3.4 Answers
A-Level Pure Mathematics
Vectorsll : Year 1and Year 2
3.4.1 Solutions (3.2 The Near Miss problem)

(i) d=+(t—4)2+ (t-2)2

d=Vt2_8t +16+1t2— 4t + 4

d=+v2t2-12 + 20

(ii)
d® = 2t2 - 12t + 20
%dz = [ - 6t] + 10
%dzz[(t—3)2—9]+10
1

“d? = (t-3)%+1

N

(iii)  The smallest value 0%— d? occurs when't — 3)2 =0
i.e. Whent = 3 seconds

(iv) r=(t-4)i+(t-2)j
whent=3 becomes =—1i+]|

Distance =V 2
=1.414

3.4.2 Solutions (3.3 Exercise)

Answer 1
(1) ?Q =51+ 12j (ii) 13 mst (iii) 40 seconds
Answer 2
(i)
)
S =ut + —at
2
(3 1/-1
= |1 ><3+2 1)><9
(9 —-45
=3 * 4.5)
_ 45
75

So position is 20.6+ 0.5j



(i)

(iii )

3-1t
1+t
v=(3-t)i+(1+t)]

We move in the directiom +j when 3-t=1 +t
Solving this gives = 1 second

Answer 3
(i) Whent=5, r =0i + 6 .. Distance from origin is 6 m.
(ii)
d=+(t-5)2+ (t+1)?
d=+vVt2-10t + 25+ 2+ 2t + 1
d=+2t2 -8t + 26
(iii )
30 = V212 — 8t + 26
900 = 2t% — 8t + 26
2t 8t - 874=10
t? — 4t - 437=0
(t-23) (t+19) =0
.. 1t =23 seconds
Answer 4

(i)

(i)

(iii )

r =100i + 60j + (—10i + 8j )t
r=(100-10x)i+(60+&)]j

Due north requires 10010 = 0 in which casé= 10 hours
. Time is 10 pm

Distance = 60 + & 10
=140 km

Atlpm,t=1,r=(100-10)i+ (60 +8)

Distance = 902 + 682

=112.8 km



Answer 5

(i) AB =i-2]

(i) Ra=(i-3j)+(i+3j)t Re=(-3i+5])+(2i+j)t
=i - 3j+ti+3X] = 3i+5j+2i+1t]
=(14H)i+(-3+3)j =(-3+2)i+(5+t)]

(III) RAB:RB—RA
= (-4+1)i+(8-2)]

(iv)
d=+(4-1t)2+(8-2t)>
d=+t2-8t+16+ 4t2 — 32t + 64
d = 5t2 - 40t + 80
d® = 5t% - 40t + 80
%dzz t? - 8t + 16
1
gd2 = (t - 4)
This is a minimum for when = 4 seconds
(v) Whent=4,d=0 l.e. The skaters collide !
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