UNDERSTANDING

VECTORS (IN 2D)

1. Inthe diagram, ABCDEF is a regular hexagon. The vectors, a, b and ¢ are the
position vectors of A, B and C with respect to the point O respectively. Express the
following vectors in terms of a, b and c.

(a) FE F E
(b) AD
(c) AF
(d) BF 4 D
O
b
c
B C
[Ans: (@) c—b (b) 2(c—b) (c)a—2b+ c (d) 2a—3b+c]
(@) FE=BC=0C-0OB=c-b (d) AF =a-2b+c
S OF —OA=a-2b+c
(b) AD=2FE =2(c-b) OF = 2a—2b+c
Alternatively
(c) AD=2(c-b) OF =OB+BA+ AF
OD-0A=2(c-b) =b+(a-b)+(a-2b+c)
@zZ(c—b)+a =2a-2b+c
o BF =OF —-OB
AF=CD=0D-0C
=(2a-2b+c)-b
=[2(c-b)+a]-c=a-2b+c
=2a-3b+c
2. Inthe diagram, CE=ED=4:3. Find OE interms of ¢ and d.
C B D
¢ d
0]
[Ans:%c+%d]
CD=0D-0C =d-c OE =0OC +CE
4 3 4
— 4 =C+—(d-c)==c+=d
CE=2cD=2(d-o) F(d-c)=gc+7
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3. OABC is a parallelogram where O is the origin, OA=(4] and OC =(2].

(a) On the diagram, clearly label the points A, B and C.

(b) Express as column vector, OB and CA.

@ y
A

O

2 -3\
4. (a) If p:(?’j and q:[ 5j,f|nd Ip+q|.

[ Ans: (a) label (b) 0B = (2) A=

(b) OB =OA+ AB =0A+0C
1) (5) (6
= + =
4) \2) |6
CA=0A-0C

()

3 -2 S
(b) The position vectors of A and B are a= [4) and b =( . J .1f OC =2a+3b and

OD=2a- 2b, find the coordinates of C and of D.
[ Ans: (a) V65 units (b) €(0,23), D(10,-2) ]

A

p+l=(-1) (8 =&

o 08=23]<[
(-2

+.C(0,23)
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5. Itis given that p:( 5], q=(7j and r:(m]'

(a) Express the following as column vectors.
() 3p+q
(i) p—2r
(b) If 3p+q and p—2r are parallel, find the value of m.
[Ans: @) (1) i) (.

—2m

(@) () 3p+q (b) Let 3p+qg=k(p-2r), keR
_ 3( 3 ]{4} 13 13 13k
) (o2 caom)
9\ (4) (13
- (_15j+ (7} - (—8} 13k =13=k =1

(i) p-2r —(-5-2m)=-8

3 8 5+2m=-8
= -2
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6. Inthe diagram, E is the point (1,1) and C—E:( 2}. AED and BCD are straight lines.

(a) Find A
i [CE|.

(ii) the coordinates of C. A(-2.,3)
. . — 3==
(b) The point A is (-2,3) and AB :EEC . < E(L1)
Find the coordinates of B.

(c) The point D is (h,-3). \ - X
(i) Find in terms of h, the vector AD . D(h-3)

(i) Giventhat AED is a straight line, find h.

[ Ans: (a) (i) 25 units (ii) C(5,3) (b) B(4,6) (c)(i) (/1j62) (Yh=7]

B

(@ () |CE] ©@® AD
= (-4 +(-2) =v20 =2 _EE]—O@Z]_(MZJ
-3 3 —6
" ﬁ:(j} (i) AE
o (4 —OE-OA
P P T
OCZ(J_(_Z}@ Let AE=KAD, keR
c63) [3]_k(h+2j_[k(h+2)]
o E:%E_c' 2 -6 —6k
a2 (-cE) -6k =-2=k =3
@—O—A%[—[jﬂ L(n+2)=3=h=7
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