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Exercise 4B

1 a

(—i+3j)+@i-j)=3i+2j
The resultant force is (3i + 2j) N.

D)

2
The resultant force is [ 3JN.

(i+j)+(5i—3j) +(2i—j)=(4i—3j))
The resultant force is (4i — 3j) N.

DHCHE-G)

3
The resultant force is [ 3JN.

F+F,+F =0

= QRi+7)+(3Bi+j)+F, =0

=F =—Qi+7j)—(-3i+j)
=2i-7j+3i—j
=i-38j

F+F +F =0

= 3Bi-4j)+(2i+3j)+F, =0

= F, =-(3i—4j)—(2i+3))
=-3i+4j-2i-3j
=-5i+]j

3 Since object is in equilibrium:

|

] oSG

a=3and b=4

4 a (3it+4j

R
4

3i
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4 ai 3¥+4> =25

The resultant force is 5 N.

ii tand=—
3

The force makes an angle of 53.1° with i.

b (5i—j)

Si

gt
R -l

i V52417 =426

The resultant force is \/% N.

ii tam9=l
5

The force makes an angle of 11.3° with i.

¢ (-2i+3j)
3
(AN
=2i

i V22432 =413

The resultant force is \/B N.

ii tané?:i
2

6 =56.3° This is the angle made with the negative i vector

Angle made with the positive i vector = 180 — 6
The force makes an angle of 123.7° with i.

>
,'R

i V2P =2

The resultant force is \/5 N.
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4 d ii tan9=%

6 = 45°. This is the angle made with the negative i vector.
The obtuse angle made with the positive i vector = 180 — 6
The force makes an angle of 135° with i.

S5ai ((2i+tj)+Git+2)+(i—4))=Qi—j)
The resultant vector is (2i — j) N.

i V22+12 =45

The magnitude of the resultant vector is J5N.

2i

iii tand = >
0 =—-26.6° This is the angle made from east, with anticlockwise defined as positive.
The bearing is the angle made from north, with clockwise defined as positive = 90 — 6

The force acts at a bearing of 116.6°.

b i (“2i+j)+Q2i—3j)+@Gi+6j)=(3i+4j)
The resultant vector is (3i + 4j) N

i V32+4> =425

The resultant force is 5 N.

)

3i

iii tanf = 4
3
6 = 53.1° This is the angle made from east, with anticlockwise defined as positive.
The bearing is the angle made from north, with clockwise defined as positive =90 — 6

The force acts at a bearing of 36.9°.
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6 Since the object is in equilibrium:
(ai — bj) + (bitaj)+(—4i-2j)=0
Considering i components:
atb-4=0
sob=4-a 1)
Considering j components:
-b+a-2=0
Substituting b = 4 — a from (1):
—(4-a)+a-2=0
2a=2+4=6
a=3 2)

Substituting (2) into (1):
b=4-3=1
The values of a and b are 3 and 1, respectively.

7 Since the object is in equilibrium:
(2ai + 2bj) + (—5bi + 3aj) + (—-11i—7j)=0

Considering i components:
2a-5bh—11=0 @

Considering j components:
2b+3a—7=0 2)

equation (1) x3 —» 6a—15b—-33=0 (3)
equation (2) x2 — 6a+4b —14=0 €)]

Subtracting (4) from (3):
—15h—33—-4b—(—-14)=0

-19h =33 -14

b=-1

Substituting this value into equation (1):
2a-5(-1)—11=0

2a=11-5=6

The values of @ and b are 3 and —1, respectively.

8 a F+F, +F, =0
= E3i+7)+({A-j)+(pi+qj)=0
(B+1+p)i+(7-1+¢9)j=0

pP=2,q9=-6

b R=F +F,
=(Bi+7j)+(-j)
= —2i+6j

R\
=/4+36
=+/40

=632 N
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8 ¢

9 a F>=(ai+2aj)

F> makes an angle of 63.4° with i.
b R=Fi+ F.=(3i—2j)+ (ai + 2aj)
ivector=3+a j vector = -2 + 2a

In the vector (13i + 10j):
i vector =13 j vector = 10

Let 6, = the angle of vector R and 6> = the angle of vector (13i + 10j)
Since the vectors are parallel, 81 = 6> so tan 61 = tan 6»:

_ jvector —2+2a _ jvector _10

tan 6 tan 6, =
i vector 3+a i vector 13

—2+2a 10

= =—
3+a 13

(—2+2a)x13=B3+a)x10
16a =56
a=3.5
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10 a Since the particle P is in equilibrium:

Fi+F,+Fs=0

RN

S Q

S

a

b
The values are a =3

0
0
7
4
3
2
,b=2

b R=F,+F;

i |[R|=V7*+42 =65

The magnitude of R is J65 N.

ii tan6’:i
7

0=29.7...°
R acts at 30° above the horizontal (to 2 s.f.)

Challenge

Redrawing the diagram as a closed triangle:
|
al
10i

tan 60 -4
10

a=10tan 60 =10x/3

10 10
*{o)-los
R|=,10° +(1oﬁ)2 =/100+300 = /400

The value of a is 17.3 (to 3 s.f.), and the magnitude of the resultant force is 20 N.
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