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(i)

(a)  The forces acting on the particle at P are:
W = Mg (directed downwards) M1
T, = m, g (directed towards Q) Al
T, = m,g (directed towards R)
By the triangle inequality: dm1
Mg <m,g +myg
M<m; +m, Al

T =T + W% — 2T, W cos 6,

Since 6, is acute cos 8, > 0, so M1
T2 <T? +W?
M2%g? > mig? —mig? E1l
Jmi—mi <M
Al
(b) QS =PStanf, and SR = PStan#@,
If 5 divides QR in the ratio r: 1, then QS = rSR
tané, M1
=
tan 6,
By the sine rule:
sinf, siné, M1
mg m,g
By the cosine rule:
TE+W2-TF mi+4+M2-—mé M1
cosf; = =
2T\ W 2mM
Similarly:
o — mi + M? —mi M1
cosf, = Iy
Therefore:
_sinf; cosf,
"= 5ing, " cos6,
m3 + M? — m} dmi
my Zm,M - mi+M*-mi G
Tmy . mi+MI—mi  mi+M?—m} Al
2mM
(i) From the triangle of forces, the angle between T, and T, must be 90° (Pythagoras)
Therefore 8, + 8, = 90° Bl
By (i)(b)
m3 M1
=2
Let d be such that QS = mZd and SR = mid. M1
Since triangles PSQ and RSP are similar: M1
SP RS M1
QS Sp
PS? = mimid? Al
Therefore, SP = m,;m,d and QR= (m? + m2)d, so the ratio of QR to SP is:
M?:mym, Al
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