RAFFLES INSTITUTION
H2 Mathematics (9758)
2025 Year 6

Term 2 Week 10 Math Focus

Topic: Vectors 1
1 9740/2016/01/Q5
The vectors u and v are given by u = 2i — j + 2k and v = ai + bk, where a and b are
constants.
(1) Find (u +v) x (u—v) in terms of a and b. [2]
(if) Given that the i- and k-components of the answer to part (i) are equal, express
(u+v) x (u-v) interms of a only. Hence find, in an exact form, the possible
values of a for which (u + v) x (u—v) is a unit vector. [4]
(iii) Given instead that (u + v).(u — v) = 0, find the numerical value of |v|. [2]
Qn1 | Solution
() (u+v)x(u-v)
=UXU+VXU—UXV—VXV
=2vxUu (Sinceuxu=0,vxv=0anduxv=-vxu)
a 2
=2|0 |x| -1
b 2
b
=2| 2b—2a |=2bi+(4b—4a)j-2ak
—-a
(i) Giventhatb=-a
—-a -1
(u+Vv)x(u-v)=2|—4a|=2a| -4
-a -1
1
U+Vv)x(u—v)=1=|2al18=1=a=1+ =+——
(iii) | (u+v).(u-v)=0 =uu-vv=0

= |u|2 —|v|2 =0

:|v|:|u|:1/22 +(—1)2+22 =3
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9758/2018/01/Q6
Vectors a, b and c are such that a= 0 and ax3b = 2axc.

(1)  Show that 3b—2c = Aa, where A is a constant. [2]
(i)  Itis now given that a and c are unit vectors, that the modulus of b is 4 and that the

angle between b and c is 60° . Using a suitable scalar product, find exactly the two
possible values of A. [5]

Qn 2 | Solution

() ax(3b-2c) =ax3p-ax2c
=2axc—ax2c
=0
~all(3b-2c) or3b-2c=0
Thus, 3b—2c = Aa, where A is a constant.
(i) b.c =|b||c|cos60" =2

(3b—2c).(3b—2c) = Za.da
9|b[" ~12bc+4|c[* = 2[af°
14424+ 4= 2% = ) =+/124 = +2/31
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3 9758/2019/02/Q5

With reference to the origin O. the points A, B, C and D are such that OA=a, OB=b,
OC =2a+4b and OD =b+5a. The lines BD and AC cross at X (see diagram).

(i) Express OX in termsofaand b. [4]

The point Y lies on CD and is such that the points O. X and Y are collinear.

(i)  Express OY in terms of a and b and find the ratio OX : OY. [6]

Qn 3 | Solution

Q) | OX —0B+8X OX =OA+ AX
=b+ABD =a+uAC
:b+/1(O—D—Cﬁ) :a+y(O—C—(ﬁ\)
=b+A(b+5a-b) =a+u(2a+4b-a)
=5la+b =(1+u)a+4ub

~b+5%a=(1+u)a+4ub

Sincea=0, b =0 and a is not parallel to b,
1

Ady=1= u=-—

U H=7

5/1:1+,u:§:>/1:%

SN

O—X:§a+b
4
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(i)

SinceY liesonCD, letCY :YD=1-«a:a. Similarly, O,X andY are collinear,
oY =aO—D+(l—a)& W=ﬂ&
=a(5a+b)+(1-a)(2a+4b
(5a+b)+(1-a)( ) _ ﬁ(gam]

.-.a(5a+b)+(1_a)(za+4b):ﬂ(%amj

=[5a+2(1-a)]a+[a+4(1-a)|b :%p’a+ﬂb

Sincea=0, b =0 and a is not parallel to b,
ﬂ=a+4(1—a):>,8+3a=4 )
%ﬂ:5a+2(1—a):%ﬂ—3a:2 ..(2)

W+@: =6

N

4

OX:0Y =3:8
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