre O.

()A =aand OB b.
P is the point on AB such that AP : PB =2 : 1 and Q is the point on AF such that

AQ:QF =21
(i)  Express, as simply as possible, in terms of a and/or b,
(@) 4B, 0
—
(b) OP, (1]
(©) 40. . [1]
(i1) QP intersects OA at the point X. Find QX. 2]

(N2013/P2/Q6)

4. OAB is a triangle.
C is the point on AB such that AC = -—AB

OA =aand OB =b,

(a) Find AC interms ofaandb. [1]

(b) D is the point on OB such that OD : DB =1 : 3.
Use vectors to show that O4 and DC are not parallel. [2]
(N2014/P1/Q14)
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5. (a) The position vector of point 4 is (%) and the position vector of point B is ( —3 )
——

(1} Find the column vector AB. [1]
(ii) Find |4B|. (2]
(111) Given that BA 2/1(, find the coordinates of point C. (2]
(b) The point P has coordinates (8, ~2) and PQ - (_4';)
(i) Find the equation of the line PQ. (2]
(ii) The equation of the line RS is 2y —4x =19,
Find the coordinates of the point of intersection of PQ and RS, [3]
(N2014/P2/Q5)
6. A is the point (=1, 4) and BA = ( 63)
(a) Find the coordinates of point B. [1]
(b) Calculate |AB]. (1]
(N2015/P1/Q8)
7
OCD isa tnan;,le wht.re A and M are pomts on OC and B is a point on 0D,
OA =a, OB b, \»IB b — 2a, and WD 3b - 2a.
AM= MC.
(a) Express, as simply as possible, m terms of a and/or b,
G) AB [1]
(i) BD [
—
(b) Show that CD = 3b - 3a, [
(¢) Show that triangles OAB and OCD are similar,
Give a reason for each statement you make. [3]

(d) Find the ratio of the area of triangle OAB to the area of quadrilateral ABDC.,

2]

(N2015/P2/Q2)
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8. B

10a+5¢

0 Se ¢
OABC is a quadrilateral.
OA = 5a, OC = 5¢, CB = 10a + Sc and AQ = 4a + 8c.
AP:PC=4:1.

(a) Write each of the following in terms of a and c.
Give your answers in their simplest form.

Q) OP (2]
(ii) F@ 2]
(b) (i) Explain why PQ is parallel to CB. [1]
(1) Find the ratio CB : PQ. [1]
(N2016/P1/Q25)
9. 2 32 c
2p

ABCD is a parallelogram.

— —
AB =2p and BC = 3q.
R is the point on AD such that AR : RD =2 : 1.

(a) Express EET . as simply as possible, in terms of p and q. [2]

(b) Sisapointon AD and T is a point on CD such that 132“ =2 E;
(i) Show that triangles RCD and ST are similar.
Give a reason for each statement you make. [3
(i) Find the ratio area triangle STD : area parallelogram ABCD. [
(i) Qs a point on BC.
Triangle Q4B is congruent to triangle RCD,
From QR, as simply as possible, in terms of p and q. (2]
(N2017/P2/Q6)
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0. @ P0=(5).

|Pg| =210

Find the two possible values of a. [2]
(b) A line joins the two points 4 (-5, 1) and B (43, 38).

(i) Find AB. (1

(if) Use vectors to show whether or not the point C (11, 13) lies on this line. [2]

(N2018/P1/Q18)
’ , < -3
11, The point 4 is translated to B (5, -2) by the veclor( 7).

(a) Find the coordinates of point A. [1

(b) Find the magnitude of(_;) (2]
(N2019/P1/Q13)

12. (a) Pis the point (4, -3), O is the point (-5, ).

(i) Write down the column vector IBZ) [1]
(1i) R has coordinates (4, 3) and 1:;6 - A'I;é ;
Find the value of / and the value of k. 2]
(b) »
X
a
e} ;ﬁ 8 (¥

04C is a trlangle and B is a point on OC.
04 =a, OB= band OB : BC=2:
X is the point on AB such that AX : XB=1:2.

(i) Express /TE in terms of a and b, as simply as possible. [2]
(ii) Express /{’73 in terms of a and b, as simply as possible. [2]

(iii) Y is the point on OC such that AXYC is a trapezium.
Find, in terms of a and b, XY 2]
(N2019/P2/Q7)
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