INTERNATIONAL A LEVEL

Pure Mathematics 4

Exercise 7C

1 a [3i+4j=v3"+4°
=9+16
=25
=5

=p

|61 —8j|=v6" +8°
= /36 +64

= ~/100
=10

|5i+12j| =5 +12°
= V25+144

=169
=13

21 +4j| =27 +4°
=4+16
=320

=447 (3 s.)

e [3i-5j=+3"+5
V9+25
- 34

=583 (3s.f)

f [4i+7j =4 +7
= J16+49

= /65
= 8.06 (3 s.f)

g |-3i+5j=+3"+5
=V9+25

=34
=583 (3s.f)

h |[4i-j=v4 +1
= J16+1

=17
=412 (3 s.f)
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Solution Bank

[3b—2¢| = /(~1)" +(~10)’

= /101

. .oa
3 a The unit vector is H
a
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. b 4 a 3i+4j
3 b The unit vector is H
)
b=
-12
4
[b| = /5> +(-12)
= 169
=13 0
b _175 ’
b 13(-12

tan”' (4)=53.1° above (3 s.f.)

_L b 6i-8j

6
]
¢ The unit vector is |_c|
c
o
c= 8
24
| =(=7)" +242
= /625
=25
c_1(=7 tan”' (£)=53.1° below (3 s.f.)
f  25(24

_z ¢ Si+12j
_| 25
25

) ood
d The unit vector is —

- [_I?J [

d|= > +(-3)’ 0

L) 5
| Vio\-3 tan”' ()= 67.4° above (3 s.f)

5
Jio
— 10
10

12
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4 d 2i+4j

2

tan”' (4)=63.4° above (3 s.f)
5 a 3i- 5

90° + tan ' (2)=90° + 59°
= 149° (3 s.f.) to the right

b 4i+7]

4

90° —tan' (£)=90°-29.7°
=60.3° (3 s.f.) to the right

5 ¢ -3i+5j

90° —tan' (£)=90°-31.0°
=59° (3 s.f) to the left

d —4i-j

90° + tan ! (%) =90° + 14°
— 104° (3 5.£) to the left

6 a cos45°= >
15
x = 15cos 45°
152
2
sin 45° = v
y = 15sin 45°
152
2
The vector is 15 i+ 15\/Ej
2 2
15v2
or 2
152
2
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6 b cos20°=2>
8

x = 8cos 20°
=752

sin 20° = £

y =8 sin 20°
=274

The vector is 7.52i + 2.74j

7.52
0{274} magnitude = v3* +4°

=425=5
_ 4
C cos25°=i tan f=3
20 f=tan' %
X z%g (iOS 25 = 53.1° above the positive x-axis
sin 25° = - b
2

0 2
=20 sin 25° -~
—8.45 A1

The vector is 18.1i — 8.45j

18.1
or
[—8.45j magnitude = /2* +(~1)° =+/5
tan 0= 3
d cos30°=§ 0 =tan"! (%)
x =15 cos 30° = 26.6° below the positive x-axis
5V3
Y ¢
sin 30°= <
y =15 sin 30°
=25

The vector is % i—2.5j
5V3

ori 2 6 =tan! (l)

—2.5 = 21.8° above the negative x-axis
= 158.2° above the positive x-axis

8 2 =2 (k) =4k

Va+k? =210 =440

4+ k=40
K =36
k=+6
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9 |pi+gqj|=10 11

Adding the information and using
Pythagoras’ theorem

10

6 6

=Y

-8

p=*=8andg=6

10
a Angle OPR=x+y

tanx =
x=tan' 1
— 14.0362..
tany = 4
y=tan' %
=53.1301...

Angle QPR = 67.2° (1 d.p.)

b Area= 1rqsin P

q=~6"+8
= J100=10
Area = 1x /17 x 10 x sin 67.2°

b tany=2
y=tan' 2
=33.6901°

¢ Angle BAC=x+y
=70.6° (1 d.p.)
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