Mathematics
Vectors — Year 12 - Answers

Exercise A

1 a b

a+c

e
-2b
g | a+b+cc+d
a b d
2 a 2b b d ¢c b
d 2b e d+b f d+b
g -2 h -b i 2d+b
j -b+2d k -b+d L -d-b
3 a Z2m b 2p ¢ m
d m e p+m f p+m
g p+2m h p-m i -m-p
j “2m+p k -2p+m I -m-2p
4 a d-a b a+b+ec
¢ a+b-d d a+b+c-d
5 a 2a+2b b a+b ¢ b-a
6 a b b b-3a ¢c a-b
d 2a-b
7 a (71;=a+b b a’=%(a+b) ¢ Xﬁ:—b-%a
8 a Yes(A=2) b Yes(A=4) ¢ No
d Yes(A=-1) e Yes(A=-3) [ No
9 aib-a i ja iii b iv ;b - Ja
b lTC:b—a,%:%(b—a) so PQ is parallel to BC.




10 a i 2b fia-b

b E = 2b, OC = 3b so AB is parallel to OC.
11.1.2

Exercise B

1 v (3) vioi+3i(3) v ~4i+2).(7)
vedl+5(3)  ve-si-an () ve-s( )

i+ 1.5§ ¢ —4i+j

2 a 8i+12 b
d 10i+] e -2i+11j f —2i-10j
g 14i-7j h -8i+ 9
45 4
$ a (35) . (0.5) ¢ (13)
=1 2 10\
4 (16) ¢ (-29) 3 (z)
4 a \=5 "~ b y=—%
5 a /\=% b p=-1
c s=-1 d (=-+%
6 i-j

= 5
¢ ()P=5i+§-j=(§)

8 j=4¥=1
9 p=3,¢=2
10 a p=5 b 8i-12j R
Exercise C
1 & .95 b 10 ¢ 13
d 447 (3s.1) e 5.83(3s.f) f 8.06(3s.f)
g 583(3sf) h 412@3sf) . "
2 a v26 b 5/2 ¢ V101
1/4 I §
B 5(3) % Tﬁ(-lz)
1 (=7 1 3 i
© 25\24 ¢ ‘-To‘(-s)
4 a 53.1°above b 53.1° below
¢ 67.4° above d 63.4° above
5 a 149°to the right b 29.7° to the right
¢ 31.0° to the left d 104° to the left
B (152
15v2:  15v2. 2 e +4[7.52
6 a i ify) Bl b 7524274, _2.74)
v\ 2
5 5/3
B 18.1 58 o] B2
¢ 18.1i 8.451.(_8_45 d 54 2.‘)1,(_225)




7 a |3i+4j=25,53.1° above

b |2i -j| =15, 26.6° below
2..
N1

¢ |-5i+ 2j| = /29, 158.2° above

8

9

10 a. 36.9° b .33.7° ¢ 70.6°
11 a 67.2° . b 190

Exercise D

1 a i OA=3i-j,0B=4i+5j,0C=-2i+6j

i i+ 6§ iii -5i +7j
b.i V40 =2/10 ii V37 iii V74
- ;—1
2 a -l+5jor( 5)
bi5 ii V13 iii V26
. »_]-
3 a -i-9jor (_9')
b 1/82 5 - iii V61
4 a -2a+2b. ‘b -3a+2b ¢ -2a+b
7 9
(9).°r(3)
6 a 2i+8§j b 2/17
3\"3
7 5
Exercise E

1 XY=b-aandYZ=c-b,sob-a=c-b.
Hence a + ¢ = 2b.
2 ai?r iir
b Sides of triangle OAB are twice the length of sides of
triangle PAQ and angle A is common to both SAS.
3 a Za+3b

b AN=1(b-a),AB=b-a NB="2(b-a)
. SO AN:NB =1:2.




4 a fa+ic
—

b AP=-a+3a+Zc=2(c-a)

PC=c- Ga +2c)=3(c - a)so AP:PC=2:3
V26 b 2/2 c 32

ZBAC = 56°, ZABC = 34°, ZACB = 90°

a s

N 1 2 1
6 a 0R=a+§(b—a)=§a+§b.

0S=30R=3(3a+b)=2a+b

b TP=TO+0P=a+b,PS=PO+0S=-a+2a+b
=a+b

ﬁ is parallel (and equal) to PS and they have a point,
P, in common so T, P and S lie on a straight line.

Exercise F

1 a 5ms?! b 25kmh”’
¢ 5.39ms! d 8.06cms”!

2 a 50km b 51.0m

. ¢ 4.74km d 967 cm

3 a 5ms',75m b 539ms' 16.2m
¢ 5.39kmh', 16.2km d 13kmh', 6.5km

(2.8i — 1.6))ms™

a 54.5° b 0.3/74 = 2.58N

a 26.6° below i

b R=B+pli+(g-4)j,3+p=2)and
g-4=-A=7A=4-¢q
3+p=24-q)=3+p=8-2¢gsop+2¢=5

(N1 B

¢ |R| =2/5 newtons
7 a 10i - 100j metres b 109.4°
¢ 1700m?
8 a V41 =64.0km b 321.3°
¢ AB =4i - 5j, v=2(4i - 5j) so the boat is travelling

directly towards the buoy.
2y41 =12.8kmh! e 30 minutes

=9




