Pure Mathematics Year 1/AS

Vectors 11C

1a|3+4|=V3+2
- J5+16
- 25

=5

b |6-§ |:«/6+§
- /36764

=+/100
=10

c |5+13 |=/ 58+ 12
= \/25+ 144
— /169

=13

d |2i+4|=v 2+ 4
=4+16
=20
=4.47(3s.)

e |3-5|=V3+8
=9+ 25
=34
=5.83(3s.)

fl4+71=V4+7
= /65
=8.06( 3 s.f)

g |-3+5|=V3+8
=\/9+25
=34
=5.83(3 s.)

h

SolutionBank

|-di+—j |= 4+ 2
=16+1
=17
=4.12(3s.)

o2
32
{9

la+b| = {5° + (-1)°
- %6

el (5
)
22 -l =(-17 + 7

=/50
=5/2

3b-2c=3(3] -zm

4 -1
(-1
{20

|3 - 2| = {/(-1)* + (-10¥"
=101

. . a
a unit vector IT

g
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- i 4 a 3i+4
3b aunltvectorls}B a 3+4

(5

bl = 5+ (-12F :
= /169

=13 ;

b _1(5 :
b| ~ 13(-12

N tan™ (4) =53.1° above 3 s)f
— 13
(‘1—5] b 6i-8§

. . C
C a unit vector Iﬁ )
C

at a

ol = (=7)° + 24

=+/625

=25
e _1(77 tan® (2) =53.1° below( 3 5.
| 25(24

_(-0.28 c 5 +13

- ( o.%J

d aunit vector i d
SH 12

5

d=
-3
i

jdl = 1" + (-3)° 5

=10
d_ 1 (1J tan™ () =67.4 above 3 s
o vaol-

d 2i +4

2

tan™ (£) =63.4 above( 3 s)
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5a3-5 5 d 90C° +tan' (1)= 90+ 12
’ 3 =104 (3s.4) tothele

6 a cos4b° =X
15

X = 15cos 45°
_15/2
2

sin 45° =Y
15

90> +tan' (§)= 90+ 59 y = 15sin 45°
=149(3s.) tothe righ 1542

. 2
b 4i+7] 152 15”/_21'

The vector is—2i +
2 2

152
2

152
2

or

4 b cos 20° =X
8

X = 8cos 20°
=7.52

sin 20° =Y
8

y = 8sin 20°
=2.74
The vector is 7.52+ 2.74

7.52
or
2.74

Cc cos 25° =X
20

3

X = 20cos 25°
tan™ (%) =31.0¢ ( 3 s.f) to the le =181
sin 25° =Y
20
y = 20sin 25°
. =8.45
: The vector is 18i1- 8.45

4 5 18.1
or
-8.45

d —4i-j
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6 d

co0s30° =X
5

X = 5c0s30°

5/3

2
sin 30° =Y
5

y = 5sin 30°
=25

The vector is5§i -25

53

or| 2

-2.5

magnitude =/3* + 4°
=25 =5
tand = 3
0 =tan's
= 53.1° above the positixeaxis

2

S
magnitude =/2? + (-1)* = /5

tand =
0 =tan" (2)
= 26.6° below the positiveaxis

5
magnitude =/(-5)> + 22 = /29

tang = 2

7 ¢ 9=tan’(2)

= 21.8° above the negatixexis
=158.2° above the positixeaxis

|2 - K| = 22+ (—k)? = V4+K?
VA+k? = 210 = /40

4 +1¢ = 40
K? =36
k=16

pi +qj| = 10

Adding the information and using

Pythagoras’ theorem
VA

10
10

«10 3
4
o

p=8andq =16

Consider also the case whetds
below thex-axis. By symmetry,p =8
andq=-6 are also solutions.

So the possible values phindq are:
pP=8,0=6

p=8,0=-6
p=-8,=6
p:—8,q:—6
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10b tany =2 Challenge
y=tan'2
A
= 33.690° i K
A 1
q | gr | zPY
c AngleBAC=x+y
=70.6° (1d.p.) %rs S
qg+s A
11 S 57S
1
! l Ll I
o 1 . i

«—p+r—>

Area of parallelogram
= area of large blue rectangle — 2(area of
small red rectangle) — 2(area of triangle 1)
- 2(area of triangle 2)

\ = (p+1)(a+9) - 2r) - 2pa) - 2(4r9

a AngleQPR=x+y =pg+tps+qr+rs—20r —pq-rs

tanx = 1 =ps—ar
x=tait 1

=14.0362...
tany = 4

34

y=tari's

=53.1301...

AngleQPR =67.2° (1 d.p.)

b Area=3rqgsinP

X \/1_7 x 10 x sin 67.2°
9.0 units(3 s.f.)

= Nle
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