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(b)

(i)

(1)

mass of sca-waler displaced = 200 tonnes

slaced = 2000001030 = 194.17 m?

volume of water di

his volume ol fresh waler hag a mass = 19417 tonnes
= Submarine must reduce its mass o 194.17 tonnes

by pumping out 3.83 tonnes of water {from ballast tanks

Let k be the [raction of the volume of the solid immersed in the lower
liquid (of density ¢).

=

(1 —=%) is the fraction in the upper liquid (of density p)

du
q
Bp + B % = W
(I =k)Ndg _p +  kVdg « = Vdg
" 1000 000 " ,
d/ 1000 d/ 1000
> (l—=kp + kg = d
k = d-=p

—— Fix b \A\F\%ﬁ {
10(a) dy = e B
v
= Al |+ 2 dx
l+x
Iny. = ~ X 4 2In(l +x) + C
Inl = -0+ 2In(1+0) + C
G =0
=) Iny = 2In(l +x) = X
21In(l +X) —x
¥ = g or vy =(l ,_LQ»olx
(by (i) Power = Tractive force x velocity
75000 = Tv
Force = mass X acceleration

T — 1500 = 1000f

75000 — 1500 = 10001

v

(1) dv =

_ydv
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