1.6 Answers

1.6.1 Solution to 1.4 Example

RAsinHO T sin30°
O (e}
R, cosd 0.2 0.1 0.1|Tcos30

0.5x9.8 4 x9.8

(1) Taking moments abow,
Tsn30x 0.3 =05%x98x02+4x98x04

0.5T = 0.98 + 1568
T = 333N

(i) Balancing forces horizontally,

Rycos® = T cos30
R.cos6 = 333 x 0.866
= 288N

Balancing forces vertically,
Rvsind + Tsn30® = 0.5x 98 + 4 x 9.8

Rvsind + 333 x 05 = 49 + 392
Rvsind = 275N

Solving the latter two equations simultaneously,

Rsn® 275
R.cos® 288
tan® = 0.955

0 = 437°

~ R = 398N



1.6.2 Solutionsto 1.5 Exercise

Answer 1

Answer 2

(1) atie

(ii) _

80sin30°
cos6’ o
RA - 4 . 80c0s30
Rsnd” 100

(i)  Taking moments abou,
100« = 80sin30 x 4
X = l.6metres
(iv) Balancing forces vertically,
Rysné® + 80sn30 = 100

Rsiné = 60
(v) Balancing forces horizontally,

Rycosf = 80cos30

= 693
(vi)
Rsnd 60
R.cos® 693
tan® = 0.866
6 = 40.9°
. R, = 917N



X T cos65°

(i)

(1ii)  Taking moments abou,
Tsn65x x = 18 x 98 x 1.5
Tsin65 x 0.85 = 265
T = 343N

(iv)  Balancing forces vertically,
Rvsind + 18 x 98 = Tsn65

Rwsind + 176 = 343 x 0.906
Rwsiné = 135

(v) Balancing forces horizontally,
R.cos® = T cos65

= 343 x 0.423
= 145
(vi)
Rsin® 135
R.cosf® 145
tan® = 0.931
0 = 430°

. R = 198N



Answer 4
(1) By simple trigonometry,

cos6f = % sno = % tan6 = % 0 = 36.9°
(i) The working diagram,
A sing
R, cosa® A T cos6°
o° VA0.1 |0.15 | 0.15] 0.1p

R, Sna° v
X X
3%9.8,5, gg3%x9.8
Taking moments abow,
Tsnd =3x98x01+2x98x025+3x98x04

T x % =294+ 49 + 1176
06T = 196
T = 327N

(1)  Balancing forces vertically,
Rwsna + Tshg = 3x 98+ 2 x 98 + 3 x 9.8

3

Rwsina + 327 x 5 294 + 196 + 294

Risha = 66.8
Balancing forces horizontally,
T cos 6

4
= 327 x —
5

Ry cosa

= 26.2
Combining equations,
Rwsna 66.8
Rycosa 26.2

tana = 2.55
o = 68.6°
R = 717N
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